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CONSERVATION OF BIODIVERSITY -
BASIS FOR THE SUSTAINABLE DEVELOPMENT

Conservation of biological and landscape diversity and creation of an optimal system of
their use in ensuring sustainable development on a global scale are becoming increasingly glob-
al and urgent. At all the stages of human civilization, the natural resources of the planet, the fau-
na and flora have been a source of essential needs for human life. Technological and industrial
development in the 21 century, caused negative impact on the conservation of biodiversity
and nature protection not only on one region or one country, but on all the continents. In fact,
one of the urgent tasks of us is to protect the environment, use of nature rationally, preserve the
world of flora and fauna, and prevent a global ecological crisis. Because, in the next 50 years, the
UN is warning about decrease of 50% biological diversity formed for millions of years.

The reduction of biodiversity resources in the biosphere is primarily caused by human ac-
tivities. In the last 50 years, the population of the Earth has increased by 4 times, the volume of
drinking water consumed by 11 times, the area of arable land by 2 times, the number of regis-
tered vehicles by 30 times, the use of oil products by 8 times, and the capacity of power plants
by 50 times. Species of fauna and flora decreased by 20 percent. Every year, 5 billion tons of
carbon dioxide gas, 200 million tons of carbon monoxide, 156 million tons of sulfate oxide, and
35 million tons of nitrogen oxide are released into the atmosphere.

As aresult of this unreasonable human activity, many serious and permanent negative pro-
cesses are taking place in every region. Uzbekistan is not only the heir of great civilizations
that have left many tangible and intangible heritage monuments to the world, but also a huge
region that is distinguished by its unique nature and biological diversity. In Uzbekistan, like
other countries possesses some serious environmental problems, including the unique flora
and fauna. For example, the Aral tragedy is a clear example of human irresponsibility in relation
to environmental problems. Over the past 50 years, area of the sea has decreased more than
7 times, and the water volume has decreased by 13 times. As its mineralization has increased
several tens of times, an unfavorable environment for living organisms has been created in the
sea. As a result, all types of marine flora and fauna disappeared. Today, not only global envi-
ronmental, but also complex socio-economic and demographic problems have appeared in the
archipelago regions.

Keeping the ecological balance and preservation of biodiversity require strong will and ef-
fective political measures from all countries. The Convention on Biological Diversity was adop-
ted by the UN in 1992 and has been ratified by most countries of the world. The purpose of this
is to draw the attention of the world community to important and urgent issues for the future
and development of humanity, such as ensuring ecological stability, restoring and preserving
biological diversity, and protecting ecosystems, and to achieve positive results in this regard.

At this Convention, two international agreements were signed and two declarations on the
principles of the Global Sustainable Development Goals and the Plan of Key Actions were adop-
ted. In this regard, the Convention has a great importance, and according to the requirements
of this document, all parties that have signed it take all measures to preserve ecosystems and
natural habitats, species populations, improve national legislation, and plan actions for the pre-
servation and restoration of endangered biological species. And the development of manage-
ment strategies was determined.

The “Global Strategy for Plant Conservation” was adopted at the Convention on Biological
Diversity in April 2002 in the Hague. Its main and long-term goal is to stop the continuous decli-
ne of plant diversity. To this end, this program includes tasks such as providing support for con-
ducting scientific research on issues of genetic diversity, systematics and taxonomy, ecological
and biological methods of plant protection in both wildlife and human activities.

In 1995, the Republic of Uzbekistan became a member of the Convention on Biological Di-
versity, giving great importance to the preservation of biological diversity for nature protection
and sustainable development. In 1998, our government adopted the “National Strategy and
Action Plan for the Conservation of Biological Diversity of the Republic of Uzbekistan” and took
the first step towards fulfilling the obligations under the Convention.
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One of the main tasks of this strategy is to create a stable system of protected natural are-
as. “On cooperation in the preservation of biological diversity in the Western Tien-Shan”, “On
cooperation in the field of environmental protection and rational use of nature”, “In the field of
plant quarantine” aimed at implementing the “National strategy and action plan for the preser-
vation of biological diversity of the Republic of Uzbekistan” Intergovernmental agreements on
cooperation” were signed.

Conservation of biological diversity is reflected as one of the main directions of nature pro-
tection activities in the “2008-2012 Environmental Protection Action Program of the Republic
of Uzbekistan” adopted by the government on September 19, 2008. The accession of Uzbekistan
to the above-mentioned Convention opened a wide way to attract foreign investments and use
international financial resources in the field of biodiversity conservation, improvement of the
system of protected natural areas.

In recent years, important legal, organizational and socio-economic measures for the con-
servation of biodiversity and ensure environmental stability have been developed and are be-
ing implemented. The National Strategy and Action Plan for Biodiversity Conservation have
been approved. According to the document, coverage of natural protected areas will reach 17%
of the total area of the country. Particularly, Zaamin, Nurata, Hissar, Kyzylkum, Surkhan, Chat-
kal nature reserves, “Saigachiy” complex reserve, Lower Amu Darya and Ugam-Chatkal state
biosphere reserve, Zaamin, Ugam-Chatkal, Zarafshan, Khorezm, Kitab, South-Ustyurt national
nature parks, 11 nature monuments, 13 state wildlife, specialized nursery “Jayron” was estab-
lished. To reduce the anthropogenic impact and safely preserve of the flora and fauna, some
special protection zones in adjacent territories of the protected areas were established includ-
ing in Hissar State Nature Reserve (11,231 ha), Zaamin State Nature Reserve (4,016 ha), Nurata
State Nature Reserve (20,313 ha), Kyzylkum State Nature Reserve (3104 ha) and Surkhan State
Reserve (16695 ha).

According to the decree of the President of the Republic of Uzbekistan “Environmental Pro-
tection Concept of the Republic of Uzbekistan until 2030” (October 30, 2019) and “Measures
to accelerate landscaping in the Republic, more effectively organize the protection of trees”
(December 30, 2021) which provided realization of the nationwide project “Yashil Makon” to
ensure the preservation and improvement of the quality of environment (air, water, land, soil,
biodiversity, protected natural areas) from human impact and other negatively affecting fac-
tors.

In conclusion, everybody must be always advanced in the implementation of tasks on eco-
logical stability, conservation of biological diversity and ecosystems.

Prof. Dr. Akramjon YULDASHEV
Rector of Andijan State University,
Chief Chairman for ICEB-2023 Conference




IV. CONSERVATION OF PHOTOSYNTHETIC
ORGANISM IN EURASIA

AYRIM PESTITSIDLARNI SHOLI URUGI MAYSALARI VA ILDIZI
PEROKSIDAZA FERMENTI FAOLLIGIGA TA’SIRI

M. Abdurazzaqov, L. Yunusova, R. Olimjonov, D. To‘ychiyeva*
Andijon davlat universiteti, Andijon, O‘zbekiston
*E-mail: tds.bio@mail.ru

In this work, we studied the effect of the pesticides Dnox and Karat, used in agriculture to
control pests and diseases, on the activity of the peroxidase enzyme in two rice varieties, the Arpa-
sholi and Iskandar varieties. In experiments under the action of both pesticides, a decrease in the
activity of enzymes in seedlings and roots was observed in both varieties. A decrease in the activity
of the peroxidase enzyme under the influence of pesticides indicates that it controls the amount of
hydrogen peroxide, as well as the amount of antioxidants at the stage of germination and growth
by reducing the synthesis of enzymes in the cell, especially in the membrane.

Key words: rice, seed, grass, root, pesticide, Arpa-sholi, Iskandar, peroxidase, enzyme, germi-
nation.

Ortodoksal urugflar guruhiga kiruvchi bug‘doy, arpa va sholi uruglari uyqu davrida
gipobolizm holatida bo‘ladi, bu suv miqdori kamligi va shunga mos ravishda bir qator
fermentlarningfaolsizlanishibilanbog‘liq. Nafasolishning pasayishimitoxondriyalmembranalar
va ularning oksidlovchi fosforlanish jarayonlarini ta’minlaydigan fermentlar tizimining yog’
kislotalari tarkibining o‘zgarishiga asoslanadi. Ammo oksidlanish jarayonlarining ba’zi faolligi
barcha tinim davridagi urug‘larda aniqlanadi (Cky.1aueB, 1996).

Urug‘larning shishishining dastlabki soatlarida oksidaza fermentlari, shu jumladan
peroksidaza faolligining o‘zgarishi qayd etiladi. Bu erkin radikallarning oksidlanish
reaktsiyalarini rag‘batlantiradi, bu esa, o'z navbatida, LPO (lipid peroksidatsiyasi)ni boshlaydi
va bu mitoxondriyalarning nafas olish faolligini oshiradi. Hozirgi vaqtda peroksidaza faolligining
oshishi uning urug‘larning unib chiqishi jarayonlarida eng erta bosqichlarda ishtirok etishidan
dalolat beradi (Poroxxun va boshgq., 2012; TyxTtabaeBa va boshgq., 2023).

Peroksidazaning tinimdagi urug‘lar faoliyatining metabolik funksionalligini ta’minlashdagi
roli isbotlangan. Kislorodning suvgacha ketma-ket katalizlash natijasida urug’ embrionning
asosiy organlarining suv bilan ta’'minlanadi, bu esa uni hayotchanligini ortiradi (Poroxus,
2004; PoroxwuH va Kypuitok, 2010, TyxTabaeBa va boshq., 2022).

Yuqoridagi ma’lumotlar asosida navbatdagi tajribalarimizda sholi urug‘ining unishi, maysa
va ildizini o‘sishida lipidlarning peroksidli oksidlanishi jarayonida ishtirok etuvchi peroksidaza
fermenti faolligiga pestitsidlar Dnoks va Karatlarning ta’siri o‘rganildi.

Dastlabki tajribalarda Dnoks va Karat pestitsidlarini undirilgan sholi Arpa-sholi (devzira)
navining urugi maysalari va ildizi hujayralaridagi peroksidaza fermenti faolligiga ta’siri
o‘rganildi.

Olingan natijalar shuni ko‘rsatdiki, urugmning unishini 10 kunida Dnoks preparati
ta’sirida maysalar hujayrasidagi peroksidaza fermenti faolligini pasayishi kuzatildi. Bunda
o‘rganilayotgan sholi Arpa-sholi navining urug‘ini unish davrining 10 kunida peroksidaza
fermenti faolligi maysalarda dnoks preparati ta’sirida 13,1 %ga, karat pestitsidi ta’sirida 16,7
%ga pasaygani kuzatildi. Shu pestitsidlarni ta’siri sholi maysalari ildizida ko‘rilganda, dnoks
pestitsidi ta’sirida ferment faolligi 0.2 % kamaygani, karat pestitsidi ta’sirida esa faollik 1,4 %ga
kamayishi kuzatildi. Bu ko‘rsatkichlar nazoratga nisbatan har ikkala pestitsid ta’sirida ferment
faolligini maysalarda ham, ildizda ham kamayishi kuzatilganligi ko‘rsatmoqda (1-rasm).
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Rasm (1): Undirilgan sholining Arpa-sholi (devzira) navining maysa va
ildizidagi peroksidaza fermenti faolligiga pestitsidlar ta’siri.

Keyingi tajribalarda xar ikkala pestitsidni sholining Iskandar (alanga) navi urug‘ining may-
salari va ildizi xujayralaridagi peroksidaza fermenti faolligiga ta’siri o‘rganildi.

Sholi urug‘i unishining 10 kunida maysalarda dnoks pestitsidi ta’sirida peroksidaza fer-
mentining faolligi kamayishi kuzatildi. Bunda o‘rganilayotgan sholi Iskandar (alanga) navining
urug‘ini unish davrining 10 kunida peroksidaza fermenti faolligi maysalarda dnoks preparati
ta’sirida 0.1%ga, karat pestitsidi ta’sirida 2,4 %ga kamaygani kuzatildi. SHu pestitsidlarni ta’siri
sholi maysalari ildizida ko‘rilganda, dnoks pestitsidi ta’sirida ferment faolligi 6,5% kamayishi,
karat pestitsidi ta’sirida esa faollik 8,9 %ga kamayishi kuzatildi. Bu ko‘rsatkichlar ham nazo-
ratga nisbatan har ikkala pestitsid ta’sirida ferment faolligini maysalarda va ildizda kamayishi
kuzatilganligi ko‘rsatmoqda (2-rasm).
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Rasm (2): Undirilgan sholining Iskandar (alanga) navining maysa va
ildizidagi peroksidaza fermenti faolligiga pestitsidlar ta’siri

Peroksidaza turli organik birikmalarning oksidaza va peroksidaza oksidlanish reaksiyalari-
ni ketma-ket katalizlashi sababli, donlarining majburiy uyqu davridagi hayotchanligini saqlash-
daishtirok etishi ko‘rsatilgan. Donlarining unib chiqishi davrida peroksidaza faolligining oshishi
fermentning unib chiqgish mexanizmlarini ishga tushirishda va mitoxondriyalarning faollashu-
vida ishtirok etishidan dalolat beradi. Lipidlarning peroksidlanish darajasi va bug‘doy ko‘chat-
lari tarkibidagi antioksidantlar o‘rtasidagi bog'liglik aniglangan (Poroxun, 2004; TyxtabaeBa
va boshgq., 2023; [lonoBHrKOBa va BockpeceHnckas, 2008).

Fermentning yuqori faolligi antioksidantlar miqgdori past bo‘lgan o‘simlik organlarida
aniqlanadi va aksincha, fermentning past faolligi o‘simlik organlarida antioksidantlar miqdo-
ri yuqorilini ko‘rsatadi. Donlarda gipobioz holatida mitoxondriyalarning nafas olish faolligi
pasayadi, bu holda peroksidaza boshqa oksidazalar bilan birgalikda don hujayralarida suvga
bo‘lgan ehtiyojni ta’'minlaydigan ”"suv nasosi” rolini o‘ynashi mumkin (TyxTa6aeBa va boshgq.,
2022; lonoBHuKoBa va BockpeceHnckasi, 2008; Poroxxun va Kypuutok, 2010; Hukeposa, 2020).
Pestitsidlar ta’sirida peroksidaza fermenti faolligini pasayishi hujayrada, xususan membrana-
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da fermentlar sintezini pasayishi orqali urug‘ unishi va o‘sishi bosqichda vodorod peroksidini
miqdori, shuningdek antioksidantlar miqdorini kamayishini boshqarishidan darak beradi (Hu-
KepoBa, 2020; Poroxuna va Poroxus, 2013).

Peroksidaza oksidlanish-qaytarilish fermenti bo‘lib, bug‘doy urug‘lari va maysalarida vo-
dorod peroksid migdorini va antioksidantlar miqdorini nazorat qiladi, antioksidantlar esa
to‘gimalarda to‘planib, erkin radikallarning shakllanishini bostirish reaktsiyalarida ishtirok
etadi, ularning ortiqcha bo‘lishi ferment faolligini inhibirlashi mumkin (Poroxwun, 2000).
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SUSTAINABLE USE OF PLANT BIODIVERSITY POLICY FOR FOOD,
HEALTH AND ENERGY SECURITY IN PAKISTAN

M. Ahmad*, S. Sultana, M. Zafar
Quaid-i-Azam University, Islamabad, Pakistan
*E-mail: mushtagflora@hotmail.com

Energy, food and health are three important basic necessities of life. In current era due to fast
climatic changes the energy, food and health security are important topics of discussion around
the world and Pakistan particularly. Scientists in the World exploring alternative energy, food
and health resources for sustainable development. Innovations and emerging technologies are
the solution to find out sustainable utilization of plant diversity. Pakistan is host to three of the
world’s biggest and most spectacular mountain ranges, the Himalaya, the Karakoram and the
Hindukush (HKH). This project confined to explore the commercial products obtained from plant
diversity which play an important role in socio-economic welfare and sustainable development of
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livelihood in Pakistan. This area is endowed with a great diversity of flora and fauna due to varia-
tions in altitude, rainfall and climate. The native communities have centuries old knowledge about
the plant resources utilization and depends upon directly or indirectly on these resources to meet
their daily needs in the form of biomass energy, biofuels, nutraceuticlas, pharmaceuticlas, vege-
tables, fruits, medicines, wood, timber, fodder, nuts, honey, spices, food and many other NTFPs.
Currently, biodiversity in this region is strongly influenced by dynamic climatic changes like rise in
global temperature, pollution, fluctuation in rainfall, population pressure, agricultural expansion,
deforestation, extensive livestock grazing, resource demand, and commercial timber extraction
that intensify the rates of habitat loss, habitat degradation, and wildlife exploitation. Species rich-
ness and threats suggest that this area needs strong and prompt conservatory management of
biodiversity. The study recommend the development of national parks, wild life sanctuaries, bo-
tanical gardens and herbaria based on in-situ and ex-situ conservation strategies in in Northern
areas of Pakistan to protect regional biodiversity for global acceptance. Indeed, conservation of
biodiversity is fundamental to achieving sustainable development in this area particularly and
world generally. Maintaining biodiversity is not only crucial for the sustainability in agriculture,
energqy, forestry, fisheries, wildlife, tourism, health, irrigation and power sectors Pakistan, but is
also life line for the downstream people in other parts of Pakistan.
Key words: Biodiversity, SDGs, Conservation, Food, Energy, Health Security, Pakistan

Introduction. The necessity to shift away from the current foundation of the global economy,
which is based on economic growth, as well as the contribution of conservation science to the
transformation to a society centered on biodiversity and well-being (Opoku, 2019). However, it
is still not evident why and how a critical evaluation of economic growth could boldly but effec-
tively enhance biodiversity programs (Rosa et al, 2020). The building industry is regarded as
the least sustainable in the world, utilizing over half of all nonrenewable resources. Because of
the amount of energy and materials required to sustain the industry, the built environment has a
significant impact on natural ecosystems. Noting that human activities in the built environment
do contribute to biodiversity loss, which affects the ecosystem’s capacity to support living things,
is also significant. The interaction between the natural and constructed surroundings has a big
effect on the environment. Biodiversity is crucial to the maintenance of a healthy ecosystem,
which is required to support life on the planet (Otero et al, 2020). Governance of biodiversity
protection is a crucial modern concern in all developing nations. Because the majority of devel-
oping nations lack procedures for monitoring biodiversity, it may be challenging to evaluate the
effectiveness of biodiversity conservation and management in these nations. Pakistan created
its first biodiversity action plan in 1999 as part of the Convention on Biological Diversity (CBD).
Article 6 of the CBD stipulates that national strategies, plans, or programs must be created and
that biodiversity must be incorporated into sustainable use. The Strategic Plan for Biodiversity
2011-2020 was formed at the 2010 CBD summit in order to accomplish the two Millennium
Development Goals (MDGs), specifically MDGs 14 and 15 (Life on Land). Unfortunately, due to
poor biodiversity governance, institutional frameworks, low literacy rates, poor infrastructure,
small budgets, low political clout, and insufficient policy or strategic implementation, primarily
as a result of weak institutional arrangements for CBD implementation at the national and re-
gional levels, it failed to meet its commitments and objectives (Lashari et al, 2021). Institutions
and governance processes shape and constrain decision and policy implementation in a variety
of ways as we transition from a high-carbon to a low-carbon sustainable system. First and fore-
most, institutions must adhere to official laws and regulations as well as unwritten social norms
that establish the incentive framework for economic decision-making (Ali et al,, 2019). Second,
the intuitions alter the political framework in which decisions are made by strengthening some
interests and weakening others. Thirdly, institutions also influence how people think about and
comprehend how to make decisions about policies. It enables technical restraints and policy re-
sponses for climate change, it is critical to eliminate the mismatch between the socio-ecological
setting and institutional arrangements (Ahmed et al, 2020).

Sustainable Policy. Pakistan has been active in a variety of biodiversity conservation initia-
tives, including as creating national parks, protecting and rehabilitating endangered species,
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and breeding and propagating plants and animals. Pakistan has managed watersheds on a big-
ger scale in several industries, such as forestry. There hasn’t been much practice, though, in
organizing and putting biodiversity-related initiatives into action. Pakistan has not yet taken
the full, integrated approach planning and implementing biodiversity.

A wide range of government ministries, business resource-using industries, and civil so-
ciety are all involved in the multi-sectoral process. It is also adaptable. As new information is
received, it is changed and reformulated, and the outcomes of earlier actions and investments
are continuously evaluated (Akhtar et al, 2022; Rais et al, 2021). Environmental governance
in Asia, as in the rest of the world, has changed dramatically in recent decades. The region’s
development trajectory has changed in response to the need for more sustainable development
on the part of markets and civil society, as well as the increasing capacity of governments to
address social and environmental issues. For many years, endless economic growth was the
goal (Oliveira et al, 2021).

Biodiversity Action Plans. The nation’s Biodiversity Action Plan entered into effect in 1999.
The government’s attempts to safeguard its national treasure and biodiversity will only be suc-
cessful if all interested parties NGOs, academia, researchers, planners, policymakers, users/
consumers/poachers/hunters, civil society, women, youth, and the general public-cooperate.

The study offers a thorough grasp of the current climate changes and the dangers they pose
to the conservation of biodiversity. This study provides some actionable future perspectives by
considering effective ways for agriculture, livestock, and forestry, as well as food and renew-
able energy security, as well as increasing and sharing knowledge about biodiversity protection
tactics among the community.

First and foremost, the government must play a proactive role by doing away with inconsis-
tent and ineffective methods of creating, establishing, and carrying out policies.

Second, a detailed plan for national sustainable development that prioritizes and reviews
eco-friendly, sustainable activities that lead to mitigation and adaptation should be developed.

Thirdly, local citizens should speak up with their knowledge of the climate situation, inde-
pendent of official involvement, as this can help to build mitigation and adaptation policies to
a greater extent.

Fourthly, the government, businesses, and people should work together to develop and put
into action plans that will reduce human interference with natural areas including pastures,
wetlands, woods, and productive lands.

Policy Role. The goal of sustainable biodiversity management can become a reality if pro-
vincial departments are properly funded on a national and international level. Pakistan should
evaluate its biodiversity-related policies and ensure that they are carried out correctly without
being compromised by roadblocks, delays, or political negligence. The suggested policy ramifi-
cations for resolving Pakistan Biodiversity Action Plan-related issues are listed below.

Create, approve, and put into practice a national biodiversity policy for Pakistan that ad-
dresses both flora and wildlife.

Include policy measures relating to biodiversity in sectoral projects.

Create coordinated biodiversity policy in Pakistan to address present transboundary bio-
diversity losses.

Create active wildlife, fishery, and forestry policies that are revised, reevaluated, and coor-
dinated with national environmental and climate change policies.

Biodiversity Conservation Measures. Concerns about how the relevant implementation au-
thority is carrying out the acts’ and policies’ conservation measures include:

Certain biodiversity resources have a transboundary nature.

Varied stakeholders have different viewpoints on the importance of environmental protec-
tion and sustainable development.

Lack of reliable data on the value of terrestrial biodiversity.

Financial limitations

Inadequate local community representation in environmental choices.

Inadequate national-level environmental conservation and protection education programs.

A way Forward for Future.
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A. Biodiversity Awareness

The loss of habitat and diversity is mostly the result of users’ lack of understanding of the
necessity of conservation and sustainable use. Likewise, the importance of biodiversity to hu-
man well-being runs counter to the generally held paradigm of social and economic growth.

Encourage the use of mass media, particularly print, audiovisual, and digital social plat-
forms, to raise awareness among the general public about the importance of biodiversity.

Education at all levels, particularly in schools, colleges, and universities, should incorporate
knowledge, values, and repercussions of the loss of biodiversity.

Educate policymakers, planners, and administrators in the development and economic sec-
tors by presenting biodiversity concerns in relevant training academies and through opinion
leaders.

B. National Planning

The current national reporting and accounting systems do not adequately reflect the values
of biodiversity. This is partly due to the lack of an acceptable valuation of biodiversity, a defi-
cient evaluation of the impact of biodiversity loss on the poor’s means of subsistence, and a lack
of clarity regarding how the restoration of ecosystem goods and services might help alleviate
poverty. This is in part because there isn’t a consensus on how to value biodiversity, there hasn’t
been enough research done on how biodiversity loss affects the poor’s access to food, and it's
unclear how restoring ecosystem products and services can help reduce poverty. Furthermore,
mainstreaming necessitates a persistent effort over several years and across multiple fronts.

Conclusion. Biodiversity is our life and we must conserve it for sustainable utilization re-
garding food, health and energy security.The difficulties in managing the environment in Pa-
kistan are described in this article. This article examines Pakistan’s responses to significant
environmental concerns, including institutional reforms including air pollution, water quality,
municipal solid waste, land use, transportation, and climate change. By integrating the import-
ant research topics, techniques, and findings of the burgeoning literature on the subject, we
identify trends in environmental governance as well as gaps in both policy and research. De-
spite advances, there are still environmental governance concerns in Pakistan that scholars and
practitioners must address. The primary argument is that there is no one-size-fits-all solution
to numerous environmental challenges in different geopolitical and socioeconomic contexts,
such as Pakistan. Problems and potential remedies have evolved over time as well. Problems
and potential solutions have also evolved over time. The academic community’s continued par-
ticipation in analyzing how environmental governance has changed over time is crucial to un-
derstanding the region’s specific governance regimes and the best way to improve them.
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EFFECT OF DROUGHT STRESS ON THE REDOX BALANCE OF
Portulaca oleracea WITH FACULTATIVE C,-CAM PHOTOSYNTHETIC
METABOLISM

S. Akbas*, R.0. Uzilday, B. Uzilday, I. Turkan
Ege University, Izmir, Turkiye
*E-mail: selin96.akbas@gmail.com

Portulaca oleracea is the C, succulent plant capable of shifting its photosynthetic metabolism
to crassulacean acid metabolism (CAM) under drought stress and also accumulates malate tran-
siently and in a reversible manner as an inducible CAM (Moreno-Villena et al. 2022). Redox signal-
ing is a vital component of plant stress response mechanisms, and the role of the redox system in
P. oleracea with facultative C,-CAM photosynthetic metabolism has not been extensively studied.
In this study, we aimed to determine the redox signaling pathways and associated genes involved
in the stress response and overall our study provides valuable insights into the redox signaling
pathways of P. oleracea under abiotic stress conditions. The results of this investigation provide
insights into the complex mechanisms underlying the response of P. oleracea to drought stress and
may C -CAM photosynthetic metabolism presents a potential new blueprint for crop improvement
contribute to the development of stress-tolerant crops.

Key words: Drought stress, P. oleracea, ROS, C,-CAM
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BIOECOLOGICAL CHARACTERISTICS OF SPECIES OF SEDUM L.
GENUS DISTRIBUTED IN THE NORTH OF THE LESSER CAUCASUS

Ch. Akberova*, A. Mammadova
Baku State University, Azerbaijan
*E-mail: cicekekberova59@gmail.com

The flora of Azerbaijan is characterized by its rich vegetation. Among these, the species of the
Crassulaceae DC. family is of great interest for their importance, botanical and physiological char-
acteristics, and having broad areas of application. Species of this family are widely distributed
throughout the world, mainly in dry, hot and temperate regions. The family includes 1500 species
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in 33 genera all over the world and 36 species in 4 genera in Azerbaijan. According to the litera-
ture sources, 18 species are distributed in the Lesser Caucasus (Asgerov, 2008; Karyagin, 1953).
The main objective of the study is to determine the taxonomy of species of Sedum L. stonecrop
genus distributed in the northern part of the Lesser Caucasus, to identify their distribution areal
and to study morphological and bioecological characteristics of these species.

Key words: Lesser Caucasus, Sedum genus, flora, succulent plant.

Most of the plants that nature has given to mankind are of broader importance. Among
them, species of Crassulaceae DC. family, which enjoys particular importance in medicine, the
food industry and plays the function of ornamental plants in the field of phyto design, have
their place among the leaf succulents poorly represented in the plant world to leaf succulents
(Borissova, 1939).

As the species Species of Sedum genus are adapted to live in a wide range of habitats under
difficult natural conditions ranging from forests to bare stony and rubbly rocks thanks to their
biological features, they open up considerable possibilities for ornamental plants suffering from
dampness to use this environment. Landscape gardening improves the aesthetic appearance of
cities and contributes to the reduction of the effects of negative environmental factors (Bayram-
ov, 1981). The main purpose of the study is to examine the taxonomic composition of the species
of the Sedum genus distributed in the north of the Lesser Caucasus, to discover new species, to
identify new types of succulents in interior phyto design and to determine their application meth-
ods. Therefore, discovery of new promising ornamental plants at the expense of the gene pool of
the local flora, as well as broader application of foreign introducers are appropriate.

The flora of Azerbaijan, the Caucasus and the former USSR, as well as the determinants and
literature sources have been used to study the morphological and bioecological characteristics
of species of Sedum L. genus (Karyagin, 1953).

In May-July 2022, the research visits have been made to northern parts of the Lesser Cauca-
sus. During the research, 15 samples belonging to 4 species have been collected and herborized.
The latest nomenclature has been taken as a basis for determining the species (Asgerov, 2008).
Herbarium specimens of plants have been examined through comparative-morphological meth-
ods. In this regard, the herbarium materials stored in the herbarium funds of ANAS Institute of
Botany and Baku State University, as well as the materials collected by us have been used.

The position of the representatives of the Sedum genus found in the vegetation of the areas
we studied in the north of the Lesser Caucasus - Tovuz district (Esrik and Isa villages), Gadabay
district (Aghamali village), Dashkasan district (Khoshbulag village), Goranboy district (Yukhari
Aghjakend and Yukhari Balligaya villages) has been investigated, the shifts of distribution of
some species in the flora have been determined during field observations, and general distri-
bution areas, biological and ecological characteristics have been studied. It has been found out
that for the density of the species belonging to the genus, the rock slopes and stony areas of the
mountainous zone show up richer. During the monitoring of species distributed in the area, de-
pending on the size of the total areas, the number of sampling areas has been determined and
marked with number. Examples are given in the table below (Tab.).

Table: Information about the species of Sedum L. found in the research area

Name of plant Phenological | Number of Altitude of
Latin Azerbaijani phase plants (1m?) | distribution
Sedum album L. white stonecrop blooming 10 1010 m
Sedum spurium M.Bieb false stonecrop leafing 15-20 830 m
Sedum oppositifolium opposite-leaved blooming 10 2130 m
Sims stonecrop
Sedum caucasicum Caucasian blooming 4-5 1030 m
A.Grossh, A.Bor stonecrop
Type of soil - stony and pebbly
Life-form - herb

14




Morphological analysis has been carried out among the species based on the materials col-
lected.

Sedum album L. - white stonecrop. It is a creeping perennial plant with many-branched rhi-
zomes. The leaves are arranged alternately, with flower stalks longer or shorter than the flowers.
The disheveled flowers are gathered in an ascending group of flowers. The flowers are white or
pink. It blooms in June-August and bears fruit in July-September. It is a very variable species. It is
distributed in rocky parts, stony and pebbly soils in many parts of Azerbaijan. It is dispersed at an
altitude of 1010 m in the mid-mountain belt at coordinates N :40°48°49.06, E :45°35’58.37.

Sedum spurium M.Bieb. - false stonecrop. A perennial short-stemmed plant with a thin
hairy creeping rhizome. Leaves are arranged opposite to each other, are opposite-ovate and
oblong-ovate, compressed at the base, ciliate on the front side. Its densely arranged flowers on
short or long stems are arranged in an umbrella-shaped cluster. It blooms in June-July, bearing
fruit in August-September. It is commonly found on stony and rubbly soils. It is distributed at an
altitude of 830 m in the mid-mountain belt at coordinates N:40°40°47.57, E:45°40°8.37.

Sedum oppositifolium Sims. - opposite-leaved stonecrop. It is a perennial plant with a
long creeping rhizome, the leaves are opposite-ovate and oblong-ovate. White, yellowish-green
or purple flowers are sessile or on short stems, gathered in a shield-shaped group of umbrel-
la-shaped flowers. Grows on rocks, rock outcrops or rocky slopes. It blooms in July-August and
bears fruit in August-September. It is distributed at an altitude of 2130 m in the mid-mountain
belt at coordinates N:40°40°53.38, E:45°41’34.96.

Sedum caucasicum (A.Grossh, A.Bor) - Caucasian stonecrop. It has been named by A.A.
Grossheim for the first time, but revised and classified by A.G. Borisova in 1939. It is a smooth,
cylindrical, perennial plant with straight or slightly curved stem. The height of the plant is 30-
50 cm. The root is thick rhizome and often thickened spindle-shaped. The leaves are large,
arranged opposite to each other, wide oval, egg-shaped, and 3-4 cm wide. The flower group
is located in the top part, densely hemispherical and shield-shaped. The flower stalk is longer
than, equal to or shorter than the flowers. It usually blooms in July-August. It is distributed in
the mid-mountain belt at an altitude of 1030 m at coordinates N :40°32.’45.65, E :46°7’46.45, at
an altitude of 1280 m at coordinates N :40°23°17.26, E :46°29°42.68.

As the species included in the genus are adapted to live in a wide range of habitats under
difficult natural conditions ranging from forests to bare stony and rubbly soils thanks to their
biological features, they open up considerable possibilities for ornamental plants suffering from
dampness to use this environment. Landscape gardening improves the aesthetic appearance of
cities and contributes to the reduction of the effects of negative environmental factors. There-
fore, it needs a search for new promising ornamental plants at the expense of the gene pool of
local flora, as well as a wider study of foreign introducers. In medicine, species of the Sedum L.
genus are used as adaptogens, wound healing agents and remedy against stress. They deserve
special attention as ornamental materials used in floriculture in different climates thanks to
structure of flowers and leaves and relative ease of propagation.

Out of 18 species of the genus Crassulaceae distributed in the Lesser Caucasus, 4 species in
the northern part of the Lesser Caucasus have been identified during our research and their mor-
phological, bioecological characteristics, distribution areal have been studied. The result obtained
constitutes a part of an important basis for further planned research of the areas studied.
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THE ROLE OF NITRIC OXIDE (NO) ON PLANT
RESPONSE TO HALOTROPISM

B. Arat*, N. Demircan, B. Uzilday, R.O. Uzilday
Ege University, Izmir, Turkiye
*E-mail: busral9962006@gmail.com

This study aims to investigate the role of nitric oxide (NO) in plant response to halotropism
which is the ability of plants to alter their growth direction in response to salt concentration in
the soil. Previous studies have suggested that NO plays a crucial role in plant responses to various
abiotic stresses, including salinity. However, the role of NO in halotropism is not well understood.
The research involved exposing Arabidopsis thaliana seedlings to different salt concentrations
and measuring the production of NO in the root tissues by fluorescent staining. The results showed
that exposure to high salt concentrations led to a significant increase in NO production in root
tissues. Experiments using NO inhibitors and scavengers revealed that NO plays a crucial role in
the plant’s response to halotropism, as inhibition of NO production led to impaired root growth
towards the salt source.

Key words Nitric oxide, halotropism, abiotic stress

GEOGRAPHICAL ANALYSIS OF THE FLORA OF MIL STEPPE
OF KUR-ARAZ LOWLAND (AZERBAIJAN)

K. Asadova
Baku State University, Baku, Azerbaijan
E-mail: asadovakamala@yahoo.com

Analysis of the geographical elements and studying of contemporary areals of plants allow
to define their specific features and forming regularities, as well as formation of opinions about
connection of studied region with flora of other regions.

For this purpose we have investigated the geographical areal classes and types of plant spe-
cies found at Mil steppe. Areal is related with taxonomical unites of flora, as well as with plant
communities.

Key words: areal, type, flora, geographical, Mil plain

Geographical areal types and classes of flora distributed at Mil plain were determined on
A.A.Grossheim (Grossheim, 1939-1967) and N.N.Portenier (Portenier, 2000).

From the 656 species noted at Mil steppe the Ancient Mediterranean sea (337 species) and
boreal (165 species) areal types predominate on species number (Table).

Table: Geographical areal types of plant species found at Mil plain flora

Species
Ne Areal types Amount On total amount;
with %
1. | Ancient (third period) 4 0,6
2. |Boreal 165 25,1
3. |Steppe 13 2,0
4. |Ancient Mediterranian Sea 338 51,5
5. |Desert 51 7,8
6. |Caucasus 26 4.0
7. |Adventive 19 2,9
8. |Cosmopolitian 9 1,4
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9, | Undetermined 31 4,7
Total: 656 100,0

In the flora of researched area 51 species (7,8%) belong to desert, 26 species (4,0%)-
Caucasus, 19 species (2,9%)- adventive, 13 species (2,0%) steppe, 9 species (1,4%)-
cosmopolitian and 4 species (0,8%)- Ancient or third period.

In the development of the flora of Mil plain, as well as in the formation of the vegetation,
species belonging to the Mediterranean class typical for the Ancient Mediterranean areal
type constitute the majority (98 species - 14.94%). Also, Europe (with 66 species-10.06%),
Western Asia (with 59 species-8.99%), Mediterranean-Iran-Turanian (with 54 species-8.23%),
Palearctic (with 41 species-6.25%) and the Eastern Mediterranean Sea (with 37 species-5.64%)
etc. areal classes were detected. Undetermined areal classes contain - 30 species (4.73%),
Holarctic - 30 species (4.57%), Iran-Turanian - 26 species (3.96%), Eastern Transcaucasia -
26 species (3.96%), Turanian and Western Palearctic 20 species each (3.05%), Mediterranean
Sea-Iran-18 species (2.74%), Caucasus-17 species (2.59%), Adventive or introductory species
[Haciyev, 2014] represented by 11 species (1.68%).

The following geographical areal classes are represented with less number of species:
Northern Iran-Sarmatian - 9 species (1.37%), Mediterranean-Turanian and cosmopolitan - 9
species each, or 2.74%, as well as Atlantic-European-Mediterranean and Pontic-Sarmatian 8
species each (2.44%), Central Asia, Eastern Mediterranean-Iran participate with 6 species each
- 1.82% species.

Iberia areal class is represented with 5 species (0.76%), Lesser Asia-Caucasus-Iran with
4 species (0.61%), Palaeotropic-subtropical- 3 species (0.48%), as well as Littoral Caspian,
Hyrkan, etc. classes total 18 species (3.0%), also Mediterranean-Holarctic, Pontic-Pannonian,
Iran-Caucasian, Eastern Asian, Mediterranean-Atlantic, Eastern Mediterranean- Lesser Asia,
Atropathan, etc. each class consists of 1 species (0.15%).

Bromus japonicus, B.mollis, B.danthonial, Elytrigia elongata, Eremopyrum triticeum,
E.orientale, Hordeum leporinum, H.geniculatum, Atriplex tatarica, Kochia prostrata, Halostachus
belangeriana, Halocnemum strobilaceum, Suaeda microphylla, Salsola soda, Petrosimonia
brachiata, Medicago minima, Artemisia lerchiana etc. species belonging to the Ancient
Mediterranean type are distributed in a wide area in the semi-desert and (halophyte) desert
vegetation of the Mil Plain (Asadova, 2020).

Salix triandra, S. alba, Ulmus minor etc. trees which are typical for the boreal type are found
in tugay forests of the area. As well as Medicago caucasica, M.lupilina, M.hemicycla, Glycyrrhiza
foetidissima, Vicia hybrida, V.angustifolia, Artemisia scoparia, Corsium vulgare, etc. species which
are represented in the same type are found in hole-meadow vegetation (Nabiyeva, 2007).
Medicago coerulea, Lathyrus insurvus, Althaea taurinensis, Visnaga sicaroideum etc. species are
among the species found in the steppe areal type.

Distribution of xerophytic species such as Gagea chlorantha, Tulipa eichleri, Kalidium caspi-
cum, Suaeda dendroides, S. confusa, Gamanthus pilosus, Adonis aestivalis, A. binerfii, Lepidium
auchleri, Neotorularia confortuplicata, Erodium turcmenicum, E. cicutarium, Lycium ruthenicum,
Centaurea solstitialis and etc. belonging to the desert areal type indicates the aridification or
desertification of the plain.

Gagea taurica, Ophrys caucasica, Gypsophila robusta, Astragalus stevenianus, A.brachycar-
pus, Onobrychis cyri, O.vaginalis, Galium ruthenicum, Rubia tinctorum, Artemisia szovitsiana, Car-
duus seminudus, Tragopogon tuberosus, Taraxacum desertorum, T. grossheimii species belong-
ing to the Caucasian areal type which are distributed in the researched area are endemic plants
of the Caucasus and Azerbaijan.

Adventive type - Marsilea guadrifolia, Salvinia natans, Digitaria violascens, D.sanguinalis,
Echinochloa crus-galli, Cyperus difformis, Dichostylis pygmaea, Fimbristylis annua, Amaranthus
retroflexus, A.aebus, Xanthium spinosum, etc. species also were involved.

The cosmopolitan areal type includes Lemna trisulsa, L. minor, Potamogeton pectinatus, P.
perfoliatus, Phragmites australis, etc. that relevant plant species are found in the wetland phy-
tocenosis of the studied area (Qurbanov, 2018).
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From the geographical analysis of the flora of Mil plain (656 species), we conclude that
species belonging to the Ancient Mediterranean and boreal areal types predominate in its com-
position. In particular, adventive and cosmopolitan species in the flora of the Mil plain are likely
to have been formed since the Hyrcan period. In particular, adventive and cosmopolitan species
or elements make up a small percentage in the flora of the Mil Plain. The formation of the men-
tioned floristic elements in the researched area is related to the physical-geographic character-
istics of the plain, diversity of natural-historical and soil-climatic conditions, as well as being
influenced by distant floristic regions.
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RESTORATION OF THE ELECTRICAL ACTIVITY OF THE
HIPPOCAMPUS AFTER DAMAGE TO THE
AMYGDALA-HYPOTHALAMIC CONNECTIONS

R. Baghirova
Azerbaijan State Academy of Physical Education and Sport, Baku, Azerbaijan
E-mail: rafiga_bagiroval@mail.ru

In chronic experiments on the rabbits it has been shown that electric destruction of the dorsal
amygdalo-fugal pathway leads to complete and persistent blockade of hippocampal theta rhythm
in contrast to the ventral amygdalo-fugal pathway. In intact animals, electro- and chemostimula-
tions of various limbic structures of the brain (amygdala, hypothalamus, reticular formation, me-
dial septum nucleus) lead to the formation of well pronounced theta rhythm in the hippocampus,
but after destruction of the dorsal amygdalo-fugal pathway no theta-rhythm in this structure is
observed. Restoration of hippocampal EEG took place under the intra-hippocampal application
of carbocholine and strychnine. It is proposed that one of the necessary conditions for the regula-
tion of excitability of hippocampal neurons is the integrity of the dorsal amygdalo-fugal pathway
through which the regulatory influences of the amygdala on the hypothalamic neuro-secretory
cells are realized.

Key words: hippocampal theta-rhythm, destruction, restoration.

For many years, one of the controversial issues in the electrophysiology is the study of the
hippocampal theta rhythm. The medial septum nucleus, standing at the entrance to the hip-
pocampus, demonstrates the importance of education (Kichigina and Kutyreva, 2002; Kitchi-
gina, 2006; Kitchigina et al, 2013; Mysin et al,, 2015). In addition to the data, indicating to the
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pacemaker role of the septum, there are works showing a definite role of stem-diencephalon
structures in the mechanisms of formation of hippocampal theta rhythm: a great importance is
given to the reticular formation (Mysin and Popova, 2019), locus cereleus (Berridge et al,, 2012)
and nucleus raphe (Kitchigina, 2006).

Recently it has been shown that the medial septum nucleus receives phases of the already
encoded information from the uplink system, whose frequency determines frequency of the
discharges of the septal hippocampal theta rhythm. There is evidence that this information
comes from the supra-mammillary nucleus of the hypothalamus (Vertes, 2015).

Our earlier researches has shown that destruction of the dorsal amigdalo-fugal pathway
(DAP), in contrast to destruction of the ventral amygdalo-fugal pathway (VAP), results in complete
and irreversible blockade of hippocampal theta rhythm (Gasanov, Kasimov, Bagirova, 1989). To
clarify the reasons for the profound changes we have conducted electric and chemo-stimulation
of the limbic structures of the brain (amygdala, hypothalamus, reticular formation, medial nucle-
us of the septum, hippocampus) before and after destruction of the DAP.

Experiments were carried out on 25 mature rabbits weighing 2.5-3.0 kg. Both recording
of the electrical activity from the hippocampus and septum and collection of the samples for
morphological studies were performed 18-27 days later from such destruction. The EHipG was
recorded from the dorsal hippocampus (the CAlfield: P 3.0, L. 2.0, H 18.0, and the CA3 field: P 0
2.0,L6.0, H17.0) and from the medial nucleus of the septum (A-3.0; L0.5; H10.5) on the enceph-
alograph Medikor EEG-16E with the use of needle electrodes insulated except the tip. Spectral
EHipG analysis was performed using standard electroencephalographic approaches. Test sub-
stances were strychnine (1%), carbachol (0.5-1.5 pg), serotonin (5-50 pg), and noradrenaline
(15-20 pg) applied in a volume of 5-6l via a chemotrode implanted to the field CA3. Electrocoag-
ulation of the dorsal amygdalofugal pathway (stria terminalis) was performed using electrodes
implanted in the precommissural area (A-1, L5, H18) with currents of up to 1.0 mA for 15-25
sec. Electrical stimulation of extrahippocampal structures (reticular formation: P9, L2.5, H18.2;
basolateral nucleus of the amygdala: A-1, L5, H18; central nucleus of the amygdala: A-1, L5, H16;
supraoptic nucleus of the hypothalamus: A-3, L2.2, H15.8; ventro-medial nucleus of the hypo-
thalamus: APO, L0.5, H17; medial mammillary nucleus of the hypothalamus: P2, 0.5, H18.5) and
field CA3 was performed using an ESU-1 stimulator with square-wave impulses at frequencies of
5-100 per sec, amplitude 2-4 V, and duration 0.15msec, for 15-30 sec; a histogram method was
used for amplitude-frequency analysis of the EEG, as described by Fujimori et al, 1958.

The results of the experiments showed that the baseline hippocampal and septal EEGs
demonstrate irregular activity dominated by oscillations an the range of 4-6 Hz. Comparison
of the electrical activity of the hippocampus and different fragments of the conditioned reac-
tions supports the existence of a marked correlation of the theta rhythm with such forms of
behaviors as resting, voluntary locomotion, jumps and runs, and licking, being in agreement
with the results obtained in our previous studies (Gasanov et al, 1989). Application of the test
substances to the dorsal hippocampus before lesioning of the stria terminalis led to ambigu-
ous results. In particular, the effects of biogenic monoamines ultimately led to a redistribution
of the peak of the EEG amplitude frequency characteristic in the hippocampus. In particular,
while serotonin increased the EEG in the region 5-6 Hz, noradrenaline displaced the peak of
the frequency characteristic to the region 4-5 Hz. The effects of strychnine and carbachol were
significantly different. In this experimental situation, the application of carbachol (like strych-
nine) resulted in a generation of high-amplitude, regular theta waves of frequency 6-7.5 Hz at
different time points, which with time course could transform into epi-discharges (Fig. 1, I1I, IV
and V). The EEG changes seen after the applications of carbachol and strychnine started in all
outputs simultaneously and were seen for prolonged periods of time (the maximum observa-
tion period was 3 h).

The destruction of the dorsal amygdalo-fugal way unlike to the destruction of ventral amyg-
dalo-fugal way leads to a complete and irreversible blockade of hippocampal theta rhythm (Fig.
2, I and III). Dynamic observations of the EEG after unilateral lesioning of the stria termina-
lis showed that the onset of EEG depression often started before the transition period, which
showed transient epileptiform activity which subsequently disappeared, leaving only super
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slow oscillations. On this background we were unable to record neuron spike activity from the
field CA3 of the hippocampus, though continuing recording resulted in the appearance of occa-
sional neuron action potentials in the cerebral cortex. Administration of biogenic monoamines
into the hippocampus after lesioning of the stria terminalis did not induce any changes at all.
The electrical stimulations of the various extra-hippocampal structures (mRF, hypothalamus,
amygdala) did not bring to recovery of the electrical activity of the hippocampus, while stimu-
lation of the hippocampus itself produced only epi-discharges, when the maximal stimulating
electric current was used. The effects of the applications of carbachol and strychnine were rath-
er different. In this situation, there was a tendency to recovery of the overall activities of the
hippocampus and septum, with some features consisting of short-lived (20-30 sec) periodical-
ly repeated generation of regular rhythmic activities in the range 0.6-7.5 Hz. Attention is drawn
to the fact that, on one hand, recovery of the electrical activities in the hippocampus and septum
occurred spontaneously in all outputs, while, on the other hand, there was a marked synchro-
nicity in the generation of the electrical activities.The effects of carbachol and strychnine were
mostly similar and were long-lasting. In addition, analysis of the behavioral reactions provided
evidence that conditioned responses persisted under the lesioning of the stria terminalis, with
only one element to increase - is the latency of the response to the conditioned signal (2.0-2.5
sec as compared to 1.0-1.5 sec before lesioning).

Figure (1): The influences of electric and chemical stimulations of the field CA3 of the dorsal
hippocampus on the electrical activity of the hippocampus. I-baseline; II-instant electrical stim-
ulation; Ill-after application of carbachol; IV-after application of serotonin; V-after application

of noradrenaline; VI- application of carbachol on the background of the destruction of the dorsal

amigdalo-fugal way. 1,2 - field CA1; 3, 4 - field CA3 of the ipsi- and contralateral hemispheres; 5,6

- ventral hippocampus of the ipsi- and contralateral hemispheres; 7,8 - dentate gyrus of the ipsi-
and contralateral hemispheres; 9 - medial nucleus of the septum.
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Figure (2): Changes in hippocampal electrical activity on the rabbits under destruction
of the dorsal and ventral amigdalo-fugal ways. I-baseline; II- after destruction of the dorsal
amigdalo-fugal way; IlI-after destruction of the ventral amigdalo-fugal way. The rest designa-
tions are the same as on Figure 1.

Hence, the analysis of our data allows to make a conclusion that the actions of various neu-
rochemicals in the EEG activities of the hippocampus have a number of common and distinct
properties. The former include: 1) the occurrence of synchronized theta wave activity; 2) the
absence in the different areas of the hippocampus of differentiation of the bioelectric reactions;
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3) disturbances of the regularity of the theta-wave activity and the emergence of epi-discharges
by increasing the doses of the studies monoamines injected into the brain structures. As for the
properties that distinguished the actions of the applied neurochemical agents, they include: 1)
the emergence of dominant frequency of 6-7.5 numbers/sec for the cholinergic, 5-6 numbers/
sec - for the serotonergic and 4-5 numbers/sec for the noradrenergic stimulations of the nuclei
of the amygdala, hypothalamus, midbrain reticular formation, and the medial nuclei of the sep-
tum and hippocampus; 2) changes in the amplitudes of the oscillations of synchronized poten-
tial compared to the baseline EEG activity, which reached its peak on the background of admin-
istration of cholinomimetics, average values under the administration of 5-HT and was below
the baseline level under administration of NA. Considering the available data in the literature
about the importance of studying brain structures in the regulation of the pituitary-adrenal cor-
tex, one can assume that changes in the excitability of hippocampal neurons are caused by dif-
ferent electrical and neurochemical effects on the investigated structures of the limbic system.
In regulation of the pituitary-adreno-cortical system a variety of neurotransmitters (acetylcho-
line, NA, 5-HT, dopamine, GABA, prostaglandins, etc.) can participate in (Sapronov, 1998).

The data available in the literature indicate that under the influence of large amounts of
corticosteroids in the blood, in the hippocampus rhythmic activity with a frequency of 4-6 num-
bers/secisrecorded, and under the local application of cortisone or hydrocortisone into the hip-
pocampus, the excitability level of the hippocampal pyramidal cells significantly increases and
it forms convulsive activity, which, according to the authors, is the evidence of the direct action
of corticosteroids on the dendrites of the hippocampal pyramids (Endroczi, 1972). The results
suggest that the regulation of hippocampal theta rhythm, as well as the functional activity of the
hypothalamic-pituitary system, bears poly-mediatory character and is not determined strictly
by a single brain monoaminergic mechanism, ensuring the reliability of the pituitary-adrenal
response to these pressures, which is very important in maintaining the homeostasis. All these,
obviously, present the huge compensatory potential of the CNS. A complete and irreversible
blockade of the hippocampal EEG, induced by destruction of DAP, clearly indicates that under
the given conditions the hypothalamic-pituitary system is posed at low level-violation forma-
tion rate of secretion of ACTH and corticosteroids. So, the results of the study indicate to the
modulating effects of the limbic brain structures on the hippocampal theta rhythm and obvi-
ously on the hypothalamic-pituitary system, as well as the activating role of the amygdale in the
activity of the hypothalamic neurons. All above said indicate that a prerequisite for the regula-
tion of excitability of the hippocampal neurons is the integrity of the amygdalo-hypothalamic
connections, through which the regulatory effect on the activity of the amygdalo-hypothalamic
neurosecretory cells is realized.
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LEONTICE EWERSMANNII BUNGI NING FENOLOGIK XUSUSIYATLARI

N.F. Bobogandov?, Z.B. Nomozova?, G.Sh. Gafurova?, L.S. Saydullayeva?
IToshkent davlat agrar universiteti Samarqand filiali, Samarqand, O‘zbekiston
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L. Ewersmanii in nature is distributed on the slopes of the Amonkutan mountains of the Urgut
district of the Samarkand region. Ripe seeds were collected in the second decade of June 2021.
The biological properties of L. Ewersmannii seeds and rhizomes were studied in the experimental
plot. The germination of seeds sown in the experimental plot is somewhat low, and the rhizomes
reproduce well vegetative.

Key words: seed, mountain slopes, steroids, triterpenoids, pachycarpine, leontileonthamine,
leontileontain, vegetative.

Dorivor o‘simliklarni introduksiya qilish va ularni ko‘paytirish va dori-darmon ishlab
chiqarish uchun zarur bo‘lgan xomashyoni mahalliy sharoitda yetkazib berish hozirgi kunning
dolzarb muammolaridan biridir. Hozirgi kunda dunyo aholisi sonining ortishi, o'z navbatida,
ozig-ovqat va dori-darmon mahsulotlariga bo‘lgan talabni yanada oshirmoqda, shu bilan bir
vaqtda, kishi organizmining barcha zarur moddalarga bo‘lgan ehtiyojining to‘liq ta'minlanishi
ham faqgat yetarli migdorda oziglanishga bog‘liq bo‘lmasdan, balki 0zig-ovqatning xilma-xilligi
ozuqgabop o‘simliklar hisobiga boyitishni ham taqozo etadi.

Ana shunday o‘simliklardan biri Eversman yersovuni (Leontice Ewersmannii) hisoblanadi.
Qadimdan bu o‘simlik xalq tabobatida ishlatilib kelinadi, lekin tibbiyotda keng qo‘llanilmagan.
Markaziy Osiyoning zamonaviy xalq tabobatida uning ildizpoyasini qaynatmasidan oshqozon
yarasi, oshqozon yallig‘lanishi, o‘pka sili, qon kasalliklarini davolashda foydalanib kelinadi.
O‘simlikni gullari chiroyli bo‘lganligi uchun bog‘larda o‘stirish mumkin. Aynan shuning uchun
dorivor va manzarali o'simlik sifatida yetishtirish mumkin. L. Ewersmannii tog’ yonbag'irlarida,
qumloq, shag'alli joylarda o‘sishga moslashga (Gafurova va boshqa, 2022).

L. Ewersmannii Markaziy Osiyoning qumloq, mayda shag‘alli gil tuproqlarda o‘sadi. Urug‘idan
vaildizpoyasidan ko‘payadi. Tuganaksimon yo‘g‘onlashgan ildizpoyasini bo‘laklarga bo‘lib ko‘pay-
tirish mumkin. Teng yarmiga yoki uchga bo‘lib ko‘paytirish magsadga muvofiq bo‘ladi. Eversman
yersovuni tuganaksimon ildizpoyasida 30% gacha saponinlar bundan tashqari, steroidlar, trit-
erpenoidlardan tabiatda asosan glikozidlar va D-glyukoza, D-galaktoza, L-ramnoza, D-ksiloza va
L-arabinoza kabi keng tarqalgan qandlar shaklida uchraydi, glikozid - leonoxidlar A, B, C, D, E tre-
terpen saponinlar leontitsin, alkaloidlar taspin, paxikarpin, leontileontamin, leontileontain mav-
jud (Zhel’skaya va Abubakirov, 1968; Nikonovich va boshqga, 1993).

L. Ewersmannii Bunge - barglari murakkab, tuganaksimon ildizpoyali o‘simlik hisoblana-
di. Bo'yi 40-50 sm ga yetadi, tuganaksimon yo‘g‘onlashgan ildizpoyasi tuxumsimon, diametiri
15 smgacha. Ildizpoyasi 40 sm gacha chuqurda joylashadi. Keng g'ilofli pastki qismida barglar
joylashgan, barglar poyani g‘ovak gismida joylashganligi sababli bazal bo‘lib ko‘rinadi. Apikal
barglari soni 1-3 tagacha. Gullari apikal ratsemoz, panikulyatsiyasimon, gullari 1,5 - 2, 3,5 sm
gacha, mevalari 4-9 mm, urug‘i 1, 3 dona sharsimon shaklda bo‘ladi. Gullari 10-25 guldan ibo-
rat, gullari mart aprel oyining o‘rtalaridan boshlab, 10-15 kun davomida gullaydi.

Tadqiqotlarimizga ko'ra, L Ewersmannii ni pishib yetilgan urug‘larini 2021 yil may oyin-
ing uchinchi dekadasida Samargand viloyatining Urgut tumanini Omonqo‘ton tog‘larida (N
39°30°584,3 E 066'96°3511,0) tabiiy holda targalgan o‘simliklardan yig'ib olindi.
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L. Ewersmannii ning urug‘i noyabr (kuzda) oyining uchunchi dekadasida tajriba maydoni-
ga ekildi. Tajriba maydonidagi kech kuzda ekilgan o'simlikning urug'larini unuvchanligi, erta
bahorda ekilgan urug‘lardan keskin farq qildi. Erta bahorda ekilgan urug'lar unib chigmadi,
ammo kech kuzda ekilgan urug‘larning unuvchanligi yuqori ekanligi aniglandi. Urug'lar fevral
oyining ikkinchi dekadasida unib chiqdi. Bunga ko‘ra urug‘lar gipokotel va ikkita urug‘palla-
barg bilan yer ustki qismiga urug‘qobig‘ini ko‘tarib chiqdi (1-rasm). L. Ewersmannii urug‘lar-
ining unishi yer ustki (epigeal) bo‘lib, asosiy ildizchaning paydo bo‘lishidan boshlanadi. Ildiz
5-6 sm chuqurlikka yetganda gipokotel urug‘palla barglar bilan urug qobig'‘inini yer ustiga olib
chigadi. Urug‘palla barglar 2 ta yupqa, bo‘yiga cho‘zilgan, tuxumsimon, to‘q yashil rangli, sillig.
Urug‘palla barglar uzunligi 1,2-1,5 sm, eni 0,5-0,6 sm.

1Paip = Vg
bR S

1-rasm: L. Ewersmannii ning urug‘idan unib chiqishi

Tajriba maydonida tuganaksimon yo‘g‘onlashgan ildizpoyalaridan unib chigqan o‘simlik
tuplarida, ko‘chirib o‘tkazilgan birinchi yilida generativ organlar hosil gilmadi. Ikkinchi yili
ildizpoyasidan unib chiggan tuplarda generativ organlar shakillandi. Qolaversa birinchi yilda
fevral oyining uchinchi dekadasida vegetativ organlar hosil gilgan bo‘lsa, ikkinchi yilda biroz
tezroq ya’ni fevral oyining ikkinchi dekadasida yirik barglari va generativ organlarini yer yu-
zasiga olib chigganligini kuzatdik (2-rasm).

L. Ewersmannii efemeroid o‘simlik bo‘lib, vegetatsiyasi erta boshlanib o‘sish va rivojlanishi
tez suratda amalga oshadi. Vegetatsiyasining ikkinchi yilida tuganaksimon ildizpoyasidan hosil
bo‘lgan generativ organlarni har ikki kun oralig‘ida kuzatish ishlari olib borildi. Bundan ko‘rinib
turibdiki, o‘simlikning o‘sishi birinchi yidagidan jadallashgan. Birinchi ikki kunlikda uzunligi 2
sm ga yetdi. Kuzatishlar shuni ko‘rsatdiki, o'simlikning rivojlanishi natijasida barglari yiriklash-
ib gulpoyasi ko‘tarila boshladi. O‘simlikni unib chiga boshlaganidan 15 kun o‘tib ro‘vak to‘pgul-
dagi gullari ochila boshladi. Vegetatsiyaning yigirmanchi kuniga kelib meva hosil gila boshladi.

Barglari murakkab barg bo‘lib, asosiy barg bandidan uch bo‘lakka bo‘lingan. Bo‘lingan har
bir barg bo‘lakchalari 0z navbatida uchtadan barg yaproqchalari bilan tugallanadi. Barg yapro-
gchalarining chetki gismlari tekis. Gullari to‘g'ri, 3 karra simmetrik, ro‘vaksimon to‘pgulda joy-
lashgan.

a \4
2-rasm: L. Ewersmannii ning ildizpoyasidan o'sib rivojlanishi.
a-vegetatsiyaning boshlanishi, b.- g‘unchalash, v-gullash
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Demak, L. Ewersmannii tajriba maydonida tuganaksimon ildizpoyasi yordamida vegetativ
ko‘paytirilganda ikkinchi yili generativ organlari shakillanadi. Kuzda urug‘idan ekilganda
unuvchanligi yuqori bo'lishi aniglandi. Tajriba maydonidagi o‘simliklar ustida fenologik
kuzatishlar olib borilmoqda.
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HALOTROPISMIC RESPONSE OF DIFFERENT ARABIDOPSIS THALIANA
ECOTYPES AND EUTREMA PARVULUM TO SALINITY
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Soil salinity is one of the important abiotic stress that reduces crop production. Although plants
are sessile organisms, to adapt to their environment, they must direct their growth towards or avoid
a stimulus. These directed growth responses are called tropism. Halotropism is one of the tropism
that responds to moving away from high salt concentrations toward low salt concentrations. In this
study, we performed the halotropism assay of different Arabidopsis thaliana ecotypes (Col-0, Uod-
7, Wt-5, Wei-0, Paw-3) and, halophyte Eutrema parvulum under increasing salt concentrations to
observe root growth and orientations for 5 days. Our results indicate that all Arabidopsis thaliana
ecotypes and Eutrema parvulum performed different halotropismic responses to increasing salt con-
centrations. In all Arabidopsis thaliana ecotypes, a significant increase in the halotropismic response
occurred especially under 200mM and 300mM NaCl while halophytic relative Eutrema parvulum
showed less orientation than all Arabidopsis thaliana ecotypes even in 300mM NaCl.

Key words Salinity, Salt stress, Halotropism, Arabidopsis, Eutrema,

ER STRESS RESPONSE IN SCHRENKIELLA PARVULA

H. EKin*, R. Ozgur, B. Uzilday
Ege university, Izmir, Tiirkiye
*E-mail: hatekinn@gmail.com

Salt stress is one of the most important abiotic stress factors limiting plant growth and devel-
opment while halophytic plants have developed various adaptations. Under stressed conditions,
unfolded or misfolded proteins accumulate in the ER lumen, causing ER stress. ER stress activates
the UPR, which is a specific and homeostatic response such as the recognition of misfolded or un-
folded proteins in the cell, increased protein folding capacities, and finally protein degradation.
However, studies on this subject in halophytic plants have been limited. In this study, an antibiotic
named tunicamycin, which inhibits N-glycosylation in the ER and triggers the accumulation of
unfolded proteins, was applied to Schrenkiella parvula plants. The responses of plants to ER stress
were examined at the physiological and molecular level. According to the results, it was deter-
mined that S. parvula was more tolerant to ER stress than glycophytes.

Key words: Arabidopsis thaliana, Schrenkiella parvula, Endoplasmic Reticulum Stress
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THE EFFECTS OF EXOGENOUS ACROLEIN TREATMENT IN ARABIDOPSIS
THALIANA GAMMA-GLUTAMYL TRANSFERASE (GGT) MUTANTS

S. Ercetin*, R.0. Uzilday, I. Turkan, B. Uzilday
Ege university, Izmir, Turkiye
*E-mail: sinem.ercetin1 @gmail.com

Plants produce reactive oxygen species (ROS) under stress conditions, which can cause oxidative
stress. Increased ROS oxidize lipids in the cell membrane to produce lipid peroxides (LOOH). The
breakdown of LOOH produces reactive carbonyl species (RCS), which can accumulate in excessive
amounts and be highly toxic, contributing to oxidative damage in plants. Acrolein is the most reac-
tive and toxic compound among RCS. Glutathione plays a primary role in specific defense against
acrolein. The gamma-glutamyl cycle is a metabolic pathway for extracytoplasmic (apoplastic and
vacuolar) glutathione degradation in plants. This study investigated the response of ggt1, ggt2, and
ggt4 genotypes, which are knockout mutants of the GGT enzyme. In addition to physiological pa-
rameters, lipid peroxidation was determined by malondialdehyde (MDA) content. qRT-PCR analyses
were performed to investigate the expression of RBOHD and RBOHF, AtGGT1 and AtGGT2, OXP1,
GSH1 and GSHZ2, ZAT12, 102R1, H202R1, ALDH7B4, AKR4C9, GSTU genes, and GPX genes.

Key words RCS, Acrolein, y-glutamyl-transferase, Arabidopsis

INVESTIGATION OF THE EFFECTS OF EXOGENOUS ACROLEIN
TREATMENT IN ARABIDOPSIS THALIANA GAMMA-GLUTAMYL
TRANSFERASE (GGT) MUTANTS (ggt1, ggt2 and ggt4)
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Ege University, Izmir, Turkiye
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Plants produce reactive oxygen species (ROS) under stress conditions, which can cause
oxidative stress. Increased ROS oxidize lipids in the cell membrane to produce lipid peroxides
(LOOH). The breakdown of LOOH produces reactive carbonyl species (RCS), which can accu-
mulate in excessive amounts and be highly toxic, contributing to oxidative damage in plants.
Acrolein is the most reactive and toxic compound among RCS. Glutathione plays a primary
role in specific defense against acrolein. The gamma-glutamyl cycle is a metabolic pathway
for extracytoplasmic (apoplastic and vacuolar) glutathione degradation in plants. This study
investigated the response of ggtl, ggt2, and ggt4 genotypes, which are knockout mutants of
the GGT enzyme. In addition to physiological parameters, lipid peroxidation was determined
by malondialdehyde (MDA) content. qRT-PCR analyses were performed to investigate the ex-
pression of RBOHD and RBOHF, AtGGT1 and AtGGT2, OXP1, GSH1 and GSH2, ZAT12, 102R1,
H202R1, ALDH7B4, AKR4C9, GSTU genes, and GPX genes.

Key words RCS, Acrolein, y-glutamyl-transferase, Arabidopsis

ANDICAN SEHRiNDE_ R_I"JZGARLA TOZLASAN BAZI OTSU BITKIi
POLENLERININ ALLERJiK ETKi DUZEYLERI
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In this article, the allergic effect levels of pollen belonging to a total of 19 herbaceous taxa,
which have the potential to be seen in the Andijan atmosphere, were tried to be evaluated based
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on various literatures. In this context, flowering periods and levels of allergic effects of herbaceous
plants that are pollinated by wind and cause allergies in the city of Andijan are described. Accor-
ding to our evaluations, it is understood that the herbaceous pollens in the atmosphere may most-
ly belong to the Amaranthaceae (5 taxa), Asteraceae (4 taxa), Poaceae (4 taxa), Plantaginaceae
(2 taxa), Urticaceae (1 taxa), Papaveraceae (1 taxa), Polygonaceae (1 taxa) and Cyperaceae (1
taxa) members. These data will be updated as a result of the aeropalynological research that has
just started in Andijan.
Key words: herbaceous, allergic taxa, dominant pollen

Polenler riizgarla tozlasma yolunu tercih eden bitkilerin tiremesinde rol oynadigi gibi, solu-
num sistemi yoluyla atopik biinyeli kisilerde alerjik reaksiyonlara yol acabilmektedirler. Birgok
alerjik hastaligin mevsimsel polinizasyona bagl olarak atmosferde bulunan polenlerden kay-
naklandigi uzun zamandan beri bilinmektedir. Yilin belli donemlerinde polen allerjisine duyarl
olan hastalarda allerjik rinit, allerjik konjuktivit, allerjik astim ve akut tirtiker seklinde ortaya
cikabilmektedir. Alerjik rinit (polen alerjisi) toplumda yaygin goriilen bir hastaliktir. Prevalansi
diger alerjik hastaliklarda oldugu gibi 6zellikle sanayilesmis bati toplumlarinda artis goster-
mektedir. Astim ve alerjik hastaliklar bazi gelismis iilkelerde niifusun % 5-7’sini etkilerken,
yayilim ve hizi diinya ¢apinda artmaktadir. Alerjik hastaliklar toplumumuzun %15-18 kadarini
etkilemekte olup hastalarin sosyal yasantisini, yasam kalitesini ve islerindeki verimliligini, ¢o-
cuklarda okul basarilarini olumsuz bir sekilde etkileyebilmektedir. Hatta semptomlarin siddetli
olarak goriildiigii hastalarda psikolojik sorunlara yol acabilmektedir.

Son 30 yilda bir¢ok Avrupa sehrinde ve diinyanin dort bir yanindaki biiytik sehirlerde at-
mosferik polen izleme calismalar1 yapilmistir. Ozbekistan’da bitki polenlerinin biyoekolojik
acidan incelenmesine dayanan bilimsel veriler yok denecek kadar azdir. Andican’da bu konuda
hicbir bilimsel arastirma yapilmamstir.

Bugiin diinya niifusunun % 20 sinin alerjiden muzdarip oldugu belirtilmelidir. Bitki poleni,
alerjik duyarlihiga ve alerjik hastaliklara neden olan en 6nemli alerjenlerden biridir. Glinlimiiz-
de alerjik hastaliklarin nedenlerinin arastirilmasi acil sorunlardan biri olarak kabul edilmek-
tedir. Alerjik hastaliklar agirlikli olarak mevsimle alakalidir, dolayisiyla bitkilerin polenlerinin
de mevsimle alakali oldugu aciktir. Flora ¢alisma stirecinde tiirlerin fenolojisine biiylik 6nem
vermek gerekir. Bunlara ¢evrenin korunmasi ve bitkilerin ekolojisinin ortaya ¢ikarilmasi ile ¢6-
zim bulunacaktir. Bitki Poleni izleme, alerji mevsiminin baslangicinin tahmin edilmesini saglar
ve bu da hastalik semptomlarinin alevlenmesini 6nlemeyi miimkiin kilar.

Bilimsel arastirmalar, inceledigimiz tiirlerin agirlikh olarak Ozbekistan florasinin tiim bél-
gelerinde bulundugunu gostermektedir (®siopa Y36ekucrana, 1941-1963). Glinlimiizde, aler-
jenik bitkilerin ¢igeklenme biyolojisinin incelenmesi 6nemli konulardan biri olarak kabul edil-
mektedir (Xamidov ve ark., 1987).

Bu metinde, Andican kentinde yayilis gosteren ve tozlagsmasini riizgar yoluyla yapma potan-
siyeline sahip bazi otsu bitki taksonlarinin allerjenik polen seviyeleri verilmistir (Tab. 1). Ayri-
ca bu taksonlarin yayilis alanlari ve ¢iceklenme zamanlar1 derlenmistir (®siopa Y36ekucrana.,
1941-1963). Bu baglamda cesitli kaynak eserlerden yararlanilmistir (Pehlivan 1995; Grant
Smith 1990; Stefanic et al,, 2007).

Tablo (1): Atmosferde polenlerine olasi encok rastlanan taksonlar ve alerjik etki
dereceleri.

No Takson Alerjik Etki Se- | Ciceklenme Zamani
viyesi

1 Urtica dioica L. ook x Mayis- Eyliil
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Poa pratensis L.

kK k

May1s- Agustos

Poa trivialis L.

Kk k

Nisan- Temmuz

Plantago
lanceolata L.

kkk  kk ok
) )

Haziran- Eyliil

Plantago major L.

kkk  kk ok
) )

Haziran- Eyliil

Chenopodium fici- w5 % Temmuz- Agustos
folium SM. !
hen ium al- ok * ,
Chenopodium a ’ Temmuz- Eyliil
bum L.
Amaranthus K% k% %
blitum L. 7 Temmuz- Agustos
Amaranthus re- ek ok Haziran- Temmuz

troflexus L.
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Amaranthus

10 ) ok Rk Temmuz
tricolor L.
Rumex confertus
11 L. k| kk Haziran- Temmuz
Artemisia annua ok . o
12 L Haziran- Agustos
Ambrosia
13 artemisiifolia oAk Agustos- Ekim
L.
14 Taraxg;:z?rrll‘oﬁ - * Nisan- Haziran
15 Xanth;?unrqusﬁruma- o Haziran- Eyliil
16 Papaver * Mayis- Haziran

orientale L.
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17 Zea mays L. ok Nisan- Eyliil

18 Hordeum bulbo- % Mayis- Haziran
sum L.
*
19 Cyperus Lrotundus Haziran- Eyliil

Polenlere duyarli olan kisilerde alerjik rinit, alerjik astim ve akut bronsit gibi hastaliklarin
tetiklenmesi s6z konusudur. Polene bagli alerjik hastaliklarin Tani ve tedavisinde aeropalinolo-
jik arastirmalar 6énemlidir. Bunun i¢in, Andican kenti atmosferindeki allerjen bitki taksonlarina
ait polenlerin kalitatif ve kantitatif 6zellikleri ilk kez tarafimizdan ortaya konulabilmesi i¢in
gravimetrik yontem uyarinca Nisan 2023’te bir ¢alisma baslatilmistir. Bu ¢alisma, Andican at-
mosferinde polenleri alerjiye yol acan bitkilerin polen yogunluklari ve disseminasyon (sa¢ilim)
doénemlerinin ortaya konmasi polen duyarliligina bagh alerjik semptomlardan sikayet eden in-
sanlar i¢in daha etkili tedavi planlarinin gelistirilebilmesi ve saghk kuruluslarinin erken tedbir
alarak tedavi siireglerinin hizlandirilmasi agisindan biiytik bir 6nem tasimaktadir.

Baz1 Otsu Bitkilerin Habitatlar1 ve Polenlerine Ait Allerjik Etki Dereceleri.

Urticaceae. Urtica L. polenlerinin diisiik ve yiiksek alerjik etkileri s6z konusudur (D’Amato
et al, 1988; Middleton et al, 1988; Aytug et al, 1995). Urticaceae familyasina ait polenlerin,
astim ve burun akmasi gibi allerjik hastaliklara neden olabilecegi bildirilmistir (Serafini 1974;
Bousquet ve ark. 1984, Cvitanovic ve ark. 1986; Aytug ve Peremeci 1987).

Urtica taksonlarinin Andijan’daki habitati: Golgeli-serin yerlerde, kayaliklarda, selalelerin
cevresinde yetisir (Xamidov ve ark., 1987).

Poaceae. Poa pratensis L., P. trivialis L., Zea mays L., Hordeum bulbosum L., Arundo donax L.,
Avena barbata Pott ex Link., Bromus spp., Dactylis glomerata L., Lolium temulentum L., Phragmi-
tes australis (Cav.), Trin. ex Steudel, Sorghum halepense (L.) Pers., Cynodon dactylon (L.) Pers.,
Phleum pratense Agrostis spp. L. gibi Poaceae liyelerine ait polenlerin yiiksek alerjik reaksiy-
on potansiyellerine sahip olduklari bildirilmektedir (Chapman, 1986; Middleton et al.; 1988;
Garty, 1998; D’Amato and Lobefalo 1989; Puc and Puc 2004; Porsbjerg et al, 2003).

Poaceae taksonlarinin Andijan’daki habitati: Collerde, tepelerde, dag yamaclarinda, hen-
deklerde, nehir kenarlarinda, tarlalarda, bahgelerde, agac¢ ve ¢aliliklarda, tahil {irtinlerinde ye-
tisir (Xamidov ve ark.,1987).

Plantaginaceae. Plantago L. (Plantago lanceolate L., P. major L.) polenlerinin orta derecede
alerjik reaksiyonlarla polinisis hastaliginin nedeni oldugu rapor edilmistir (Nardi et al.; 1986).
Diger taraftan yiiksek alerjik alerjik reaksiyonlara da yol a¢tig1 bildirilmistir (Chapman 1986;
Middleton et al,, 1988). Plantago polenleri, atmosferde diisiik miktarlarda olsa bile “pollinosis”e
yol acabilmektedir Rodriguez-Rajo et al. (2004).

Plantago taksonlarinin Andijan’daki habitati: Hendek ve yol kenarlarinda, nehir ve pinar
kenarlarinda, bahgelerde ve ¢esitli mahsullerin arasinda yetisir (Xamidov ve ark.,1987).
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Amaranthaceae. Chenopodium ficifolium SM, C. album L., Amaranthus blitum L., A. retroflexus
L, Amaranthus tricolor L. gibi bazi taksonlarin alerjik testlerde positif reaksiyon verdikleri bildir-
ilmistir. Bu baglamda, polenlerinin orta ve ytliksek derecede alerjik etkileri s6z konusudur (Levetin
and Buck, 1980; Kosman et al, 1997; Chapman 1986; Middleton et al, 1988; Aytug et al, 1995).
Diger taraftan, Amaranthaceae polelerinin deri testlerinden elde edilen sonuglara gore diisiik, orta
ve yuksek alerjik reaksiyonlara neden olabilecekleri rapor edilmistir (Gioulekas et al, 2004).

Amaranthus L. ve Chenopodium L. taksonlarinin Andijan’daki habitati: Sehir sokaklarinda,
hendek ve yol kenarlarinda, bahge ve tarlalarda, bos arazilerde ot olarak yetisir (Xamidov ve
ark., 1987).

Polygonaceae. Rumex confertus Willd,, R. acetosella L., R. angustifolius Campd. subsp. an-
gustifolius Campd., R. conglomeratum Murray, R. crispus L., R.gracilescens Rech. Fil., R. nepalensis
Sprengel, R. olympicus Boiss., R. pulcher L., R. scutatus L., and R. tuberosus L. subsp. horizontalis
(Koch) Rech. ve diger Rumex taksonlarina ait polenlerin orta derecede allerjik etkilerinin old-
ugu bilinmektedir (Chapman and Williams, 1984). Diger taraftan, Rumex L. polenlerinin old-
ukea alerjik reaksiyonlara yol ac¢tiklar1 da rapor edilmistir (Levetin and Buck, 1980; Chapman
and Williams, 1984).

Rumex L. taksonlarinin Andijan’daki habitati: nehirler ve dereler boyunca, yol kenarlarinda,
bahgelerde ve tarlalarda yetisir (Xamidov ve ark., 1987).

Asteraceae. Artemisia L. (Artemisia annua L.) taksonlarina ait polenlerin kuvvetli alerjik
reaksiyonlara yol actiklari rapor edilmistir (Grant Smith, 1990).

Artemisia taksonlarinin Andijan’daki habitati: tepelik ve daglik alanlarda, koruluklarda,
hendek ve yol kenarlarinda, ekili tarlalarda yetisir (Xamidov ve ark., 1987).

Ambrosia cinsi diinyada toplam 5 tiire ait 40 takson ile temsil edilmektedir. Bunlar ara-
sinda A. maritima L., A. artemisiifolia L., A. trifida L., A. tenuifolia Spreng. ve A. psilostachya DC.
Avrupa’da goriilmektedir. Bu cinsin Avrupa’da yayilis gosteren en énemli taksonlar1 arasin-
da Ambrosia artemisiifolia (Common Ragweed, Ragweed) bulunmaktadir. Avrupa’daki bir¢cok
bolgede yapilan atmosferik polen ¢alismalarinda, istilaci tiir olan Ambrosia polenlerine oldukca
rastlanmaktadir. Ambrosia polenlerinin oldukca ytiksek allerjik etkilerinin oldugu rapor edilm-
istir (Sauli et al,, 1992).

Ambrosia L. taksonlarinin Andijan’daki habitati: Ekili tarlalar arasinda ot olarak yetisir (Xa-
midov ve ark.,1987).

Traxacum Wiggers (Taraxacum officinale L.) taksonlarina ait polenlerin alerjik etkilerinin
diistik oldugu bildirilmektedir (Grant Smith, 1990).

Taraxacum taksonlarinin Andijan’daki habitat1: hendekler ve yol kenarlarinda yetisir.

Xanthium strumarium L. polenlerinin orta derecede alerjik reaksiyonlar verdigi bildirilm-
istir (Chapman and Williams (1984). Bununla birlikte, diger bir calismada bu taksona ait polen-
lerin oldukca alerjik reaksiyonlara neden olduklari rapor edilmistir (Levetin and Buck 1980).

Xanthium L. taksonlarinin Andijan’daki habitati: hendeklerde ve yol kenarlarinda, sulanan
ekinlerin arasinda yetisir (Xamidov ve ark., 1987).

Papaveraceae. Papaver taksonlarina ait polenlerin alerjik etkilerinin s6z konusu olmadigi
rapor edilmistir (Grant Smith, 1990).

Papaver taksonlarinin Andijan’daki habitati: daglarda ve tepelerde, bahgelerde ve tarlalar-
da yetisir (Xamidov ve ark., 1987).

Cyperaceae. Cyperaceae (Cyperus rotundus L.) liyeleri ¢cok diisiik alerjik reaksiyonlara ned-
en olmaktadir (Anderson, 1985).

Cyperaceae lUyelerine ait taksonlarin Andijan’daki habitati: ¢éllerde, tepe ve daglik bolgel-
erde, nehir vadilerinde, akarsu kenarlarinda, ekinler arasinda sulak alanlarda yetisir (Xamidov
ve ark., 1987).
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YUMS$AQ BUGDA SORTLARINDA KEYFiYYQTIN MUXTOLIF
TORPAQ-iQLiM SORAITINDON ASILILIGI
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Azarbaycan Respublikasi Kand Tasarriifati Nazirliyi 9kingilik EImi Tadqiqat Institutu,
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It is shown the influence of growing conditions on the grain quality indicators of varieties of
local breeding of winter soft wheat. Varieties were grown under non irrigated and irrigated condi-
tions. Basically, the growing conditions had a strong effect on vitreousness, weight of 1000 grains
and gluten quality, GI (Gluten Index). Basically, the conditions of the year, regardless of the gen-
otype, influenced the indicators of grain quality. Under irrigation conditions, the sedimentation
index depended more on the year of cultivation than the amount of protein. Under non irrigated
conditions, sedimentation changed greatly, while the content of protein and gluten did not change
much, but the GI changed. Thus, under non irrigated conditions, the average values of the sedimen-
tation index are 25.9 ml and 29.5 ml, as well as under irrigation conditions 26.9 ml, 28.7 ml. and un-
der the conditions of Akstafa, sedimentation is 31.2 ml and 36.9 ml higher, apparently this is due to
climatic conditions. And under these conditions, the vitreousness (64.5 to 45.9%) changed greatly.
Thus, we have determined that weather conditions greatly had affected the quality of grain.

Key words: soft wheat, Gluten Index (GI), natural condition, irrigated and non irrigated areas

Azarbaycan Respublikasinda torpag-iglim saraitinin rengarangliyi yeni intensiv tipli sort-
larla yanasi, yarim intensiv ve tam payizliq sortlarin da yaradilmasini taleb edir. Bununla alaga-
dar olaraq seleksiyanin biitliin marhalalarinda sortun dan keyfiyyatinin nazaratda saxlanilmasi
onun saviyyasinin yiiksek galmasini temin olunmalidir. Miiasir yumsaq bugda sortlarinin
aksariyyatinin asas problemi ytiksak ziilal va kleykovinaya malik olmagqla, xtisusilse da kleyko-
vinanin keyfiyyatinin zaif olmasi ile diinya bazarinda idxal va ixracin talabini 6demamasina
gotirib ¢ixarir.

Bugda daninin keyfiyyati murakksb gostarici olmaqla, istehlak¢inin telabatin1 6ziinda
birlasdiran, bioloji, fiziki-kimyavi va texnoloji den xlisusiyyatlarindan ibaratdir. Bugda insan
orqanizmi liglin vacib olan bitki ziilalinin manbayidir ki, oda denin imumi kiitlasinin 12-14%-
ni taskil edir. Danin qidaliliq dayari va texnoloji xiisusiyyati zlilalin migdarindan asilidir, ziilalin
miqdari iss sortun xlisusiyyatindan, becoma saraitindan, asasan da torpaqda toplanan azotlu
maddalarin miqdarindan ve manimsanilmasi saviyyasindan asilidir (Ctpagy6ues, 2010).

Bugda becarilon torpaglarda bitkinin vegetasiya dovriiniin son marhalasinda riitubatin
catismamasi, zlilalin miqdarinin yiiksalmasins, elaca do bugda daninin endosperminin ehtiyat
zulali olan gliadinin artmasina ve bunun hesabina amintursularinin balansinin asag1 diismasina
sabab olur. Bununla barabar ziilalin migdari ve amin tursularinin balansi denin un fraksiyasinin
Olctlistindan da asilidir (babunkuii, 2012 ).

Torpag-iglim soraiti, akingiliyin intensivlesdirilmasi (aqrotexnika, novbali akin, yiiksak
glibra dozalarindan istifada va s.) ve sortun genetik xiisusiyyatlari bugda danin keyfiyyatina
birbasa tasir gdstaran amillordandir ( be6sikun, 2004).

Miixtalif torpaqg-iglim saraitindas yliksak va keyfiyyoatli mahsulun alinmasinda sort aparicidir
va sortun genetik xiisusiyyatlari deninin keyfiyyoat gostaricilorinin formalasmasinda miithiim
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rola malik olsada aqrometeoroloji saraitin da tasiri nazaragarpacaq daracadadir (KonapaTteH-
ko E.I1,, 2004).

Yumsaq bugda sortlarinin bels yiiksak kleykovina va ziilala malik olmasina baxmayaraq zaif
kleykovina keyfiyyatinin formalasdirmasina sabab arasdirmalarin naticesine gora aqroekoloji
miihitdir. Bu 6ziinli an ¢ox quraqliq bélgasinda biruza verir. Bu bélgada bitkilor tam giibra nor-
malar1 il temin olundugundan ve quraq-demyas saraitinda becarildiyindan dands yiiksak ziilal
toplaya bilirlar. Lakin dondolma va yetisma fazalarinin arasi uzun miiddat olmadigindan topla-
nan zllallar keyfiyyatli donda “qablasmadigindan” onun keyfiyyati zaif olur, yoni kleykovinanin
deformasiya amsali asag1 diisiir. Miiasir tasavviirlara gore danin texnoloji xiisusiyyati asasan
zlilalin migdarindan deyil, onun keyfiyyatindon asilidir. Mahz ziilalin keyfiyyatinin zaif olmasi
yumsaq bugdanin ¢orak keyfiyyatinin asagi olmasina sabab olur (I'acanosa, 2015).

Elmi biliklarin saviyyasinin artmasi, genetik proseslarin mexanizminin molekulyar savi-
yyada ham ayri-ayri fordlerds, ham de populyasiya daxilinds ziilallarin ve digar alamatlarin
fundamental uygun molekulyar genetik markerlarin tatbiqi seleksiyanin va toxumg¢ulugun bir
cox masalalarinin hall olmasina asas verir (Anp-l0ced B.A.Y., 2009).

Bu giin biologiyanin asas problemlarindan biri organizmlarda genotip ilo miihit arasinda
alagonin dyrenilmasidir. Son onilliklords seleksiyanin inkisafinin asasini tagkil eden genetik
moalumatin qorunub saxlanmasi kand tasarriifatinin davamli inkisafini ve arzaq tehliikasizliyini
toamin etdiyindan biitlin diinyada elmin bu sahasina, xtlisusi fikir verilir.

Bunlar1 nazara alaraq miixtalif bolgalarda becarilan eyni genotiplarin va onlarin keyfiyyat
goctaricilarinin neca dayismasini miisahide etmisik. Todgiqat obyekti AR Kond Tasarriifat1 Na-
zirliyinin 9kingilik Elmi Toedgigat Insititunun yumsaq bugda sortlaridir. Homin sortlar miixtalif
regionlarda becarilon onlarin keyfiyyat gostoricilari tadqiq edilmisdir.

Tadqiqatin materiali yerli bugda sortlar1 olmusdur. Bu sortlar ham demya seraitinds, ham
da suvarma saraitinda oyranilmisdir. Seki demya, Agstafa demya, Tarter ise suvarma saraitina
aiddir. Tedgigat isi 9kincilik Institunun Danin keyfiyyoti laboratoriyasinda aparilmigdir. Biitiin
analizlor metodikaya asaslanaraq aparilmisdir (6). $akil 1-den gorindiyu kimi Tarter bol-
gasinda suvarma saraitinda illordan asili olaraq 1000 danin kiitlasi, kleykovina, KD (Kleykovi-
na Deformasiya omsali) dayisir. Sedimentasiya va ziillal ise az doyismisdir. On ¢ox deyison KD
olmusdur. Bu gostarici il amilindan ¢ox asilidir. 2021-ci ilde bu gosterici daha zaif olmusdur.
Kleykovina 29.9% va 2022-ilda 26.5% olmusdur. Kleykovinanin deformasiya amsal1 105, ikinci
ilda isa bu gostarici 82,3 enmisdir. Bu fakt bu géstaricininin illordan asili oldugunu gostarir.

Tartar rayonu

m2021 m2022

Sakil 1.Tartar bolgasinds keyfiyyat gostaricilari

Saki bolgasi domys zonasina aid oldugu uciin bu bolgada gostarcilorin nece dayismasi
maraqlidir. Har iki ilda kleykovinanin keyfiyyati demak olar ki, eyni galmisdir. Forq 1000 danin
kiitlasinda va ziilalin migdarinda miisahids edilir. Sedimentasiya géstaricisi demak olar ki, day-
ismamisdir. Demak olar ki, il amili burada 6ziinii biruze vermamisdir (Sakil 2).
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Sakil 2. Saki bolgasinda keyfiyyat gostaricilari

Agstafa bélgasindes isa an béyiik forq siisevarilikde 6ziinii gostermisdir. il amilinden
asili olaraq stuisavarilik 64%-ls 44,5 % arasinda dayismisdir. Kleykovina va ziilal demak olar
dayismamisdir. Sedimentasiya gostaricisi bu bolgada Tarter regionuna nisbatan asagi olmusdur
(Sakil 3).
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Sakil 3. Agstafa bolgasinda keyfiyyat gostaricilari

Beloalikla aparilantadqiqatdan demak olar ki, suvarmava demya bolgasinds becarilmasindan
asil1 olaraq sortlar bu va ya digar formada 6z keyfiyyat gostaricilarini dayisir. Sedimentasiya
gostaricisi bu regionda S$akiya nisbaton yuxari olmusdur. Eyni genotips malik sortlar keyfiyyat
gostaricilarina gora farqlanirlar.
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CHUST-POP ADIRLARI O‘SIMLIKLAR QOPLAMINI AREAL TIPLARI
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The article provides information on the distribution of vegetation cover by types of areas. The
flora of the Chust-Pop Upland consists mainly of species belonging to the ancient Mediterranean
and Palearctic areal classes. It was known that species, belonging to the Palearctic areal class,
make up 104/24.0%, and it has been established that these species are found mainly on the plains,
hills, highlands, in low and mid-mountain regions. Relating to the ancient Mediterranean areal
class, make up more than 147/34.0% of the species found in the flora of the region, which are
widely distributed on the plains and hills. Based on the study of the natural limits of distribution of
all species in the study area, it was established that they belong to 37 areal types, and these areal
types are assigned to 7 areal classes.

Key words: Flora, family, genus, species, area, type, class.

Farg'ona vodiysi xududidagi mahalliy floralarda olib borilgan floristik tadqiqotlar asosan,
taksonomik, biomorfologik, balandlik mintaqgalari bo‘yicha tagsimlanishi bilan bir qatorda
areal tiplari bo‘yicha tahlili ham amalga oshirilib kelinmoqda. Areal tiplari bo‘yicha tahlillar
floradagi turlarning qaysi mintaqalarga xosligini aniglashga yordam beradi. Tabiatda bir tur
ma’lum bir arealda tarqalgan bo‘lib, 0‘ziga xos bo‘lgan areal tipiga mansub bo‘ladi. O‘zaro yaqin
bo‘lgan areal tiplari ma’lum bir sinfga birlashtiriladi (Ibroximova, 2020).

Olib borilgan floristik tadqiqotimizda turlarning areal tiplar bo‘yicha tagsimlanishi R.V.Ka-
melin tasnifi asosida amalga oshirildi (Kamelin, 1973). Bundan tashqari turlarning areal tipla-
rini aniqlashda so‘nggi floristik ishlardan (Tojibaev, 2010; Karimov, 2016;Turginov, 2017) foy-
dalanildi. Asosiy floristik tadqiqotlardagi tur arealining tog‘ arealdan kengayib borish tartibi
asos qilib olindi. Floradagi areal tiplar o‘zaro yaqin areallarga biriktirilgan holda areal sinflari
bo‘yicha ham ta’lil qilindi. Floradagi barcha turlarning tabiiy tarqalish chegarasini o‘rganish
asosida 37 areal tiplariga mansub ekanligi ma’'lum bo‘ldi, bu areal tiplari 7 ta areal sinflarga
biriktirildi (1-jadval).

Jadval (1): Hudud florasiga mansub turlarning areal tiplari

Ne Areal sinfi undagi areal tiplari Turlar soni sg:il;;nrgs::l;:;_
1 Chorkesar 3 1,1
2 Quyichotqgol 2 0,2
3 G‘arbiytiyonshon 3 0,3
4 Janubig‘arbiytiyonshon 1 0,1
I Tiyonshon areal sinfi 9 1,0
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5 G'arbiytiyonshon-g‘arbiypomiroloy 6 1,0
6 G‘arbiytiyonshon-pomiroloy 8 2,0
7 Pomiroloy 5 0,9
8 Tog'lio‘rtaosiyo 29 7,0
9 Jung‘or-tiyonshon 1 0,1
II Tog‘lio‘rtaosiyo areal sinfi 49 11,0
10 O‘rtaosiyo 25 6,0
11 Kopetdog'-tog‘lio‘rtaosiyo 4 1,0
12 Tarbag‘atoy-tog‘lio‘rtaosiyo 10 2,0
14 Turon 22 5,0
15 SHargiyturon 4 1,0
I1I O‘rtaosiyo areal sinfi 65 15,0
16 Himoloyoldi 4 1,0
17 Eron-tog'lio‘rtaosiyo 3 1,0
18 Eron-o‘rtaosiyo 49 11,0
19 Eron-himolayoldi 4 1,0
20 Qadimiyo‘rtaerdengizi 56 13.0
21 SHargiy-qadimiyo‘rtaerdengizi 31 7,0
14" Qadimiyo‘rtaerdengizi areal sinfi 147 34,0
22 Oltoy-o‘rtaosiyo 5 1,0
23 Sibir-o‘rtaosiyo 6 1,0
24 Janubiypaleorktika 9 3,0
25 Evro-qadimiyo‘rtaerdengizi 12 4,0
26 Evro-sharqiyqadimiyo‘rtaerdengizi 4 1,0
27 Evro-sibir-qadimiyo‘rtaerdengizi 2 0,2
28 Evro-sibir-o‘rtaosiyo 11 3,0
29 Pontik-sharqgiygadimiyo‘rtaer 8 1,0
30 Pontik-sharqiyqadimiyo‘rtaerdengizi 4 1,0
31 Pontik-gadimiyo‘rtaerdengizi 2 0,2
32 Pontik-janubiysibir-qadimiy o‘rtaerdengizi 9 2,0
33 Palearktik 25 6,0
34 Umerenniyrolearktika 3 0,6
\" Palearktik areal sinfi 104 24,0
35 Subtropiko-tropik 4 1,0
36 Golarktik 33 8,0
VI Goloarktik areal sinfi 37 9,0
37 Plyuriregional 24 6,0
VII Plyuriregional areal sinfi 24 6,0
Jami: 435 100 %

Chorkesar areal tipi. Birinchi marta akademik K.SH.Tojibaev (Tojibaev va boshq., 2016)
tomonidan ajratilgan, mazkur mintagaga Qurama tizmasining Qamchiq dovonigacha bo‘lgan
Farg‘ona vodiysi qismi, sharqdan G‘ovasoy quyi qismigacha bo‘lgan mintaqalarni oz ichiga
(Chap adirliklari, Chodaksoy havzasi) oladi. Ushbu hudud o‘ziga xos bo‘lgan endem turlarga
boyligi bilan ajralib turadi. Floradagi 3 tur ushbu areal tipiga mansub bo'lib, bularning asosini
Allium L. va Gagea Salisb. turkumlariga mansub turlar tashkil etadi.

2. Quyichotqol areal tipi. Chotqol tizmasining Farg‘ona vodiysi qismidan Farg‘ona
tizmasigacha bo‘lgan mintaqalarni oz ichiga oladi. Floradagi 2 tur mazkur areal tipiga mansub,
bular orasida Gagea Salisb. turkumiga mansub bo‘lgan turlar.

3. G'arbiytiyonshon areal tipi. Markaziy Tyan-SHanning g‘arbiy qismigacha bo‘lgan, Talas,
Ugom, Pskom, Santolash, Chotqol, Farg‘ona, Qurama, Mo‘g‘ultog’, Iliorti va Qirg'iz tizmalarigacha

bo‘lgan mintagalarni gamrab oladi. Mazkur florada ushbu areal tipiga 3 tur mansub.
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4. Janubig‘arbiytiyonshon areal tipi. Tyan-SHanning g‘arbiy gismidagi Chotqol, Qurama,
Ugom va Pskom va Farg‘ona tizmalari o‘ziga qamrab olgan mintagaga mansub turlar kiradi.
Mazkur florada ushbu areal tipiga 1 tur mansub.

5. G'arbiytiyonshon-g‘arbiypomiroloy areal tipi. Mazkur tip Chu-Ili tog', Qoratov,
Qirg'iziston tizmasining g‘arbiy qismidan Qurama va Farg‘ona tizmasigacha bo‘lgan hududlar
Turkiston tog‘ tizmasining g‘arbiy, butun Zarafshon, Hisor hamda Darvaz, Fanlar Akademiyasi,
Mazar, Pyotr Ini 0z ichiga oladi. Floradagi turlardan 6 tur ushbu areal tipiga kiradi. Bularga;
Eremurus turkestanicus Vved., Ranunculus lomatocarpus Fisch. et C.A. Mey., Astragalus
stenanthus Bunge, Cicer flexuosum Lipsky, Salix olgae Regel, Taraxacum juzerczukii Schischk.,
Jurinea winklerii lljin va boshq.

6. G‘arbiytiyonshon-pomiroloy areal tipi. CHu-Ili tog‘i, Qoratog’, Qirg‘iziston tizmasining
garbiy gismidan Qurama va Farg‘ona tizmasigacha hamda Pomir-Oloy barcha tizmalarini
gamrab olgan mintaga. Ushbu areal tipiga floradagi 8 tur mansub. Bularga Diarthron vesiculosum
(Fisch. & C.A. Mey.) C.A. Mey., Dianthus tetraleris Nevski., Salsola montana Litv., Climacortera
olgae (lljin) Botsch., Vinca erecta Regel & Schmalh., Heliotrorium olgae Bunge., Scrorhularia
carusii Tzagolova (=Scrorhularia griffithii Benth.) singari turlar kiradi.

7. Pomiroloy areal tipi. Pomir-Oloyning Zarafshon, Hisor, Qorategin, Petr II, Darvoz, Fanlar
Akademiyasi tizmalari va arbiy Pomirning Badaxshon qismini oz ichiga oladigan areal tipi.
Floradatarqalgan 8 tur ushbu areal tipiga mansub. Bularga; Cymatocarpus heterophyllus (Popov)
N.Busch (=Cymatocarpus popovii Botsch. et Vved.), Lagochilus inebrians Bunge, Hypogomphia
turkestanica Bunge, Taraxacum tadshikorum Ovcz.

8. Tog'lio‘rtaosiyo areal tipi. Tog'li O‘rta Osiyo provintsiyasi bilan chegaralangan bo‘lib,
Tyan-SHanning barbiy qismi hamda Pomir-Oloyni (SHarqiy Pomirdan tashqari) gamrab oladi.
Bu areal tipga asosan Tog'li O‘rta Osiyo provintsiyasi bilan chegaralangan turlar kiradi. xudud
florasida bu areal tipiga mansub 29 tur o‘sadi. Bularning asosiy qismini Cousinia Cass, Astragalus
L., Scutellaria L., Taraxacum Da’lst. singari O‘rta Osiyoning togli mintaqasi uchun endem bo‘lgan
turkumlarning turlari tashkil etadi.

9.Jung‘or-tiyonshon areal tipi. Jung‘or tizmasidan Gulja, Sintszyan-gacha hamda Tarbag‘otoy
bo‘lgan mintaqgalarni qamrab olgan areal tipi. Floradagi Cousinia platylepis Fisch., C.A. Mey. &
Avé-Lall., mazkur areal tipiga mansub tur hisoblanadi.

10. O‘rtaosiyo arael tipi. O‘rta Osiyodagi tog’ tizmalari, Tarbag‘otoydan Kopetdog'gacha
bo‘lgan gismini gamrab, qisman G‘arbiy Mo‘g'iliston, Xitoy, Afg‘oniston va SHimoliy Erongacha
bo‘lgan mintaqalarni o'z ichiga olgan areal tipi. Mazkur areal tipga mansub 25 turning aksariyat
qismi tog’ oldi va tekislik mintaqasi bilan bog‘liq bo‘lgan turlar hisoblanadi. Bularga Asraragus
ferganensis Vved., Scirpus triquetriformis (V. Krecz.) T.V. Egorova, Agrostis transcaspica Litv.,
Ranunculus regelianus Ovcz., Rhamnus coriacea (Regel) Kom., Alcea litwinowii (Iljin) Iljin,
Leridium ferganense Korsh. (L. seravschanicum Ovcz. et Junussov, L. lacerum auct. non. Ledeb.),
Psylliostachys suworowii (Regel) Roshkova, Kirilowia eriantha Bunge, Londesia eriantha Fisch.
& C.A. Mey. va boshqa turlar kiradi.

11. Kopetdog'-tog‘lio‘rtaosiyo areal tipi. Tog‘li O‘rta Osiyo va Turkmaniston tog‘li chegarasi
bo‘lib, shimoliy Afg‘oniston va sharqiy Eron hamda bazan Balxash bo‘yigacha chigadi. Bu areal
tipiga floradagi 4 tur kiradi. Bularga Ranunculus olgae Regel., Origanum tyttanthum Gontsch.,
Lachnorhyllum gossyrinum Bunge., Valerianella szovitsiana Fisch. Et Mey. kabi turlar kiradi.

12. Tarbag‘atoy-tog‘lio‘rtaosiyo areal tipi. Tog'lio‘rtaosiyo, Jung‘or Olatog‘i, Tarbag‘atoy,
Qulja va Sin’tszyan chegarasigacha bo‘lgan xududlarni gamrab oladi. Ushbu areal tipga florada-
gi 10 tur kiradi. Bularga Salix linearifolia E. Wolf, Haplophyllum acutifolium G.Don., Malva bu-
charica lljin, Atraphaxis virgata Krasn. singari turlar kiradi.

13. Turon areal tipi. O‘rta Osiyo tekisliklari va ularni o‘rab turgan tog' tizmalari, Qulja, Qa-
shqar, SHimoliy Afg‘oniston va Erongacha bo‘lgan xududlar kiradi. Ushbu florada mazkur areal
tipga 22 tur mansub bo‘lib, ular Medicago sativa L, Alhagi canescens (Regel) Shar. ex Keller &
Shar., Eurhorbia rarulum Kar. et Kir., Strigosella trichocarra (Boiss. & Buhse) Botsch., Polyg-
onum argyrocoleum Steud. ex G. Kunze, Spinacia turkestanica lljin, Atriplex moneta Bunge ex
Boiss., Kalidium caspicum (L.) Ung.-Sternb., Suaeda paradoxa (Bunge) Bunge, Horaninovia ulici-
na Fisch. & C.A. Mey. va boshqa turlardir.
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14. SHargiyturon areal tipi. O‘rta Osiyo tekisliklarining sharqiy qismi va ularni o‘rab turgan
tog’ tizmalari kiradi. Mazkur areal tipiga floradagi 4 tur mansub. Bularga Alhagi kirghisorum
Schrenk in Fisch., Trigonella geminiflora Bunge, Rosa persica Michx. ex Juss., Cousinia krauseana
Regel & Schmalh., C. mollis Schrenk. kiradi.

15. Himoloyoldi areal tipi. G‘arbiy Ximoloy, O‘rta Osiyo, Afg‘oniston hamda Tibetning bir
qismi, Xitoyning g‘arbiy qismidan Mo‘g‘uliston va Oltoy xududlarini gamrab oladi. Bu areal ti-
piga floradagi 4 tur kirishi ma’lum bo‘ldi. Bularga Hyrecoum rarviflorum Kar. & Kir., Aelurorus
rerens Rarl.,, Rorulus afganica (Aitch. & Hemsl.) Schneid. turlari mansub.

16. Eron-tog‘lio‘rtaosiyo areal tipi. Eron, Pokiston, Afg‘oniston xududlari va Tog'li O‘rta
Osiyo provintsiyasi kiradi. Mazkur areal tipiga mansub turlar Eron va Tog'li O‘rta Osiyo provin-
tsiyasi o‘zaro bog'lab turadigan turlar hisoblanadi. Ushbu areal tipiga floradagi 3 tur kiritilgan.
Bular Crurina oligantha Tscherneva., Vulria rersica (Boiss. & Buhse) V. Krecz. & Bobrov., Amber-
boa bucharica lljin. dir.

17. Eron-o‘rtaosiyo areal tipi. Eronning janubiy-sharqiy qismi, Kavkazorti hamda Oltoy va
Sin’tszyangacha bo‘lgan xududlar kiradi. Arealning bu tipiga florada tarqalgan turlardan 49 tasi
kiradi. Bularga Scirpus litoralis Schrad., Roemeria refracta DC., Aeluropus littoralis (Gouan) Parl.,
Zygorhyllum miniatum Cham., Astragalus camrylotrichus Bunge., Erysimum sisymbrioides C.A.
Mey. singari turlar kiradi.

18. Eron-himoloyoldi areal tipi. SHarqiy Anatoliyadan (Turkiya) boshlanib, Eron, Kavka-
zorti, Tog'li O‘rta Osiyo, G‘arbiy Himoloygacha bo‘lgan hududlarni gamrab oladi. Mazkur areal
tipiga floradagi 4 tur kiradi. Bularga Astragalus tribuloides Del., Peganum harmala L., Veronica
arguteserrata Regel & Schmalh. singari turlar mansub.

19. Qadimiyo‘rtaerdengizi arael tipi. Xitoyning g‘arbiy qismi va G‘arbiy Mo‘g‘iliston hamda
gisman Markaziy Yevropagacha bo‘lgan xududlarni gamrab oladi. Mazkur florada bu tipga 56
tur mansub. Bularga Cheilanthes rersica (Bory) Mett. ex Kuhn., Cyrerus longus L., Carex steno-
phylla subsp. stenophylloides (V. Krecz.) T.V. Egorova, Imrerata cylindrica (L.) Raeusch., Avena
meridionalis (Malzew) Roshev., Bromus danthoniae Trin., Hordeum lerorinum Link (=Hordeum
murinum subsr. lerorinum (Link) Arcang.)., Frankenia hirsuta L. shu kabi turlar kiritildi.

20. SHarqgiygadimiyo‘rtaerdengizi areal tipi. Falastin, Kichik Osiyodan barbiy Himoloy va
Oltoygacha, Suriya, Eron, Kavkazorti, qisman Tibet hamda Sin’tszyangacha bo‘lgan xududlar-
ni qamrab oladi. Floradagi 31 tur ushbu tipga mansub bo‘lib, ularga Leridium chalerense L.(=-
Cardaria rerens (Schrenk) Jarm)., Holosteum glutinosum (M.Bieb.) Fisch. Et C.A.Mey., Suaeda mi-
crorhylla Rall., Crucianella chlorostachys Fisch. et C.A. Mey. Rhlomoides isochila (Razij & Vved.)
Salmaki. singari turlarni ko‘rsatish mumkin.

21. Oltoy-o‘rtaosiyo areal tipi. Tiyonshon, Pomir-Oloy, Jung‘or Olatog'i, Tarbag‘otoy, Mo‘g'il-
istonning g'arbiy qismi, Xitoy, Afg‘oniston, Eronning shimoliy gismi, Oltoy, Sinvuziyan, Qulja va
Qashgargacha bo‘lgan katta xududlarni qamrab oladi. Mazkur tipga florada tarqalgan turlardan
5 turi mansub. Bularga Halimodendron halodendron (Rall.) Voss., Potentilla desertorum Bunge,
Rochelia leiocarpa Ledeb, Senecio subdentatus Ldb. va boshqa kiritilgan.

22. Sibir-o‘rtaosiyo areal tipi. O‘rta Osiyoning tekislik va tobli xududlari, Xitoyning g‘arbiy
gismi, Mongoliya, Sibirning g‘arbiy va sharqiy tomonlari hamda SHimoliy Eron va Kavkaz orti
xududlari kiradi. Bu tipga Isatis gymnocarpa (Fisch. ex DC.) Al-Shehbaz, Moazzeni et Mummen-
hoff (=Tauscheria lasiocapra Fisch. et DC.), Euclidium syriacum (L.) R.Br., Agrostemma githago
L., Lactuca altaica Fisch. & C.A. Mey., Cirsium alatum (S.G.Gmel.) Bobrov., Euratorium cannabi-
num L kabi 6 tur kiradi.

23. Janubiypalearktika tipi. Golarktik floristik olamining janubiy viloyatlarini o'z ichiga ola-
di. Mazkur areal tipiga floradagi 9 tur mansub. Bularga Juncus articulatus L., Setaria verticillata
(L.) R.Beauv., Eragrostis suaveolens Becker ex Claus., Linum humile Mill., Kochia scoraria (L.)
Schrad., Orobanche amoena C.A. Mey., Nereta rannonica L. singari turlar mansub.

24. Yevro-qadmiyo‘rtaerdengizi areal tipi. Qadimiy O‘rtaer, Sibirning janubiy qismi, Yev-
ropadan Skandivaniyagacha bo‘lgan ‘ududlarni gamrab oladi. Floardagi 12 tur mazkur areal
tipiga mansub. Bularga Melilotus officinalis (L.) Rall., Leptaleum latifolium L., Rotentilla rertans
L., Amaranthus albus L., Anabasis arhylla L., Halogeton glomeratus (M. Bieb.) Ledeb., Asrerugo
rrocumbens L.shu kabi turlar kiradi.
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25. Yevro-sharqgiyqadimiyo‘rtaerdengizi tipi. SHarqiy O‘rtaer, Yevropaning g‘arbiy va
markaziy qismlari kiradi. Tadqiqot olib borilayotgan florada ushbu tipga 4 tur Meniocus linifoli-
us (Steph.) DC. (=Alyssum linifolium Stephan et Willd.), Atraphaxis spinosa L., Cuscuta monogyna
Vahl, Ziziphora tenuior L. kiritilgan.

26.Yevro-sibirgadmiyo‘rtaerdengizi areal tipi. O‘rtaerdengizi, Sibirning janubiy qismi, Yev-
ropa va Skandinaviya davlatlari xududlari kiradi. Florada mazkur tipga 2 tur, ya'ni Althaea offi-
cinalis L., Erophila verna (L.) Besser (=Draba verna L.) kirgan.

27. Yevro-sibiro‘rtaosiyo areal tipi. Butun O‘rta Osiyo hamda Yevropaning g‘arbiy qismi
gmrab oligan areal tipi. Florada 11 tur ushub tipga mansub. Bularga Taeniatherum crinitum
(Schreb.) Nevski., Carraris srinosa L., Strigosella africana (L.) Botsch., Chenopodium rubrum L.,
Myosotis caesritosa Schultz., Acantholeris orientalis Less. va boshqga shu kabi turlar kiritilgan.

28. Pontik-shargiyqadimiyo‘rtaer areal tipi. Boreal oblastidan Qadimiy O‘rtaerning sharqiy
gismigacha (Suriya va Falastindan barbiy Himoloy va Sin’tszyangacha) bo‘lgan katta xududni
o'z ichiga oladi. Bu tipga floradagi 8 tur kiradi. Bularga Fumaria vaillantii Loisel., Ceratocerhala
testiculata (Crantz) Besser., Glycyrrhiza glabra L., Holosteum umbellatum L., Dodartia orientalis
L., Scandix pecten-veneris L. singari turlar kirgan.

29. Pontik-sharqiygadimiyo‘rtaerdengizi areal tipi. Pontik viloyati, Sibirning janubiy qismi
hamda O‘rtaerdengizigacha bo‘lgan xududlarni gamrab oladi. Bu areal tipiga mansub bo‘lgan
turlardan florada 4 tur Geranium pusillum L., Polygonum patulum M. Bieb., Neslia apiculata
Fisch. et C.A.Mey. (=Neslia paniculata subsp. thracica (Velen.) Bornm.), Herniaria glabra L.,
Nanophyton erinaceum (Pall.) Bunge kirgan.

30. Pontik-qadimiyo‘rtaerdengizi areal tipi. Mazkur tipga mansub turlar Qadimiy
O‘rtaerdengizi atroflari hamda Qoradengizning shimoliy qismidagi xududlar, gisman Yevro-
paning Markaziy gismigacha bo‘lgan yerlar kiradi. Flora tarkibidagi 2 tur Stellaria neglecta Wei-
he, Bassia hyssopifolia (Pall.) Kuntze, lar ushbu areal tipiga mansub.

31. Pontik-janubiysibir-qadimiy o‘rtaerdengizi areal tipi. Sibirning janubiy qismidan,
O‘rtaerdengizi va Yevropaning Markaziy qismigacha bo‘lgan xududlarni gamrab olgan tip. Maz-
kur florada 9 tur ushbu tipga mansub bo‘lib, ularga Aegilors cylindrica Host., Nasturtium of-
ficinale W.T. Aiton (=Nasturtium fontanum (Lam.) Aschers.)., Sriraea hyrericifolia L., Asrerula
humifusa (M. Bieb.) Besser., Gentiana olivieri Griseb., Veronica anagalloides Guss., Centaurea
derressa M. Bieb singari turlar kiritilgan.

32. Polearktik areal tipi. Golarktik floristik olamining mo“tadil va subtropik viloyatlari-
ni gamrab oladi. Bu tipga floradagi 25 tur mansub. Bularga Fimbristylis turkestanica (Regel)
B. Fedtsch., Digitaria ischaemum (Schreb.) Muhl., Medicago denticulata Willd., Vicia cracca L.,
Sisymbrium loeselii L., Thlasri arvense L., Lysimachia dubia Aiton. singari turlar kiradi.

33. Subtropiko-tropik areal tipi. Tropik va subtropik mintagalarni gamrab olgan. BBGR
florasida mazkur areal tipiga 4 tur mansub bo‘lib, bularga Saccharum spontaneum, Eragros-
tis cilianensis, Eragrostis minor Host (=Eragrostis poaeoides P.Beauv.), Phalaroides arundinacea
(L.) Rauschert. kiradi.

34. Golarktika areal tipi. Butun SHimoliy yarim sharning qurugqlik qismini gamrab oladi.
Flora tarkibidagi 33 tur mazkur areal tipiga mansub. Bularga Vallisneria sriralis L., Thalictrum
minus L., Erilobium tetragonium L., Brassica camrestris L., Rumex syriacus Meisn., Dysrhania
botrys (L.) Mosyakin et Clemants (=Chenorodium botrys L.)., Rlantago lanceolata L singari tur-
lar Golarktika areal tipi uchun xos.

35. Plyuriregional areal tipi. Bu tip o'z ichiga kamida ikkitadan kam bo‘lmagan floristik ol-
amda tarqalgan turlarni qamrab oladi. Florada bu areal tipiga 24 tur mansub. Bularga Bolbo-
schoenus maritimus (L.) Ralla., Roa annua L., Lythrum intermedium Ledeb., Vaccaria hisranica
(Mill.) Rauschert., Galium ararine L., Convolvulus arvensis L., Verbena officinalis L., Salvia sclerea
L. singari turlar kiradi.

Tadqiqot davomida areal tiplaridan so‘ng areal sinflari bo‘yicha tahlillar amalga oshiril-
di. Bunga ko‘ra, Tog'li O‘rta Osiyoning mahalliy floralarida olib borilgan floristik tadqiqotlarda
(Tojibaev, 2010; Turginov, 2017; Xudayberdiev, 1997) qayd etilganidek, bu florada ham Qa-
dimiyo‘rtaerdengizi areal sinfiga mansub 147/34,0 % turlar ko‘proq ekanligi ma’lum bo‘ldi.
Mazkur areal sinfiga mansub turlar deyarli tekislik, tog oldi va quyi tog’ mintaqalariga mansub
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bo‘lgan turlardir. Keyingi o‘rin Palearktik areal sinfiga kiruvchi turlarga mansub bo'lib, xudud
florasida 104/24,0 %ni tashkil etdi. O‘rtaosiyo areal sinfiga mansub turlarga to‘g'ri keladi va
hudud florasida 65/15,0 % ko‘rsatkichni tashkil etadi. Shu o‘rinda ta’kidlash lozimki, bu tur-
lar asosan tog‘li O‘rta Osiyoning endem turlari hisoblanadi. Turlar sonining ko‘pligi bo‘yicha,
keyingi o‘rinda 49/11,0 % ko‘rsatkich bilan Tog‘lio‘rtaosiyo areal sinfi turadi. Navbatdagi o‘rin-
larda Goloarktik areal sinfiga mansub turlar 37/9,0 %, Plyuriregional areal sinfi turlar 24/6,0
%, Tyanshan areal sinfiga mansub turlar 9/1,0 % turadi (1-rasm).

B Qadimiyo’rtaerdengizi

H Palearktik

m O’rtaosiyo
Tog’'lio’rtaosiyo

B Goloarktik

M Plyuriregional

Rasm (1): Areal sinflaridagi turlarning ulushi (% hisobida)

Xulosa qilib aytganda turlarning areal tiplari bo‘yicha taqsimlanishiga ko‘ra tahlillar shuni
ko‘rsatadiki, hudud florasining asosini Qadimiyo‘rtaerdengizi va Palearktik areal sinflariga
mansub turlar tashkil etadi. Bulardan Qadimiyo‘rtaerdengizi areal sinfiga mansub turlar tekis-
lik va adir mintaqalarida keng tarqalgan bo‘lsa, Palearktik areal sinfiga mansub turlar tekislik,
adir, togoldi, quyi va o‘rta tog’ mintaqalariga xos bo‘lgan turlardir.
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STATE OF STUDY OF THE MOUNTAIN PASTURES OF SOUTHERN
UZBEKISTAN
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G.A. Shamsiyev
Tashkent state pedagogical university named after Nizami, Tashkent, Uzbekistan
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This article involves the current status of rare plants distributed in foothill pastures. Based
on the zonal characteristics typical for the Central Asian region, the sharp formation of mountain
pastures is characterized by a set of abiotic factors, including climatic, edaphic, orographic fac-
tors. The complexity and uniqueness of the mountain vegetation cover in Central Asia is that the
territory of the Tien-Shan and Pamir-Aloy ridges, which are large orographic units, are located in
the middle and subtropical temperature zones and in the rain regions of the eastern Mediterra-
nean and Central Asia. However, in recent years, the convenient location of production facilities
has ensured that the areas of walnut groves, sparse shrubs, juniper groves, and grass-sedge groves
have been reduced from the historically developed ephemeral and ephemeroid groves in these re-
gions. In addition, the expansion of the scale of human activity in the area causes the transforma-
tion of natural pastures, which is associated with an increase in the share of alien and poisonous
species. Most of the rare endemic species of the flora of Kashkadarya region are designated for the
Hisar mountain range (44 species in Kashkadarya botanical-geographic district and 32 species
in Tarqopchigai). 26 species included in the “Red Book” grow on the southern slopes of the Zaraf-
shan ridge. 44% of the rare and endangered species included in the flora of Kashkadarya region
are included in the “Red Book” (39 species) and are protected in the territories of Hisar and Kitab
reserves.

Key words: endemic, flora, pastures, transformation, “Red Book”, reserves

In the world, special attention is paid to the inventory of pasture resources, the assessment
of resource potential and the improvement of the condition of pastures in crisis. In this regard,
among other things, pasture resources of different climatic regions were assessed, an interna-
tional database of nutritious pasture plants was created, a system of sustainable development
of the livestock system in natural-territorial complexes was developed, methods of pasture
restoration through phytomelioration measures were created. It should be noted that due to
the zonal features characteristic of the Central Asian region, the sharp formation of mountain
pastures is characterized by a number of abiotic factors, including climatic, edaphic, orograph-
ic factors. The complexity and uniqueness of the mountain vegetation cover in Central Asia is
that the territory of the Tien-Shan and Pamir-Aloy ridges, which are large orographic units, are
located in the middle and subtropical temperature zones and in the rain regions of the eastern
Mediterranean and Central Asia. However, in recent years, the convenient location of produc-
tion facilities has ensured that the areas of walnut groves, sparse shrubs, juniper groves, and
grass-sedge groves have been reduced from the historically developed ephemeral and ephem-
eroid groves in these regions. In addition, the expansion of the scale of human activity in the
area causes the transformation of natural pastures, which is associated with an increase in the
share of alien and poisonous species. Accordingly, it is of great scientific and practical impor-
tance to assess the modern condition of pastures in mountain and sub-mountain areas, to de-
termine changes in pastures related to human influence, to reveal the ecological situation and
to develop protection measures.

Information on flora, phytocenotic structure, ecology of pastures of mountain and sub-
mountain regions of Southern Uzbekistan V.A. Komarov (1891-1893), B.A. Fedchenko (1913),
M.G. Popov (1925), S.N. Kudryashov (1941, 1950), E.P. Korovin (1934, 1956, 1962), K.Z.
Zakirov (1955), LI. Granitov, A.D. Pyataeva (1956, 1959), I.F. Momotov, A.D. Lee (1965), A.N.
Babushkin (1964), E.M. Demurina (1975), S.M. Mustafaev (1966), 0" Allanazarova (1969),
AZ. Genusov (1972), 0.Kh. Khasanov (1972), N.I. Akzhigitova (1976), R.V. Kamelin (1979), E.
Ashurov (1988), T. Norbobaeva (1990), T.V. Ovchinnikova (1995), F.Kh. Dzhangurazov (1965),
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B.E. Khokhamkulov (1998), F. It is reflected in the research works of Khasanov (2013, 2014)
and others (Khujanazarov, 2021).

Scientists from developed countries of the world, including American scientists H. Donella,
L.Dennis, ]. Randers and V. Williams (1972) studied changes in grassland plant communities and
succession phenomena. English scientists S. William and M. Rogers (1998) analyzed ecological
dynamics in the hill region. M. William and W. American scientists such as Konovalov (2003)
studied the conditions of temperature and humidity in Central Asia and gave scientific analyzes
on the vegetative process of plants. It can be said that with the assessment and restoration of
pastures, Russian scientists A.V. Kurkina (2012), N.V. Gurina, A.l. shchirenko, Yu.S. Rogozina
(2017), G. in western countries. Baldy, ].M. Paruelo (2008), D.M. Martin (2017), L. Johansen, S.
Wen, E. Kallioniemi et al. (2019) engaged.

According to the cadastral list, the flora of the Kashkadarya region, which is counted from
the regions of southern Uzbekistan, contains 2022 species of plants, which belong to 613 genera
and 97 families (as aboriginal and as naturalized adventives (Sennikov, 2019).

Large areas of Kashkadarya consist of arid lands, the vegetation cover of which is
ephemeral-ephemeroid, phlomis-ephemeroid, and artemisia-ephemeroid communities, which
have been degraded due to intensive cattle grazing. In addition, the active development of oil
and gas reserves in the highlands of the Hisar mountain range is also the reason. In addition,
various herbaceous dry steppes and shrubs (from 800-900 m to 1800 m above sea level), which
are dominated by Agropyron trichophorum (Link) K. Richt.,, Hordeum bulbosum L., Artemisia
tenuisecta Nevsky, Amygdalus spinosissima Bunge and A. bucharica Korsh. Participate (Khu-
janazarov and Islomov, 2020).

From the height of 1300-1500 m above sea level, Zarafshan spruce begins to appear in the
vegetation cover, from 1800 m to 2500-2800 m above sea level, dense areas of spruce begin.
Deciduous plant species grow as subordinates to this species (Lonicera, Rosa, Cotoneaster,
Acer and Crataegus species). Water ridges and dry gravel slopes of the subalpine zone (from
2400-2500 m above sea level to 3000 m above sea level) are covered with a group of high
mountain xerophytes (Astragalus lasiosemius, A. leiosemius, Onobrychis echidna, Acantholimon,
Cousinia species), there are also coniferous steppes and juniper fields. In the high mountain
vegetation, overgrazing has increased the abundance of non-carnivorous plants such as Adonis
turkestanica, Ligularia thomsonii and Eremurus kaufmannii Regel. At an altitude of 3000 m
above sea level, the vegetation is covered with low herbaceous alpine meadows (Lagotis korol-
kowii, Carex melanantha, Kobresia persica) and cushion-like cryophilic plants (Khujanazarov
etal, 2020).

The international “Red Book” (Eastwood et al, 2009; IUCN Red List, 2015) includes 10
plant species distributed in the territories of Kashkadarya region. In addition, 8 species are
listed as globally endangered (divided into categories CR, EN, VU), 4 of them are included in
the “Red Book” of Uzbekistan, and 2 species are included in the World Red List in the category
close to extinction. According to the available information, 88 species of plants included in the
“Red Book” of Uzbekistan (2009) can be found in Kashkadarya region. There are 8 species in
category 0O (probably extinct), 31 species in category 1 (endangered), 40 species in category 2
(rare), and 8 species in category 3 (decreasing).

Among them, 39 species are national endemics of Uzbekistan, 1 species is included in the
International Red List, and 1 species is included in Appendix 2 of CITES. Most of the rare en-
demic species of the flora of Kashkadarya region are designated for the Hisar mountain range
(44 species in Kashkadarya botanical-geographic district and 32 species in Tarqopchigai). 26
species included in the “Red Book” grow on the southern slopes of the Zarafshan ridge. 10 rare
species were identified in the plain part of the region. 44% of the rare and endangered species
included in the flora of Kashkadarya region are included in the “Red Book” (39 species) and are
protected in the territories of Hisar and Kitab reserves.

Information about the diversity and ecological distribution of the flora in the area we
analyzed, as well as the types of conservation requirements, is a challenge to preserve biological
diversity. Because biological diversity determines the presence of unique species in this area
that continue their historical gene pool. However, the uniqueness and wealth of the flora in
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the foothills of South Uzbekistan, forage, usefulness, medicinal value, rarity, aesthetics and
economic significance are important for the future generation.
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MODEL ORGANISM LEMNA MINOR FOR BIOMONITORING OF METAL
AND METAL OXIDE NANOPARTICLES TOXICITY IN FRESH WATER

Z.1. Kocer, B. Filizler, S. Haseki, T. Oztekin, M. Ayisigi, Y. Kucukcobanoglu, L. Y. Aktas*
Ege University, Izmir, Turkey
*E-mail: lale.yildiz@ege.edu.tr

Nanoparticles (NPs) have been widely used in many fields over the past few decades. Nanopar-
ticles are at least one dimension between 1 and 100 nm in size and show much different properties
than bulk counterparts due to their physico-chemical properties. Increasing production of NPs
and their deposition, effluent discharge, and dumping leads accumulation in aquatic ecosystems.
Hence, they have to be evaluated for their toxicological impact. The aquatic plant L. minor, is used
to determine the effects of different substances released to the environment and nowadays it has
become prominent to evaluate the toxic impacts of NPs. At the trophic levels in aquatic ecosys-
tems, this plant represents a major primary producers’ group, and the plant is important for diver-
sity and functionality of aquatic ecosystem. As an important model organism in ecotoxicological
studies, the usage of this plant to monitor nanotoxicity was evaluated and particularly exampled
for silver and magnetite nanoparticles.

Key words: Metal nanoparticles, metal oxide nanoparticles, biomonitoring, aquatic systems,
aquatic plants

ANDIJON VILOYATINING TABIIY-GEOGRAFIK HUDUDLARGA BO‘LINISHI

M.Mamajonov, B.M. Dehqonov*
Andijon davlat universiteti, Andijon, O‘zbekiston
*E-mail: bmd162930@gmail.com

In the article, by observation and analysis, the differences in the natural features of the Andi-
jan region are studied, not limited to its small area. Natural phenomena and phenomena observed
in the administrative territory of the Andijan region, factors and reasons for the division into sub-
regions are identified.

Key words: region, climate, vegetation, water resources, irrigated lands, zoning

Andijon viloyatini bir qancha xususiyatlariga ko‘ra 5 ta tabiiy-geografik podrayonlarga
bo‘lish mumkin. Jumladan: 1. Markaziy Andijon shahri-Andijon, Oltinko‘l tumanlari; 2. Shimoliy
[zboskan va Paxtaobod tumanlari; 3. Janubiy Asaka-Marhamat va Bulogboshi tumanlari; 4.
Sharqiy Xo‘jaobod, Jalaquduq va Qo‘rg‘ontepa tumanlari; 5. Shimoli-g‘arbiy Shahrixon, Bo‘ston,
Baligchi, Ulug‘nor tumanlariga bo‘linadi.

Markaziy podrayon hududlari asosan tekisliklardan iborat bo‘lib, Qoradaryo va Andijonsoy
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vodiysini hamda Otchopar adirlarining bir qismini o'z ichiga oladi. Bu hududda iqlimiy xususi-
yatlar atrofga nisbatan yog‘inlarning miqdoriy jihatdan 150-200 mm dan 300 mm gacha tushi-
shi bilan, havoning harorati yoz oylarida yuqoriligi bilan +44° gacha, qishda harorat -26° gacha
pasayishi bilan, shamollar asosan g‘arbiy va janubi-g‘arbiy yo‘nalishda esishi bilan xarakterlan-
ib u agroiqlimiy rayonlashtirish nuqtayi nazaridan shimoli-sharqiy (Andijon) rayonlar guruhi-
ga kiradi. Bu kichik podrayonda vegetatsiya davrida yillik harorat yig‘indisi 3500-4000°C ga-
cha yetishi qishloq xo‘jaligi sohasida juda ham qulay sharoitning shakllanishiga imkon beradi.
Andijon viloyatining bunday agroiglimiy xususiyatga ega bo‘lishida uning Turon provinsiyasi-
dajoylashganligidadir. Markaziy podrayonda gishki harorat mo‘tadil sovuq bo‘lib, -15° dan -20°
gacha ba’zi vaqtlarda sovugning o‘rtacha kuchi -20° dan -26° gacha pasayishi kuzatilgan bo‘lib,
bu asosan yanvar oyiga to‘g‘ri kelgan. (Mamaxxonos, 2018)

Podrayonning dengiz sathidan balandligi 472 metrdan sharqga tomon ko‘tarilib borib 857
metrgacha o‘zgarib boradi, yer yuzasining bunday o‘zgarib borishi hududning boshqa kompo-
nentlarining ham o‘zgarishiga sabab bo‘ladi. Markaziy podrayonning irrigatsiya va melioratsi-
ya holati bevosita Qoradaryo va Andijonsoyning vodiysida joylashganligi hudud landshaftining
madaniylashishiga katta ta’sir ko‘rsatgan bo‘lib, sug‘orma dehqonchilikning yaxshi rivojlanishi-
ga olib kelgan, undan tashqari Usmon Yusupov nomidagi Katta Farg‘ona kanali, Asaka tash-
lamasi va bir nechta muhim ariglarning oqib o‘tishi irrigatsiya to‘rini ancha qalinlashtiradi,
sug'oriladigan yer maydonlarida keng miqyosda sug’orish ishlarini amalga oshirish imkonini
beradi. Yer osti suvlarining katta zaxirasi mavjud bo‘lib, ularning mineralizatsiya darajasi Olt-
inko’l, Kuyganyor, Xortum, Andijon aholi manzilgohlari atroflarida 1 litr suvda 1 grammgacha
bo‘lsa, Otchopar atroflarida 3-10 gramm litrga yetadi. Podrayonda o‘tloqi soz allyuvial, tipik,
bo‘z, och tusli bo‘z, botqoq o‘tloqi allyuvial, bo‘z-o‘tloqi, o‘tlogi-bo‘z tuproqlar tarqalgan bo‘lib,
unda hosildorlik, unumdorlik yuqoriligi bilan xarakterlanadi. Markaziy podrayondagi Andijon
tumani tuprog‘i 32,5 % og'ir qumloqi va loyli, 59,0 % o‘rta qumloqji, 8,2 % yengil qumloqi va 0,3
% qumloq-qumli tuproqlarni tashkil etadi, sho‘rlanganlik darajasi esa 80,8 % sho‘rlanmagan
sof tuproq, 17,8 % kuchsiz sho‘rlangan, 1,3 % o‘rtacha sho‘rlangan, 0,1% esa kuchli sho‘rlangan
hisoblanadi. Bu ko‘rsatkichlar tuproq holatining juda yaxshi ekanligidan dalolatdir.

Markaziy podrayonning o‘simlik olami hududning deyarli barcha qismi o‘zlashtirilib
madaniy landshaftga aylantirilgan va sug‘orma dehqonchilik amalga oshirilayotganligi tufayli,
asosan, vohalarning madaniy o‘simliklari o‘sadji, lekin Otchopar adirlarida gisman bo‘lsa-da efe-
mer va efemeroid, chala cho‘llar o‘simliklari, adir yonbag‘irlarida yantoq, sho‘ra, shuvoq, burgan
bog‘ va tokzorlarning oralarida, yol va ariq yoqalarida shirin miya, achchiq miya, sho‘ra, yan-
toq va boshga o‘simliklar uchraydi. Bu joylarda eng ommabop yovvoyi holda o‘suvchi dorivor
o‘simliklardan achchiq shuvoq, bo‘yovchi ruyan, itsimon na’matak, ikki uyali qgichitqi o‘t o‘sim-
liklari ham o‘sadi. Zoogeografik nuqtayi nazardan qaralganda, asosan, sudralib yuruvchilardan
chipor ilon, kaltakesak, kemiruvchilardan sichqon, kalamush, tulki, qushlardan musicha, may-
na, chumchugq, hakka, qarga, ola qarg‘a kabi hayvon va qushlar yashaydi. Bu podrayonda tekis-
lik, adir, adir oralig'i, soy va daryo terrasalaridan hosil bo‘lgan tabiiy hamda shahar landshaftlar
mavjud, asosan, o‘zlashtirilgan madaniy landshaftlarni ko‘ramiz. Adirlar o‘zlashtirilib terrasa
usulida bog‘dorchilik va uzumchilik rivojlantirilmoqda.

Shimoliy podrayon -Izboskan, Paxtaobod tumanlariviloyatning shimolidajoylashganbo‘lib,
yer yuzasining tuzilishiga ko‘ra boshga podrayonlardan farq qiladi. Izboskan tumanining To‘rt-
kol qishlog‘i atroflarida yer yuzasining balandligi 444 metrni tashkil etsa, Paxtaobod tumanin-
ing Qirg‘iziston Respublikasi Jalolobod viloyatining Qo‘chqor Ota, Burgandi gishloqlari atrofi-
dagi shimoliy chegarasi atroflarida 800 metrni tashkil etadi. Podrayonning qolgan hududlarida
relyef deyarli tekisliklardan iborat. Podrayon Kaynozoy erasining to‘rtlamchi davr yotqiziqglari
bilan qoplangan bo‘lib, seysmiklik darajasi yassi, kuchsiz, to‘lginsimon hamda asosan hozirgi
yoshdagi yosh sokol va akkumulyativ terrasalardan iborat vodiylarni o'z ichiga oladi, podray-
onda yer gimirlash kuchi 3-4 balni tashkil etadi, yer silkinishlari asosan bahor fasliga to‘g'ri
keladi. Iqlimi keskin kontinental, havo harorati yozda +40°C va undan yuqori, gishda eng past
harorat -30° gacha (Tuyachi gishlog‘ida kuzatilgan) pasaygan. Yog‘inlar miqdori janubi-g‘arb-
dan shimoli-sharqqa qarab o‘zgarib, 200-300 mm dan 300-400 mm va undan ko‘p yog‘in tu-
shadi. Yog'inlar bahor-qish oylarida yog‘adi. Shamol yo‘nalishi sharqiy va janubi-sharqiy bo'lib,
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bu podrayon agroiqlimiy nuqtayi nazardan shimoli-sharqiy (Andijon) rayonlar guruhiga kira-
di va yil davomida vegetatsiya davrining gidrometrik tavsifi bo‘yicha 3500-4000°C dan 4400-
4900°C gacha musbat harorat yig‘indisiga tengdir, namlik esa 41% dan 51% gacha o‘zgarib
turadi. (AHAMKOH BUJIOATUHUHT arpoUKJUMUN paloHaamITApuil xapuTtacH, 2015) Izboskan
va Paxtaobod tumanlari joylashgan hududning irrigatsion sistemasi juda yaxshi rivojlangan po-
drayon hisoblanadi. Bu yerdan Maylisoy, Tentaksoy daryolari, Katta Farg‘ona kanali, Paxtaobod
kanali o‘nlab anhor va ariglar oqib o‘tadi. Aholining suvga bo‘lgan ehtiyojini to‘la qondiradi.
Hududda yer osti suvlari konlari mavjud bo‘lib, viloyatning 61-raqamdagi yer osti suvlari koni
joylashgan. Yer osti suvlarining mineralizatsiya darajasi 1 g/litrdan kam bo‘lib, iste’'molga ya-
roqli hisoblanadi. Bu suvdan podrayon aholisi ichimlik suvi sifatida to‘la foydalanadi.

Shimoliy podrayonda och tusli bo‘z, bo‘z-o‘tloqji, o‘tloqi-bo‘z, o‘tloqi soz-allyuvial tuproqlar
tarqalgan bo‘lib, mexanik tarkibiga ko‘ra Izboskan tumanida 57,0% og‘ir qumli va loyli, 28,6
% o‘rta qumli, 13,7 % yengil qumli, 0,7 % qumloq-qumli tuproqlar, Paxtaobod tumanida esa
og'ir qumogq]li va loyli 52,7 % ni, o‘rta qumoqli 38,6 % ni, yengil qumoqli esa 8,7% ni tashkil
etadi. Sug‘oriladigan tuproglarning sifat bahosi juda yaxshi. Tuproqlarning sho‘rlanish dara-
jasiga ko‘ra Izboskanda sho‘rlanmagan tuproq 81,2 %, kuchsiz sho‘rlangan tuproq 16,3 % ni,
o‘rtacha sho‘rlangan 2,2 % ni, kuchli sho‘rlangani esa 0,3 % ni tashkil etadi. Bu tuprogning juda
sof tuproq ekanligini ko‘rsatadi. (Mamajonov va Dehqonov, 2022)

O‘simlik olami deyarli madaniy o‘simliklardan iborat bo‘lib, geobotanik rayonlashtirish
bo‘yicha Farg‘ona podprovinsiyasi Farg‘ona okrugiga kiradi. Asosan tog‘ etagi tekisliklari va
tog‘oldi hisoblanib, sho‘ra-efemer, sho‘ra-shuvoqli, yuzaga chiqib qolgan gipssimon jinslarda
siyrak turli o‘tli sho‘ra hamda vohalarning madaniy o‘simliklari: sho‘ra, shuvoq, yantoq, achchiq
miya, shirin miya, yalpiz, yaltirbosh va turli o‘tsimon o‘simliklar o‘sadi. Eng ommabop yovvoyi
holda o‘suvchi dorivor o‘simliklardan achchiq shuvoq, mushuko‘t, oddiy dastorbosh, sumbul
marmarak, turkiston arslonquyrug'i, tubulg‘a bargli dastorbosh, supurgisimon shuvoq kabi
o‘simliklar ham uchraydi.

Bu podrayonning hayvonot olamida asosan sudralib yuruvchilardan: chipor ilon, kaltake-
sak, toshbaqa; kemiruvchilardan: kalamush, dala sichqoni, yumronqoziq; qushlardan: musicha,
qaldirg‘och, chumchuq, mayna, yovvoyi kabutar, ukki, turkiston oq laylak, sut emizuvchilardan:
tulki, quyon va boshqalar yashaydi.

Landshafti sug‘oriladigan yerlar va meliteb (uy-joy, yo‘l, ijtimoiy obyektlar) qurishga
mo‘ljallangan hududlardan iborat bo‘lib, o‘zlashtirilgan madaniy landshaft hisoblanadi. Bu joy-
da, asosan, zamonaviy dehqonchilik va bog‘dorchilik sohalari rivojlangan. Hududning ekologik
holati deyarli yaxshi. Ogar suv havzalarining suvlari tozaligi jihatidan ancha yuqori, suvlardan
iste’'mol uchun va boshqa sohalarda foydalaniladi, tuprog‘i sho‘rlanmagan, yer osti suvlari an-
cha chuqurda, tuprogning sho‘rlanishiga ta’sir etmaydi, tuprogning donadorlik va hosildorlik
xususiyatlari yuqori, mexanik tarkibi yaxshi, bu yerda Izboskan o‘rmon xo‘jaligi hamda Katta
Farg‘ona kanali qirg‘oqlarida daraxtzorlar mavjud bo‘lib, ular qo‘riglanadigan zonalarga kiradi.
Suv havzalarida mavjud baliglar, qushlar - hammasi tabiat komponenti sifatida himoya qilinadi
va ulardan oqilona foydalaniladi. Ekin maydonlari ekologik holatining yaxshiligi tuproqglarin-
ing 98% sho‘rlanmaganligida o‘z aksini topadi. Janubiy podrayonga - Asaka-Marhamat, Bulog-
boshi tumanlari kiradi. Uning yer yuzasining tuzilishi (relyefi) janubi-g‘arbdan janubga va janu-
bi-sharqgqa tomon ko‘tarilib boradi. Asaka tumanining janubi-g‘arbiy qismida yer yuzasining
balandligi dengiz sathiga nisbatan 486 metrga teng bo‘lsa, u Asaka adirliklarida 659 metrni,
Marhamat tumanining Polvontosh, Qoraadir tog‘larida 800 metrni, Qorachatir tog‘larining shi-
moliy yonbag'irlarida 1200 metrni tashkil etadi. Bulogboshi tumanidagi Shirmonbuloq tog‘lari
balandligi 1400-1500 metrni tashkil etadi.

Marhamat - Bulogboshi hududlari 8 ballik, Asaka esa 9 ballik seysmik zonaga kiradi, mag-
nit maydoni anomaliyalarining jadalligi esa salbiy hisoblanadi. Podrayon iglimi viloyat iglimi
tarkibida yozda o‘rtacha havo harorati +28°C ni tashkil qilsa, gishda -1°C ga teng, eng yuqori
harorat +44°C va undan yuqori bo‘lsa, eng past harorat -26°C pasayganligi kuzatilgan. Yog‘inlar
asosan bahor va qish fasllariga to‘g'ri kelib, Asakada 150-200 mm, Marhamat va Bulogboshin-
ing shimolida 200-300 mm bo‘lsa, janubiy gismida 300 mm dan ko‘p yog‘in tushadi. Shamollar,
asosan, g‘arbiy shamollar bo‘lib, tog‘oldi hududlarida tog‘-vodiy shamoli ko‘p esadi. Agroiqlim-
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iy nuqtayi nazardan janubi-sharqiy rayonlar guruhiga kiradi. 0‘zbekiston Respublikasi bo‘yicha
vegetatsiya davrining gidrometrik tavsifi bo‘yicha musbat haroratlarning yig‘indisi 4000°-
4400° dan 4400°-4900° gacha yetadi, namgarchilik qurg‘oqchil, 0,30-0,50% ni tashkil etadi. Ir-
rigatsiya to‘ri uncha galin emas, podrayonning shimolidan Shahrixonsoy, janub va janubi-shar-
gidan F.Shamsuddinov nomidagi janubiy Farg‘ona kanali oqib o‘tadi, Shahrixonsoy o‘zanida
Asaka adir suv ombori qurilgan bo‘lib, mahalliy ahamiyatga ega. Undan tashqari o‘nlab anhor
va mahalliy ariqlari mavjud. Bu suv inshootlari aholining suvga bo‘lgan ehtiyojini qondirishga,
qishloq xofjalik yerlarini sug‘orishga va ko‘plab sanoat ishlab chiqarish korxonalarini suv bilan
ta’'minlashga xizmat qiladi. Hududning meliorativ holatini yaxshilash uchun ko‘plab yopiq va
ochiq drenajlar qilingan bo‘lib, zax suvlarni doimiy ravishda chigarib turadi. Yer osti suvlarin-
ing mineralizatsiya darajasi Marhamat va Asaka tumanlarida 1 litr suvda 3-10 grammni tashkil
etsa, Bulogboshida 1 grammga yetadi.

Geobotanik rayonlashtirish nuqtayi nazaridan Farg'ona podprovinsiyasi, Farg‘ona okru-
gi o‘simliklari o‘sadi, jumladan, vohalarning madaniy o‘simliklari, efemer-efemeroid cha-
la-cho’l o‘simliklari, tog‘oldi va past tog‘larning o‘tlari hamda shuvoqli chala cho‘l o‘simliklarini
uchratish mumkin. Asaka tumani Asaka adirlarida, Marhamat tumanining Rovot qishlog‘i atro-
fidagi adirliklarda efemer va efemeroid chala cho‘llar o‘simliklari o‘sadi, Marhamatning janu-
bida Qora-Chotir tog‘larining shimolidagi Uluu - tolarning Marhamat tumani gismida tog‘oldi
va past tog‘larning bo‘liq o‘tlari va shuvoqli chala cho‘l o‘simliklari o‘ssa, Bulogboshi tog'lari-
da o‘rmon xo‘jaligida keng bargli daraxtlar va butalar o‘sadi, podrayonning qolgan gismlarida
voha madaniy o‘simliklari tarqalgan. O‘simliklar orasida eng ommabopi yovvoyi holda o‘sadi-
gan dorivor o‘simliklardan dag‘al qizilpoycha, supurgisimon shuvoq, tubulg‘a bargli dastor-
bosh, oddiy tuyatovon kabi o‘simliklar uchraydi. Hayvonot dunyosi ham boshqa podrayonlar-
dan oz bo‘lsa-da farq qiladi. Bulogboshi, Shirmonbuloq zonasida echkemar, chipor ilon, tosh-
baqa, tipratikan, keskaltiriklar; chiyabo‘ri, tulki, yovvoyi quyon; parrandalardan chumchugq,
musicha, mayna, burgut, ukki; suv havzalarida marinka balig'i kabilar yashaydi. Bu hududda,
asosan, madaniy landshaft bo‘lib, allyuvial-prolyuvial yotqiziglardan hosil bo‘lgan tekisliklar,
terrasa shakliga keltirilgan adirliklar tog‘oldi va past tog'lardan iborat. Tabiatni muhofaza qil-
ish bo‘yicha maxsus dasturlar ishlab chiqilgan bo‘lib, shu dastur asosida noyob o‘simlik olami
va hayvonot dunyosi muhofazaga olingan. Undan tashqari tog‘oldi va tog' landshaftini saqlab
golish masalasiga katta e’tibor berilmoqda. Ekologiyasi viloyatning boshga hududlariga nis-
batan ancha yaxshi. Atmosfera havosi toza, tuprogning 80,8%i sho‘rlanmagan, suvning sifati
to‘la ichimlikka yaraydi.

Sharqiy podrayon Xo‘jaobod, Jalaquduq va Qo‘rg‘ontepa tumanlarini oz tarkibida bir-
lashtirib, viloyatning janubi-sharqiy qismini egallaydi. Maydoni 1,13 ming km?ga teng, ya'ni
viloyat umumiy maydonining 1/4 qismini egallab, hududning shimoli-sharqiy va janubi-shar-
giy tomonlari Qirg‘iziston Respublikasining O‘sh viloyati bilan, janubi-g‘arbiy va g‘arbida Bulo-
gboshi va Andijon tumanlari bilan, shimoli-g‘arbda Paxtaobod tumani bilan chegaradosh. Yer
yuzasining tuzilishi g'arbdan va janubi-g‘arbdan sharqga tomon ko‘tarilib boradi. Hududning
asosiy gismi tekisliklardan iborat bo‘lib, dengiz sathiga nisbatan 500-600 metrdan boshlan-
ib, Xo‘jaobod tumanining Manak, Karnaychi, Imomota qgishloglari hududi 800-1200 metrga-
cha ko'tarilib borib Qirtoshtov tog‘ining baland nuqtasi 1545 metrni tashkil etadi. Jalaquduq
tumanining Janubiy Olamushuk, Yorqishloq atroflari 919 metrdan 1100 metrgacha baland,
Qo‘rg‘ontepaning Sultonobod gishlog‘ining balandligi 911 metrga teng bo‘lsa, Xonobodda-
gi Qoratogming balandligi 1350 metrga to‘g'ri keladi. Hudud relyefining bunday xususiyati
viloyatning boshqa joylariga nisbatan o‘ziga xosligini ko‘rsatadi. Albatta, relyefning ko‘tarilib
borishi tabiiy sharoitining shakllanishiga, undagi komponentlarning farglanishiga ham bevosi-
ta ta’sir etadi. Sharqiy podrayonning geologik tuzilishi asosan to‘rtlamchi davrda shakllangan
bo‘lsa-da, uning janubi va sharqgida Devon, Silur, Bo‘r davr yotqiziglari ham uchraydi, ularning
davomiyligi 1 mln. yildan 70 mln yilgacha davom etgan. Yer yuzasining strukturali tekislangan
yuzalari erta pleystotsen yoshidagi, yassi yoki kuchsiz to‘lqinsimon, allyuvial-prolyuvial g‘ilof
bilan qoplangan burmali antiklinal va monoklinal baland tog‘oldi, kechki pliotsen to‘rtlamchi
yoshdagi 100-500 metr chuqurlikdagi qo‘yiq parchalanish bilan burmali paloxsa va paloxsa
o‘rtacha baland tog‘ tizmalari davom etgan va yassi yoki kuchsiz to‘lginsimon bo‘lib, uncha

45




murakkab bo‘lmagan relyef shakllari tarqalgan. Hududning shimoli-sharqiy gismlarida magnit
maydoni anomaliyalarining geomagnit maydonining to‘liq vektor kuchlanganligining jadallik
darajasi 50 dan 200 gacha bo‘lib, ijobiy ko‘rsatkichga ega bo‘lsa, uning janubi-sharqgida -50 dan
-100 gacha salbiy ko‘rsatkichga ega. Hudud asosan 8 ballik zona hisoblanib, zilzila bo‘lish eh-
timoli bor zonalarga kiradi. Podrayonning joylashgan geografik o‘rni, yer yuzasining tuzilishi,
havo massalarining yo‘nalishi, takrorlanishi kabi omillar ta’sirida iqlim xususiyatlari viloyat-
ning boshqa joylariga nisbatan farq qiladi. Yozning o‘rtacha harorati +26°C bo‘lsa, qishniki -2°C
ga teng. Haroratning maksimum darajasi +41°C, minumim darajasi esa -28°C ni tashkil etgan.
Bu ko‘rsatkichlar doimiy emas. Qo‘rg‘ontepa meteorologik stansiyasining olib borgan kuzatish-
lari natijasiga ko‘ra kuzatuvlar davri 50-75 yilni tashkil etadi. Yog‘inlar Xo‘jaobod, Oxunbobo-
yev atroflarida 200-300 mm ni tashkil etsa, Manak, Beshtol, Janubiy Olamushuk, Qo‘rg‘ontepa,
Qorasuv, Dardoq va Xonobodda 300 mm dan ko‘p yog‘in tushadi. Yog‘inlar, asosan, bahor va
qish fasllarida yog‘adi, shamollarning yo‘nalishi g‘arbiy bo‘lib, bahor oylarida ko‘p esadi.

Sharqiy podrayon agroiqlimiy xususiyatlariga ko‘ra shimoli-sharqiy (Andijon) rayonlar ham-
da janubi-sharqiy rayonlar guruhiga kiradi. Bu yerda yillik musbat haroratlar yig‘indisi shimo-
li-shargida 3500-4000°C dan 4400-4900°C gacha bolsa, janubi-sharqda 4000-4400°C dan 4400-
4900°C gacha yig‘iladi. Qishki harorat esa shimoli-sharqda -200-500°C mayin sovuqdan 1-200°C
gacha juda mayin holati kuzatiladi. Podrayonning bunday agroiqlimiy xususiyati hududda qishloq
xo'jaligi sohasining deyarli barcha tarmoqlarini yaxshi rivojlantirish imkonini beradi. Ayniqgsa,
paxtachilik, donchilik, pillachilik, bog‘dorchilik, uzumchilik, poliz va sabzavotchilik sohalari juda
yaxshi taraqqiy etgan bo'lib, hosildorligi yuqori.( Mamajonov va Dehqonov, 2022)

Sharqiy podrayonning irrigatsiya va melioratsiya holati bu hududdan oqib o‘tadigan irrigat-
siya tarmogqlari hisoblangan Qoradaryo, Qorag‘unon, Ogbo‘ra daryolari, Andijonsoy, Shahrixon-
soy soylari, Janubiy Farg‘ona, Qatortol, Yangi Ko‘tarma kanallarining oqib o‘tishi, undan tashqa-
ri mahalliy ahamiyatga ega bo‘lgan anhorlar, ariglar irrigatsiya to‘rini tashkil etib, hududning
suvga bo‘lgan ehtiyojini to‘la ta’'minlaydi. Oqib o‘tadigan suv havzalari suvlarini Qo‘rg‘ontepa,
Jalaqudug, Xo‘jaobod tumanlari aholisini, gishloq xo‘jaligini, sanoatini, ijtimoiy sohalarni rivo-
jlantirishga sarflaydi. Podrayonda jami sug‘oriladigan yer maydoni 64,3 ming gektarni tashkil
etadi. Yer osti suvlarining mineralizatsiya darajasi Xonobod, Dardoq, Oyim, Janubiy Olamushuk
atroflarida 1 litrda 3-10 grammgacha bo‘lsa, Qo‘rg‘ontepa, Qorasuv, Oxunboboyev, Beshtol,
Xo‘jaobod, Manak aholi manzilgohlarida 1 grammgachani tashkil etadi. Hududda respublika
yer osti suv konlarining 64 koni joylashgan bo‘lib, yer osti suv zaxiralariga ancha boy.

Tuprog‘i asosan madaniy tuproqlardan iborat bo‘lib, o‘tloqi soz-allyuvial, bo‘z-o‘tloqi, o‘tlo-
qi-bo‘z, tipik bo‘z, to‘q tusli bo‘z, ochilib qolgan tub jinslar va qum-shagalli yotqiziqglar tarqal-
gan. Ularning mexanik tarkibi Jalaquduqda 44,3%, Qo‘rg‘ontepada 43,3%, Xo‘jaobodda 21,1%
tuproq og‘ir qumli va loyli, Jalaquduqda 23,6%, Qo‘rg‘ontepada 47,9%, Xo‘jaobodda 49,5%
tuproq o‘rta qumli, golgan gismlari esa yengil qumli va qumloq-qumli bo‘lib, tuproq struktur-
asining ijobiyligini ko‘rsatadi. (Mamajonov va Dehqonov, 2022)

Sharqiy podrayon ham o'z navbatida deyarli to‘la o‘zlashtirilgan bo‘lib, bu yerni o‘sim-
lik qoplami bir oz bo‘lsa-da markaziy, shimoliy, janubiy, aynigsa, g‘arbiy podrayonlarga nis-
batan farq qiladi. Jalaqudugning Janubiy Olamushuk, Qo‘rg‘ontepaning Xonobod hududlarida
efemer-efemeroid chala cho’l o‘simliklari o‘ssa, territoriyaning qolgan joylarida aksariyat vo-
halarning madaniy o‘simliklari o‘sadi. Eng ommabop yovvoyi holda o‘suvchi dorivor o‘simliklar-
dan oddiy tuyatovon, oddiy dastorbosh, soxta yontog’, sunbul marmarak, tulkisimon arslon-
quyrug'i, dag‘al qgizilpoyga, supurgisimon shuvoq kabi o‘simliklar ham o‘sadi. Ariq bo‘ylarida,
yo‘l chetlarida, bog’ va tokzorlarda ham sho‘ra, machin, miya, yantoq, burgan; girlarda esa lola,
lolagizg‘aldoq, sonsorgul, qoqi o‘t, yalpizlar o‘sadi. Hayvonlaridan Xonobodda to‘ng‘iz (yovvoyi
cho‘chqa), chiya bo'ri, tulki, yovvoyi mushuk; sudralib yuruvchilardan kulrang echkiemar, tosh-
baqa, chipor ilon, kaltakesak; qushlardan turkiston oq laylagi, burgut, lochin, qiyg‘ir, mayna,
musicha, dala chumchug'i, yovvoyi kabutar, qaldirg‘och, ko'k qarg‘a, olaqarg‘a, hakka va boshqa
ko‘pgina qushlar; suv havzalarida sazan, marinka, turkiston laqqa balig‘i yashaydi.

G‘arbiy podrayon Shahrixon, Bo‘ston, Baliqchi va Ulug'nor tumanlarini o‘z tarkibida bir-
lashtirib, viloyat umumiy maydonining 1,25 ming kv km maydonini tashkil etadi, aholisining
457,7 ming nafari shu podrayonda yashaydi.
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Bu podrayonning geografik o‘rni viloyatning g‘arbiy qismiga, tekislik cho‘l zonalariga, to‘g‘ri
keladi. Yer yuzasining tuzilishi g‘arbidan sharqiga qarab ham, shimolidan janubiga qarab ham
uncha katta farq qilmaydi. Ulug'nor tumanining g‘arbiy nuqtasida yer yuzasining balandligi 403
metrga teng bo‘lsa, uning shimolida (Baliqchida) 414 metrni, janubida (Bo‘ston va Shahrixon-
larda) 424 metrni tashkil etadi. Yer yuzasining bunday xususiyati hududning o‘ziga xosligini
ko‘rsatadi, ob-havo va iqlimida ham deyarli farq sezilmaydi.

Geologik tuzilishi Kaynozoy erasining to‘rtlamchi davrida shakllangan bo‘lib, asosan,
daryo yotgiziqlaridan iborat. Yer yuzasining tuzilishi geomorfologik jihatdan akkumulyativ
yuzalardan tashkil topgan orogen zonalardan iborat bo‘lib, Ulug‘nor tumanining Oqoltin atro-
flari shamol ta’sirida qisman gayta o‘zgargan - yassi yoki kuchsiz to‘lginsimon ko‘rinishga ega,
Mingchinor, Bo‘ston, Shahrixon, Mazgilsoy atroflari yassi yoki kuchsiz to‘lginsimon, Mingbu-
loq, Baliqchi, Xo‘jaobod, Davlatobod atroflarida esa hozirgi yoshdagi yosh sokol va akkumuly-
ativ terrasalardan iborat vodiylar yuzaga kelgan. Hududni asosan strukturali tekislangan ak-
kumulyativ prolyuvial va allyuvial-prolyuvial yotqiziglardan iborat jinslar qoplagan. Shimoliy
qismida doimiy va davriy daryo o‘zanlarining qayir va terrasa vodiylari shakllangan, terrasalar
bugungi kunda o‘zlashtirilib, sug‘orib, dehqonchilik giladigan ekin maydonlariga aylantirilgan,
undan tashqari bu terrasalar ustida ko‘plab ijtimoiy obyektlar barpo etilgan bo‘lib, ulardan aho-
li iqtisodiy va ijtimoiy sohalarda foydalanib kelmoqda.

Viloyatning g‘arbiy podrayoni magnit maydoni anomaliyalari asosan ijobiy bo‘lib, magnit
maydoni anomaliyalarining jadallik izolitsiyasi to‘liq vektor kuchlanganlik o‘lchov birligida 50
dan - 200 gacha ifodalangan. Bu hudud ham seysmik nuqtayi nazardan aktiv zona hisoblanib,
Shahrixon, Bo‘ston, Sherqo‘rg‘on, Mingbuloq hududlari 9 ballik, Oqoltin, Chinobod, Mingchi-
nor atroflari 8 ballik zonalarga kiradi, bu zonalarda tuproq zarrasida tebranish tezligi 351-400
sm/sek? dan 451-500 sm/sek? gacha yetadi hamda 8-9 balli makroseysmik oblastga kiradi.
Ulugmor tumanining janubi-g‘arbiy qismi — Mingchinor atroflari - 301-350 sm/sek? tebranish
tezligiga ega bo‘lgan 8 ballik zona hisoblanadi. G‘arbiy podrayon iqlimi boshqa podrayonlar
iglimidan ancha farq qiladi, bu hududda yog‘inlar migdori 150-200 mm dan oshmaydi, Oqoltin,
Mingchinor atroflarida yog‘in 150 mm dan kam, yog‘inlar asosan bahor va qish oylariga to‘g‘ri
keladi, yog‘inlarning kop miqdori bahorda yomg'ir ko‘rinishida tushadi, aprel-may oylarida
jala va sel yog'ilishi kuzatiladi. Ba’zan do‘l yog‘adi, qishda yanvar-fevral oylarida kuchsiz qor
yog‘adi: qor gatlamining qalinligi yupqa va tez erib ketadi. Havo harorati yozda +44° dan kam
bo‘lmaydi, maksimal darajasi +50° gacha ko‘tariladi. Havo harorati hududning barcha gismida
bir xil emas. Baliqchi va Shahrixonga nisbatan Ulug‘nor va Bo‘ston tumanlarida yuqoriroq, qish-
da havo harorati o‘rtacha -0° -5° ni tashkil etsa, ba’zi davrlarda minimal holat -26° gacha pasay-
ishi kuzatiladi. Shamollarning yo‘nalishi g‘arbiy va janubi-g‘arbiy bo‘lib, asosan, bahorda kop
esadi va tez-tez takrorlanib turadi. Ulug'nor va Bo‘ston tumanlarida meteorologik stansiyalar,
Shahrixonda esa agrometeorologik post mavjud bo‘lib, atmosferada bo‘ladigan meteorologik
jarayonlar sutka davomida kuzatib turiladi va yig‘ilgan materiallar Andijon viloyat gidromete-
orologiya boshqarmasiga taqdim etiladi.

G‘arbiy podrayon agroiqlimiy rayonlashtirish nuqtayi nazaridan to‘rtta rayonlar guruhiga
kiradi. Ulug'nor tumanining Mingbuloq va eng g‘arbiy chekka gismlari 1-markaziy (Qo‘qon)
rayonlar guruhiga kiradi. Bu yerda yillik musbat haroratlar yig‘indisi 4400-4900°C ni tashkil
etsa, gishki manfiy haroratlar yig‘indisi -200°C gacha bo‘lib, mayin havo bo‘lishi kuzatiladi.
Janubi-g‘arbiy qismida (Mingchinor atroflarida) bu ko‘rsatkich 2800-3100°C dan 4000-4400°C
gacha bo‘lsa, manfiysi 1-200°C dan 500-1000°C gacha bo‘lib, juda mayin, ba’zan mo‘tadil sovuq
kuzatiladi va bu joylar 3-janubiy (Farg‘ona) rayonlar guruhiga kiradi. G‘arbiy podrayonning shi-
moliy qismi Baliqchi, Chinobod, Xo‘jaobod, Sherqo‘rg‘on atroflari 2-shimoli-g‘arbiy (Andijon)
rayonlar guruhiga kiradi va bu joylarda yozgi musbat haroratlar yig‘indisi 3500-4000°C dan
4400-4900°C gacha bo‘lib, vegetatsiya davri uzoq bo‘ladi, manfiy haroratlar esa -200 -500°C
dan, 1-200°C ga teng bo‘lib, mayin va juda mayin haroratni yuzaga keltiradi, 4-si esa janu-
bi-g‘arbiy rayonlar guruhiga kiradi va musbat haroratlar yig‘indisi 4000°C - 4400°C dan 4400°C
- 4900°C gacha yetadi. Qishda esa sovuq haroratlar yig‘indisi -100°C dan -500°C-1000°C gacha
bo‘lib, mayin va mo‘tadil sovuq holat kuzatiladi. (MamaxxonoB M. 2018). Bunday agroiqlimiy
holat g‘arbiy podrayonda qishloq xo‘jaligining deyarli barcha sohasini rivojlantirish imkonini
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beradi: bahor erta keladi, quyoshli kunlar ko‘p bo‘ladi, ba’zi bir gishloq xo‘jaligi ekinlaridan
(beda) 5-6 marotabagacha hosil olish imkonini beradi.

Yakunda xar bir hudud o‘zining tabiiy -geografik xususiyatiga ko‘ra farqlanishi o‘z isbotini
topadi va hududlarda alohida-alohida tadbirlar olib borilishi zarurligi oydinlashadi.

Shimoliy podrayonning tabiiy, iqtisodiy-ijtimoiy sohalardagi rivojlanganlik darajasi boshqa
podrayonlarning sharoitidan ancha yuqoriligi bilan ajralib turadi. Podrayonda tabiatni muho-
faza qilish ishlari ham yuqori darajada yo‘lga qo‘yilgan bo‘lib, muntazam ravishda mutaxassis-
lar tomonidan tabiat komponentlari holati tahlil qilinib boriladi.

Janubiy podrayonda asosan Bulogboshi tumanining Shirmonbuloq zonasida ekoturizmni
rivojlantirishga barcha imkoniyatlar mavjud. Shu nuqtayi nazardan garaganda, viloyatning bu
hududlarida tabiiy va tarixiy yodgorliklarning mavjudligini hisobga olib, viloyatning Asaka, Bu-
logboshi, Marhamat tumanlarida turistik yo‘nalish ochilsa, magsadga muvofiq bo‘ladi.

Sharqiy podrayonda ekoturizmni, umuman, turizmni rivojlantirish imkoniyatlari kat-
ta. Xo‘jaobodda Manak, Karnaychi, Imomota, Dilkushod qishloqglaridagi, Jalaquduqda Janubiy
Olamushuk, Qilichmozor, Dalvarzin, Oyim, Qo‘rg‘ontepadagi Dardoq, Sultonobod, Xonobod,
Qorasuv, Topolino, Jiyda buloq, Fozilmon ota, shahar va gishloglardagi Qoradaryo, Andijon-
soy, Shahrixonsoy, Qorag‘unon, Janubiy Farg‘ona kanali va boshqa suv havzalari bo‘ylaridagi
rekreatsion resurslari hududda avvalo mahalliy, qolaversa, xalgaro turizmning, ekoturizmning
rivojlanishiga keng imkon beradi. Shu nuqtayi nazardan quyidagi turistik marshrutni joriy qilsa
bo‘ladi. Andijon - Xo‘jaobod - Karnaychi - Manak - Dilkushod - Imomota - Andijon; Andijon -
Oxunboboyev - Qilichmozor - Janubiy Olamushuk - Oyim - Dalvarzin - Teshiktosh - Andijon;
Andijon - Oxunboboyev - Qo‘rg‘ontepa - Qorasuv - Sultonobod - Topolina - Xonobod - Fo-
zilmon ota. Bu yo‘nalishlar bo‘yicha ham tarixiy, ham madaniy va tabiat yodgorliklarini ko‘rish,
ziyorat qilish va madaniy dam olish imkoniga ega bo‘ladi.

G‘arbiy podrayonning irrigatsiya va melioratsiya xususiyatlari boshqa podrayonlarga nis-
batan bir oz farq qiladi. Sababi, bu podrayonda kollektorlar va tashlamalar to‘ri galin. Hududning
janubi-g‘arbidan Katta Farg‘ona kanali, shimoli-g‘arbidan Katta Andijon kanali, sharqdan g‘ar-
bga qarab markaziy gismida Ulug‘nor kanali oqib o‘tsa, shimolda ma’lum masofada Qoradaryo
oqib, Norin daryosi bilan qo‘shilib, Sirdaryoni hosil qilib, Mingbulogning shimoliy gismidan
oqib o‘tadi. Podrayonning sharqidan g‘arbiga qarab markazidan kesib oquvchi Ulugnor kanali
Zambarko‘l, Mazgilsoy, Sarigjo‘ga, Sarigsuv, Yangi-Naynavo, Shahrixon, Shimoliy kollektorlar
hududda irrigatsiya va melioratsiya ishlarini yaxshilash imkonini beradi. Natijada 123,0 ming
gektar qishloq xo‘jaligi yerlarini hamda shu podrayondagi iqtisodiy-ijtimoiy sohalarni va ahol-
ini suv bilan ta’'minlaydi. Sug‘oriladigan yerlarning meliorativ holatini yaxshilaydigan omillar-
dan biri bo‘lgan ochiq va yopiq drenajlar hamda zovurlarning faoliyati juda yaxshi yo‘lga qo‘yil-
ganligi yerlardan samarali va unumli foydalanish imkonini beradi.
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Xalgimizda tabiatni e’zozlab “Ona tabiat” deb murojaat gilish ongimizga singib, mo‘jizaviy
tushunchani shakllantirib, unga o‘ta ehtiyotkorlik bilan munosabatda bo‘lishga da’vat qgiladi.

Inson tabiat bilan doimiy ravishda uzviy bog‘langan bo‘lib, kerakli bo‘lgan barcha narsala-
rni undan undirib olishga harakat qiladi, natijada tabiatda mavjud komponentlarning ham so-
niga, ham sifatiga o‘z ta’sirini ko‘rsatib kelmoqda.

Tabiiy boyliklardan foydalanish inson yer yuzida paydo bo‘lgandan buyon davom etib kel-
moqda, ammo dastlabki davrlarda tabiiy resurslardan inson o‘zlarining kundalik ehtiyoji uchun
foydalangan bo'lsa, kishilik jamiyati ozgargan sari tabiatga va uning unsurlariga bo‘lgan muno-
sabat keskinlashib borayotganligini ko‘ramiz. Insonning iqtisodiy va ijtimoiy ehtiyojlari boylik
orttirish bilan bog‘liq holda kechayotganligi yer, suv, o‘simlik va hayvonot olamiga hamda yer
osti boyliklariga bo‘lgan ta’sirida yagqol namoyon bo‘lmoqda.

Bugungi kunda dunyoning barcha davlatlarida tabiatni muhofaza qilishga garatilgan ilmiy,
amaliy ishlar amalga oshirilmoqgda. Shu jumladan, bizning mamlakatimizda ham tabiatni ilmiy
asosda muhofaza qilish ishlari amalga oshirilmoqda. Masalan, yer, suv, o‘simlik va hayvonot ol-
amini muhofaza qilish masalasi davlat siyosati darajasiga ko‘tarilgan bo‘lib, tabiatni muhofaza
qilish davlat qo‘mitasi tuzilgan. Bu qo‘mitaning joylardagi bo‘limlari mamlakatimizning hamma
hududlarida tabiatni muhofaza qilish va tabiiy resurslardan oqilona foydalanishni to‘la nazorat
qiladi.

Andijonda ham viloyat tabiatni muhofaza qilish boshqarmasi viloyatimizda tabiatni muho-
faza qilish va tabiiy resurslardan oqilona foydalanish bo‘yicha reja asosida faoliyat ko‘rsatadi.

Tabiatni ifloslovchi manbalar faoliyatini o‘rganish, ularni tartibga solish, faoliyatini chek-
lash masalalarini ilmiy laboratoriyalar xulosasiga ko‘ra amalga oshiradi. Atrof-muhitni iflo-
slantiruvchi ishlab chiqarish korxonalarini zararsiz ishlash usullariga o‘tkazish, chiqitsiz ishlab
chiqgarish texnologiyalarini joriy qilish masalalariga alohida e’tibor garatadi.

Viloyat suv havzalarining musaffoligini ta’'minlash maqsadida sutka davomida daryo, kanal
va anhor suvlarini analiz uchun olib laboratoriya nazoratidan o‘tkazib turiladi. Viloyat hudu-
didan oqib o‘tadigan suv havzalarining ifloslanish darajasi suv yuzasi monitoringi stvorlari
bo‘yicha: Andijon suv ombori kuzatuv postlarida suvning ifloslanishi o‘rganilganda, suvning
tarkibidagi beshta komponentlarning miqdori quyidagicha ekanligi aniglandi: Suvning iflosla-
nish indeksi Ciu 0,81 ga nisbatan nitritlar 0,9, mis 1,1, fenollar 1,0, kisloroddan kimyoviy foy-
dalanishi 0,3, minerallanish 0,4 % ni tashkil etadi, bu komponentlar Qoradaryoning kuzatuv
postlarida o‘rganilganda, nitritlar 0,5, mis 1,0, fenollar 1,0, kisloroddan kimyoviy foydalanish
0,6, minerallashish darajasi esa 0,7 % ko‘rsatilganligi aniqlandi. Suvning ekologik holati tabiiy
tozalanish jarayonida tozalanib, yangilanib turadi. Suvning ifloslanish indeksining o‘rtacha qi-
ymati bo‘yicha Qoradaryo suvining yaroqlilik darajasi 98 % ga teng bo‘lib, bu ko‘rsatkich suv
sifatining ijobiyligidan dalolat beradi.

Tuprogq, o‘simlik va hayvonot olamini muhofaza gilishda ham doimiy kuzatish va nazorat
qilish ishlari amalga oshiriladi. Cho‘l va sug‘oriladigan o‘tloqi soz-allyuvial tuprogqlar tarqalgan
bo'lib, ular tumanlar bo‘yicha mexanik tarkibiga ko‘ra bir-biridan farq giladi. Ulug'nor tumanida
yengil qumli va qumlog-qumli tuproglar hamda o‘rta qumloqli tuproqglar targalgan bo‘lib, ular
o‘rtacha va kuchli sho‘rlangan. Shuning uchun ham dehqonchilik ishlari oldidan yerlar yaxob
suvi berilib yuviladi. Bo‘stonda og‘ir qumoqli va loyli, o‘rta qumogli tuproglar mavjud bo‘lib,
ular kuchsiz va o‘rtacha sho‘rlangan, Baligchi tumanida asosan o‘rta qumloqli va og‘ir qumloqli
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hamda loyli, kuchsiz va o‘rtacha sho‘rlangan tuproqlar mavjud, Shahrixonda esa og‘ir qumloqli
va loyli hamda o‘rta qumloqli bo‘lib, sho‘rlanmagan va kuchsiz sho‘rlangan tuproqlar mavjud.
(Madumarov T.A. va boshg. 34 b.), Tuprogning sho‘rlanish darajasi Jalaquduq tumanida 25,5
% sho‘rlanmagan, 54,6 % kuchsiz sho‘rlangan, 22,5 % o‘rtacha sho‘rlangan, 2,4 % esa kuchli
sho‘rlangan. Bu ko‘rsatkichlar Qo‘rg‘ontepa tumanida 78,0 % sho‘rlanmagan, 20,8 % kuchsiz
sho‘rlangan, 1,2 % esa o‘rtacha sho‘rlangan bo‘lsa, Xo‘jaobod tumanida sho‘rlanmagan maydon
79,5 %, kuchsiz sho‘rlangan 17,5 % qolgani esa o‘rtacha sho‘rlangan hududlarga kiradi. Albatta,
tuprogning bunday darajasi tuproqdan foydalanish imkoniyatlarini kengaytiradi. Tuprogning
umumiy sifatiga baho beradigan bo‘lsak, 2,7 % juda yaxshi, 39,6 % yaxshi, 37,9 % o‘rtacha, 19,7
% o‘rtachadan past ko‘rsatkichga egadir. Tuproqlari tipik bo‘z, bo‘z-o‘tloqi, o‘tlogi-bo‘z, o‘tloqi
soz-allyuvial hamda och tusli bo‘z tuproqdan iborat Asaka tumanida 70,1 % sho‘rlanmagan,
23,8 % kuchsiz sho‘rlangan, 3,9 % o‘rtacha sho‘rlangan, 2,2 % kuchli sho‘rlangan tuproqlar
bo‘lsa, Bulogboshida sho‘rlanmagan 59,8 %, kuchsiz sho‘rlangan 34,3 % va o‘rtacha sho‘rlan-
gan 5,1 % ni tashkil giladi. Kuchli sho‘rlangan joylar 0,8 % ga teng. Bu ko‘rsatkich Marhamat
tumanida quyidagicha: sho‘rlanmagan joylar 55,7 % ni, kuchsiz sho‘rlangan 39,1 % va o‘rtacha
sho‘rlangan yerlar 4,5 % tashkil etadi. Tuproqning mexanik tarkibi og‘ir qumli va loyli, asosan,
o‘rta qumli donador xususiyatga ega bo‘lib, ishlov berish oson, hosildorligi esa yuqori.

Viloyatning boshqa hududlariga nisbatan murakkabroq, viloyat markazi Andijon shahri
viloyatning sanoat markazi hamdir. Bu yerda o‘nlab zavod, fabrikalar, qo‘shma korxonalar,
madaniy-maishiy sohalar rivojlangan. Undan tashqari aholi soni va zichligiga ko‘ra boshqa tu-
man va shaharlarga qaraganda bir necha marotaba yuqori, transport vositalarining soni ko‘pli-
giulardan chiqayotgan chiqindi va isgazlar podrayon tabiatiga, jumladan, havoga, suvga, tupro-
gga va o‘simlik hamda hayvonot olamiga, eng avvalo, insonga salbiy ta’sir ko‘rsatadi. Andijon
shahrida tabiatni ifloslantiruvchi moddalarning nisbatiga baho beradigan bo‘lsak, 100 %ga
nisbatan sanoat chiqindilarining ulushi 14,2 % to‘g'ri kelsa, avtotransportning hissasiga 85,8
% to‘g‘ri keladi. Shahar atmosferasining ifloslanish darajasi va uning tarkibidagi turli kimyoviy
moddalarning tarkibi quyidagicha: ammiak 1,35, chang 0,59, azot dioksidi 0,39, uglerod oksidi
0,19, oltingugurt dioksidi 0,13 % ni tashkil etadi, yuqorida Andijon shahri atmosferasi ifloslan-
ishi indeksining 5 ta komponenti miqdori keltirilgan.

Viloyat landshafti o‘zlashtirilgan madaniy, adir, tog‘oldi, past tog'lar, tog‘ oralig'i botiglari,
adir orti tekisliklari, daryo vodiylari va terrasalarga bo‘linadi. Madaniy landshaftlarda, asosan,
dehqonchilik, bog‘dorchilik, uzumchilik, polizchilik, sabzavotchilik rivojlangan. Adir va tog'ol-
di zonalarida terrasa usulida bog‘dorchilik rivojlantirilgan. Tabiatni muhofaza qilish bo‘yicha
juda ko‘plab tadbiriy choralar rejalashtirilib, ularni bajarish bo‘yicha amaliy ishlar qilinib, jum-
ladan, atmosfera havosining, suv havzalarining, tuproqglarining, o‘simlik va hayvonot olamin-
ing muhofazasiga katta e’tibor berilib, yosh avlodga, keng jamoatchilikka tushuntirish ishlari
olib boriladi. Natijada tabiatni sof holda saqlashga erishilyapti. Tabiatni muhofaza qilish davlat
qo‘mitasi tomonidan podrayonda yashaydigan lochin, turkiston oq laylagi, mallabosh, lochin
(sahro lochini), itolg'i, burgut; kulrang echkiemar; suv havzasida yashaydigan turkiston laqqa
balig‘i; o‘simliklaridan jovgaza lolasi, undan tashqari o‘rmon xo‘jaligida mavjud ko‘pgina o‘sim-
lik va hayvonot olami muhofazalanadi (MamaxxoHoB va /lexkoHoB, 2022)

Mamlakatimizda tabiatni muhofaza qilishga qaratilgan qator qonunlar qabul gilingan. Bular
“Tabiatni muhofaza qilish to‘g‘risida” (1992-y. 9-dekabr), “Suv va suvdan foydalanish to‘g‘risi-
da” (1993-y. 6-may), “Yer osti boyliklari to‘g‘risida” (1994-y. 23-sentabr, 2002-y. 12-dekabr
yangi tahriridagi), “Atmosfera havosini muhofaza qilish to‘g'risida” (1996-y. 27-dekabr),
“O‘simlik dunyosini muhofaza qilish va undan foydalanish to‘g‘risida”, - “Hayvonot dunyosi-
ni muhofaza qilish va undan foydalanish to‘g‘risida” (1997-y. 26-dekabr), “O‘rmon to‘g‘risida”
(1999-y. 15-aprel), “Chigindilar to‘g‘risida” (2000-y. 5-aprelda)gi qonunlardir.

O‘zbekiston Respublikasi Konstitutsiyasining 50-, 54-, 55- va 100-moddalarida tabiatni
muhofaza qilishga oid normalar bayon etilgan. Konstitutsiyaning II bobi 50-moddasida “Fuqa-
rolar atrof tabiiy muhitiga ehtiyotkorona munosabatda bo‘lishga majburdirlar” deb ko‘rsatil-
gan. 55-moddasida “Yer, yer osti boyliklari, suv, o‘simlik va hayvonot dunyosi hamda boshqa
tabiiy zaxiralar umummilliy boylikdir. Ulardan oqilona foydalanish zarur va ular davlat muho-
fazasidadir”, deyilgan. Yuqoridagi qonunlardan kelib chigib mamlakatimizning barcha hudud-
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larida tiklanadigan va tiklanmaydigan tabiiy boyliklardan foydalanishga, ularni ehtiyot gilishga
va kelajak avlodga yetkazishga barchamiz mas’uldirmiz. Jumladan, Andijon viloyati hududidagi
suv, yer va yer resurslari, o‘simlik va hayvonot olami, madaniy va tabiiy landshaftlar o‘lkam-
izning bebaho boyliklari hisoblanadi. Shunday ekan, biz ham ularga doimo yaxshi munosabat-
da bo‘lmog‘imiz darkor. Bugungi kunda viloyatimiz markazi Andijon shahrida viloyat tabiatni
muhofaza qilish davlat qo‘mitasi, Viloyat o‘rmon xo‘jaligi, Viloyat suv xo‘jaligi, Viloyat yer kadas-
tri kabi idoralar, ularning tuman va shaharlardagi bo‘limlari zamonaviy laboratoriyalar bilan
jihozlangan holda tabiatni muhofaza qilishdek o‘ta mas’uliyatli, ham sharafli vazifani bajarib,
aholining tabiatga bo‘lgan munosabatlarini yaxshilash uchun joylarda aholi bilan uchrashuvlar
va tadbirlar o‘tkazib kelmoqdalar. O‘tkazilayotgan tadbirlar aholining tabiatga bo‘lgan munos-
abatlarining yaxshi bo‘lishiga xizmat qilmoqda.
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Andijonda tabiiy landshaftlarga Ulug'mor tumanidagi qumtepalar, baliqchilik xo‘jaligi
atrofidagi qamishzorlar hamda Asaka, Andijon, Marhamat, Bulogboshi, Xo‘jaobod, Jalaqudugq,
Qo‘rg‘ontepa, Paxtaobod tumanlari hududida joylashgan adirliklar, Xo‘jaobod tumanining
Manak, Dilkushod, Imom ota, Qirtoshtov tog‘lari, Qo‘rg‘ontepaning Fozilmon ota, Qoratog’
tog'lari kiradi. Bu tabiiy landshaftlar bugungi kunda viloyatning tabiiy rekreatsion resursi ham
hisoblanib, himoyaga muhtoj bo‘lib qolmoqda, sababi Ulug'nordagi qumning qurilish mate-
riali sifatida katta miqdorda olinishi, adir tuproqlaridan g‘isht tayyorlashda keng miqyosda
foydalanilishi, Shirmonbuloqdagi tog‘ toshlaridan ohak tayyorlashda foydalanish, tog‘oldi va
tog’ hududlaridan yaylov sifatida foydalanish tabiiy landshaftlarning o‘zgarib ketishiga sabab
bo‘lmoqda. Bu esa tabiat muvozanatining ma’lum ma’noda buzilishiga olib keladi.

Viloyat landshaftlari chala cho'llar, lyosli cho‘llar, qumli cho‘llar, sug‘oriladigan yerlar va
seliteb hududlarga bo‘linadi. Tekisliklarda asosan allyuvial va prolyuvial yotqiziglardan ho-
sil bo‘lgan landshaftlar, jumladan, chala cho‘llar Marhamat tumanining janubida, lyosli cho‘llar
Andijon tumanining Otchopar, Xortum qgishloglari atroflarida, qumli cho‘llar Ulug‘nor tumanining
janubi-g‘arbida, Mingchinor atroflarida hamda sug‘oriladigan yerlar va seliteb hududlar viloyat-
ning qolgan barcha joylariga xos bo‘lgan landshaft hisoblanadi (Mamajonov va Dehqonov, 2022)

Yuqoridagi to‘rtta landshaftlardagi tuproq va o‘simlik qoplamini o‘rganadigan bo‘lsak, 1)
chala cho‘llandshaftlarida och tusli va tipik bo‘z tuproqglarda so‘g‘d va ingichka poyali gammada

51




o‘simliklari jamoalari o‘sadi; 2) cho‘l landshaftlarida, lyosli cho‘l landshaftlarida och tusli va tipik
bo‘z tuproglarda quyon jun, efemer va efemeroidlar (cho‘l bargi, qo'ng‘irbosh, yovvoyi bug‘doy,
quyon arpa, yoltirbosh xillari) va shuvoq o‘simliklari jamoalari o‘sadi; 3) qumli cho‘llar land-
shaftlarida qumli cho'l tuproglar targalgan bo‘lib, u yerlarda qumlardagi oq saksovul, cherkez
va sho‘rlangan qumlardagi qora saksovul o‘simliklari vakillari yashaydi, umuman, chala cho’l,
chol hududlarda iglimning o‘ziga xos kontinentalligi, yog‘inlarning kamligi, mavjud bo‘lgan
namlikka nisbatan mumkin bo‘lgan bug‘lanishning ortiqgligi bu yerda tuproqlarning ham, o‘sim-
lik olamining ham o‘sha joyga moslashishga olib keladi. Tuproglarda unumdorlik, donadorlik
xususiyatlari past bo‘lib, o‘simlik olami ham o‘zidagi suvlarni kam bug‘latish xususiyatiga ega
bo‘lgan mayda bargli, tikanli, tomirlari o‘q tomir bo'lib yer ostiga chuqur boradigan o‘simliklar
hisoblanadi; 4) antropogen landshaftlar viloyatning asosiy maydonini egallab, bu yerlarda
sug‘orma dehqonchilik ishlari amalga oshiriladi. Asosan, unumdor, hosildorligi yuqori, ishlov
beriladigan madaniy tuproqlar (jumladan, o‘tloqi soz-allyuvial, bo‘z-o‘tloqi, o‘tlogi-bo‘z va och
tusli bo‘z hamda tipik bo‘z tuproqlar) tarqalgan bo‘lib, asosan, paxta, bug‘doy, makkajo‘xori,
sholij, arpa, beda, poliz va sabzavot ekinlari bilan birga bog‘dorchilik va uzumchilik rivojlangan.

Viloyat hududidagi landshaftlarning ekologik guruhi asosan ikkiga bo‘linadi: 1. Kseromorf
hududlar (bu yerlarga Ulug‘'norning janubi-g‘arbiy, Marhamatning janubi, Andijonning Xortum,
Otchopar, Jalaquduqgning g‘arbi kiradi). Bu yerlarda tuproq va o‘simlik olami boshqa hududlar-
ga nisbatan bir oz bo‘lsa-da tabiiyligi bilan, davriyligi bilan ajralib turadi. 2. Antropogen guruh
(to‘la o'zlashtirilgan madaniy landshaftlar hisoblanib, yuqorida aytilganidek, sug‘orma dehqon-
chilik va bog‘dorchilik ishlari amalga oshiriladigan joylar). Bu guruh viloyatning asosiy may-
donini ishg'ol giladi.

Har qanday landshaft eng avvalo barcha tirik organizmlar uchun yashash makoni hisobla-
nadi. Jumladan, inson uchun ham aniq muhit hisoblanib, uni har qanday ko‘ngilsiz va rejasiz, tar-
tibsiz foydalanishdan hamda ifloslanib xususiyatlarini o‘zgartirib yuborishdan muhofaza qgiladi.
Landshaftlarni muhofaza qilish deganda, biz uning komponentlarini, tarkibini toza saqlashga,
muvozanatining buzilmasligini, yovvoyi tabiatni o'z holicha saqglab qolishni tushunamiz.

Landshaftlarning barcha unsurlarini muhofaza qilishda eng avvalo aholining ekologik
madaniyatini yuksaltirishga, insonlarning tabiat oldidagi mas’uliyatini oshirishga, kelajak av-
lod oldida javobgarligini his etishiga erishish zarur, shu bilan birga, viloyat hududida mavjud
o‘simlik va hayvonot olamini mutaxassislar yordamida aniqglab, ularni ko‘paytirish masalalar-
ining ilmiy yechimini topishga erishish kerak (MamaxoHos, 2018)

Viloyatda qo‘rigxona va buyurtmalarning yo‘qligini hisobga olib Ulug‘nordagi qum tepala-
rining, baliqchilik xo‘jaligi atrofidagi qamishzorlarning, Asaka, Andijon, Bulogboshi, Marhamat,
Xo‘jaobod, Jalaquduq, Paxtaobod va Qo‘rg‘ontepa tumanlarida joylashgan adir zonalarning,
tog‘larning tabiiy holda saglanishiga erishish muhim ahamiyatga ega bo‘lgan vazifa hisoblanadi.

Tabiat yodgorliklariga viloyatimizdagi g‘orlar, karstlar, sharshara va shovvalar, buloglar,
jilg‘a va soylar, daralar, qoyali relyef shakllari, ochilib qolgan yotqiziqglar, ko‘p asrlik noyob da-
raxtlar kiradi. Bunday yodgorliklarni viloyatimizning Karnaychi, Imomota, Chilustun, Chilmoy-
ram tog‘lari, Sultonobod shaharchasi hududida Sultonsupa, Yunuspayg‘ambar ota ziyoratgohi,
Bibi Seshanba ziyoratgohi, Ko‘k buloq, So‘ngal buloq, Xonoboddagi Fozilmon ota ziyoratgohi-
dagi ming yillik chinorlar, shifobaxsh buloqlar, Kampiroboddagi Kampirtosh, Qoradaryo vodi-
ysidagi ochilib qolgan jinslar, Qo‘rg‘ontepa shahridagi madrasa, Jalaquduqdagi Qilichmozor
ziyoratgohi, Shirmonbuloqdagi sharshara, buloglar, qoyatoshlar, Oyim qishlog‘idagi Dalvarz-
intepa, Marhamatdagi Mingtepa, Andijon shahridagi Sarvontepa, Bog‘ishamol majmuasi, Jome
madrasasi, eski minora, Qal’a, Bobur Arki, Viloyat tarixi va madaniyati davlat muzeyi, Cho‘lpon
muzeyi, Madaniyat qishlog‘idagi Otaqo‘zi madrasasi, Shahrixondagi madrasa, Baliqchidagi Uch-
buloq kabi tabiiy va tarixiy yodgorliklarni kiritishimiz mumkin (Mamaxxonos, 2018)Yuqorida
nomlari keltirilgan tabiiy-tarixiy yodgorliklar viloyatimizdagi muhofaza qilinishi, tiklanishi, ga-
yta ta’'mirlanishilozim bo‘lgan yodgorliklarning ma’lum bir qismi xolos. Viloyatimizning boshqa
hududlarida ham ko‘plab o‘rganishi, ta'minlanib tiklanishi zarur bo‘lgan yodgorliklar mavjud.
Biz kelajak davomchilari bu yodgorliklarga ilmiy yondashib, ularning tarixini o‘rganib, keng
jamoatchilikka targ'ib qilib, ularni saglash, himoya qilish masalalariga e’tibor berib, viloyatda
turizmning rivojlanishiga amaliy yordam qilishimiz kerak bo‘ladi.
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AEGILOPS TRIUNCIALIS L. NING FITOSENOTIK TAVSIFI

0.T. Mamatqosimov*, B.]. Mavlanov
O‘zbekiston Respublikasi Fanlar akademiyasi Botanika instituti, Toshkent, O‘zbekiston
*E-mail: odilbek.mamatqosimov.90@mail.ru

In this article Aegilops triuncialis L. prevalence in phytocenoses has been studied. This species
is an important nutrient (food) plant. The research was carried out in different botanical-geo-
graphical regions of Uzbekistan and the National Herbarium Foundation (TASH). The foundation
has more than 250 specimens of the Aegilops triuncialis L. In studies from 2021-2022, 9 plant
communities with species participation were studied. The results obtained make it possible to use
species that are important, as well as carry out their monitoring.

Key words: Aegilops triuncialis L. TASH, Association, formation, Plant community.

Biologik xilma-xillikka bo‘lgan antropogen va texnogen omillar ta’sirining kuchayishi nati-
jasida o‘simliklar qoplamining sezilarli darajada o‘zgarishi kuzatilmoqda. Buning natijasida
cho’l, adir va hattoki tog‘ o‘simliklar qoplami ham qator antropogen omillar ta’sirida tobora in-
qirozga uchrashi, ularning tabiiy holati keskin o‘zgarib borishi kuzatilmoqda. Bunday vaziyatda
o‘simliklar qoplami tarkibini alohida tavsiflash, o‘simliklar qoplamining resurs imkoniyatlarini
baholash va qoplamda yuz berayotgan jarayonlarni monitoring qilish borasidagi tadqiqotlariga
alohida e’tibor garatilmoqda. Mazkur tadqiqot ishida madaniy bug‘doy navlarining yovvoyi aj-
dodi hisoblangan Aegilops triuncialis L. turining o‘simlik jamoalarida tarqalishi o‘rganildi. 2021
- 2022 -yillar davomida olingan natijalar asosida 9 ta o‘simlik jamoasidagi populyatsiyalarin-
ing holati baholandi. Shu bilan bir qatorda, bizgacha shu yo‘nalishda olib borilgan tadqgiqotlarn-
ing ham tahlili keltirildi.

Aegilops L. Poaceae oilasining keng tarqalgan turkumlari gatorida e'tirof etililadi. Turkum
vakillarining asosiy tarqalish hududlari Janubi - G‘arbiy Osiyo, Markaziy Osiyo, O‘rta yer dengizi
havzalari hisoblanadi. Turkum vakillarining 3\2 gismining kelib chigishi aynan shu hududlarga
to‘g'ri keladi. Turkum vakillari madaniy bug‘doylarning eng yaqin qarindoshi sifatida keltirilgan.
Ularning diploid, tetraploid va geksaploid vakillari mavjud. Turkum vakillarining keng tarqal-
ganligini inobatga olsak, ularning tor arealli endem turlari nihoyatda kamchilikni tashkil qgiladi.
Turkumning dunyo bo‘yicha 25 ta turi (Cabi va Dogan, 2016) MDH davlatlarida 9 turi (Komapos,
1934), Qozog'istonda 5 turi (Yesimbekova et al, 2015), Turkiyada 17 turi (Cabi va Dogan, 2016),
Bolgariyada 9 turi (Zahariyeva et al, 2004), O‘zbekistonda 5 ta (LLIpexep, 1941) turi tarqalgan.

A. triuncalis L. kelib chiqish vatani sifatida O‘rta Osiyo mamlakatlari hamda Pokiston
hududlari keltirilgan. Mazkur tur o‘zida 57 turni sinonim sifatida birlashtirgan (https://powo.
science.kew.org/taxon/urn:lsid:ipni.org:names). O‘zbekistonda Hisor, Kuhitang, Zarafshon,
Chotqol, Chimyon, Ugam, Qurama, Nurota tizmalarida, Karjantog’, Boysun, Bobotog' tog‘larida,
To‘palang daryosi havzalarida tarqalgan. Tog' etaklarida, yo‘l bo‘ylarida, tekisliklarda, toshloq
va shag‘alli yonbag‘irlarda o‘sadi. Gullashi may oyida boshlanib, iyun oyida mevalaydi.

Tadgiqotlarimiz O‘zbekistonning turli botanik - geografik rayonlarida va O‘zbekiston milliy
gerbariysida (TASH) olib borildi. Tadqiqotlar davomida dastlab O‘zbekiston millliy gerbariysi
(TASH) fondida saqlanayotgan namunalar tahlil gilindi unga ko‘ra TASH fondida jami 253 ta
namuna mavjud bo‘lib shundan 164 tasi O‘zbekiston hududidan terilgan qolgan namunalar
Markaziy Osiyoning boshqa davlatlari hududlaridan terilgan, gerbariy namunalari asosida
turning o‘sish nuqtalari aniqlandi (Rasm).
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O‘zbekiston o‘simliklar qoplamini o‘rganish borasidagi tadqiqotlarga ko‘ra Aegilops triun-
cialis O'zbekistonning deyarli barcha hududlaridagi adir, quyi va o‘rta tog’ mintaqalarida efi-
merli formatsiyalarining Qo‘ng‘irboshli-qasmaldoqzor, Ajirigli-qasmaldoqzor asotsatsiyalar-
idagi dominant tur sifatida ifodalanadi (I'panuToB 1 Ap. 1976).
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Rasm: TASH fondidg saglanayotgan namunalar xaritasi (A, tadcllgiqot olib borilgan hudud
xaritasi (B)

Hozirgi kunga qadar, turning o‘simlik jamoalarida tarqalishu borasida aniq maqsadga
yo'naltirilgan tadqiqiotlar olib borilmagan. Turning tarqalishi hamda ularning o‘simlik jamo-
lalaridagi mo‘lligi borasida ayrim tadqiqiotlar amalga oshirilgan. Jumladan, Sangzor daryosi
havzasi o‘simliklar qoplami bo‘yicha olib borilgan tadqiqotlarda ushbu tur qo‘ziqulogzor for-
matsiyasining aralash o‘tli go'ng‘irboshli qo‘ziqulogzor, boshoqo‘tli go‘ng‘irboshli - qo‘ziqulo-
qzor, aralash o‘tli ajirigli - qo‘ziquloqzor assotsiatsiyalarida sol mo‘llikdagi ishtirokchi tur sifa-
tida qayd etilgan (Tirkasheva, 2011).

Zominsuv havzasida olib borilgan tadqiqotlarga ko‘ra mazkur tur tog‘larning o‘rta va
yuqori gismlarida aralash o‘tli - sho‘razor, qiltiqzor, gasmaldoqzor, qo‘ng‘irboshzor, aralash
butazor, achchiq bodomzor va betagazor formatsiyalarining begona o‘tli - efemerli - aralash
sho‘razor, quyonarpali - aralash sho‘razor, aralash o‘tli - gasmaldoqzor, yirik o‘tli - rangli -
go‘ng‘irboshzor, oqqurayli - qasmaldoqli - qo‘ng‘irboshzor, zirakli - tog‘karrakli - betagazor
assotsiatsiyalarida sp’, sp? mo‘lligidagi ishtirokchi tur sifatida keltirilgan (Botirova, 2012).

Ohangaron havzasida olib borilgan tadqiqotlarda mazkur tur efemerzor, bug‘doyiqzor va
gora archazor formatsiyalarining kakrali - oqqurayli - gasmoldoqzor, chitirli - kakrali- qo‘ng‘ir-
boshli - yaltirboshzor, yantoqli - gasmoldoqli - quyonarpazor, aralash o‘tli - efemeroidli - efe-
merli - bug‘doyiqzor assotsiatsiyalarida sp’, sp? mo‘llikdagi ishtirokchi tur sifatida qayd etilgan
(Azimov, 2018).

A.triuncalis O‘zbekistonning janubiy hududlaridagi o‘simlik jamoalaridagi populyatsiyalari
holatini baholash maqgsadida 2021 - 2022 - yillarda dala tadqgiqotlari olib borildi. Dala tadqiqot-
lari davomida A. triuncalis ning 9 xil o‘simlik jamoasidagi populyatsiyalari holati o‘rganildi.

O‘rganilgan o‘simlik jamoalarining geografik koordinatalari, o‘simlik jamoasidagi domi-
nant turlar, jamoaning tur tarkibi, tuprogning o‘simliklar bilan qoplanish darajasi, hududlar
tuprog'ining tavsifi berildi. Jamoalardagi turlar tarkibi 17 - 35 tani tashkil qildi. Yer sathining
o‘simliklar bilan qoplanish darajasi 21 - 80 % ni tashkil qildi (Jadval).

Yuqorida qayd etib o‘tilganidek, turning 9 ta senopopulyatsiyasi o‘rganildi. Dastlabki se-
nopopulyatsiya Surxandaryo viloyati Uzun tumani Tomchi gishlog‘i (Bobotog' tizmasi) hududi
atrofidan ajratildi. Xududning o‘simliklar jamoasi har - xil o‘tli pistazordan iborat bo‘lib, dengiz
sathidan 699 m balandlikda joylashgan. Tuprog‘i - oddiy bo‘z tuproq. Jamoada 17 turdagi yuk-
sak o‘simliklar qayd qilindi. Tuprogning o‘simliklar bilan qoplanish darajasi 21 - 25 % bo‘lib
mazkur jamoada Pistacia vera dominantlik qilishi kuzatildi A.triuncalis ning jamoadagi ulushi 2
% ni tashkil qiladi.

Ikkinchi senopopulyatsiya Qashqgadaryo viloyati Dehqonobod tumani Bo‘ztepa gishlog'i
(Torqopchig‘ay boatnik-geografik rayoni) atrofidan ajratildi. Hududning o‘simliklar jamoasi
har - xil otli yulg'unzordan iborat. Mazkur hudud dengiz sathidan 1350 m balandlikda joy-
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lashgan bo‘lib, tuprog'i yirik harsanglardan iborat. Jamoaning tur tarkibi nisbatan boy bo‘lib,
hududda 30 turdagi yuksak o‘simliklar ro‘yxatga olindi. Mazkur hududda tuprogning o‘sim-
liklar bilan qoplanish darajasi 65-70 % ni tashkil giladi. Ushbu jamoada Tamarix aralensis, T.
elongata dominant sifatida qayd etildi, A. triuncalis ning jamoadagi ulushi 1 % atrofida ekanligi
kuzatildi.

Uchinchi senopopulyatsiya Jizzax viloyati Turkiston tog' tizmasining Guralash dovoni atro-
fidan ajratildi. Hududning dengiz sathidan balandligi 817 m ni tashkil qilib, tuprog‘i och rangli
go‘ng'ir tuproq hisoblanadi. Hududning o‘simliklar jamoasi har - hil o‘tli karrakli - betagazor-
dan iborat bo‘lib, dominant sifatida Festuca valesiaca, Cousinia verticillaris turlarini alohida
e’tirof etishimiz mumkin.

To'rttinchi senopopulyatsiya Surxandaryo viloyati Boysun tumani Sho‘rob qishlog‘i hudud-
idan (Boysun botanik - geografik rayoni) dengiz sathidan 1240 m balandlikdagi ola jinsli tupro-
gda o‘rganildi. Hududning o‘simlik jamoasi har - xil o‘tli shuvoqzor bo‘lib, ushbu jamoada Cul-
len drupaceum, Artemisia ferganensis turlari dominantlik qilishi kuzatildi. Jamoaning tur tarkibi
15 turdan iborat ekanligi kuzatildi, tuprogning o‘simliklar bilan qoplanish darajasi 55 - 60 %
ni tashkil qgiladi.

Navbatdagi senopopulyatsiya Xar - hil o‘tli qo‘ng‘irboshli - bodomzor jamoasi bo'lib Jizzax
viloyati Molguzar tizmasidan dengiz sathidan 976 m balandlikda o‘rganildi. Tuprogning o‘sim-
liklar bilan qoplanish darajasi 80 % ni tashkil qildi, jamoaning tur tarkibi boy bo‘lib mazkur
jamoada 43 turdagi yuksak o‘simliklar uchrashi qayd etildi, jamoadagi dominant turlar sifatida
Prunus spinosissima, Poa bulbosa larni ko‘rshatish mumkin.

Oltinchi senopopulyatsiya Qashqadaryo viloyati Yakkabog’ tumani Qorayli qishlog‘idan Xar
- hil o‘tli qo‘ng‘irboshli - karrakzor o‘simlik jamoasida dengiz sathidan 746 m balandlikdan
go‘ng‘ir bo‘z tuproqli hududdan o‘rganildi. Jamoada 22 turdagi yuksak o‘simliklar qay etildi,
tuproqgning o‘simliklar bilan qoplanish darajasi 35 - 40 % ni tashkil qildi. Mazkur jamoada Poa
bulbosa, Papaver pavoninum turlarining dominantlik qilishi kuztildi A. triuncalis ning jamoada-
gi ulushi 5 % ni tashkil qildi.

Yettinchi senopopulyatsiya Surxandaryo viloyati hududidan Boysun-Denov avtomobil yo'li
yoqasida Xar - hil o‘tli yantoqzor o‘simlik jamoasida dengiz sathidan 1324 m balandlikdagi yir-
ik xarsangtoshli tuproqda o‘rganildi. Ushbu jamoada 15 turdagi yuksak o‘simliklar aniqlandi.
Tuproqgning o‘simliklar bilan qoplanish darajasi 30 - 35 %. Mazkur jamoada Alhagi pseudalhagi
ning dominantlik qilishi kuzatildi.

Sakkizinchi senopopulyatsiya Efemeroidli - oqqurayli - isiriqzor jamoasida Jizzax viloyati
Forish tumani Tuzkon qishlog‘i atrofidan dengiz sathidan 912 m balandlikdagi mayda toshli
shagalli tuproqli hududda o‘rganildi. Jamoadagi dominant turlar sifatida Peganum harmala,
Poa bulbosa larni ko‘rsatish mumkin. Tuprogning o‘simliklar bilan qoplanish darajasi 30 % ni
tashkil giladi.

To‘qqizinchi senopopulyatsiya Jizzax viloyati Forish tumani yuqori Osmonsoy qishlog‘ida
Xar - hil o‘tli bodomzor jamoasida dengiz sathidan 870 m balandlikda mayda toshli shag‘alli
tuproqli hududda o‘rganildi. Tuprogning o‘simliklar bilan qoplanish darajasi 48 - 50 % bo‘lib
jamoaning tur tarkibida 35 ta yuksak o‘simlik qayd qilindi. Jamoadagi dominant tur sifatida
Prunus spinosissima qayd qilindi.
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Jadval: O‘rganilgan o‘simlik jamoalarining tavsifi

Ne O‘rganilgan O‘simlik Dominant | Jamoadagi o . | Geografik
hudud jamoasi turlar turlar soni QD % | Tuprog'i koordinalari h, m
Surxandaryo
viloyati Uzun Xar-hilotli | . . Oddiy bo‘z | N: 38,297688
1 tumani Tomchi pistazor Pistacia vera 17 21-25 tuproq | E:68,162293 699
qishlog'i
Qai}ill(z)?liiir 7 Tamarix Yirik
2 Dehqonobod Xar _,hll o'tli aralensis, T. 30 65-70 Xarsaqg N: 39,277557 1350
. yulg‘unzor toshli E: 66,916622
tumani Bo‘ztepa elongata
. . tuproq
qishlog'i
. . . s Festuca .
]1zza.x Vlloyatll Xar - hil 0 tli valesiaca, Och’rarlllgll N: 39,601951
3 Zomin tumani karrakli - . 24 65-70 | qo'ng'ir 817
. Cousinia E: 68,241539
Guralash dovoni betagazor P tuproq
verticillaris
Surxandaryo
viloyati Boysun | Xar - hil o‘tli Cullen Olajinsli | N:38,200241
4 tumani Sho‘rob Shuvoqzor | drupaceum 15 55-60 tuproq | E: 66,940996 1240
qishlog'i
Jizzax Vll(?yatl . Xa}r —“hll 0 tll- 'Pru'nu.s Bo'z N: 39.810715
5 | Molguzar tizmasi | qo‘ng‘irboshli | spinosissima, 43 80 fUDro E: 68302735 976
Beshkubi gishlog‘i| - bodomzor | Poa bulbosa proq T
Qashqgadaryo i el P
viloyati Yakkabog: | ¢ ~ hil o'tli | Poa bulbosa, Qongir | . 38863118
6 : .° | qo'ng‘irboshli|  Papaver 22 35-40 bo‘z 746
tumani Qorayli , E: 66,745612
. o - karrakzor | pavoninum tuproq
qishlog'i
Surxandaryo Yirik
viloyati Boysun | Xar - hil o‘tli Alhagi xarsang | N: 38,085865
7 - Denov yo'li yantoqzor | pseudalhagi 15 30-35 toshli E: 67,413825 1324
yoqasida tuproq
Jizzax viloyati Efemeroidli Mayda
8 | Forish umani | - oqqurayli— | 7e9amum 13 3o | [foshli | N:40,470295] 4,
i o _q'q. Y harmala shag‘alli | E: 67,053409
Tuzkon qishlog'‘i isiriqzor
tuproq
gg:i?l(l:ﬂg;rtlli Xar - hil o'tli Prunus l\t/[o?;ﬁia N: 40,337398
9 . e 35 |48-50 .. | E:67,223311 | 870
yuqori Osmonsoy | bodomzor | spinosissima shag‘alli
qishlog'i tuproq

Izoh: QD - yer sathining o‘simliklar bilan qoplanish darajasi, h - o‘rganilgan hududning

dengiz satxidan balandligi.

Respublikamiz florasidagi Aegilops L. turkumi turlari madaniy bug'doylarning yovvoyi aj-
dodlari sifatida milliy genetik resurslarning muhim elementini tashkil etadi. Turkum turlarin-
ing o‘simlik jamoalaridagi tabiiy populyatsiyalari holatini o‘rganish, senopopulyatsiyalarning
zamonaviy holatini baholash, tabiiy populyatsiyalarda ekologik - fitotsenotik, populyatsion -
genetik, molekulyar - filogenetik tadqgiqotlar olib borish va turlarni ex situ sharoitida kolleksiya
maydonlarini yaratish bugungi kunning dolzarb masalaridan biri hisobladani.

So‘nggi yillarda bug'doyning ko‘pgina navlarida genetik xilma-xillik kamaydi bu esa hosil-
dorlikni kamayishiga olib keldi. Genetik xilma-xillik birinchi navbatda, yangi formalarni yarat-
ishda muhim hisoblanadi. Chunki ularda turli omillarga chidamli bo‘lgan genlar mavjudligi
isbotlangan. Mazkur tadqiqot ishi natijalaridan kelgusida seleksiya soxasidagi yangi navlarni
yaratishda foydalanish tavsiya etiladi. Dala tadqgiqotlari hamda populayatsiyalarni holati yu-
zasidan olingan ma’lumotlar, muhim xo‘jalik ahamiyatiga ega turlardan muntazam foydalanish
ham ularni o‘zgarish dinamikasini aniglash imkonini beradi.
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BURCHOQDOSHLAR OILASIGA MANSUB FARG’'ONA
VODIYSIDA TARQALGAN O‘SIMLIKLAR

A. Sh. Mamatyusupov?’, 0. U. Bedyarova?
!Andijon davlat universiteti, ’Andijon davlat universiteti
*E-mail: azamat.shm@mail.ru

In this article, bioecological information, species description, and information collected by
scientists in this field are given about the family of sedges found in the Fergana Valley.

Key words: The family of hornbills, the number of species, bioecological data, the study of
hornbills by field scientists.

Bugungi kunga kelib zamon shiddat bian rivojlanmoqda, Yer sharida aholi soni tobora ortib
bormoqda, buning oqibatida tabiiy resurslardan ayovsiz foydalanish ortgan, natijada antropo-
gen omillarning atrof-mubhitga, aynigsa o‘simliklar dunyosiga ta’siri keskin ortib, ekosistema-
lar xilma-xilligining o‘zgarishiga sabab bo‘lmoqda. Burchoqdoshlar oilasi ko‘pchilik turlari ta-
biiy holda o‘suvchi yem-hashak o‘simlklari vakillari hisoblanadi. Burchogdoshlar oilasi turlari
yerustki o‘tsimon o‘simliklarni ekosistemasini bir maromda ushlab turadi, chunki ular tuproqgni
atmosfera azoti bilan boyitadi. Oila vakillari shuningdek ogsil moddasi, klechatka, kraxmal, vi-
taminlar, suvda eruvchan saxarozalarga boyligi bilan ajralib turadi. Shu kungacha asosiy e’tibor
burchoqdoshlar oilasi vakillarining madaniylashtirilgan turlarini o‘rganishga qgaratilgan. Oxir-
gi o‘tkazilgan tadqiqodlar shuni ko‘rsatadi-ki, tuproq-yerlarda olib borilayotgan agrotadbirlar
natijasida, tuproqdagi yovvoyi o‘tsimon vakillari ulushi kamayib borgan. Burchoqdoshlar oilasi
vakillaridan O‘zbekiston Respublikasining “Qizil kitob”iga (2019) 54 turi kiritilgan bo‘lib, ular-
dan (34 tur) astragal, (6 tur) oksitrops, (5 tur) tangao‘t turkumlari kiritilgan.

1. Farg‘ona vodiysi O‘zbekistonning sharqiy qismida joylashgan bo‘lib, ma’'muriy jihatdan
Andijon, Namangan va Farg‘ona viloyatlarini oz ichiga oladi. Farg'ona vodiysining janubiy qis-
mida Markaziy Farg‘ona tekisliklari bo‘lib, tabiiy-geografik jihatdan cho‘l mintaqasiga xos his-
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oblanadi. Shimoliy va shimoli-g‘arbiy qismini Qurama tizmasi o‘rab turadi. Qurama tizmasining
Farg‘ona vodiysi xududidagi eng baland nuqtasi 3000 m.dan ortiq hisoblanadi (Tajibayev va
boshq.,2012). Farg‘ona vodiysi cho‘l, adir, tog’ yaylov hududlarida uchraydi. M.M.Arifxonova
ma’lumotiga ko‘ra Farg‘ona vodiysi tabiiy-tarixiy rayonlanishi quydagicha: (Arifxonova,1965)

2. Turkiston rayoni

3. Qoramozor rayoni

4. G’arbiy-Chotqol rayoni

5. Sharqiy-Chotqol rayoni

6. Markaziy tekislik rayoni

7. G’arbiy-Oloy rayoni

8. Sharqiy-Oloy rayoni

9. G’arbiy-Farg‘ona rayoni

10. Sharqiy-Farg‘ona rayoni

[Imiy adabiyotlarda Farg‘ona vodiysida 97 ta oilaga mansub, 2625 tur borligi aytilgan, le-
kin turlar tarkibi keltirilmagan. Bu shu hududda kompleks ishlarni olib borish kerakligini an-
glatadi. Farg‘ona vodiysining shimoliy hududlarida olib borilgan tadqiqotlar natijsida 72 oila,
416 turkumga mansub 890 tur, ulardan 28 oila 69 turkum 166 turi noyob va endem o‘simliklar
ekanligi aniqlangan. uchrashi aniqlandi. Burchoqdoshlar oilasi 21 turkumga mansub 63 turi
borligi, umumiy turlarning 7% ni tashkil qilishi aniglandi (Naraliyeva va boshq.,2020)

1-jadval. Burchoqdoshlar oilasining hududlarda tarqgalishi

Targalgan Turlar soni Turlar soni %
hududlar (umumiy) (Burchogdoshlar oilasi) Hisobda
Yer Yuzida 500.000 946 turkum 24.505 4,901
O‘rta Osiyoda 8.000 40 turkum 1093 tur 13,6625
O‘zbekistonda 4.500 35 turkum 425 tur 9,44444
Farg‘ona vodiysida |717 turkum 2.625 tur 26 turkum 95 tur 3,6190

Farg‘ona vodiysida olib borilgan botanik tadqgiqotlarni tahlil gilish va o‘rganishning o‘zi-
ga xosligi shundaki, hozirga qadar vodiyda olib borilgan floristik, sistematik, geobotanik va
ekologik xususiyatga ega. R.V. Kamelin va O'P. Pratovlar «O'rta Osiyo o'simliklar aniqlagichi»
kitobining VI-tomida Fabaceae oilasiga kiruvchi 39 ta turkum va 926 ta turlarni aniglash uchun
kalitlar berilgan (Kamelin va boshq.,1987).“O‘zbekiston Florasi” (1964 yilgi) kitobini tahlil qil-
ish natijasidada Farg‘ona vodiysi florasi uchun burchoqdoshlar oilasi vakilaridan 26 turkum 95
ta tur o‘sishi aniglandi:

2-jadval. Farg‘ona vodiysida tarqalgan Burchoqdoshlar oilasiga mansub
o‘simliklar ro‘yihati

Ne Turkum Tur
G.alopecuroides-T.o6bIKHOBeHHBIH — Oq miya
G.pachycarpa- T.Toactanuogsbii - Eshak miya
T.arcuata- [1.gyroBuiHb1i

T.grandiflora- [1.kpynHo1BeTKOBast

2 |TrigonellaL-IlaxxuTHUK T.geminiflora- I1.7By11BE TKOBBII

T.pamrica- [l.naMmupckuit

T. zaprjagaevii- II. 3anpsraesa

1 |GoebeliaBge-Tanxak
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M.sativa- Jl.moceBHasa - Beda

M.lupulina- Jl.xmMeneBuiHasA

3 |MedicagoL- JlrouepHa- Beda M.orbicularis - Jl.okpyrias
M.rigidulla - JI. )KecTkoBas
M.minima - Jl.MaseHkas

4 |MelilotusAnds - Jomuk M.officinalis - /l.iekapcTBeHHBIN
M.albus - /l.6enbIi

5 | Trifolium - Knesep- Sebarga T.fragiferium - K.3eMJIUHHW{an>'1
T.repens - K.nonzyuui

6 |LotusL - JIagBeHer- L.frondasus - JL.rycTO0GJIMCTBEHHBIN

7 |Indigoferal - UHaurodepa L.tinctoria - U.kpacusiHas

8 |PloralealL - [Icoposiea Pdrupacea - [I.kocTsiHKOBas

9 | WistariaNutt-Bucrtapua- Glitsina W.sinensis -B.kuTaiickas

10 |Sphaerophysa-KpyronsiogHuk S.salsula -K.cosioH4yakoBbI!

11 |ColuteaL - [ly3bIpHUK C.brachypetra - [1.KOpOTKOKpbLJIbIH

12 |HalimadendronL-Yeumsbiui- Ching'il H.halodendron- Y.cepe6puctbiii
C.pleiophylla-K.MHorosincTHas

13 |Caraganalam- Kaparana- C.aliaica- K.Anaiickas
C.aurantiaca-K.opanxeBas

14 |ChesneyaLindl-ue3Hes Ch.ternata-Y.tpaiiyaras
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AstragalusL-AcTparan

[Togpoa- Phaca Ceknus-Hemiphaca

A.kokandensis- A.KOKaHICKUI

[Togpoxa-Carpinus Cekius- Phacodes

A.turkestansus- A.TypKeCTaHCKHAI

Cexnus - Lithoon- Paxtak

A.Sieversianus-A.CuBepca

Cekuus - Erinotus

A.orbiculatus- A.oKpyr/s0JMCTHBIN

Allasiopetalus - A.leJTKOBLBETHBIN

A.floccosifolius- A.KJ104KOBaTOJUTHBIU

Cekuus - Myobroma

A.rubellus - A.kpacHoBaTbI}!

A.substipitatus - A.KOPOTKOIJIO/JOHOXKEYHBIN

A.macronyx — A.IJIMHHOHOTOTKOBBIN

Cekitusg - Chronopus

A.spinescens - A.KoJIIOUUH

[Toapo - Trimeniaeus Ceknusi- Cycloglottis

A.contortuplicatus- A.cBepHyTbIH

Ceknus - Campylotrichon

A.campylotrichus- A.KprOYKOBaTOBOJIOCUCTBIN

Cexnus - Harpilobus

A.campylorrhynchus- A.x060TK0BbIHI

Cekuus - Severtzovia

A.Schmalhausenii-A.lllmanraysena

Cexnusa - Anklotus

A.commixtus —A.MoAJI0XHbIN

A.stalinski - A.cTajiMHCKOr 0O

Cexkuus - Oxyglottis

Afilicaus - A.TOHKOCTOEJIbHbIN

A.rytilobus - A.MOPUIMHUCTONJIOAHBIN

A.tribuloibes- A.gpKoLBeTHbIN

Ceknus - Dipelta

A.dipelta — A.jBor9aTONJIOAHBII

[Toapopn - Calycophysa ceknus - Alopecias

A.alopecias — A.JIMCOBUAHBIN

[Toapon - Cercidothrix cekuust - Corethum

A.pseudocaparius — A.JIOXKHONPYTbeBUAHBIN

15 Cexuus - Erioceras A.ferganensis - A ®epranckuit
Ceknud - Cystium A.tetrastichus - A.ueTbipexpsAHbIN
Ceknuus - Trachycercis A.subauriculatus — A.MOYTUYIIKOBATHIN
. A.brachyrachis - KopoTkooCHbIH
Cexnus- Proselius - =
A.namanganicus — A.HaMaHTaHCKUH
Alorenserianus - A.topuHcepa
A.canoflavus - AakesnToceol
Ceknus - Xiphidium A.macrotropis — A.AJIMHHOJIOJOYHBIN
A.dianthoides - A.iByX11BE TKOBOBHUJHBIN
A.pseudodianthus - A.J10’)kHOABYX1IBETKOBBIH
Ceknus -Drepanolobus A.caudicosus — A.CTBOJIMKOBBIN
Cexkrus - Ammodendron A.chodshenticus - A.X0mKeHTCKUH
A.rhacodes - A.o60pBaHHbIH
Cexcums - Macrocystdes A.lachnolbus - A.MoxXHaT0606HBIH
A.xonthomelides — A.uepHo>xkenThIN
. A.allotrichalbus - A.uHa4eB0JIOCUCTOGO6BIN
Ceknus - Macrocystis >
A.meloncomus - A.yepHOONYyIIEHHBIN
A.isophysus - A.pBaHO/y ThIi
A.schachimardanus - A.lllaxuMapaaHCcKud
Cekius — Microcytis A.subschachimardanus -
A.noutulllaxumapaaHCKUM
Tragikanta - TparmKanT T.pterjo.ce;.)hala - T.KpbmaTKOFOJIOBUOI?I
T.flexilispina - T.runkoros04KoBbIi
O.glabra- O.roJsibiit
16 |Oxytropis - OCTpO/I0YHUK O.tachtensis - O.TaXTUHCKUH
O.rosera - Opo3BbIi
17 |GlycyrhizaL -Cosiogka- Miya G.aspera - C.uHnoBaras

G.glabra — C.06bIKHOBEHHBIHI
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18

HedasariumL - Koneeuynuk

H.flavescens - K.kesnTaroiui

H.alaicum - K.ananckun

H.gypsaceum - K.runcosoi

19

Onobrychis - 3cnapcet

O.pulchella - 3.kpacuBbiit

O.micranta - 3.MeJKOLBETHbIN

O.ferganica - 3.®epranckuit

20

Alhagi- AnTak-Yantoq

A.pseudolhagi - f.10kHH

A.persarium- {.nepcuckuii

21

ArachisL. -Apaxuc - Yeryog‘oq

Ahypogaea - A.3eMsIHOH opex

22

CicerL - HyT-No‘xat

C.macracanthum-H.gMuHHOKOTI0UM

23

VicalL - Buka - Loviya

V.sativa - B.nmoceBHas

V.turkestanica - B.TypkecTaHckas

V.peregrina — B.yy:xe3emMHasd

V.subvillosa - B.nyumucrenkas

V.villosa-B.moxHaTas

24

LensAnd-YepeBuia-Burchoq

L.orientales - Y.BocTouHasa

25

LathyrusL - Yuna

L.aphaca - Y.6e3siucTo4K0Bas

L.inconspicus — Y.He3aMeTHasd

3-jadval. Farg‘ona vodiysida tarqalgan Burchoqdoshlar oilasiga mansub o‘simliklar
ro‘yihati turkumlardagi turlar soni bo‘yicha

Ne Turkum Tur
1 GoebeliaBge-Tanxak 2
2 TrigonellaL-ITaKUTHUK 4
3 MedicagL- JlronepHa- Beda 5
4 MelilotusAnds - JlJoHHHUK 2
5 Trifolium - KneBep- Sebarga 2
6 LotusL - JIagBeHeIr- 1
7 Indigoferal. - Ungurodepa 1
8 Ploraleal. - [IcopoJiea 1
9 WistariaNutt-BucTtapua- Glitsina 1
10 Sphaerophysa-KpyroniogHuk 1
11 Coluteal - [ly3bIpHUK 1
12 HalimadendronL-Yeumbiui- Ching'il 1
13 Caraganalam- KaparaHna- 3
14 Chesneyalindl-ye3Hes 1
15 AstragalusL-AcTparazn 42
16 Tragikanta — TparukaHnT 1
17 Oxytropis - OCTpoJIOYHUK 3
18 GlycyrhizaL -Cosionka- Miya 2
19 HedasariumL - Koneeuynuk 3
20 Onobrychis - IcnapceTt 3
21 Alhagi- AnTak-Yantoq 2
22 ArachisL -Apaxuc - Yeryog‘oq 1
23 CicerL -HyT-No‘xat 1
24 Vical.- Buka- Loviya 4
25 LensAnd-YepeBuia-Burchoq 1
26 LathyrusL - YuHa 1
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4-jadval. Farg‘ona vodiysida tarqalgan Burchoqdoshlar oilasiga mansub Astragalus.L
turkumiga mansub o‘simliklarning ro‘yihati gullash davri va uchrash joyi buyicha

Ne Turlar nomi Uchrash joyi va gullash vaqti

1 Akokandensis- A.kokaHJCKUU Shohimardon iyun-iyul-avgust

2 A.turkestansus- A.TypKeCcTaHCKHUI May-iyun-iyul

3 A.Sieversianus-A.CuBepca May-iyun-avgust

4 A.orbiculatus- A.oKpyr/i0JUCTHBIN May-iyun

5 Allasiopetalus - A.1es1KOBLBETHBIN May-iyun-iyul Farg‘ona

6 A .floccosifolius- A.KJI04KOBATOJUTHBIN Iyun-iyul,avgust Shohimardon

7 A.rubellus — A.kpacHoBaTbIN Farg‘ona-QoraQalpoq May

8 A.substipitatus - . Shohimardon Mart-aprel-may
A.KOPOTKOIIOAOHOXKEYHBIH

9 A.macronyx - A.JJINHHOHOTOTKOBbII Aprel-may

10 A.spinescens - A.KoJII04ui Farg'ona aprel-may

11 A.contortuplicatus- A.cBepHyTbIi ---

12 A.campylotrichus- ) Aprel-may
A.KPIOYKOBATOBOJIOCHCThIN

13 A.campylorrhynchus- A.x060TKOBbIH! Andijon-Namangan-Farg‘ona

14 A.Schmalhausenii-A.lllmanarayseHa Aprel-may-iyun

15 A.commixtus —A.1oJIJI0KHBIN Aprel-may-iyun

16 A.stalinski - A.cTaJiMHCKOT0 May-iyun-iyul

17 A filicaus - A.ToHKOCTGE/IbHbIN Aprel-may-iyun

18 Arytilobus - AMOPUIUHUCTOIJIOAHBIA | --—-

19 A.tribuloibes- A.sipkoLiBeTHBIN Aprel-may-iyun

20 A.dipelta — A.;BoM9aTONJIOAHBIN

21 A.alopecias — A.1MCOBUAHBIN Andijon May-iyun- iyul

22 ﬁ.ﬁiiljc?ligsizleu;ymnmﬁ Farg‘ona May-iyun-avgust

23 A.ferganensis - A ®epranckuit Mart-aprel-may

24 Atetrastichus - A.ueTbipexpsiaHbii | -

25 A.subauriculatus — A.MOYTUYIIKOBATHIN Baliqchi,Qora-Soqol,Qora-Jiyda

26 A.brachyrachis - KOpOTKOOCHBIH May-iyun

27 A.namanganicus - A.HaMaHTaHCKUI And-Nammay-iyun

28 Allorenserianus - A.iopuHcepa Shohimardon iyun

29 A.canoflavus - A.:xenTocenoit Nam-Farg Arel-ma

30 A.macrotropis - A.AJINHHOJIOJOYHbBIN Shohimardaon may-iyun-iyul

31 A.dianthoides - A.jByX11BETKOBOBUAHBIN Aprel-may
A.pseudodianthus -

32 . Namangan
A.10)XKHOABYXIIBETKOBBIX

33 A.caudicosus - A.CTBOJIMKOBBIH Namangan

34 A.chodshenticus - A.xo/>keHTCKUH Aprel-may

35 A.rhacodes - A.o6opBaHHBIH Shohimardon May

36 Alachnolbus - A.MoxHaT0606HBIM Shohimardon May-iyun

37 A.xonthomelides - A.uepHO>XenTHIN Shohimrdon

2g A.allotrichalbus - Namangan may
A.MHAYeBOJ0CUCTO60OBIN

39 A.meloncomus - A.yepHOONYyILIEHHBIN Shohimardon May-iyun

40 A.isophysus - A.pBaHOAY ThIH Namangan may-iyun

41 A.schachimardanus - A.lllaxumapaanckuii | Shohimardon iyul
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Burchoqdoshlar (Fabaceae-bo6oBbie) — magnoliyatoifa o‘simliklar bo‘limi, magnoliyasi-
monlar ajdodi, ra’nokabilar qabilasiga mansub oila. Ko‘proq bir yillik yoki ko'p yillik o‘tlar,
yarimbuta, buta yoki daraxtlardan iborat. Oila vakillarining ildizi- oq ildiz tizimli. Ildizida tu-
gunak bakteriyalar hamkorlikda hayot kechiradi. Ular shu o‘simliklar ildizida yashab, havodagi
erkin azotni o‘zlashtiradi. Tugunak bakteriyalar tuproqgni azotli birikmalarga boyitib, tuproq
hosildorligini oshiradi. Poyalari tik o‘suvchi, ilashuvchi, o‘raluvchi yoki yotib o‘suvchi bo‘la-
di. Ko‘pchiligida barglar murakkab yoki oddiy, yonbargchali yoki yonbargchasiz bo‘lib, o‘ziga
xos tuzilishga ega, uchbargchali,toq yoki juft patsimon, ikki karra patsimon murakkab barglar
uchraydi, ketma-ket joylashgan. Ba’zi o‘simliklar yonbargchalaridan yoki toq patsimon murakk-
ab barglarning uchidagi toq bargchasidan tikan hosil bo‘ladi. Yaxshi rivojlanmay nobud bo‘lgan
toq bargcha o‘rnida tikan hosil gilishi mumkin. Gullari qiyshiq, ikki jinsli, shingil, bosh(kallak)
cha xilidagi to‘pgulga joylshgan. Gulkosachasi yarmigacha qo‘shilgan 5 ta gulkosachabargdan
tashkil topgan. Gultoji kallak shaklida bo'lib, 5 ta gultojibargdan hosil bo‘lgan. Ikki yon tomon-
da tagida joylashgan 2 ta qo‘shilgan gultojibarg - “qayiqcha”, ikki yonida joylashgani - “qanot-
cha” (“eshkakcha”), ular ustida yirikrog'l - “yelkancha” (“bayroqcha”) deyiladi. Changchilari 10
ta, ulardan 9 tasining iplari bir-biri bilan qo‘shilib ketgan, o‘ninchisi esa erkin, urug‘chisi 1 ta.
Ko‘pincha xashorotlar yordamida chaglanadi. Mevasi dukkak, 1 ta mevabargdan iborat. Quruq
yoki sersuv, bir yoki ko‘purug‘li bo‘lib, yuqoridan ikki pallaga bo‘lib ochiladi(Yakovlev va Che-
lomitko,1990).

Farg‘ona vodiysi florasida Burchoqdoshlar oilasining asalshiraga boy turkumlari eng ko‘p
tarqalgan. Oilaning 26 turkumga (20%) mansub 50 dan ortiq turlari asosiy asalshirali o‘sim-
liklar hisoblanadi. Tikandaraxt (Gleditschia L.), ipak akatsiya (AlbiziaDurazz.), sezalpiniya (Ce-
salpinia L.), tuxumak (Sophora L.) quyonsuyak (Ammodendron Fisch.), bosma (Indigofera L.)
kabi manzarali daraxt va butalar ham tabiiy asal manbai hisoblanadi. Farg‘ona vodiysining ta-
biiy holda o‘suvchi Caragana, Calophaca, Astragalus L., Oxytropis DC., Alhagi Gagneb., Glycyr-
rhiza L., Hedysarum L. ,Onobrychis Mill.,Vicia L., Cicer L., Melilotus Mill., Medicago L., Trifolium
L. turkumlariga mansub turlari eng kop tarqalgan asalshirali o‘simliklardir. Madaniy holda esa
oilaning loviya, noxat,yeryong‘oq, soya, beda kabi turkumlari asalarilarning sevimli o‘simliklari
hisoblanadi(Naraliyeva vaRahmatov,2017).

5-jadval. Oila vakillarining hususiyatlari

O‘simlik Lotincha Hususiyati Tarqalishi Hayotiy
nomi nomi shakli
Shirinmiya |Glyeyrhiza Dorivor Yevroosiyo,Amerika,Shimoliy Ko'p yillik
echinata L o‘simliklar Afrika,Avstraliya
Sofora Saphora Dorivor Rossiya,Janubiy Sibir,0‘rta Ko'p yillik
alopecuroides |o‘simliklar Osiyo,Kavkaz
Sofora Saphora Dorivor O‘rta Osiyo,Qozog'iston Ko'p yillik
pachycarpa o‘simliklar
Oqquray Psoralea Efir-moyli O‘rta Osiyo,Xitoy,Hindiston,Shri | Ko'p yillik
o‘simliklar Lanka
Soya Clycine max Xomashyobop |Xitoykoreya,Yaponiya,Rossiya Bir yillik
o‘simliklar
Shirinmiya |Glycyrhiza Saponinli Yevroosiyo,Amerika,Shimoliy Ko'p yillik
o‘simliklar Afrika,Avstraliya

Xulosa qilib aytganda, Farg‘ona vodiysida olib borilgan botanik tadqiqotlarni tahlil qilish va
o‘rganishning o‘ziga xosligi shundaki, hozirga qadar vodiyda olib borilgan floristik, sistematik,
geobotanik va ekologik xususiyatga ega. Hozirga qadar olib borilgan tadqiqotlar kelgusida
Farg‘ona vodiysi florasini keng ko‘lamda tadqiq etishda, tavsiflashda va tahlil gilishda yangi
tadqgiqotlar uchun gqimmatli ma’lumot sifatida xizmat qiladi. Keyingi yillarda vodiysida olib
borilgan bir qator izlanishlar va ularning natijalari mahalliy biologik xilma-xillikni o‘rganishda
va hujjatlashtirishda katta ahamiyatga ega bo‘ladi.
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DEVELOPMENT OF BUDS AND LEAVES OF TREES PLANTED FOR
GREENING IN THE CITIES OF KHORAZM REGION OF UZBEKISTAN
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The unfavorable climatic conditions of the Khorezm region during the selection of trees for
greening in cities, their environmental conditions, the pollution of the weather with various gases
and dusts; taking into account their type, level and quantity of toxicity, it is appropriate to choose
species that can improve the conditions of this environment, are resistant to this environment, and
can change the conditions in a positive direction by living for a long time.

Key words: Green city, trees, quiet period, periods of awakening, leaves.

Introduction. Khorezm region is located in the north-west of the Republic of Uzbekistan.
According to its geographical location, latitudes 40°-31° and 42° north are located between lon-
gitudes 60°-62° east. The area is 280 km from north-west to south-east, and 80 km from west
to east in the width where the city of Urganch is located. Khorezm region is divided into two
parts in terms of land structure. It can be divided into a large northern part, 100-110 m above
sea level, and a remote southern part, 120-150 m above sea level. The climate of the region is
sharply continental, and due to the fact that its territory is surrounded by sands, the tempera-
ture rises to +43°+45°C in summer. The unfavorable climatic conditions of the Khorezm region
during the selection of trees for greening in cities, their environmental conditions, the pollution
of the weather with various gases and dusts; taking into account their type, level and quantity of
toxicity, it is appropriate to choose species that can improve the conditions of this environment,
are resistant to this environment, and can change the conditions in a positive direction by living
for along time.

Literature review. In 2021, the national program “Green Space” was adopted in Uzbekistan
(Hamzaev et al, 2021). Among the various activities in the program, in order to protect agricul-
tural land from wind erosion and sand accumulation, the dried bottom of the Aral Sea and the
land around it are turned into tree plantations (Hamzaev et al, 2022; Abdullaev et al, 2021).
In order to protect adjacent cultivated areas, it is planned to establish hedgerows in irrigation
areas. These activities have been carried out before in the territory of Uzbekistan, and the re-
sults of researches about the positive effect of ikhota groves on increasing the productivity
of adjacent agricultural fields by 15-20% are presented in the literature (Jumaniyazov et al,
2016). At the same time, much attention was not paid to the issue of turning degraded lands out
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of agricultural use into tree plantations, although the use of saline water in the establishment of
forests and the salt resistance of various tree species were determined in various studies con-
ducted in Uzbekistan (Jumaniyazov, 2015). To convert dry barren lands into tree plantations,
careful selection of species should be applied. However, in previous species studies, limited
height/diameter conditional measurements were used to estimate tree productivity (Khanaza-
rov, 2002).

In a few cases, above-ground dry woody matter occurrence was measured, and less infor-
mation was collected about root biomass, structure, and size, which are important physiological
parameters for evaluating the suitability of tree species for conversion of lands to plantations
(Muhamadkhanov and Jongurazov, 1989).

Rapid development of roots and biomass is important, but this does not mean that all in-
dicators are compatible. It would be possible to determine salt resistance, compatibility with
underground water, make it easier to recommend a tree for each area, and make considerations
about bringing the soil to the norm of the water regime through biodrainage (Ozolin et al,
1992; Kayimov and Berdiev, 2009).

However, currently there is not enough information about the evaporation (transpiration)
norms for trees in the agro-climatic conditions of the Khorezm region. To date, some studies
have used the gravimetric method to study evaporation, which has several limitations. Precise-
ly, measurement using a porometer on a growing tree gives accurate results (Egamberdiev,
2018).

Also, when planting trees in fields, they should provide additional benefits for farmers in
addition to regeneration, for example, as wood or fodder for cattle (Egamberdiev and Kalan-
darov, 2012). Although wood is widely used in Uzbekistan, there is not enough information
about the standards of its use (Lal, 2001). As for cattle feed, the information in this matter is
only about grasslands, and there is little information about the feed that can be obtained from
trees (Egamberdiev et al, 2018).

Field experiments with trees are usually long-term, but short-term experiments can also be
used to evaluate their growth (Lal, 2001). A combination of these two methods allows to obtain
additional information.

Method and methodology. Ulmus uzbekistanica Drob., Populus alba L., Cyleditschiatria can-
tos L., Thuja occidentalis L., Biota orientalis Endl.,, Sophora japonica, Fraxinus viridis Michx, Ma-
clura aurantiaca Nutt. street of Urganch are the trees mentioned above.

Field experiments on trees, phenological, physiological, visual, biological methods, labo-
ratory analyses. Statistical analyzes were carried out on the computer Microsoft Office Excel
and and B.A. Dospekhov “Metodika polevogo opyta”. In greening of urban and rural residential
areas, as well as in the establishment of groves and forests, in the planting of trees around kin-
dergartens, schools, lyceums, colleges, offices and institutions, if tree species are selected and
planted based on the description (character) of their environment, environmental cleanliness,
air purity and environmental conditions will change in a positive direction, ultimately, people’s
health will improve.

Results. As an experiment, trees were selected in the central Gurlan street (street) of Ur-
ganch city of Khorezm region and on the territory of Urganch State University, and experiments
were conducted on them. Observations began with observing the transition to winter dorman-
cy in the trees taken for the experiment. In this case, the transition of the trees taken for the ex-
periment on the university territory and on the street to the rest period is presented in (Tab.1).

Table (1): The dormancy of Thuja occidentalis L., Biota orientalis E. trees was marked by
the cessation of leaf growth

Dormanc
y The date of the
date of trees Iy
. ) transition to the
Ne The name of the tree on university . .
rounds period of silence of
g trees in the street
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1 | Ulmus uzbekistanica Drob. 26.10.2018 28.10.2018
2 |Maclura aurantiaca Nutt. 26.10.2018 28.10.2018
3 | Populus Alba L. 28.10.2018 01.11.2018
4 | Cyleditschiaria cantos L. 26.10.2018 29.10.2018
5 | Thuja occidentalis L. 29.10.2018 07.11.2018
6 | Biota orientalis E. 29.10.2018 07.11.2018
7 |Saphora japonica. 26.10.2018 28.10.2018
8 | Fraxinus aurantiaca Nutt. 28.10.2018 28.10.2018

The results showed that the trees located in the University area were found to have entered
the dormancy period later, so it can be concluded that the University area is a sheltered (closed)
area compared to the street.

On 11-12.11.2018, agrotechnical activities were carried out under the trees on the territory
of the university. 15-19.11.2018. The epic growth of experimental trees in the University area
and on the street was observed. In the table below, the epical growth of experimental trees in
the University area and on the street (Tab. 2) was observed. The results are presented in the
following tables.

Table(2): The epical growth of experimental trees in the University area and on the street
was observed

Epical growth of tree Epical th of t
Ne | The name of the tree trunks in the university plca. growta ot tree
trunks in the street (cm)
area (cm)

1 |Ulmus uzbekistanica Drob. H 62.3 -
Ulmus uzbekistanica Drob. 1.1 96.0 75.8
Ulmus uzbekistanica Drob. 1.11 45.5 49.3
Ulmus uzbekistanica Drob. 1.111 73.5 41.3

2 |Maclura aurantiaca Nutt. H 49.4 -
Maclura aurantiaca Nutt. 1.1 27.0 27.0
Maclura aurantiaca Nutt. 1.11 43.0 43.0
Maclura aurantiaca Nutt. 1.111 31.0 31.0

3 |Populus Alba L. H Populus Alba 82.5 -

L 1.1 35.5 60.5
Populus Alba L. 1.11 35.0 30.0
Populus Alba L. 1.111 49.0 50.1

4 |Cyleditschiaria cantos L. H 32.2 -
Cyleditschiaria cantos L. 1.1 28.0 170
Cyleditschiaria cantos L. 1.11 23.0 1241
Cyleditschiaria cantos L. 1.111 21.0 78.4

5 |Thuja occidentalis L. H 43.2 -
Thuja occidentalis L. 1.1 39.8 18.4
Thuja occidentalis L. 1.11 39.0 19.1
Thuja occidentalis L. 1.111 37.4 14.8

6 |Biota orientalis E. H 48.4 -
Biota orientalis E. 1.1 46.0 59.1
Biota orientalis E. 1.11 42.0 59.6
Biota orientalis E. 1.111 45.0 53.5

7 |Saphora japonica. H 28.4 -
Saphora japonica. 1.1 41.2 42.4
Saphora japonica. 1.11 44.0 32.1
Saphora japonica. 1.111 38.0 34.2
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8 | Fraxinus aurantiaca Nutt. H 36.3 -
Fraxinus aurantiaca Nutt. 1.1 32.5 58.0
Fraxinus aurantiaca Nutt. 1.11 38.5 59.0
Fraxinus aurantiaca Nutt. 1.111 38.0 54.4

Further observation work was carried out at the end of winter and beginning of spring. The
observation work began with the observation of the beginning of the spring awakening period
in the trees taken for the experiment. In this case, the beginning of the renaissance period of the
trees taken for the experiment on the street is presented in (Tab. 3).

Table (3): The beginning of the spring awakening period of Thuja occidentalis L., Biota
orientalis E. trees was marked by the introduction of greenness at the tip of the leaves

Ne |The name of the tree The date of awakening |The dates of
of tree buds in the awakening tree
university area buds on the street

1 | Ulmus uzbekistanica Drob. 01.03.2019 02.03.2019

2 |Maclura aurantiaca Nutt. 01.03.2019 02.03.2019

3 |Populus Alba L. 01.03.2019 02.03.2019

4 | Cyleditschiaria cantos L. 01.03.2019 02.03.2019

5 | Thuja occidentalis L. 22.02.2019 20.02.2019

6 |Biota orientalis E. 22.02.2019 20.02.2019

7 |Saphora japonica. 03.03.2019 03.03.2019

8 | Fraxinus aurantiaca Nutt. 03.03.2019 03.03.2019

On 24-26.01.2019, agrotechnical activities were carried out on the university territory and
under the trees on the street, and the tree bases were cleaned.

25.02 - 04.03.2019. The epic growth of experimental trees in the University area and on the
street was observed.

From the results of the experiments conducted, it can be seen from the results of the trees
that no growth is observed in any tree during the winter dormancy. The sprouting of tree buds
and the appearance of leaves depends on air temperature, as well as wind, sunlight and soil
temperature.
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This article presents the results of a study on the possibility of using the changes in the levels
of fluctuating asymmetry indicators of common bean (Phaseolus vulgaris L.) as biomarkers of soil
salinity. Since the most sensitive process of a leaf affected by stress factors is photosynthesis, we
also investigated leaf fluctuating asymmetry as a bio-test for assessment physiological state of the
plant in the conditions of soil salinity. The efficiency and intensity of photosynthesis depend on leaf
photosynthesis pigments content. Therefore, we searched for correlations between leaf fluctuat-
ing asymmetry indicators and amount of chlorophylls.

Key words: salinity, fluctuating asymmetry, chlorophylls, carotenoids

Introduction. The FAO states, that soil salinity is the most important, growing, global prob-
lem facing humanity. Salt-affected soils are common on all continents. It occurs in more than
100 countries and prevail in arid and semi-arid regions. The total area of saline soils in the
world is about 1 billion ha (FAO-ITPS-GSP, 2015). According to the available data, approxi-
mately 50% of cultivated land will be exposed to salinization in 2050 (Kasumov, 2012). Soil
salinization is considered major issue for the territory of Azerbaijan. The area of saline soils in
Azerbaijan is more than 1.3 million hectares (Mammadov, 2007).

Salinity is an major abiotic stress factor that affects plant metabolism, causing changes in
the morphological and anatomical structure, physiological and biochemical state of plants. Sali-
nization of territories leads to a reduction in biodiversity and a decrease in the productivity of
agro- and biocenoses. This poses a serious risk to global food security. Therefore, the creation
of new salt tolerant plant varieties is one of the main tasks facing breeders.

Given the above, it is currently relevant to identify the most effective and fastest methods
for assessing salt-resistant plant genomes. Express diagnostics of the state of the plant organ-
ism is an important element of the agricultural crop production process. Fluctuating asymmetry
of bilateral traits is the informative and easy tool for investigation the developmental stability
of plants. Fluctuating asymmetry is an external manifestation of internal instability in the de-
velopment of organisms affected by stress factors (Mammadova, 2009). Under salinity stress,
most plants experiences physiological changes before exhibiting visible phenotypic changes
in morphological traits of leaves. Photosynthesis is the main physiological function of a green
plant to obtain matter and energy. At the same time, it is one of the most sensitive to the stress
physiological processes. The photosynthetic capacity of a plant is largely determined by its pig-
ment content.

Therefore, the aim of present research was to investigate whether fluctuating asymmetry
of common bean leaves may be used for the express diagnostics of plant salt tolerance and
physiological state of the plant under saline conditions.

Materials and methods. The object of the study was “Yerli piyada” variety of common bean.
Common bean (Phaseolus vulgaris L.) belongs to the genus Bean (Phaseolus) of the Legume fam-
ily (Fabaceae). Like all legumes, common bean takes an important place in ensuring the food
security of Azerbaijan due to nutritional value and scale of use.

Both laboratory and field research were conducted. In the model and field experiments,
soils with a relatively low salinity level called control, and soils with a relatively high salinity
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level called risky. In the field experiments, natural ecosystem on Khachmaz region was chosen
as the control area, Jeyranbatan and Mehdiabad settlements of Absheron region as the risky
saline area. The geographic coordinates of the research areas were determined using a GPS
navigator.

In the model experiments conducted under laboratory conditions, fertile forest soil was
taken as a control soil. The control soil salinity was artificially increased with 0.2% and 0.3%
NaCl.

Soil samples were analyzed in the appropriate laboratory at the Institute of Soil Science
and Agrochemistry. The pH of the soil samples was determined by potentiometric method in
water solution using Orion 3-Star Benchtop PhMeters (Thermo Scientific, USA). The degree of
of soil samples salinity was measured by determining their electrical conductivity (EC) with
Orion 3-Star Benchtop Conductivity Meters (Thermo Scientific, USA) (Han, 2021). Taking into
account that soil salinity depends on the amount of humus, moisture and type of the soil, to
increase the probability of research accuracy these indicators were determined based on the
literature data (Mammadov, 2007).

The percentage of seed germination was calculated according to the formula A=n/m-100%
(A-germination %, n-the number of germinating seeds, m-the total number of seeds).

The evaluation of the individual stable development of the plant was carried out by fluctu-
ating asymmetry method (Sakai, 1965; Mammadova, 2009). In each leaf of 30- and 60-day-old
plants, measurements were made on 1 morphometric trait: the distance of the maximum width
of the leaf from the main vein to the right and left side. The results of the measurements were
processed using the specially developed statistical software “STATISTIK 6”(Salvatore, 2002),
based on known formulas and the bilateral difference (BF), fluctuating asymmetry coefficient
(FAC), dispersion (D) was calculated (Palmer, 1986; Lakin, 1990).

To determine the physiological state of the plant the changes in the amount of photosynthe-
sis pigments in 10-15-20-day-old bean sprouts were studied. The amount of chlorophyll aand b
and carotenoids were determined following the spectrophotometric method, at wavelengths of
440.5, 644, and 662 nm, using the formula of Holm Wettstein (Tretyakova, 1990).

The relationship between biometric and physiological parameters was determined by us-
ing correlation coefficient (Lakin, 1990).

Results and discussion. It is known, that the soils with electrical conductivity less than 2
mS/cm are considered non-saline. An electrical conductivity of the soils with slightly saline var-
ies from 2 to 8 mS/cm. Moderately saline soils are an electrical conductivity of which is 8 - 16
mS/cm. If the electrical conductivity of the soils is more than 16 mS/cm, they are strongly saline
soils (Ayers, 1985). As a result of soil analysis (table 1), the highest concentration of salinity
was determined in the soil sample obtained from Jeyranbatan settlement of Absheron region.
it is strongly saline soil. The lowest concentration of salinity was determined in the soil sample
obtained from the natural ecosystem in the territory of Khachmaz region it is non-saline soil.
The soil sample from Mehdiabad is moderately saline. At the model experiments control soil is
moderately saline. The soils, which salinity was artificially increased by 0.2% and 0.3% Nacl,
are strongly saline soils.

The results of the assessment of developmental instability in plants are shown in table 1. The
percentage of seed germination in both field experiments and model experiments decreased as soil
salinity increased. Thus, in Jeyranbatan, where the concentration of salinity is the highest, the val-
ue of the percentage of seed germination is the lowest. The highest percentage of germination is in
Khachmaz district, where salinity is the lowest. The results show that bean plants are less resistant
to salt stress during the seed germination stage of development.

Table (1): The percentage of seed germination and fluctuating asymmetry indicators of
bean plant leaves

Field experiments

Soil 1 i 30-day plant 60-day plant
P P % of seeds D FAC D FAC
cm) x+m (mm) x+m (mm)
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Khachmaz-
natural 6.8 2.72 90% 2.10£0.18 | 2.13 | 0.023 | 1.98+0.16 | 1.33 | 0.016
ecosystem
(control)

Mehdiabad 7.5 14.99 80% 2.2240.19 | 3.16 | 0.020 | 2.04+0.17 | 2.56 | 0.041
Ceyranbatan | 7.6 46.2 62% 2.9140.28 | 3.13 | 0.051 | 2.90£0.28 | 3.20 | 0.022
Model experiments
control soil 5.7 16.09 929% 2.35+¢0.21 | 3.01 | 0.005 | 2.0120.17 | 1.40 | 0.016

control soil
0,
20200 Nacl | 63 19.99 90% 2.2540.02 | 3.24 | 0.020 | 3.20+0.31 | 437 | 0.030
control soil 0
0.3% Nacl | 66 21.79 76% 2.08+0.18 | 3.14 | 0.027 | 2.58+0.24 | 2.92 | 0.024

In model experiments, the indicators of bilateral difference and dispersion in 30-day plants
in the control soil are greater than in soils with 0.2% and 0.3% NaCl. But the index of the FA
coefficient increases with increasing salinity. This is due to the greater instability of the dis-
tribution of changes within the trait. In 60 day plants, the highest rates of bilateral difference,
dispersion, and FA coefficient are observed in the soil with 0.2% NacCl.

In field experiments, the indicators of bilateral difference and dispersion in 30 and 60 day
plants increase as soil salinity increases. The index of the FA coefficient on saline soils also in-
creases in comparison with the control soil. But in Jeyranbatan, where soil salinity is 3 times
higher than in Mehtiabad, the FA coefficient is almost equal. And for 60 day plants, this indica-
tor in Mehtiabad is 1.86 times higher than in Jeyranbatan. This can be explained by a sharper
amplitude of changes in the bilateral difference within the trait. Also, it should be noted that in
field experiments it is impossible to create completely identical conditions for plant growth. In
addition to differences in the level of soil salinity, the stability of plant development is affected
here by a complex combination of all available environmental factors.

According to Table 1, amounts of photosynthetic pigments in 10-day-old bean seedlings
increased with the increasing NaCl concentration (0.2%-0.3%). Although a decrease in the
amount of pigments was observed on the 20th day compared to the 15th day in the bean seed-
lings of the control and salt-treated variants, they were still greater compared to the 10th day.

[t should be noted that in the first stages of plant ontogenesis, the intensity of some physi-
ological-biochemical processes, including photosynthesis, increases. There is also information
about the presence of a positive correlation between the increase in the intensity of photosyn-
thesis and the increase in the amount of photosynthetic pigments.

The change in the amount of carotenoids was found to be less compared to other pigments
under stress conditions.

It is known that carotenoids (lutein, violaxanthin, neoxanthin) ensure an increase in the
spectral range used for photosynthesis by playing the role of additional light receptors in chlo-
roplasts. Besides, carotenoids perform a photoprotective function during photosynthesis. Thus,
carotenoids protect plant cell membranes from oxidative damage caused by the light (Verma,
2005) and participate in the neutralization of reactive oxygen species. The increase in the
amount of pigments is considered to be an antioxidant defense mechanism during stress.

Table (2):Amounts (mg/100g) of chlorophyll a (Chl a), chlorophyll b (Chl b ), and carot-
enoids (Car) in 10-, 15-, and 20-day-old bean seedlings cultivated in different soil cultures (ac-
curacy index is below 3% in the table)

Field experiments
Soil samples Cla Clb Car

10day 15day | 20day | 10day | 15day | 20day | 10day | 15day 20day
plant plant plant plant plant plant plant plant plant

Khachmaz,natural

46.25 52.4 43.5 14 20.3 15.3 32.3 32.68 27.12
ecosystem (control)
Mehdiabad 15.3 49.9 3.06 1.87 18.5 17.43 12.68 33.06 26.1
Ceyranbatan 13.5 15.8 14.06 4.25 17.56 12.75 9.56 10.06 9.6

Model experiments
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control soil 33.125 64.25 47.5 15.18 18.3 18.12 18.5 34.6 29.1
control soil +0.2% NaCl

9.3 33.4 31.8 6.9 12.1 9.56 2.75 23.75 22.75

control soil +0.3% NaCl 16.8 184 | 16.06 6.5 7.31 7.12 875 | 16.8 12.75

Thus, based on literature data and our research, it can be concluded that during long-term
exposure to salt, the formation of the chlorophyll-protein-lipid complex is disrupted as a result
of the toxic effect of Na* and Cl" ions entering chloroplasts (Akbari, 2012). Besides, the break-
down of granules occurs, thylakoid membranes lose their activity and ultimately the amount of
photosynthetic pigments begins to decrease.

Similar results were obtained in the field trials for plant samples cultivated in different soil
types. Thus, although the amount of photosynthetic pigments decreased in 20-day-old bean
seedlings, it was more than that of 10-day-old seedlings.

The morpho-physiological research revealed that cultivation of the bean plant under medi-
um and high salinity is not appropriate.

An analysis of the indicators of the correlation coefficients between the FA coefficient and
the total chlorophyll content in the leaves of 30-day and 60-day plants showed that there is an
inverse relationship between these indicators. So the increase in the level of the FA coefficient
is accompanied by a decrease in the total content of chlorophyll. And this relationship in 30-day
plants (r = - 0.9) stronger than in 60-day (r = - 0.7) plants. Perhaps this is due to the initial stage
of adaptation of the physiological state of the plant to the soil salinity.

Thus, the results of the present study show that with increasing levels of soil salinity, the
level of phenotypic deviation from developmental stability in the leaf morphological trait of Ph.
vulgaris increased too. This is reflected in the increasing of FA coefficient. In parallel with the
increased level of phenotypic variation, the physiological state of the plant worsens, and the
total content of chlorophyll in the leaves decreases. This is confirmed by the correlation coeffi-
cient values between the FA coefficient and total chlorophyll content. This opens up new oppor-
tunities for using FA, which has proven itself as an effective biotest for assessing the instability
of the development of an organism, as well as in predicting the physiological state of a plant.
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In this article, information on the origin and distribution, climate, temperature, water de-
mand and soil conditions, as well as the importance of some species of Amaranthus L. is presented.
Key words: flora, protein, vitamin, altsgeymer, kosmopolit

Amaranth kelib chiqish vatani Janubiy Amerika bo‘lib, dunyodagi eng qadimiy ozig-ovqat
ekinlaridan biri va uning yetishtirilishi miloddan avvalgi 6700 yillarga to‘g'ri keladi. Amaranth
turkumi 60 ga yaqin turlardan iborat bo‘lib, ularning bir nechtasi bargli sabzavotlar, donlar
yoki manzarali o‘simliklar sifatida yetishtiriladi, boshqalari esa begona o‘tlardir. Donli ama-
ranth turlari so‘nggi bir necha ming yil ichida dunyoning turli burchaklarida va turli vaqtlarda
muhim ahamiyatga ega bo‘lgan. Hozirgi vaqtda amaranth ko‘plab mo‘tadil va tropik mintaqa-
larda yashil, bargli sabzavot sifatida keng targalgan. 1400-yillarda Meksikada Aztek sivilizat-
siyasining avjida bo‘lgan. Uni Amerikada 8000 yildan beri urug‘i uchun o‘stiriladi. Ikkilamchi
vatani esa Xitoy hamda Hindiston. Ushbu o‘simlikni yetirtirishga oid tajribalar shuni ko‘rsata-
diki, o‘simlikni yetishtirish fermerlar uchun yuqori daromad manbai bo‘lishidan tashqari, chor-
vachilik, parrandachilik, ozig-ovqgat, farmatsevtika va kosmetika sanoatida xam keng miqyosda
foydalanish mumkinligi ko‘rsatdi, protein, minerallar va vitaminlarning muhim qismini oziq-
ovqat bilan ta’'minlaydi (Saidganiyeva va Tufliyev, 2021).

Amarant o‘simligi amarantdoshlar oilasiga kiruvchi o‘simlik bo‘lib, xalq tilida biz ushbu
o‘simlikni gultojixo‘roz deb ataymiz. Amarant turlari tikanli ko‘rinishga ega tik yoki yoyiladigan
ko'p yillik o‘simliklardir. Donli amarantlar gul, barg va poya rangida farqlanadi, ammo o‘simli-
kning har uch gismida to‘q qizil yoki qip-qizil rang keng tarqalgan. Ba’zi navlar yashil gullarga
ega, ba'zilari esa ko‘proq oltin rangga ega. Chuqur qip-qizil navlarning ba’zilari to‘liq gullashda
juda ajoyib bo‘lishi mumkin. O‘simlikning balandligi turlarga, o‘sish muhitiga va atrof-muhitga
qarab 0,3 m va 2 m orasida o‘zgarib turadi. Bo'yi 1,524 m dan 2,134 m gacha bo‘ladi (1988).

Amaranth qurg‘oqchil muhitga juda chidamli. Amaranth uruglari unib chiqishi uchun
tuproq harorati 18°C dan 25°C gacha, optimal o‘sish uchun esa havo harorati 25 ° C dan yuqori
bo‘lishi kerak. 18°C dan past haroratlarda o‘sish to‘xtaydi. Vegetatsiya davridagi kunlar soni
amaranth o‘sishining asosiy omilidir. Past haroratlar va qisqaroq kunlar gullashni keltirib
chigaradi, keyinchalik barg hosildorligining pasayishiga olib keladi. (Saidganiyeva va Tufliyev,
2021).

Ma'lumotlarga ko‘ra, amarant ko‘pchilik sabzavotlarga nisbatan qurg‘oqchilikka chidamli.
Amaranth qurg‘oqchilikka chidamli deb hisoblansa-da, uning aniq mexanizmi yaxshi tushuni-
Imagan. Haddan tashqari quruq sharoitda unga yordam beradigan xususiyat - bu vaqtinchalik
so'lib, keyin yomg‘irdan keyin jonlanish qobiliyatidir. Hosil botqoqlikka dosh berolmaydi, chun-
ki u suv iste’'moli uchun nisbatan kam quvvatga ega. O‘simlikning kuchli qurg‘oqchilikka duchor
bo'lishi erta gullashni keltirib chigaradi va barglar ishlab chiqarishni to‘xtatadi (Gireesh, 2016).

Bu har xil tuproq turlariga, shu jumladan marginal tuproglarga moslashgan, lekin unum-
dor, yaxshi qurigan tuproglarda va chuqurroq tuproqglarda eng yaxshi natija beradigan ekindir.
Erkin va yumshoq organik moddalar miqdori yuqori bo‘lgan tuproglar erta va og'ir hosil uchun
idealdir. Loydan pastroq tuproqlarni tanlash va qobiq paydo bo‘lish ehtimolini minimallasht-
irish uchun uruglarni boshqarish yaxshi o‘simliklarni ta’'minlashga yordam beradi. Amaranth
tez unib chiqishi va paydo bo‘lishi uchun urug‘ning tuproq bilan yaxshi aloqasini talab giladi va
tuproq namligi butun urug‘lik chuqurligida saqglanishi kerak. Sabzavotli amarantning o‘sishiga

72




tuproqning pH darajasi 4,7 dan 5,3 gacha salbiy ta’sir ko‘rsatadi. Ph 6,4 bo‘lgan tuproq yuqori
hosil berishi mumkin (1988).

Respublikamizda ham ushbu o‘simlikni katta e’tibor berilib, yetishtirish xamda yetishtir-
ishga doir ko‘plab tajribalar olib borilmoqda. Misol tarigasida amarant o‘simligining 19 ta turi
Andijon viloyati iglim sharoitida sinab qo‘rilib, ulardan 5 ta navi tanlab olindi (Saidganiyeva,
2021).

Sabzavotli amaranth turlaridan biri bo‘lgan, ta’mi ismaloqqa o‘xshash o‘simlik Amaranthus
tricolor ogsil va askarbin kislotaga ancha boy bo‘lgan o‘simlikdir. Muhim ozuqaviy qiymatga ega
bu o‘simlik AQSHda Milliy Fanlar Akademiyasi tomonidan e’tirof etilgan (1984). Ushbu mash-
hur sabzavot tropik Janubiy Osiyoda paydo bo‘lgan. U asosan tropik va mo‘tadil mintaqalarda
keng tarqalgan. U tarixdan oldin noma’lum bo‘lgan yovvoyi nasldan xonakilashtirilgan. Ama-
ranthus tricolor noyob ekzotik sabzavot sifatida (1-rasm). Afrikaning bir gancha mamlakatlar-
ida uchraydi. Hind muhojirlari tomonidan olib kelish natijasida, Sharqiy va Janubiy Afrikada
yetishtirila boshlagan. Uni Benin, Nigeriya, Keniya, Tanzaniyada mamlakatlarida ham yetishtira
boshlandi. Asosan bu o‘simlik Janubiy-Sharqiy Osiyo va Janubiy Tinch okeani orollarida keng
tarqalgan (Saubhik, 2016).

O‘simlik bir marta 0. Fedchenko tomonidan 1871 yilda Andijon atrofida yig‘ilgan. (Flora
Uzbekistan 2-tom 1953). Amaranthus tricolor begona bir yillik o't sifatida vaqti - vaqti bilan
ekin maydonlarida, suv toshqin tekisliklarida, yo‘l chetlarida va cho‘l joylarida uchraydi. Bu
o‘simlik kunduzi 25°C dan yuqori, kechasi 15°C dan past bo‘lmagan haroratlarda yaxshi o‘sadi.
Bu o‘simlik nur va suvga bo‘lgan ehtiyoji tufayli, quyosh va nam tuproqli muhitni yaxshi ko‘ra-
di. Agar tuproq juda nam bo‘lsa, ildizi chirishi mumkin. Yoki tuprogni haddan ziyoda o‘g‘it-
lash, barg rangini xiralashiga olib keladi. Asosan, tuprog'‘i yengil (qumli), o‘rta (quloqli), og'ir
(gil). Yaxshi quritilgan tuproqni afzal ko‘radilar. Ular juda kislotali tuproqda o‘sishi mumkin.
Quyoshsevar bu o‘simlik, tushdan keyin soyaga muhtoj bo‘ladi. Barglari yaxshi o‘sishi uchun
o‘rta darajada urug‘lantirilishi kerak. Amaranthus tricolor eng issiq joylarda qisman soyaga bar-
dosh bera oladi va qurg‘oqchilikka juda chidamli. Ularning rivojlanishi bahordan kuz fasliga-
cha bo‘ladi. Ya’ni bu o‘simlik iyulda gullab, avgust oyida meva beradi. (Flora Uzbekistan 2-tom
1953) Altsgeymer kasalligining kognitiv buzilishlarida mumkin bo‘lgan molekulyar funksiyala-
rini aniqlashda Amaranthus tricolordan keng foydalanilgan. (GJH Grubben) Quyosh nurlanishi,
biokontrol agentlar, kimyoviy anorganik va mahallliy organik o‘g‘itlar va fungitsidlarning dala
sharoitida Rhizoctonia Rola (kasallik keltirib chiqaradigan tuproqdagi qo‘ziqorin), ya’'ni bar-
glar kuyishi kasalligi Amaranthus tricolor o'sishi va hosildorligiga ta’sir ko‘rsatadi. Bu kasallikni
o‘rganish uchun 2 ta tajriba o‘tkazilgan: biri tuproqli va quyoshli muhitda, ikkinchisi quyosh
nurlanmaydigan muhitda (Gireesh, 2016)

Rasm (1): Amaranthus tricolor o‘simligining umumiy ko‘rinishi va gullari.

O‘rtayer dengizi vatani bo‘lgan Amaranth blitum ilgari Yevropada sabzavot sifatida etishtiril-
gan va shu yo‘l bilan dunyoning ko‘p gismida, shu jumladan Shimoliy Amerikaning bir gismida
tropik mintagadan mo‘tadil iqlimli mintagqagacha tarqalgan. Hindistonda eng ko‘p yetishtiril-
adigan sabzavotlardan biri. U Massachusets va Rod-Aylenddagi qumli, buzilgan joylarda topil-
gan (Subhik, 2016). Ko‘pgina Afrika floralarida Amaranthus blitum o‘rniga Amaranthus lividus
nomi ishlatiladi. Amaranthus blitum L. va Amaranthus lividus L. nomlari bir vaqtning o‘zida nashr
etilgan. To‘g'ri ism taksonlarni birinchi bo‘lib birlashtirgan, ulardan birini gqabul qilgan muallifga
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bog‘lig. JD Xuker (1885) ularni birinchi bo‘lib birlashtirgan va buni Amaranthus blitum nomi
bilan amalga oshirdi (11) Umumiy tarqalishi O‘rta Osiyo janubi, Kavkaz, Janubiy Yevropa, Kichik
Osiyo, Eron, Shimoliy Afrika. O‘zbekiston hududida Toshkent, Andijon, Namangan, Samarqand,
Buxoro, Surxandaryo viloyatlarida sug‘oriladigan ekinlar orasida, hovlilarda, uy bog‘larida bego-
na o‘t sifatida o‘sadi. Ba’zan sotish uchun maxsus o‘stiriladi.( Flora Uzbekistan 2-tom 1953). Am-
aranth-kosmopolit bo‘yi 10-30 sm keladigan och yashil yoki binafsharang, poyasi shoxlangan bir
yillik o‘t. (2-rasm) Miqdoriy qisqa kunlik o‘simligi. Amarantlar g‘ovak tuzilishga ega unumdor,
yaxshi qurigan tuproqlarni yaxshi o‘sadi. Minerallarning o‘zlashtirilishi juda yuqori. Amaranthus
blitum noqulay iqlim va tuproq sharoitlariga nisbatan ancha chidamli (GJH Gubben)

=~

o

Rasm (2): Amaranth blitum o‘simligining umumiy ko ‘rinishi.

Amarant shifobaxsh o‘simlik bo‘lib, yuqumli kasalliklar, ateroskleroz, anemiya, avitaminoz,
gipertoniya, onkologik va yurak qon-tomir xastaliklaridagi muammolarni hal gilishda keng foy-
dalaniladi. Amarant moyi immunitetni oshirishda, kamqonlikka qarshi kurashda tavsiya etila-
di Amarant o‘simligi yuqori energetik yem bo‘lib, nasldor qoramollar go‘sht maxsuldorligi va
parandachilikda tuxum sonining ko‘payishiga ijobiy ta’sir ko‘rsatadi.

Xozirgi kunda tuproqlarning sho‘rlanish darajasi kuchli bo‘lib, bunday noqulay sharoitda
amarant o‘simligini o‘stirish mumkinligi bo‘yicha bir qancha tadqiqotlar o‘zining ijobiy natija-
sini ko‘rsatyabdi.
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SYNTHESIS OF NEW SCHIFF BASE BASED ON ANILINE DERIVATIVES
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Schiff bases are compounds with the C=N (imine) group that are formed by the reaction of
aldehydes or ketones with amines. After Hugo Schiff, these compounds are known as Schiff bases.
Schiff bases are widely used in industry and have high biological activity. Furthermore, it is well
known that complexes formed by Schiff bases with nanoparticles of various metals are widely used
and exhibit high activity. These properties have heightened interest in their synthesis.

R
NH, OH HO
X % R X
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+ e C X
100°C H
X X X

X = Hal

In this work, we synthesized a new Schiff base based on these properties. The reaction reac-
tion was carried out in ethanol, at 100° C for 12 hours. Finally, the reaction product was filtered,
and the yellow halogenated Schiff base was synthesized. NMR spectroscopy was used to confirm
its structure after drying. The ability of the compound obtained from the reaction to be used in
various syntheses as well as having high biological properties is the main goal in synthesizing
halogenated derivatives.

Key word Schiff base, Biological activity, Halogenated aniline derivative

MAGNETIC RESONANCE CHARACTERISTICS OF IRON OXIDE
CRYSTALLINE PARTICLES IN BIOLOGICAL SYSTEMS
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The article is devoted to the study of the formation of crystalline magnetic nanoparticles in
some medicinal plants widely distributed in different regions of Azerbaijan. Rosemary (Salvia Ros-
marinus), wild rose (Rosa L.) and wormwood (Artemisia L.) plants growing in various regions of
Azerbaijan have been studied by the electron paramagnetic resonance (EPR) method. The identifi-
cation of the spectra detected in the leaves of the plants showed that the signals characterizing the
nanophase crystalline iron oxide magnetic particles (9=2.32, AH = 320 G) were registered in these
plants. The intensities of these signals were found to be different in various plants.

Key words: EPR signals, medicinal plants, crystalline magnetic nanoparticles, antioxidant
properties.
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Introduction. Azerbaijan is a country rich in medicinal plants. These plants have been stud-
ied by various researchers for many years. In general, medicinal plants have been discovered
since ancient times and are widely used in folk medicine. Medicinal plants are widely used in
non-industrialized societies because they are readily available and cheaper than modern drugs.

Many of the higher plants and fruits included in the flora of Azerbaijan are medicinally import-
ant, and people have used them in the treatment of one or another disease since ancient times.
Plants with such characteristics are represented by 1545 species, which makes up 34.3% of the
total plant species included in the flora of Azerbaijan (Nasibova, 2019, 2021; Kavetskyy, 2018).

Medicinal plants such as olive (Olea L.), licorice (Glycyrrhiza L.), thyme (Thymus L.), anise
(Foeniculum vulgare), wormwood (Artemisia absinthium) and others have been extensively stud-
ied by researchers. It should be noted that there are special active substances in medicinal plants,
which are called alkaloids, glucosides, saponins, vaccines, essential oils, bitter substances, mucus,
vitamins, resins, and phytoncides. It is clear that the specific effect of each medicinal plant on the
human body is evaluated by the presence or absence of active substances in its composition.

For many years, we have been conducting research on the impact of various stress factors
on biological systems (Nasibova, 2019, 2021; Kavetskyy, 2018). Paramagnetic properties and
new physicochemical properties arising in plants and animal organisms under the influence of
stress factors were studied by the method of electron paramagnetic resonance (EPR) (Nasibo-
va, 2020, 2021, 2022, 2023; Khalilov and Nasibova, 2022).

In the presented work, researches and results obtained with some medicinal plants of Azer-
baijan (rosemary (Salvia rosmarinus), rose hip (Rosa L.), wormwood (Artemisia absinthium.)
are given. The generation of crystalline magnetic nanoparticles in these plants was determined
in the studies conducted by the EPR method.

Research objects and methods. The objects of research were rosemary (Salvia rosmarinus),
rose hip (Rosa L.), wormwood (Artemisia absinthium.) which are common medicinal plants in
Azerbaijan.

Rosemary is an evergreen shrub with a characteristic scent. Usually, this plant is cultivated
in gardens in hot climates. The leaves are narrow, linear in shape and about 1 sm long. Rose-
mary is quite resistant to most pests and plant diseases, although it is susceptible to fungal in-
fections in humid climates. It is used for medicinal purposes, as an ornamental plant, in the food
industry as a seasoning, and as a natural preservative. Salvia Rosmarinus contains bioactive
molecules involved in several pharmacological activities such as anti-inflammatory, antioxi-
dant, antitumor, antimicrobial, etc.

Another medicinal plant we studied was the wild rose hip. Rose hip is very important in the
prevention and treatment of various diseases, it has a high level of antioxidant and antimicrobi-
al effect. The antioxidant activity of the rose hip plant is related to the polyphenol compounds,
vitamins C, E, B and carotenoids. This plant also has effects against many diseases, especially
diabetes and cancer.

Wormwood is a medicinal plant with antibacterial properties. Wormwood teas or infu-
sions are used in bronchial asthma. Decoctions made from its roots have an antispasmodic,
anti-worm effect on the body. Welding stimulates the function of the stomach and causes accel-
eration of the digestive system.

The leaves of the above-mentioned highly valuable medicinal plants of Azerbaijan were
studied by the EPR method, and their paramagnetic characteristics were investigated.

Result and discussions: The leaves of the studied plants were collected from different ar-
eas of Azerbaijan (Baku, Absheron, Barda, Goychay). Their spectra were detected in the EPR
(BRUKER, Germany) spectrometer (Fig. 1; Fig. 2).
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Figure (1): EPR spectra of rosemary (Salvia rosmarinus) plant leaves collected from dif-
ferent areas

EPR spectra recorded in the leaves of rosemary (Salvia rosmarinus) collected from 3 differ-
ent regions of Azerbaijan are given in (Fig. 1). Free radical signals (g=2.0023), signals of iron
ions (g=4.3) and broad EPR signals characterizing iron oxide magnetic nanoparticles (g=2.32)
were observed in the spectrum recorded in the wide range of magnetic field (500 - 5500 G).
The recording of signals characterizing nanophase crystalline iron oxide magnetic nanoparti-
cles in the leaves of Salvia rosmarinus plant allows us to say that they have magnetic properties.
As can be seen from (Fig. 1), the recorded EPR signal intensity was higher in Salvia rosmarinus
plants collected from Absheron. Such a behavior of EPR signals may be due to more environ-
mental pollution in that area. Thus, in our previous works, the emergence of magnetic proper-
ties in living systems during the influence of stress factors was shown.

At the same time, the EPR spectra of the leaves of rose hips (Rosa L.) collected from differ-
ent areas of Azerbaijan (Barda, Goychay) were recorded in a wide interval of the magnetic field

(Fig. 2).
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Figure (2): EPR spectra of rose hip (Rosa L.) leaves collected from different areas

Free radical signals (g=2.0023), broad EPR signals characterizing iron oxide magnet-
ic nanoparticles (g=2.32) and weak signals of six-component manganese ions (g=2.01) were
formed in the recorded spectra of the leaves of the rosehip plant in a wide range of the magnetic
field in the EPR spectrometer (Fig. 2). The recording of the signal characterizing the nanophase
crystalline magnetic particles in the leaves of the rosehip plant allows us to assume the occur-
rence of magnetic properties in the leaves of this plant. This indicates that the rose hip in those
areas is exposed to the effects of various stress factors (UV-radiation, temperature, humidity,
etc.). The amplitude of the signal characterizing the nanophase magnetic particles in the rose
hip leaves collected from the Goychay area was higher than the corresponding signal generated
in the rose hip leaves collected from the Barda area.

In addition to free radical signals, signals of iron oxide magnetic nanoparticles were also
recorded in the EPR spectra of wormwood collected from these areas.

This allows us to talk about the occurrence of magnetic properties in the investigated me-
dicinal plants.
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FARG‘ONA VODIYSI TUPROQ ALGOFLORASINING
TAKSONOMIK TARKIBI
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The article explains that the Fergana Valley consists of plains, hills, and mountain regions, the
soil and climatic conditions of those places are different. In addition, information on soil types of
the Fergana Valley and 288 species and types of soil algae found in them is provided. It is noted
that the species belonging to Cyanophyta, Xanthophyta, Bacillariophyta and Chlorophyta divi-
sions identified in the soil algoflora are the leading classes, orders, families, genera and species.
According to the results of the conducted research, it was found that the number of species at the
observation points in all directions is blue-green algae (Cyanophyta).

Key words: algoflora, algocenosis, taxonomic analysis, dominant, section.

O‘rta Osiyodagi tog'lar orasida joylashgan Farg‘ona vodiysi, O‘rta Osiyoning yirik tog‘ ora-
ligi (soylik) botiglaridan biri. Shimolda Tyanshan va janubda Hisor Olay tog’ tizmalari bilan
o‘ralgan. Asosan, O‘zbekiston, gisman Qirg'iziston va Tojikiston Respublikalari hududida. Keng
qismi Turkiston va Olay tizmalarining shimoliy yon bag'irlariga borib taqaladigan uchburchak
shaklida bo‘lib, shimoldan g‘arbdan Qurama va Chatqol tizmalari, shimoldan sharqdan Farg‘ona
tizmasi bilan o‘ralgan. G‘arbda tor yo‘lak (eni 8—10 km) «Xo‘jand darvozasi» orqali Toshkent—
Mirzacho'l botig'i bilan tutashgan. Uzunligi 300 km, eni 60—120 km, eng keng joyi 170 km,
maydoni 22 ming km? Balandligi, g‘arbida 330 m, sharkdda 1000 m. Uning umumiy uzilishi el-
lips (bodom) simon ko‘rinishda. G‘arbdan sharqqa kengayib boradi (Xusanova va boshq., 2020).

Farg‘ona vodiysi tekislik, adir va tog’ mintaqalaridan iborat bo‘lib, u yerlarda tuprog'i, iqglim
sharoitlari turlichaligi bilan bir-biridan farq qiladi.

Farg‘ona vodiysining tuprog‘i turlicha. Sirdaryo sohili qayir usti terrasalarida (ko‘hna qa-
yir) va 400 m balandlikkacha o‘tloqi, o‘tlogibotqoq, turli darajada sho‘rlangan sho‘rxok tupro-
glar tarqalgan. 400 m dan 800 m gacha bo‘lgan balandlikdagi tekisliklar, soy, yoyilmalarda bo‘z
va surqo‘ng'ir tuproqlar, 800—1200 m balandlikda och bo‘z tuproq, to‘q va tipik bo‘z tuproqlar
tarqalgan. Ularning tarkibida 4% gacha chirindi bor. Soylikning sernam va botqoklashgan past
joylarida tol, yovvoyi jiyda, turang‘il, gamish, qiyoq, kumliklarda cherkez, qandim, quyonsuyak,
saksovul, jiyda, adirlarda izen, shuvoq, efemer va efemeroidlardan qorabosh, qo‘ng‘irbosh, boy-
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chechak, chuchmomalar, vodiylarda kichik-kichik to‘qayzorlar uchraydi. Farg‘ona vodiysi teki-
slik, adir va tog’ mintaqalaridan iborat bo‘lib, u yerlarda tuproq, iqlim sharoitlari turlichaligi
bilan bir-biridan farq giladi (Xusanova va boshgq., 2021).

Farg'ona vodiysining tekislik, adir, tog‘ oldi va tog‘ mintaqalari tuproqlarida olib boril-
gan algologik tadqgiqot natijasiga ko‘ra, mazkur mintaqalarda 288 turlari aniglandi (Shtina,
1990). Turlarning marshrut yo‘nalishlaridagi kuzatuv nuqtalari hamla turlarning to‘liq ro‘yxati
1-ilovada keltirilgan.

Laboratoriya sharoitida turlarni aniglashda Gollerbax va Shtina tomonidan ishlab chiqgilgan
metodlar bo‘yicha amalga oshirildi (Gollerbax va Shtina., 1969).

Aniglangan va ro‘yxatga olingan 288 turlar 80 turkum, 53 oila, 23 tartib, 10 sinf va 6 bo‘lim-
dan (Cyanophyta, Xanthophyta, Bacillariophyta, Chlorophyta, Euglenophyta, Cryptophyta) ibo-
rat bo‘lib, ularning taksonomik tahlili 1-jadvalda keltirilgan (Shtina va Gollerbax, 1976).

1-jadval
Farg‘ona vodiysi tuproq algotsenozining taksonomik tahlili

Ne Byi1um CuHdp | Taptu6 | Omna | Typkym | Typaapu | % ga
1 Cyanophyta 1 6 16 29 171 59,38
2 Xanthophyta 1 2 6 13 28 9,72
3 | Bacillariophyta 3 6 10 13 50 17,36
4 Chlorophyta 3 7 19 23 35 12,15
5 Euglenophyta 1 1 1 2 3 1,04
6 Cryptophyta 1 1 1 1 1 0,35

KaMu 10 23 53 81 288 100

Olib borilgan tadqgiqotlarning natijalarida, barcha mashrut yo‘nalishlaridagi kuzatuv
nuqtalarida turlarning soni bo‘yicha ko‘k-yashil suvo‘tlar (Cyanophyta) bo‘limiga mansub
turlarnig dominintligi aniqlandi (Pankratova., 2001). Cyanophyta bo‘limida 171 turlar
aniglanib, umumiy tuproq algotsenozini 59,38 %ni tashkil etdi. Ushbu bo‘limning taksonomik
tarkibi 2-jadvalda keltirilgan.

2-jadval
Suanophyta bo‘limining taksonomik tahlili
Cun¢ |TapTtuoé Ouia Typkym ;I(ZJI;:aC(;rzg
Synechococcales Merismopediaceae Holopedia 1
Synechocystis 7
Coccopedia 1
Aphanocapsa 3
% Synechococcaceae Synechococcus 5
g Rhabdoderma 1
% Schizotrichaceae Schizothrix 11
o)
g Chroococcales Gomphosphaeriaceae Gomphosphaeria 1
S
Microcystaceae Microcystis 11
Gloeocapsa 14
Gloeothece 1
Entophysalidaceae Chlorogloea 1
Pleurocapsales Hyellaceae Pleurocapsa 1
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Nostoc 15
Nostocaceae
Nematonostoc 1
Anabaenaceae Cylindrospermum 1
Nostocales Anabaena 2
Rivulariaceae Microchaete 1
Calothrix 1
Scytonemataceae Scytonema 1
Microchaetaceae Leptobasis 1
Cvanothecaceae Cyanothece 1
Oscillatoria 26
. . Phormidium 28
. . Oscillatoriaceae
Oscillatoriales Lyngbya 16
Plectonema 6
Microcoleaceae Symploca 4
Microcoleus 8
Spirulinales Spirulinaceae Spirulina 1
Kamu |6 16 29 171

Tajriba olib borgan hududlarda ko‘k-yashil suvo‘tlar bo‘limining Cyanophyceae sinfida
Synechococcales, Chroococcales, Pleurocapsales, Nostocales, Oscillatoriales va Spirulinales tar-
tiblaridan iborat bo‘lgan 16 oila, 29 turkum va 171 turlar aniglandi. Ushbu bo‘lim taksonomik
taxlil gilinganda Phormidium (28), Oscillatoria (26), Lyngbya (16), Nostoc (15), Gloeocapsa (14),
Schizothrix (11) va Microcystis (11) turkumnig turlari ko‘p uchrashi kuzatildi.

Holopedia-1 tur, Coccopedia-1, Rhabdoderma-1, Gomphosphaeria-1, Gloeothece-1, Chloro-
gloea-1, Pleurocapsa-1, Nematonostoc-1, Cylindrospermum-1, Microchaete-1, Calothrix-1, Scy-
tonema-1, Leptobasis-1, Cyanothece-1, Spirulina -1 kabi turlar soni eng kam miqdorni tashkil
etdi.

Xanthophyta bo‘limi tuproq algotsenozida 28 turlardan iborat bo‘lib, umumiy florada-
gi turlarning 9,72 %ni tashkil etdi. Xanthophyceae sinfining 2 tartib, 6 oila, 13 turkum va 28
turdan iborat. Ularga Mischococcales tartibining Pleurochloridaceae oilasi, Pleurochloris (4 tur),
Polyedriella (1 tur), Arachnochloris (1 tur), Monodus (2 tur), Chlorocloster (1 tur), Pleurogaster
(1 tur) turkumlari, Botrydiopsidaceae oilasi, Botrydiopsis (2 tur) turkumi, Botryochloridaceae
oilasi, Botryochloris (1 tur )turkumi, Centritractaceae oilasi Bumilleriopsis (5 tur) turkumi
mansub. Tribonematales tartibiga Tribonemataceae oilasi, Bumilleria (2 tur), Tribonema (4 tur),
Heterothrix (2) turkumlari, Heteropediaceae oilasiga Heterococcus (2 tur) turkumi mansub.

Bacillariophyta bulimida 50 tur aniklanib, umumiy algofloraning 17,36 % ni tashkil etd.i.
Coscinodiscophyceae sinfiga Melosirales tartibi, Melosiraceae (3 tur) turkumi mansub. Fragi-
lariophyceae sinfiga Fragilariales tartibi, Tabellariaceae oilasi, Tetracyclus (1 tur), Fragilariace-
ae oilasi, Fragilaria (3 tur) va Diatoma (1 tur) turkumlar mansub.

Bacillariophyceae sinfining Naviculales tartibi, Neidiinseae oilasi, Neidium (2 tur), Pinnula-
riaceae oilasi, Pinnularia (8 tur) turkumlari mansub.

Mastogloiales tartibiga Achnanthaceae oilasi, Achnanthes (7 tur), Frustulia (1 tur) turkum-
lari, Diploneidaceae oilasi, Diploneis (3) turkumi, Naviculaceae oilasi, Navicula (10 tur) turkumi
mansub.

Bacillariales tartibiga Bacillariaceae oilasi, Nitzschia (5 tur), Denticula (1 tur) turkumlari
mansub.

Surirellales tartibiga Surirellaceae oilasi, Surirella (5 tur) turkumi mansub.

Chlorophyta bo‘limi 35 turlardan iborat bo‘lib, umumiy algofloradagi turlarning 12,15 % ni
tashkil etdi. Bo‘limning taksonomik tarkibi 3-jadvalda keltirilgan.

80



Chlorophyta bo‘limining taksonomik tahlili

3-jadval

TypJsa
Cun¢p TapTu6 Ouna Typkym Z(I:Hup
Hypnomonadaceae Hypnomonas 4
Actinochloridaceae Actinochloris L
Macrochloris 1
Palmellopsidaceae Apiococcus 1
Chlamydomona- Chlorococcaceae Chlorococcum 2
dales Chlorosarcinaceae Chlorosarcina 2
Chlamydomonadaceae |Protococcus 1
Hydrianum 1
Chlorophyceae Palmellaceae Palmella 1
Hormotilaceae Palmodactylon 1
Dictyococcaceae Dictyococcus 3
Sphaeropleales Bracteacoccaceae Bracteacoccus 1
Scenedesmaceae Scenedesmus 1
Selenastraceae Chlorolobion 1
Chlorococcales Characiaceae Characium 2
Oedogoniales . Bulbochaete 1
Oedogoniaceae -
Oedogonium 2
_ Planophilaceae Chloroplana 1
Uleophycene Ulatzichales Fernandinella 1
Binucleariaceae Binuclearia 1
Trebouxiophy- | cpiorellales Oocystaceae Schizochlamydella 1
ceae Chlorellaceae Chlorella 4
Trebouxiales Trebouxiaceae Trebouxia 1
Kamu: 3 7 19 13 35

Chlorophyta bo‘limidan 3 sinf (Chlorophyceae, Ulvophyceae, Trebouxiophyceae), 7 tartib,

19 oila, 13 turkumga mansub bo‘lgan 35 turlarni uchratish mumkin.

Chlorophyta bo‘limining Chlorophyceae (26; 74,3%) sinfining turlar soni yetakchi bo‘lgan
bo‘lsa, Trebouxiophyceae (6; 17,1%) va Ulvophyceae (3; 8,6%) sinflari turlar soni kam uchrashi
bilan xarakterlandi.

Chlorophyceae sinfi Chlamydomonadales tartibining Hypnomonadaceae (Hypnomonas
(4 tur)), Actinochloridaceae (Actinochloris (1 tur) va Macrochloris (1 tur)), Palmellopsidaceae
(Apiococcus (1 tur)), Chlorococcaceae (Chlorococcum (2 tur)), Chlorosarcinaceae (Chlorosarcina
(2 tur)), Chlamydomonadaceae (Protococcus (1 tur) va Hydrianum (1 tur)), Palmellaceae (Palmella
(1 tur)), Hormotilaceae (Palmodactylon (1 tur)) kabi oila va turkumlarni o'z ichiga oldi.

Sphaeropleales tartib Dictyococcaceae oilasi Dictyococcus turkumi (D.seudovarians, D.mu-
cosus va D. irregulars), Bracteacoccaceae oilasi Bracteacoccus turkumi (B. irregulares), Scened-
esmaceae oilasi Scenedesmus turkumi (S. bijugtus), Selenastraceae oilasi Chlorolobion turkumi
(Ch. lunulatum)laridan iboratligi aniglandi.

Chlorococcales tartibidan Characiaceae oilasi, Characium turkumiga mansub Ch. Strictum
va Ch.naegelii turlari uchradi.

Oedogoniales tartibidan Oedogoniaceae oilasi Bulbochaete turkumidan B. Setigera hamda
Oedogonium turkumidan O. acrosporum va O.macrandrium turlari aniglandi.

Ulvophyceae sinfining Ulotrichales tartibi, Planophilaceae oilasi, Chloroplana turkumidan
Ch. terricola va Fernandinella turkumidan F.alpine, Binucleariaceae oilasi Binuclearia turkumi-
dan B. tatrana turlari qayd etildi.
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Trebouxiophyceae sinfining Chlorellales tartibi, Oocystaceae oilasi Schizochlamydella tur-
kumidan S. Delicatula, Chlorellaceae oilasi Chlorella turkumlaridan Ch. vulgaris for. globosa, Ch.
Zofingiensis, Ch.ellipsoidea va Ch. mucosa tur va tur xillari uchradi.

Trebouxiales tartibi Trebouxiaceae oilasini Trebouxia turkumidan T. arboricola aniglandi.

Euglenophyta bo‘limi 2 tur (1,04%), 1 sinf, 1 tartib, 1 oila, 2 turkumdan iborat. Euglenophy-
ceae sinfiga Euglenales tartibi, Euglenaceae oilasi, Trachelomonas (T.robusta) va Euglena (T.
volvociana) turkumlari aniglandi.

Shrysophyta bo‘limi 1 sinf, 1 tartib, 1 oila va 1 turkumdan iborat. Cryptophyceae sinfining
Cryptomonadales tartibi, Cryptomonadaceae oilasi, Cryptomonas turkumiga mansub C.erosa
turi qayd etildi.

Farg'ona vodiysi algoflorasining asosiy qismi ya'ni 88,89 %ni Cyanophyta (59,38 %), Bacil-
lariophyta (17,36) va Chlorophyta (12,15 %) bo‘limlarining turlari tashkil qilgan bo‘lsa, qolgan
Xanthophyta, Euglenophyta, Cryptophyta bo‘limlariga mansub turlar algofloraning 11,11 %dan
iborat ekanligi tajribada aniglandi.

Sinflarda Cyanophyceae (171 tur, 59,38 %), Bacillariophyceae (42 tur, 14,58 %), Xanthophy-
ceae (28 tur, 9,72 %), Chlorophyceae (26 tur, 9,03 %), tartiblardan Oscillatoriales (77 tur, 26,7
%), Synechococcales (29 tur, 10,07 %), Chroococcales (28 tur, 9,7 %), Nostocales (23 tur, 8,0 %),
Mischococcales (18 tur, 6,3 %), Chlamydomonadales (15 tur, 5,2 %); oilalardan Oscillatoriaceae
(76 tur, 26,4 %), Microcystaceae (26 tur, 9,03 %), Nostocaceae (16 tur, 5,6 %), Merismopediaceae
(12 tur, 4,2 %), Microcoleaceae (12 tur, 4,2 %); turkumlardan Phormidium (28 tur, 9,7 % ), Oscil-
latoria (26 tur, 9,03 %), Lyngbya (16 tur, 5,6 %), Nostoc (15 tur, 5,2 %), Gloeocapsa (14 tur, 4,9
%), Schizothrix (11 tur, 3,8 %), Microcystis (11 tur, 3,8 %), Navicula (10 tur, 3,5 %) algoflorada
turlar sonining ko ‘pligi bilan yetakchilik qildi.
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ROLE FOR COLLAPSING RESPONSE MEDIATOR PROTEIN-2
FROM HIGH DOSES OF GAMMA RADIATION

A. Nurullayeva
Institute of Physiology named after academician Abdulla Garayev, Baku, Azerbaijan
E-mail: afag.nur@gmail.com

The wide application of sources related to ionizing irradiation in different areas of industry
and medicine has resulted in an increase of background radiation in the environment. On the oth-
er hand, people working or travelling in space exposed to strong y-irradiation. Therefore, there is
a rising demand to understand the effect of ionizing irradiation on living organisms. Studies of the
effects of ionizing irradiation on animals have shown damaging effects on the genetic apparatus
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of cells, such as an increase in frequency of micronuclei and chromosome aberrations. In this re-
gard, investigation of high resistance organisms to y-irradiation through upregulation of seroto-
nergic system is one of the necessary requirements of the present time. Activation of serotonergic
system was achieved by adminstartion of CRMPZ2. This protein was purified from the cow brains
with application of two-step purification procedure. The effect of y-irradiation at a dose of 8 Gy on
the number of nuclear pathologies was analyzed.

Key words: y- irradiation, nuclear pathologies, CRMP2

Materials and methods. Studies were carried out on male Wistar rats with body mass 170-
200 g. The animals were divided into two groups: The animals were divided into two groups: 1)
control group animals were administered intraperitoneally with inactive SMAP (inactivated at
35 min in a 60 °C water bath) at a dose of 1 mg per 100 g of animal mass; 2) experimental group
animals were administered with the same dose of SMAP. The animals were decapitated under
anesthesia at 1.5, 3 and 5 h after injection and bone marrow samples were extracted from them.
Proteins were taken and Western-blotting was carried out with the application of rabbit poly-
clonal antibodies to heat shock proteins with molecular mass 70 kDa (HSP70).

In the next series of experiments animals were divided into three groups: 1) intact group;
2) control group animals were injected with inactive SMAP; 3) experimental group animals
were injected with active SMAP and 3 h later they were exposed to y-radiation at a dose of 8
Gy. 4 days after exposure all the animals were decapitated, bone marrow was removed and the
amount of nuclear pathologies per 1000 immature erythrocytes were counted. The number of
nuclear pathologies were calculated using a light microscope at X100 magnification in 1000
erythrocytes of each animal. Results obtained from the different series of studies were grouped
and inter-group differences were evaluated using Student’s t-criterion.

Results. In a result of mass-spectroscopy analysis of SMAP was revealed that it consist of
three proteins collapsin response mediator protein-2 (CRMP2), actin and tubulin, which are
bound tightly to each other by calcium-mediated bonds . The calcium structure of these bonds
was shown by their sensitivity to the effects of 40 mM EDTA, which causes disruption and splits
SMAP into the component proteins. Because of actin and tubulin are structural proteins of the
cells, apparently, they do not have regulatory activity and the observed nucleus-protective ac-
tivity is, obviously, realized solely by CRMP2.

The first series of experiments employed three exposure times (1.5, 3 and 5 h) between
the intraperitoneal administration of SMAP and bone marrow sampling to determining HSP70
levels in the experimental group of rats. The highest identified level of activation of HSP70 was
observed at 3 and 5 h after exposure.

In the second series of experiments, control group rats were given inactive SMAP, and ex-
posed to y-radiation at a dose of 8 Gy. It was observed a sharp (20 fold) increase in nuclear pa-
thologies--mostly bean-shaped or cigar-shaped configurations of pathological changed nuclei
of the erythrocytes were observed. On the other hand, the administration of SMAP before the
y-radiation exposure, nuclear pathologies were reduced by 41% in comparison to the values of
the group receiving inactivated SMAP.
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ACCUMULATION OF SUMOYLATION TO RESPOND UNFOLDED
PROTEINS IN ARABIDOPSIS THALIANA

B. Pinar*, B.0. Gumus, R. Ozgur, I. Turkan, B. Uzilday
Ege University, Tiirkiye
*E-mail: busepnar.94@gmail.com

SUMOylation is accomplished by covalent binding of SUMO to target proteins, and there is an
association between SUMOylation and various biotic and abiotic stress responses. Accumulation
of unfolded proteins in the ER caused ER stress, which may also occur as a secondary effect of other
abiotic stresses. In this study, the relationship between ER stress and SUMOylation was examined.
Expression of SUM3 increased with ER stress, while SUM1 and SUM5 decreased. However, signifi-
cant increases were found in SAEZ2, which encodes the large subunit of the E1 enzyme, and ULP2a
and OTSZ2, which encodes the deSUMOylation enzymes. In the next step, ER stress was applied to
sizel where SUMOylation decreased and ots1/ots2 genotypes, where SUMOylation accumulated,
in order to understand the effect of SUMOylation more clearly. Higher expression of bZIP28, BIP3,
CRT1, and SEL1 is thought to contribute to the ER stress resistance of the ots1 ots2 double mutant.

Key words: Arabidopsis thaliana, SUMOylation, deSUMOylation, Endoplasmic Reticulum
Stress

AZIBRBAYCANIN $OK9R CUGUNDURU 9KILON
AQROSENOZLARINDA YAYILMIS TAXTABITILIOR

Saliga Qazi
ARETN Zoologiya Institutu, Baki, Azarbaycan
E-mail: seligeqazi@gmail.com

The Hemiptera order is one of the richest groups in terms of its species composition. There are
50 chapters in the set. 40,000 species are known in the world fauna. More than 2,500 of them live
in the CIS countries, 1,250 in the Caucasus, and 874 in Azerbaijan. Although the number of preda-
tors among these species is high, leaf-eating phytophages are also not few.

5 species of 5 genera (Polymerus, Orthotylus, Piesma, Aphis, Pemphigus) belonging to 3 fam-
ilies (Miridae, Piesmatidae, Aphididae) of this group (Polymerus, Orthotylus, Piesma, Aphis, Pem-
phigus) were found in the beet agrosenosis that we studied (Beet weevil, green clover weevil, beet
weevil, beet leaf weevil and root weevil). has arrived.

Key words: Hemiptera, Beet weevil, phytophages, beet weevil, fauna.

Tadqiqat apardigimiz ¢ugundur aqrosenozunda Taxtabitilor (Hemiptera) dastonin 3
fasilasine (Miridae, Piesmatidae, Aphididae) mansub 5 cinsinin (Polymerus, Orthotylus, Pies-
ma, Aphis, Pemphigus) 5 noviine (Cugundur taxtabitisi, yasil yonca taxtabiti, tere taxtabitisi,
cugundur yarpaq mananasi va kok mananasi) rast gelinmisdir. Onlarin i¢arisinda an ¢ox rast
goalinan novlar asagidakilardir.

Cugundur taxtabitisi-(Polymerus cognatus Fleb, 1858)

Cugundur taxtabitisinin badaninin alt vo list terafinda gilimiisii rongli tiiklar var. Rangi
garamtil-saridir. Erkaklarin badeninin alt torafi qara, disilerinki ise yasildir. Qanadiistliiyt
sarimtil-boz olub, gara hasiyaye alinmisdir. Qanadlari saffaf olub, baden uzunlugu 3,5-5 mm-
dir.Rusiya, Polsa, Ruminya, Portuqaliya, ispaniya, Sloveniya, Slovakiya, Isve¢rada, Ukrayna,
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Yuqaslaviya ve Latviyada yayilmisdir. Azarbaycanda Lankaran-Astara zonasinda, Ganca atrafi
rayonlarda va Naxc¢ivanda 70 daha ¢ox rast galinir [1].

Bizim tadgigatlarimizda ise nove aid niimunaler Imish ve Agdas rayonlarindan toplan-
misdir. Polifaq novdiir. Sekar cugunduru ile yanasi bir ¢ox madani bitkilara do ziyan vurur:
soya, giinabaxan, razyana, sliyiid, pambigq, salgam, ispanagq, lobya, noxud, yonca va s. Hom siirfo,
ham da yetkin marhalada bitkinin siresini sormaqla ona kifayat gqadar ziyan vurur. Payizda
yumurtalarini qrup, bazan da qarisiq halda yoncanin gévda va yarpaglarina (yumurtalara yar-
paq damarlarina yaxin hissada daha ¢ox rast galinmisdir), yazda ise ¢ugundur bitkisinin yar-
paglarina qoyur. Sakar ¢ugundurunda yumurtalarin inkisafi orta hesabla 15 giin ¢akir ve aprel
ayinin sonlarinda siirfalars rast goalinir. Stirfalar bitkinin sirasi ile qidalanir va texminan bir
aydan sonra yetkin fards cevrilirlar. Yetkin fordlar ¢ox harakatlidir. Zararvericinin tasirindan
clicartilar mahv olur, iri yarpaglar ise biiziisiir. Toadqiqat apardigimiz arazilards il arzinda 2 na-
sil verdiyi miiayyanlasdirildi. Aqrosenozda kiitlovi halda rast galinmasa da, ayri-ayr1 hayatyani
sahalarda bu zararvericinin yayildig1 miisahida edilmisdir. Tocriibse ve miisahidalar deo hamin
fordlar lizerinds aparimisdir. Zararvericinin sayinin tonzimlonmasinda Ligus cinsindan olan
yirtici taxtabitilor brokonidlar miihiim rol oynayirlar.

Yasil yonca taxtabitisi (Orthotylus flavosparsus Sahlberg, 1841)

Avropanin conubunda, Orta Asiya, On Asiya, Ukrayna, Afrikanin simal hissasi, Pakistan, Cin,
Yaponiya, Rusiyada, Simali Amerikada va s. arazilards yayillmisdir Azarbaycanda isa Ganca-Qa-
zax iqtisadi rayonunda daha ¢ox rast galinmisdir [2] .

Yasil rangda olub, ganadlarinin tistiinda boz va ag rongli tiiklar var. Badaninin uzunlugu 3-4
mm-dir. Cugundur taxtabitisindan farqli olaraq yasil yonca taxtabitisi yumurtalarini yarpagin
kanar hissalarina qoyur. Yumurtalari qrup va ya tak-tak qoyur. Embrional inkisaf texminan 15-
20 giin ¢akir. Siirfalara aprel, yetkin fardlara ise may-iyun aylarinda rast galinir. Hom siirfalar,
ham da yetkin fordlar ¢ox aktivdirlar. Geca isiga toplanirlar.

Polifaq zararvericilor qrupuna aiddir. Stirfa ve yetkin marhalada bitkinin yarpagq, ¢i¢ok va
cavan govdalarinin sirasini sormagqla ziyan vurur. Qeyd edsak ki, alaq otlarindan temizlonmis
cugundur aqrosenozlarinda yasil yonca taxtabitisina tak-tok rast galinir.

Sokar cugundurundan basqga siiylid, xardal, glinebaxan, kartof, razyana, salgam, ispanaq
kimi madani bitkilarls da gidalanir.

ddoabiyyat:
1. Hidaysatov, C.A. Azarbaycanda kand tasarriifati bitkilorine zaerar veran yarimsartqa-
nadlilar (taxtabitilar). -Baki. Azarbaycan SSR Elmlar Akademiyasi nasriyyati. (1964) - 44 s.
2. Semadov, N.H. Azarbaycanda kand tasarriifati bitkilarinin ziyanvericilari vo xastsaliklari
(soraq kitab1) /N.H. Semadov. - Baki. -(1965).-132-137 s.

FLORA OF AREAS WITH ACTIVITY OF TRANSPORTATION
(ANDIJAN CITY AS AN EXAMPLE)

N.M. Sidikjanov* F.G. Fazliddinov
Andijan State University, Andijan, Uzbekistan
*E-mail: n.sidigjanov@mail.ru

This article provides information about the flora of tall plants in the traffic areas of Andijan
city. Currently, special attention is paid to the study of the impact of anthropogenic factors on the
environment. In particular, the study of the impact of road and railway transport on ecosystems is
considered one of the urgent issues.

Key words: highways, ecosystem, phytocenotic, biomorph, urban flora, ecological factor,
synotropization.

Currently, the growth rate of large cities depends on the increasing number of industrial
enterprises and automobile transport, which causes many environmental problems.
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Atmospheric air pollution is mainly caused by emissions from large enterprises and motor
vehicles, especially on major highways ( Khalmatov et al, 2019 ).

The major industrial cities of the country are Tashkent, Andijan, Fergana, Navoi, etc., which
are among the major European cities in terms of air pollution (Tursunov and Rakhimova, 2006).

At atime when modern science and technology are developing, the population is increasing
day by day, and the urbanization process is rising to the highest level, the transport sector
remains one of the most important components of the world economy.

In recent years, the number of motor vehicles has increased rapidly, the construction of
new roads, the reconstruction and expansion of existing roads are the reasons. This does not
affect the living environment of plants

It should be said that the ecosystems along the road are completely under anthropogenic
influence. Because during the construction of roads, natural communities are almost completely
destroyed, only species that are resistant to various environmental factors survive and new
species appear.

Field studies of the areas of Andijan city with active traffic during 2019-2022, in different
phases of the growing season. Plant samples were collected in routed methods.

There are various habitats of plants in the city - industrial and construction sites, railways,
residential areas, parks, paved and unpaved roads, as well as landscaped areas, etc. (Naraliyeva,
2023).

During the field research conducted in the areas of the city of Andijan with active traffic,
foreign plant species were introduced, which are not typical of the local flora, whose appearance
is directly or indirectly related to human activity, and which are not related to the natural
process of phylogenesis (Sidigzhanov 2023).

M Asteraceae MAmaranthaceae ™ Brassicaceae MPoaceae HFabaceae

Table 1. Families in high-traffic areas.

During field research, about 3,000 plant samples were collected from the urban flora
of Andijan city, and 215 plant samples were collected from highways with active transopt
movements. Based on the collected samples, it was found that there are 309 species belonging
to 47 families and 184 genera in Andijan city. 63 species belonging to 15 families and 41 genera
were found to spread from the highways with active traffic, which is about 20% of the total
number of species registered in the study area.

Ecological and phytocenotic groups consists of weeds. A high percentage of wild vegetation
indicates the instability of the ecosystems of areas with active traffic.

One of the important features of roadside plants is the characteristic of its alien component:
37.0% of the total number of detected species is adventive. Such a large percentage of highways
indicates active migration processes affecting the formation of flora of tall plants. Galinsoga
quadriradiata Ruiz & Pav., Carduus arabicus Jacq. species such as ex Murray. Heliotropium
europaeum L., were introduced as new adventive species for the flora of Uzbekistan (Table 1).
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Table 1.

The list of species found in areas with active car traffic in Andijan city.

No Family name Number of categories Number of species
Adventive | Aborigine | Adventive | Aborigine
1 Asteraceae 2 4 3 6
2 Amaranthaceae 2 3 3 5
3 Brassicaceae 2 5 4 6
4 Poaceae 1 5 2 8
5 Fabaceae 1 2 2 5
6 Geraniaceae 1 2 1 3
7 Papaveraceae 2 1 2 2
8 Boraginaceae 2 2 2 4
9 Euphorbiaceae 2 1 3 1
10 |Convolvulaceae 1 - 1 -
Total: 10 16 25 23 40

Thus, the total number of species of polygamous families is 37 species (Fig. 1). The
number of other families in the flora of areas with active car traffic is small, which indicates
the poverty of the flora and the extreme conditions of growth due to anthropogenic pressure.
The spectrum of families shows the synotropization of the flora. That is, it is possible to know
that the representatives of the family, which are often encountered, are resistant to various
environmental factors.

Table 2.
The composition of life forms of plants (K. Raunkier) found in areas with active car
traffic in Andijan city

Vital form Total number of species Total number of species %
Khamefit 6 9.5
Hemicryptophyte 20 31.7
Therophyte 32 50.8
Cryptophyte 5 7.9
Total: 63 100

According to the classification of K. Raunkier, it can be seen that therophytes (50.8 %)
predominate during the morphological analysis of the flora of the areas with active traffic
(Table 2). This ratio of biomorphs, especially the predominance of short-cycle species, indicates
the continuous human intervention in the formation of the studied phytobiota.

Table 3.
Ecological groups of plants found in areas with active traffic in Andijan city in rela-

tion to humidity

Ecological groups Total number of species Total number of species %
Mesophyte 12 19
Xerophyte 22 35
Mesoxerophyte 11 17.5
Xeromesophyte 18 28.5

Total: 63 100

The ecological analysis of the studied area shows that xerophytes (35%), followed by
xeromesophytes, mesophytes and mesoxerophytes (28.5%, 19% and 17.5%, respectively) take
the leading place in the number of species. stands (Table 3).

As aresult of disturbance of plant communities in the areas of active transport traffic under
the influence of various factors of the atmosphere and soil, weeds are intensively spreading,
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most of them are adventive species. The adventitious fraction makes up more than a quarter
of the flora of the studied ecosystem (25.3%). The number of adventive species of the flora
increased the process of going desiccation of phytobiota and leads to more terrophytization.
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BIOMORPHOLOGICAL ANALYSIS OF HIGHER PLANTS IN
THE URBAN FLORA OF ANDIJAN CITY

N.M. Sidikjanov, F.G. Fazliddinov*
Andijan State University, Andijan, Uzbekistan
*E-mail: firdavsbiologist@gmail.com

The article presents the results of the analysis of the life forms of higher plants in the urban
flora of Andijan city. Short-lived plants is dominated in Andijan city. This means that the process
of urbanization is rapidly progressing.

Key words: life form, ecosystem, annual, biennial, perennial

The life form of plants is their appearance and develops in the process of ontogenesis
and deterministic phylogenetics. All adaptive features of plants, their ecology and way of
life are reflected in the form of life. During the development of ontogenesis, the morphology
of the organism and its adaptation system change, therefore changes in its life form appear
(Serebryakov, 1964).

Determining the dependence of individual species and entire floristic complexes on climat-
ic conditions is very important for a large-scale assessment of the evolutionary processes of a
particular region (Kamelin, 1990).

It is known that the morphological characteristics of plants are manifested in their life
forms. The life forms (ecobiomorphs) of plants are distinguished by their ability to adapt to
environmental conditions. The process of the emergence of the life form is related to the history
of the emergence of plants.

A detailed study of the life form of higher plants of urban ecosystems is important for deter-
mining the rate of species loss, the level of ecosystem reconstruction, and also helps to develop
mechanisms for controlling these processes in the future (Safarov, 2013).

Analysis of the life form of the plant world allows to determine the level of pressure on
ecosystems and predict their long-term development direction.

Material and methodology. The classifications proposed by K. Raunkier (1934) and I. G.
Serebryakov (1962, 1964) were used in the study of the urban flora of Andijan city.

Results and discussion. The ecological and morphological classification of life forms by I. G.
Serebryakov gives a more complete picture of the specific features of the formation of the flora
of each biotope and the resistance of species to anthropogenic influence. The studied flora of
Andijan city biotopes is dominated by annual grasses.

The structure of life forms of the urban flora of Andijan city is represented by perennial
herbs, biennial and annual, one or two-year, bi- or perennial, one or perennial plants.

The flora of the studied area was dominated by annual plants - 152 species (Atriplex aucheri,
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Chenopodium botrys, Scandix pecten-veneris, Turgenia latifolia, Amberboa turanica, Erigeron
Canadensis, Carduus arabicus, Sonchus asper, Heliotropium ellipticum, Nonea caspica, Chorispo-
ra tenella, Litwinowia tenuissima). Biennial plants — 24 species (Cirsium vulgare, Daucus carota,
Centaurea squarrosa, Verbascum blattaria, Barbarea vulgaris). In the urban flora of Andijan city,
perennial plants are much more than biennial plants by the number of species, i.e. it consists of
91 species (Foeniculum vulgare, Artemisia absinthium, Taraxacum modestum, Lepidium draba,
Capparis spinosa, Carex remota, Geranium collinum, Cynodon dactylon, Urtica dioica, Hordeum
bulbosum, Poa bulbosa). One or two-year plants — 26 species (Artemisia scoparia, Stellaria me-
dia, Lamium amplexicaule, Bromus squarrosus, Tribulus terrestris Rorippa palustris). Annual or
perennial plants - 10 species (Rorippa brachycarpa, Eragrostis minor, Setaria pumila, Solanum
nigrum). Biennial or perennial plants - 6 species (Reseda lutea, Lolium perenne, Pseudohandelia
umbellifera, Malva sylvestris).

M Annual mBiennial #™Perennial » Annual or biennial

9%

Figure 1. Composition of life forms of plants in urban flora of Andijan city (according to
Serebryakov)

According to the classification proposed by [.G Serebryakov, it was found that basically an-
nual - 52%, perennial - 31%, one or two-year 9%, biennial - 8%, and species (Fig. 1).

According to the classification proposed by K. Raunkier, it was found that 49% of the urban
flora of Andijan city is mainly therophyte (Fig. 2).

m Chamaephyte m Hemicryptophyte = Cryptophyte
Therophyte u Geophyte

3% S%

Figure 2. Composition of life forms of plants in the urban flora of Andijan city (according
to K. Raunkier)

Conclusion. It can be seen that there is a large number of annual plants in the city of Andi-
jan. The abundance of plants with a short life cycle leads to an increase in the adventitious frac-
tion of the studied flora. This shows the instability of the flora.
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CHENOPODIUM L. TURKUMINING AYRIM TURLARINI BIOEKOLOGIYASI

G. Solohiddinova*, G. Ergasheva
Andijon davlat universiteti, Andijon, O‘zbekiston
*E-mail: oyshasolomova@mail.ru.

This article provides information on the morphobiology of Chenopodium L. species common in
Uzbekistan, flowering times, growing areas, processes of adaptation to the external environment,
and their importance today.

Key words: anemophile, entomophile, gynoecium, saltpeter, ecology.

Chenopodiaceae (sho‘radoshlar oilasi). O‘t o'simliklar, yarimbutalar, ba’zan buta va darax-
tlardan iborat. Barglari oddiy, yonbargsiz, navbatlashib yoki qarama-qarshi joylashgan, ba’zan
reduksiyalangan bargsiz yoki metamorfazalangan tangacha yoki qipiqcha ko‘rinishida. Tur-
lari ancha seret, tuksiz yoki har xil tukli: cho‘llarning sho‘rlangan tuproqli muhitida qumlar-
da o'sishga moslashgan. Gullari ko‘rimsiz, anemofil, ba’zan entomofil, boshoq yoki gisqa ban-
dli dixaziylarga joylashgan, ba’zan murakkab guj dixaziylar dumaloq to‘pgullarni hosil giladi.
Oilaning turkumlarida gul tuzilishining bir necha variantlari kuzatiladi. Gulqo‘rg‘oni oddiy, ko-
sachasimon (4)-5 bo‘lakli, tutash, yashil yoki pardasimon, changchilari 5 ta, erkin, ginetsey (me-
vachi) 2-5 mevachi bargdan hosil bo‘lgan, tuguni ustki. Gulining umumiy formulasi: P 5 A (5) G
(2 5). Ammo gulqo‘r’on gismlari har xil turkumlarida ba'zan kamrogq, bitta yoki umuman yo‘q.
Mevasi yong‘oqcha, murtagi egilgan, spiralsimon. Ko‘sakchasimon yoki rezavor mevali turlari
ham mavjud. Sho‘radoshlar orasida muhim ozig-ovqat, yem-xashak (cho‘l, yarim chol), dorivor
va begona o‘tlar bor. Oilaning 110 turkumiga mansub 1500 dan ko‘proq turlari mavjud bo‘lib,
ular O‘rtayer dcngizboyi, G’arbiy, O‘rta va Markaziy Osiyoda, Shimoliy Amerikaning preriyalari,
Janubiy Amerikaning pampaslarida va Avstraliyaning sahrolarida keng tarqalgan. O‘zbekiston-
da 43 turkumi va 180 turi yovvoyi holda o‘sadi (Pratov, va boshq., 2010).

Chenopodium album L. (oq sho‘ra). Bir yillik sershox, barglari bandli, 2 tomonidan unli
g‘uborlar bilan qoplangan o‘simlikdir. Hamma yerda begona o't sifatida o‘sadi (Pratov, 2018).

Oq sho‘ra - Chenopodium L. Changchisi 4 ta. Gulqo‘rg‘oni g‘uborsiz. Bir yillik o‘t. Poyasin-
ing buyi 5-30; sm. Barglari uzunchoq, ustki tomoni yashil, yaltiroq, o‘rtadagi tomiri sarg'ish.
[yun-oktabr oylarida gullab, meva beradi. Cho‘l va adirlarda, sug‘oriladigan yerlarda begona o't
sifatida, yo‘l yoqalarida, bog‘larda, shurxo‘k yerlarda uchraydi. Toshkent, Sirdaryo, Samarkand,
Jizzax, Navoiy, Buxoro viloyatlarida tarqalgan (Xoliqov va Pratov 1995).

Chenopodium batrys L. (xushbo'y sho'ra). Bo'yi 15-60 sm, yashil sarg‘ish, bezli tuklar bilan
goplangan, xushbo‘y hidli, bir yillik o't o'simlik. Gulqo‘rg‘on bargi 5 ta, changchisi 1-3 ta. Meva
yoni ola, tez tushib ketadigan bo‘ladi. Bahorda ekinlar orasida, daryo va soylardagi toshli joylar-
da o'sadi. Efir moyli o‘simlik hisoblanadi (Pratov, 2018).

Chenopodium albomi L. bir yillik o'simlik chenopodium jinsiga mansub tez o‘sadigan begona
o'tlar. Bazi hududlarda o'stirilgan bo‘lsada, boshqa hududlarda begona o't hisoblanadi. Oq sho‘ra
avlodi shimolda keng tarqalgan va istemol qilinadi. Keng ko‘lamda yetishtirilgani uchun uning
asl hududi noanig, lekin Yevropaning ko‘p qismini oz ichiga oladi. K.Linney 1753- yilda turni tas-
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virlab bergan. Sharqiy Osiyoda tarqalgan o‘simliklar Chenopodium album L. ga Kkiritilgan, lekin
Yevropa namunalaridan farq qiladi. Afrika, Avstraliya, Shimoliy Amerika, azotga boy tuproglar-
da aynigsa chol yerlarda uchraydi. U dastlab tik o‘sadi, balandligi 10-150 sm ga yetadi. Barglari
navbatma-navbat joylashgan va ko‘rinishi turlicha. Birinchi barglari, o‘simlik tagiga yaqin, tishli
tahminan olmos shaklda, uzunligi 3-7 sm va kengligi 3-6 sm. Gullash poyasining yuqori gismidagi
burglar butun va lansetsimon, uzunligi 1-5sm va eni 0,4- 2sm. ular mumsimon qoplangan. Kich-
kina gullari radial simmetrik bo‘lib, uzunligi 10-40 sm bo‘gan zich tarvagaylab ketgan to‘pgullar
ustida kichik o‘sadi. Bundan tashgqari, gullar erkaklik va urg‘ochi bo'lib, tashqi yuzasi unsimon
bo‘lgan beshta tepasi bo'lib, poyada gisqa vaqt ichida birlashadi (Mustafayev va boshq. 2012).

Chenopodium glaucum L. (ko‘’k sho‘ra). Barg va shoxlari. Qarama-qarshi joylashgan, may-
da, dag'al. Barg va shoxlari ketma-ket joylashgan. Barglari tikanli. Gullari asosan qisqa shoxlar-
da, siyrak boshogsimon tupgul hosil qilib qarama-qarshi o‘rnashgan. Bir yillik o‘t. Poyasining
bo‘'yi 10-60 sm. Iyun-avgust oylarida gullab, meva beradi. Cho'l, adir va tog‘ etaklarida turli
ekologik sharoitda o‘sadi. Butun Uzbekistan bo‘ylab tarqalgan. Ozigbop o‘simlik.

Salicornia europaea L (Ovro‘pa qizil sho‘rasi). Barglari yaxshi taraqiy etgan, ketma-ket
joylashgan (yoki pastki barglar garama-qarshi o‘rnashgan). Gullari to‘p-to‘p bo‘lib joylashgan.
Ildiz bo‘gzidagi va poyasining pastki gismidagi barglar nayzasimon. Bir yillik o‘simlik. Bo'yi
15-80 sm avgust oylarida gullab, meva beradi. Chol va adirlarda toshli yonbag'irlarda, shag‘al
toshli yerlarda, daraxt va butalarning soyalarida, tashlandiq joylarda o‘sadi. Toshkent, Sirdaryo,
Namangan, Andijon, Farg‘ona, Samarkand, Jizzax, Kashgadaryo, Surxondaryo viloyatlarida
tarqalgan. Bo‘yoqli, ozig-ovqat o‘simligi.

Chenopodium foliosum (serbarg sho‘ra). Hamma barglari bandli. To‘pgullari ko‘p hollarda
bargsiz. Bir yillik o'simlik. Boyi 10-100 sm. Iyul -sentabr oylarida gullab, urug‘ beradi. Cho'l,
adir, tog‘ etaklarida, sho‘rxo'k yerlarda, tashlandiq joylarda, yo‘l yoqalarida va ekinlar orasida
uchraydi. Uzbekistonda keng tarqalgan (Xoliqov va Pratov, 1995).

Sho‘ra turkumiga kiruvchi o‘simliklar asosan begona o‘t hisoblanadi. Begona o't bo‘lishi-
ga qaramay sho‘ra o'simligining axamiyati juda kattadir. Qadimdan sho‘ra o‘simligini un qilib,
bug‘doy uniga qo‘shib non qilishgan. Erta bahorda yangi barglaridan ko‘’k chuchvara, manti
tayyorlashgan, sutda pishirib istemol gilingan. Ibn Sino sho‘rani oshqozon-ichak yo‘llarini davo-
lashda, ayniqsa ich qotganda, shuningdek bolalardagi raxit kasaligida iste’'mol qilishni tavsiya
gilgan. Qiyin kechayotgan quruq balg‘amda, yo‘talda va ovoz bo‘g‘ilganda choy o‘rniga bargi-
ni istemol qilish mumkin. Xalq tabobatida damlamasi bavosilda, podagrada ishlatiladi. Yangi
maydalangan o‘simlik bargi yiringni chigaradi, yiringlagan tirnoq tagini davolashda ishlatiladi.
O‘simlik barglari dorivor xomashyo xisoblanadi.
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MYXOPA3ZACUJATU AXAMUATHU
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Today, in the world, great attention is paid to ensuring soil stability, evaluating the ecological
and sanitary condition of eroded soils, and establishing the role of soil microflora in the separa-
tion of eroded soils into different types. Accordingly, it is one of the urgent issues to substantiate
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and put into practice the laws of algoflora formation in soils under the influence of anthropogenic
factors. In this place, it is especially important to assess the current state of algae in eroded soils,
inventory, identify specific species, isolate their strains, and create their biomass.

In our republic, special attention was paid to biologically increasing soil fertility and pre-
serving soil microflora. In this regard, many scientific studies are being carried out on the orga-
nization of algae collections, the determination of the sources and scope of anthropogenic soil
pollution, and their elimination.

Key words: erosion, algae, Chlorophyta, Bracteococcus bullatus, Stichococcus minutissimus

Tynpok anbrodiopacCMHUHT TAKCOHOMHUK TapKUOW Ba YHUHT IIAKJ/JIAHUIIWIA 3KOJIOTHUK
OMUJIJIAPHUHT TabCUPHU TYFPUCHUAATA MAabJIyMOT/Iap XOpWKIUK onumiap b.A.Kennep (1926),
H.H.BosibiieB Ba T.H.EBgokuHoBa (1944), MenbHukoBa (1953), bazosa (1963), Byt (1963),
ManyuapoBa (1972), U.E.[ly6oBuk (1998) Ba 60o1IKaJapHUHT UILJIAPU/IA EPUTHIITAH.

Pecnybsinkamuszaa Tynpok anbrodJiopacu TapKUOWra KapaTWJraH HILIAp KaM COHJIU
6ys116, acocuit Tagkukotaap LY. Ymaposa (1959), K.H0.Mycaes (1965) Y.H.TouumyxamMmme10B
(1971), E.K. Tpounkas (1961), ll.Toxxu60eB (1973), 0.XycanoBa (2019), C.T.Mamaco.siveB
(2019) vmtapuaa KypcaTUIraH.

Marepuan Ba Metoasap. Kyabmypa matiépaaw ea usoasiyus. Yuby TaJKUKOT METOJIU
6yiinya ®apFroHa BOJAUKCHU 3pO3UsJIaHTaH TynpokJaapuaaH 100 JaH OpTUK TYNPOK-aJIbI0JIOTUK
HaMmyHasiap oauHAU. HamyHasapuu osimm Tosep6ax Ba lTuHa (1969) metoau 6yiinua
OJIMH/IY, HAMyHaJlap KOOpAUHaTasapu 6earuaaiy. HamyHasapHu oMl sHT 103a KaTau 0-5
cM JaH 6outaHu6, 30-50 cM yyKypJMKKaya OyJ/iraH 30HajapjaH oauHAU. OJIMHTaH TYNpoK,
aJIbIrOJIOTUK HaMyHaJsap U30J510Us KUJIUHAU. KomlaFuy oMHa/lMu KyJbTypa MeToAu Oyrhuya
TYpPJIY XUJ MOAWPUKALUA KUJIUHTAH CYIOK 03yKa MyxuTJapura akuaau (Bristol, 1920; Lund,
1945, 1949; Koctukos, 2001; T'osnep6ax, 1969; KyzsaxmeTtos, 2001; TempasieeBa, 2014).

WUKkMHYM 60CKWYJa TYNpoKJa lo3acuja XOoCua OyaraH smua macca Bristol (1920)
03yKaBUW MyXUTHTIa 3KUJIIU Ba HAMYHaJIap AeBOpH/a PUBOXKJIAHTaH CYyBYTJIap KATTHUK arapJiu
(1 % arap, pH=7,0) BG11+ o3ykacura (Allen 1968, Stainer 1968, Rippka Ba 60mk., 1979)
KalTa-KalTa To3asall ycyJu OuaH KY4upub osumHAW. OJIMHrAH TO3a CyBYT HITaMMaJapH-
M30JIST/IAp KJIMMATOCTaT/Aa CTaHAAPT WapouTaapga ycrupuagu (C°23-24, épyrnuk 65-70
umol, doTonepuon 102).

PacmM 2. a-3KkuiraH TynpoK-ajibrojIoruk HaMyHasap; 6-bpucTos 03yka MyXUTUra aKU/IraH
HaMyHaJsiap; B-BG 11+ arapyi MyxuT/a YCTUPUJITAH IITaMMJIap;
r-0JIMHTaH T03a aJIbI'OJIOTUK LITaMMJIap
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Mukpockonus. Ycrupuiaran 6Gapya TYNpPOK-aJrOJIOTMK HaMyHaJapu TypJapHU HJeH-
Tudukayusa kKuiadim yuyH Model n-300 (UCMOS09000KPB) Mukpockomja TaxJujaap
amasira omMpuau. bapya KysaTyB HaTuxkasapu kamepasnap (9.0MP 1/2.4) opkasu oJiMHraH
doTocypaTsiap 6UaH pacMUHJIALITUPUITAH. Xap 6Up osuHraH ¢potocypataap Culture Col-
lection of Algae at the University of Gottingen, Germany (SAG) Ba ACSSI (http://acssi.org).
XaJIKapo aJbroJIOTHK KOJUIeKLUsAJapyuiard HaMyHasap OuJIaH KUECHHM TaKKoc/aall OpKajiu
ueHTUGUKaAL WA MLIJIapY aMaJira OLIMpPUJITaH.

OJ1MHraH HaTWXaJlap Ba YJIapHUHT TaxXJIuau. PapFoHa BOAUIMCH 3pO3UsJIaHTaH TYIIPOKJa-
pPUJaH OJIMHTAH TYIPOK-aJbroJoruK HaMmyHasapua Chlorophyta, Bacillariophyta, Cyanophyta
O6y/MMIapUra MaHCy6 TypJap Kym y4paJd Ba YJapHH LITaMMJApud aXpaTUb OJUH/U.
Cyanophyta 6ysimMura MaHcy6 TypJiap acocaH MIICUMOH KYpPUHUIL/AA Y4pab, yJIapHU XyKanhpa
KOOUFU/ia LWJIMMIIKK MO/i/la 60p, 1y IWJIMMIIKUK MOJ/AAa TYyNPOK 3appalapuHu ENUIITHPUO
0J1a/ii Ba 3pO3Us/IaH CaK/1ab KoJaAu.by X0/aTHU XOPKIUK TaJKUKOTYUIAPHUHT UILIapy/a
XaM KypHUILI MYMKHH.

Kuunk 6up xy>kalipa/iv CyByT/ap y3WAaH IMUJIUMIIKK aXKpPaTHUILIX OPKaJU TyNpoK 3appa-
JlapuHU yuiab typaau. Kym cybcrpatiapua 6upunyuu 6yu6b Synechococcus quarderi (Nageli,
1849) yupaiu, KOOUK XOCUJ KUJUILKU Ba 3pO3USIHM KaMaWTUPHUIIW aHUKJaHAU. By *kapaén
3ca CyBHM SIXIIM MHPUATpALUSICUTA, CYBYTJApHH, 6GaKTepusaap, 3aMOYpyF Ba JCUMJIMKIAD
yPYFJAapUHU TYNPOKJA AXUIW KoMIamuiunra épgam 6epaau (Ilouene, 1976).

Cyanophyta 6yamura mancy6 Nostoc, Lyngbya, Phormidium TypKyMJiapura MaHcy6 TypJiap
3HT eTAaKYWJIMKHU KWWY Ba IapCMMOH Ba UIICUMOH $opMasiap/ia yupalld aHUuKJJaHau. By 6y-
JIUMra MaHcy6 TypJiap acocad ®aproHa BOJUNCHHUHT AHAMXKOH BUI0ATH OJIaMyLIyK AaJjiasa-
pU/aH OJIMHTaH HaMyHaJap/a y4pally aHUKJIaHH.

Bacillariophyta 6ysiuMura mancy6 guatom cyByTyapu ®aproHa BoguhcUHUHT PapFoHa
BuJ10s1TH lI¥pCcyB MaccuBM 3po3usijlaHraH TyNpOoKJ/Iapy/ia aHUKJJaHAu. /luaToM cyByTIapuaH
Pinnularia, Nitzschia TypkyMura MaHcy6 TypJiap eTaK4YUJIUK KUJAU.

Pacwm 3. a-Bracteococcus bullatus; 6-Muriella terrestris; B-Stichococcus minutissimus;
r-Heterochlorella hypnosporum

Chloropyhta 6y1MMura MaHcy6 TypJsiap acocaH BOAMMHUHT 3pO3UsiJIaHTaH >KapJUKIapU
Ba TOFJIM XyAyAJ1ap TYNPOKJIApUAAH aHUKJIAHAU. OJIMHTaH TYNPOK -aJbroJIOTUK HaMyHaJapH
Hamanran Busiositu Yyct-llon #iyHanumu Pesakcod covium xkapsaukinapugan (40°58.34.92N
71.19.21,8 E) Ba fAHrukyproH TymaHu Hana¥i Toxsu xyayasaapu (40°30.20.81N 28.16.20,4
E) TynpokJsapuaaH osidHraH. AWHaH Oy OysiMMra MaHcy6 Oy/raH TypJapjaH 4 1mTaMm
TO3a X0JHJA aXpaTub osvura myBadpdak OVJIMHAM Ba aJoXyJa CTAaHJAPT YCyJJa CaKJaLl
»KapaéHura Kynuiau.
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Chloropyhta 6ysiumura mMaHcy6 OJIMHraH TO3a IITaMMJAPHH TYypJApUHH KeJTHUPAMU3.
Sphaeropleales cundu Bracteococcaceae Bracteococcus bullatus (Fucikova et al, 2012), Chlo-
rellales cundu Chlorellaceae Muriella terrestris (Petersen, 1932), Prasiolales cunu Stichococ-
caceae Stichococcus minutissimus (Skuja, 1956), Chlamydamonadales cundu Chlorococcaceae
Chlorococcum hypnosporum (Starr, 1955) TypJilapuHUHT MYTJ/IOK, TO3a LITAaMMJIapHU XKPaTHO
onvHAu. bynjas Tamkapu 50 faH OpTUK CyBYTJIap LITAMMJIApH aKpaTHUO OJIMHTaH Ba YJIapHU
TYp UAeHTUPHUKALMS UILJIAPH AABOM 3TTUPUJIMOK/A.

Xynoca. @aproHa BOAMICU 3p03MsIaHTaH TYNPOKJIapy/iaH aHUMKJIaHTr'aH 6apya aibrodJiopa
TypJlapH y3ura xoc axaMusTra sra. CyByT/iap Xy»kaillpacu TapkuOu/Jia OpraHuK MoJijlaJlapHU
cakJanau Ba tTyniangu. Ly 6uian 6up BakTZa TYNPOK YHYMJOPJWTUHU OLIMPULITa XU3MaT
KUJIa/U.

ABTOTpOod oOpraHusmiap cudaTrujia CyByTJIap TYHNPOKHUHI KyIjab OUOJIOTHUK
»KapaéHJlapu/ia UIITUPOK 3TaJIUraH KylIMM4Ya MUKJ0pJa OPraHUK MoJi/lajsiap CUHTEe3 KUJIa/iu.
CyByT/aap AJOMMHUK KOMIOHEHTJIAP OY/MO6, TYNIPOK MUKPOMONYJALUACUHU TALIKUI KUJTAH,
TYNPOKHHUHT ¥3-Y3WHU TO3aJIalll )Kapa€HIapya MyxuM poJl YUHAUH Ba YHUHT X0JIATUHUHUHT
6uouHuKaTopHy cudatuaa unatunagu (Kabupos, 1986).

Ky muniuk KyK-suj cyBy T/1ap TYNPOoK/Ja MOJIEKY ISP a30THHU TYIJIalld aHUKJJIaHau (Singh,
1961; [lankpaTtoBa, 1967, 1975, 1981, 1987; 'onnepbax Ba lllTuHa, 1969; lllTuHa, 'onnepbax,
1976; Halperin et al, 1992).

Kap/auk/IapHUHT OKHMMCHU3 3pO3UsiJIaHTaH €HOaFupJIMK/IapJia MUICMMOH KYK-ALIWJ
CyBYTJ/ap, AIIWJ CyBYTJap y4ypallW aHUKJAHJMU Ba yJap TYNPOKHU HOBUJIMULIZAH CaKJaALIY,
IIYHUHT,eK TYNPOK OPraHUK TapKUOUHM cakKjaab Kosuiga MyBadpPakUATIAN PO OOPJIUTH
aHUKJIaHJU.

Kapsaukaap apo3usicyuza yupalurad CyByTJIap 3pO3UsSHUA KaMaUTUPaJH, *KapJIMKJIapHU
€HUra Ba y3yHacura eMUpUJIHUIIUHY cakjab Kosaau (Koctukos, 1989).

Jlessipin XaMMa epJiapZia CyBYTJIADHUHI KeHI TapKaJMIIW YJAapHUHT YUJAMJIAJIUK
Jlapakacu IKOPUJIMTY Ba KyNalULI )KapaéHU Te3 cypaT/a 60pUIlu OUIaH U30XIaHA/H.
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MAGNOLIYA O‘SIMLIGINING TURLARINI GULTOJI
BARGLARDAGI ANTIOKSIDANT FAOLLIGINI O‘RGANISH

F. Tuxtabayeva, D. To‘ychiyeva*, O. Lapasova
Andijon davlat universiteti, Andijon, O‘zbekiston

*E-mail: tds.bio@mail.ru

In experiments on the study of the antioxidant activity of magnolia plant species, the indicators
of antioxidant activity in extracts of magnolia flower leaves were studied at various concentrations
of alcohol (40, 74, 96%). The antioxidant activity of Magnolia soulangeana was high. In the case
of Magnolia stellate, a high value was shown in the 74% alcohol extract, and in the remaining
extracts, the value was relatively low. It was also noted that the antioxidant activity of Magnolia
grandiflora species was also manifested in 74% alcohol extract, while in the remaining experi-
mental groups the indicator was low.

Key words: magnolia plant, Magnolia soulangeana, Magnolia Grandiflora, Magnolia stella-
ta, indicators of antioxidant, antioxidant activity, concentrations of alcohol.

Tirik organizmlarda erkin radikallar kontsentratsiyasini tartibga solish uchun maxsus
moddalar - turli fermentlar, antioksidant xususiyatlarga ega vitaminlar ishlab chigariladi. Ush-
bu birikmalar erkin radikallarni tutib qoluvchi moddalardir. Tabiiyki, turli kasalliklarning pro-
filaktikasi uchun o‘simlik antioksidantlarini oz ichiga olgan preparatlar tavsiya etiladi (Della
Loggia et al,, 1994; [lenansH, 2007; Hanaski et al 1994).

O‘simliklardagi antioksidantlar to‘plami hayvonlarning to‘qimalariga qaraganda ancha
yuqori bo‘ladi. Bu o‘simliklarning atrof-muhitning omillarini agressiv ta’siridan boshqa himoya
vositalariga ega emasligi bilan izohlanadi. Bugungi kunga qadar 6000 ta o‘simlik kelib chiqishi
antioksidantlari ([lenucoB u fp., 2009; Tikhonov et al,, 2009.) ma’lum bo'lib, ular umumiy - fla-
vanoidlar nomi ostida birlashtirilgan.

Barcha flavanoidlar asosan umumiy C -C,-C_ tuzilishiga ega va gidroksil guruhlari mav-
judligi sababli ular erkin radikallar uchun tutqichdir. Bundan tashqari, floavanoidlarning an-
tioksidant xususiyatlari gidroksil guruhlari miqdoriga bog‘liq bo‘ladi (Bapgansin u gp. 2010;
JmuTtpueBHa, 2009). Shu sababli, ushbu dorivor o‘simlikni antioksidantlarni oz ichiga olgan
mahsulot sifatida tavsiya qilishdan oldin, o‘simlikning geografik hududini va yig‘ish vaqtini
ko‘rsatib, uning antioksidant xususiyatlarini o‘rganish kerak.

Ushbu ishning maqgsadi O‘zbekistonga introduksiya qgilingan va shu sharoitda o‘sayotgan
Magnoliya o‘simligining uch turi - Magnolia soulangeana, Magnolia Grandiflora, Magnolia stel-
lataning gultojibarglarining antioksidant faolligini o‘rganishdan iborat.

Tajribalarda o‘simliklarning gultojibarglarining antioksidant faolligini o‘rganishda gulto-
jibarglarining spirtning turli kontsentratsiyalaridagi ekstraktlari o‘rganildi. O‘simliklarning
spirtning 96%]i ekstraktida antioksidantlar faolliklari quyidagi ko‘rsatkichlar olindi, Magnolia
soulangeana - 97%, Magnolia grandiflora - 15%, Magnolia stellate - 50.1% bo‘ldi. Spirtning
74% li ekstraktida -64%, 19% ni, 40% li ekstrakda esa bu ko‘rsatkichlar - 15%, 10% va 31%
ni tashkil etdi. Olingan natijalar asosida shuni aytish mumkinki, o‘rganilayotgan o‘simlik turlari
gultojibarglarining turli ekstraktlaridagi antioksidantlik faolligi ko‘rsatkichi turli bo‘ldi.

Bunda Magnolia soulangeana turida antioksidantlik faolligini yuqori bo‘ldi. Magnolia stel-
late turida yuqori ko‘rsatkich 74% li spirtli ekstraktida namoyon bo‘lib, qolgan ekstraktlarda
ko‘rsatkich nisbatan past bo‘ldi. Magnolia grandiflora turida ham antioksidantlik faolligi 74%
li spirtli ekstraktida namoyon bo‘lib, qolgan tajriba guruhlarida ko‘rsatkich past bo‘ldi (Diag.).
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Diagramma: Magnoliya o‘simligining Magnolia soulangeana, Magnolia Grandiflora va Mag-
nolia stellate turlarini gultoji barglardagi antioksidant faolligi (% larda)

O‘rganilayotgan o‘simlikning Magnolia soulangeana Magnolia grandiflora va Magnolia
stellate turlari orasida antioksidantlik faolliklari ko‘rsatkichi ichida eng past ko‘satkich Mag-
nolia grandiflora turida kuzatilib, bunga sabab bu turning o'sib turgan xududi, iglimi va tiproq
tarkibiga bog‘liq bo‘lishi mumkin.

[Imiy adabiyotlarda ko‘rsatilishicha, har bir o‘simlikning antioksidantlik faolligi va tarkibi
sifat jihatidan ham, miqdoriy jihatdan o‘simlikning ozi hosdir. Har bir o‘simlik antioksidantlari
o‘ziga xos tarkibiga ega bo‘lib, bu bir vaqtning o‘zida vegetatsiya davriga, geografik joylashu-
viga va o'sishning iqlim sharoitlariga bog‘liq ekan (ATabeksH, 2012; Bapaausas u ap. 2013;
Kysnemiosa u ap., 2018).
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TAKCOHOMMYECKHH AHAJIN3 TUKHUX CQPOZ[I/I‘{Eﬁ
KYJITYPbHBIX PACTEHUH B CPEJAHEU A3UHN

0.C. A6aypaumos, A.B. MaxmyaogB, 0.T. MamaTkacumoB®, A.JI. A1/1aMypOTOB,
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*E-mail: odilbek. mamatqosimov.90@mail.ru

The article presents the results obtained during field research, samples stored in herbarium
funds and available literature based on the analysis, taxonomic analysis of wild relative of cul-
tural plants (WRCP). In Central Asia, 9341 species of vascular plants are distributed. Their 31
family belongs to the 121 genera, 294 species are the wild relative of cultural plants. They make
up 3.14% of the flora of Central Asia. The high proportion of species corresponds to the families
Poaceae (71), Rosaceae (46), Fabaceae (45), Amaryllidaceae (21), Amaranthaceae (18). Allium L
as major constellations. (21), Prunus L. (17), Vicia L. (12), Lathyrus L. (8), Aegilops L. (7), Poa L.
(7) is recognized.

Key words: Central Asia, flora, genera, wild relative, taxon

CpenHss A3us — UCTOPUKO-Teorpaduyeckuil peruoH B EBpasuu. B oTiinuue ot 60J1ee 06-
1[ero UCTOPUKO-reorpadruueckoro peruoHa - llenTpasbHon A3uH, cerofHsa K CpejiHel A3uu
oTHOCAT Y36ekuctaH, KpipreisctaH, Typkmenucrtan u TampkukuctaH (Puc. 1).
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PucyHnok (1): PaiioH uccieoBaHue

OpHako B pa3Hoe BpeMs TepMUH CpefHAda A3usa UMeJ pa3/IMuHOe 3HadYeHUe. B koTopoi
HeT pasjinyeHus1 NoHATUN «CpeaHsasa A3usi» u «lleHTpasibHas A3usi» U 06a MOHATUS TPAKTY-
10Tca Kak «Central Asia», peruoH Bk/to4aeT B ce6s Kasaxcran, Kuprusuio, Y36ekucran, Typ-
kMeHuwo U Tamxukuctas. [lo onpenenenuo OHECKO, pernon BkitouyaeT MoHT0J1MI0, CEBEPO
zanagHbld Kutaih (CunbiasaH, Tubet, BHyTpeHHo0 Mourosuto, llunxau, 3anaa CelayyaHu U
ceBep ['aHbCy), a Takke palloHbI a3UaTCKOM Poccuu 1okHee TaéXHOM 30HBI, AQraHucTaH, ce-
Bepo-3anajHyo 4yacTb UHauH, ceBepHyro 4yacThb [lakucraHa, ceBepo-BOCTO4YHYIO 4acTb Hpa-
Ha. CerogHsa B lleHTpasbHOM A3uM npoxkuBaeT okoJsio 80 MuyMoHOB yesoBek (https://
countrymeters.info/population 2023). 3ToT paiioH cUYMTaeTCs OJHUM U3 KPYMHENIINX U HAU-
60Jiee BaXXHbIX TeHETUYECKUX LIEHTPOB NPOUCXO0XKAEeHUS MHOTUX KyJIbTYPHBIX pacTeHU# (Ba-
BUJIOB, 1931). /lukve poAu4y KyJIbTYPHBIX PaCTEHUU — 3TO U IPEIKU CeJIbCKOX035MCTBEHHbBIX
KYJIbTYD, U ApPyTYe BUZbl pa3HOU CTeNeHU 6JIM30CTH K 3TUM KyJIbTypaM. /lukre poAudu — Bax-
HbIM UCTOYHUK F€HOB YCTOMUUBOCTH K 60JIe3HAM, BpeJUTE/ISAM U TAKKUM CTpeccaM, KaK 3acyxa
Y 9KCTpeMaJsibHble TeMIepaTyphl. /lUKKMe pOAUYM — LIEeHHBbIA MaTepraJsl, KOTOPbI MOXKHO HC-
MOJIb30BaTh JJIS1 aZlallTalliu CeJbCKOX03UCTBEHHBIX KYJbTYP K U3MEHAKUIUMCH YCI0BUAM
OKpy»KalolleH cpe/ibl ¥ YesloBe4eCKUM OTPeOHOCTAM, OJHAKO YTrpo3a NPUPOAHBIM NONYJIAL -
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AM JJUKUX pOJIMYel HeyKJIOHHO pacTeT U3-3a UX Ype3MePHOM IKCIIyaTallul U UCUe3HOBEHHUS
MeCT NPOU3paCTaHUS.

B 1975 r. 6pl1a npoBefieHa NepBasd WHBEHTAapU3alUsA JAUKUX pOJHUYEd KYyJIbTYpPHBIX
pactenuit ¢usopet CCCP, korga B.B. HukutunbiMm u O.H. BoHgapeHko 6bl1 MNpejioXKeH
Cnrcok, Brkiovawouii 613 Bupos. [lozke O.H. KopoBuHON omy6/MKOBaH NepeyeHb pac-
TeHUH, coctosawuid ux 763 BugoB [APKP. Cnyctsa aBa gecatunetrusa T.H. CMmekanoBod u
W.I'. YyxrHoM O6bLI cocTaBjieH aHHOTUpoBaHHbIN cniucok JJPKP Poccuu, B koTOpBIN BOLLIO
1680 Bu10B, oTHOCAIMXCS K 48 cemeiricTBam 1 170 pogam. /it KaA0T0 BUJA IPUBOJAUTCS 00-
11as XapaKTepUCTUKa: UCNI0JIb30BaHUE, CTeNIeHb PeIKOCTH BHU/1a, @ TAKXKe U CTelleHb PO/ CTBA C
KyJIbTYPHbIMH pacTeHUsMHU (A6AypauMoB U Ap., 2022).

BblIM poBeJieHbl HEKOTOPBIe UCCIeJ0BaHUA JUKUX COPOAUYel KyJIbTYPHBIX PaCTEHUH,
pacnpocTpaHeHHbIX B lleHTpanbHOM A3uu. UccinenoBanus npoBoguavch AJl. J>kaHranveB
(2007), I.T. CutnaeBa (2010), H.A.YTap6aeBa, K.T. Kanubekosa (2014), N.A. babaeB (2014),
M.A.EcumbekoBa (2018), Umanb6aeBa (2018), XK.K. AnemceinitoBa (2022), A.b. AxxueBbIM
(2022), AbpypaumoB u apyrue (2022) aBTopoB (Abduraimov et al,, 2022)

Boicmiui pacTeHus, pacnpocTpaHeHHble B lleHTpasbHOU A3WHM, 6bIIM THIATEJBHO U3y4e-
Hbl QJIOPUCTUYECKU U cUcTeMaTUdecKd. B LlenTpanbHol A3uu BcTpedaeTcs Ux 161 ceMel-
cTBO, 1245 ponos, 9341 Bua (Wenjun Li et al 2020). Pe3yibTaT npoBeieHHOT0 UCC/Ie0BaHUS
nokasbiBaeT, YTO 31 U3 ux cemeictn, 294 Bua, oTHOCAIIMXCSA K 121 po/10B, IBASIOTCS JUKUN
COpoAuYeH KyJIbTYPHBI3 paCTEHUH.

Bosbuyto 4acte TeppuTopur KaszaxcTraHa 3aHMMaeT paBHHHA, ob6paMJ/ieHHas Tro-
paMM Ha BOCTOKe M IOro-BOCTOKe. PasHMIa B BbICOTe HaJ, ypPOBHEM MOpS MeXJAy BOCTO-
KOM U 3amaZioM CTpaHbl orpoMHad. KasaxctaH HaxoguTcda B LeHTpe EBpasuu, npu 3Tom
60J1b1lIasA €ro 4YaCThb OTHOCUTCS K A31M, MeHblIasd — K EBpore.

Bo ¢siope Kazaxcrana pacnpoctpaHeHo okosio 6000 BbIcHIbIX pacTeHUM 159 ceMelCTB,
1067 pogam (CutnaeBa 2010). U3 Hux 28 cemeiicTB, 280 BU0B, oTHOCAIMXCA K 107 po/ioB,
cuutatorcs [JICKP (Mman6aeBa, 2018).

Kbiprei3cTaH — ropucTas crpaHa B LleHTpasbHol A3uu. OHa pacnoJiokeHa B/1oJ1b Besinko-
ro UIeJKOBOTO NMYTH — ApeBHeN TOProBou goporu Mmexay Kutaem u CpepgusemHoMmopbeM. Ha
3TOU TeppuUTOpUHU pacnpoctpaHeHbl 120 cemeiicTs, 3869 BU0B BbICIIMX pacTeHUN 848 posioB
(Lazkov, Sultanova 2014). U3 Hux 200 BU/IOB CYUTAIOTCA JUKHUU COpOJUYEN KYJITYpPbHBIX pac-
TeHui (PoixoBa u fip. 2021).

TamKUKUCTaH pacnoJio’keH B npeAropbsax [laMupa ¥ He uMeeT BbIX0Ja K MOPI0. JTO HaU-
MeHblllee M0 MJIoIaAu rocyaapcTBo Cpeanelt A3uu. 'paHUYHUT ¢ Y36eKUCTaHOM Ha 3ama/ie u ce-
Bepo-3ana/e, c Kuprusuei Ha ceBepe, c KutaeM Ha BocToke, c ApraHucraHoM — Ha tore. Ha aToit
TEPPUTOPHUU pacnpocTpaHeHbl 123 ceMelicTBa BbicUX pacTeHUH, 4500 BHIOB, OTHOCSIUXCS K
986 pogam. Oxos10 200 u3 atux BuoB cuutaroTcs JCKP (HanuonanbHas crpaTterus, 2016).

TypkMeHucTaH - cTpaHa B LleHTpasbHOM A31u, oMbiBaeMas BoJaMu Kacnuiickoro mops.
3HayMTeJIbHYI0 IJIOLIAJb CTPaHbl 3aHUMaeT NycTbiHA KapakyMm. Bo ¢uiope TypkmeHucTaHa
pacnpocTtpaHenbl 133 cemelicTBa, 900 poaoB Bbiciiux pacteHuid 2800 BugoB. Ha aToit Tep-
PUTOPHUM pacnpoCcTpaHeHbl 28 ceMeNCTB AUKUX COPOLUYEN KYJIbTYPHBIX pacTeHuH, 89 pooB,
oTHocamuxcs kK 172 sugam ([Jemugon 2020).

Y36eKuCTaH pacnoJioXKeH B eHTpaJibHOU YacTu CpegHed A3uu. TeppuTopus Ha ceBepe U
CeBepo-BOCTOKe I'paHUYUT ¢ Ka3axcTaHOM, Ha BOCTOKe U Or0-BOCTOKe — C KbIpreiacTaHOM U
TampxuKkucTaHOM, Ha 3anajie — ¢ TYpKMeHUCTaHOM, Ha tore — ¢ Adranucranom. O61ias AarMHa
rocy/lapCTBEHHOM rpaHUIbl cOCTaBJsseT 6221 kusomeTp. Bo ¢iope Y36ekucTaHa oTMeUeHO
4350 BUZ0B BBICIIUX pacTeHUH, oTHOCcAIMXCA K 171 cemeiictBy u3 1003 ponam (Sennikov et
al 2016). U3 Hux 25 cemeiicT, 105 BHUA0B, oTHOCALMXCA K 217 BUAAM, CYHUTAIOTCH JUKHUX CO-
poauuel KyJbTYpHbIX pacTeHUl (A6aypaumMoB u Jip., 2022).

TakCOHOMMYECKUIM aHa/IM3 PaCTEHUM CUUTAETCA OJHUM U3 MX OCHOBHBIX MOKa3aTeJeu.
B xoze vcciejoBaHMM OGBLIM MCII0JIb30BaHbl 00pa3iibl repbapHbiX GoHA0B KazaxcTana (AAA,
PPIU, KG, FSPI), Keipreiacrana (FRU), Tamxukucrana (TAD, KHOR), Typkmenucrtana (ASH)
u Y36ekucrtana (TASH, SAMDU), MockoBCKOro rocyZlapCTBEHHOI0 YHUBepcUuTeTa MMeHU M.B.
JlomoHocoBa (MW), Poccuiickoro 6oTanu4eckoro uHctutyTa (LE) uM. KomapoB, a Takke 6b111
VCII0JIb30BaHbl UCC/IEI0BATEIbCKUE UCTOYHHUKU B 3TOM HallpaBJIeHUU.
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[IpoaHasM3upoBaH B paspe3e UJAeHTUPUIMPOBAHHBIX BUIO0B, CEMENUCTB U pojaM. brlio
YCTAHOBJIEHO, YTO BbICOKAs /10Jis1 BUJIOB COOTBETCTByeT ceMelicTBaM Poaceae (71), Rosaceae
(46), Fabaceae (45), Amaryllidaceae (21), Amaranthaceae (18) (ta6snua 1). [logasastouiee
OOJIBLLIMHCTBO NpeACTaBUTEJEN 9TOr0 CeEMeNCTBA LIMPOKO MCI0JIb3YIOTCSA B KA4eCTBE KOPMOB
Y KOPMOBBIX paCTeHUH. ITU BUZbI COCTABJIAT 68,36% AUKUX COpOAUYEN KYJIbTYPHBIX pacTe-
HUH, pacipoCcTpaHeHHbIX B LleHTpasibHOM A3UU.

HsBectHO, uTo JICKP pacnpocTpaHusiocs B 3TOM pernoHe HepaBHOMepHO. B yacTHoCTH,
ObLJIO OTMEYEHO, YTO B HEKOTOPbIX CEMENCTBAX KOJIMYECTBO BU/J0B MMeEET HU3KHU TOKa3aTe lb.
CemeiicTBa Asparagaceae, Cannabaceae, Solanaceae - 3 Bu/a, cemeiictBa Ericaceae, Lamiaceae,
Linaceae, Vitaceae - 2 Buja, cemeictBa Anacardiaceae, Caprifoliaceae, Cucurbitaceae,
Ebenaceae, Elaeagnaceae, Juglandaceae, Lythraceae, Malvaceae, Nitrariaceae, Urticaceae npej-
ctaBJsieHbl 1 Bugom (Tab.).

Ta6smmna: TakcOHOMUYEeCKUI aHaIM3 JUKUX cCopoJuuell KynTypbHbix pacTrenui (JJCKP) B
CpenHeit Asuu

KosnudectBo | KosindyectBo | % OT 0611ero 4yuc/a BUI0B

Ne CemelicTBa .
pPOZIOB BUJIOB ceMelficTBa
1 Amaranthaceae Juss. 12 18 6.12
2 | Amaryllidaceae ].St.-Hil. 1 21 7.14
3 Anacardiaceae R.Br. 1 1 0.34
4 | Apiaceae Lindl. 6 8 2.72
5 | Asparagaceae Juss. 1 3 1.02
6 | Asteraceae Bercht. & ].Presl 8 13 4.42
7 | Berberidaceae Juss. 1 6 2.04
8 Brassicaceae Burnett 10 13 4.42
9 Cannabaceae Martinov 3 3 1.02
10 | Caprifoliaceae Juss. 1 1 0.34
11 | Cucurbitaceae Juss. 1 1 0.34
12 | Ebenaceae Giirke 1 1 0.34
13 | Elaeagnaceae Juss. 1 1 0.34
14 | Ericaceae Durande 1 2 0.68
15 | Fabaceae Lindl. 8 45 15.27
16 | Grossulariaceae DC. 1 6 2.04
17 | Juglandaceae DC.ex Perleb 1 1 0.34
18 | Lamiaceae Martinov 2 2 0.68
19 | Liliaceae Juss. 1 4 1.36
20 | Lythraceae ].St.-Hil. 1 1 0.34
21 | Linaceae DC. ex Perleb 1 2 0.68
22 | Malvaceae Juss 3 1 0.34
23 | Moraceae Gaudich. 1 4 1.36
24 | Nitrariaceae LindL 2 1 0.34
25 | Poaceae Barnhart 30 71 24.14
26 | Polygonaceae Juss. 11 3.74
27 | Rhamnaceae Juss. 1 1 0.34
28 | Rosaceae Juss. 12 46 15.71
29 | Solanaceae Juss 2 3 1.02
30 | Urticaceae Juss 1 1 0.34
31 | Vitaceae Juss. 2 2 0.68
Oouree 121 294 100
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H3BecTHO, 4yTO Hapo/ bl lleHTpasibHOM A3UH y2Ke MHOTO0 JIeT peryJisipHo ucnosib3yoT JJCKP.
WX ocHOBHas 4acTh - NULIEBbIE, IEKapCTBEHHbIE U KOPMOBBIe pacTeHus1. B xozie ucciaegoBaHui
ObLJIM MPOAHAJIM3UPOBAHbl KATETOPHUU C HAMOOJIBIIMM KOJUYECTBOM poJaM. [lo ero cioBam,
CaMbIMU KPYMHBIMU poAamu siBasitotcs Allium L. (21), Prunus L. (17), Vicia L. (12), Lathyrus L.
(8) (Puc. 2).

Aegilops L., Poa L., Crataegus L., Medicago L., Melilots Mill., Trifolium Tournn ex L. pogam c
7 Bugiamy, Pyrus L. poga npegcraBieHa 6 Bugamu. Buael Allium oschanini, Allium pskemense,
Allium praemixtum, 3abpoiieHHble Bo ¢uiopy cTpaH LleHTpasbHON A3uM, yXe HECKOJIbKO
JIeT IIMPOKO UCMOJIb3YIOTCA B KauyecTBe pacTeHUWU nuuieBbiX. [IpeacraBuTtenu poaa Prunus,
Crataegus, Juglands, Elaeagnus y»e HeCKOJIbKO CTOJIETUM HCNOJIb3YIOTCSA B NHUILY B FOPHbIX
paiioHax 3Tux Tepputopuil. [IpeacraButenu poga Agropyron, Avena, Hordeum, Poa, Medicago
MCI0JIb3YIOTCSl MECTHBIM HaceJleHMeM, IPOXKUBAIOLIMM Ha 3TUX TEPPUTOPHUAX, B KauecTBe OcC-
HOBHOT'O KOPMOBOI'0O PACTEHUS U JIeKapCTBEHHBIX [IpenapaTos.

Pyrus 11
Trifolium Tourn ex L\

/ Allinm L
Melilotus Miik

Medicago L~ h

d

Aegilops 1/

\ ViciaL
Lathyrus Ll

PucyHok (2): Cnextp Begymux pogos ([ICKP)

TakcOHOMMYECKUM aHaJu3 JUKUKA COpOJUYeld KyJbTypHbIX pacTeHU CpeaHss Asuu
JIOJDKHA MOCJAYKATb OCHOBOM [IJIs1 pa3BUTHS HAllMOHAJbHOW MOJIUTUKU B cdhepe MPOrHO3U-
pOBaHUSA M COBEPIIEHCTBOBAHUSA CTpPAaTeruu MO COXPaHEHUI 6MOpaszHOooOpa3vsi, CTUMYJIU-
pOBaHUS pa3BUTHUs COBPEMEHHbIX HAllpaBJeHUN 60TaHUYECKOW HAyKU [IJIsl MCIOJIb30BaHUSA
reHeTUYECKOT0 NOTeHI[Ma/Ia AUKUX COPOIMYel, pa3BUTHS YCTOMYHMBOTIO CEJIbCKOTO X03UCTBa
Y TEXHOJIOTUYECKUX pa3paboTOK MO CO3JaHUI0 M NMPOU3BOACTBY OMONpeNnapaToOB Ha OCHOBE
O0Te4YeCTBEHHOIO ChIpbSl.

Kak nokasbpiBaeT cOBpeMeHHbIN ONBIT, UCII0JIb30BaHUE JUKUX POJHUYEH /151 MOBbILIEHUS
NPOJAYKTUBHOCTHU KYJIbTYPHBIX PAaCTEHUN Y MX HACBIIIEHHOCTU NUTATEJbHBIMU BelleCTBaMHU
CIOCOOHO Jiy4llle 06eceynuThb JI0/ed CpeJCTBaMU K CyLeCTBOBAHUIO U YKPENUTb UX 3/10PO-
Bbe. To/IbKO NpeJlpUHUMasl Mepbl 110 CHACEHUI0 HAXOASAIIMUXCSA 10/, yTPO30W JUKUX poJuyent
KyJIbTYPHBIX PaCT€HUN MOXHO O6y/JleT rapaHTUPOBATh JJOCTYIHOCTb 3TOr0 60raTcTBa AJs Mo-
cJIelyI0UUX MOKOJIEHUH.

Hanuuue >xe 37ech 6OJIBIIOTO YMCIA 3HAEMUYHBIX BUJOB JUKOPACTYLUX COPOAUYEH
KyJIbTYPHBIX PaCTEHUU U BUJ0B, CBS3aHHBIX UCKJIIYUTEIBHO C TeppuTopUel lleHTpasibHOU
A3uuy, M03BoJIsIET FOBOPUTDH U 06 aBTOXTOHHOM JIIMTEJIbHOM Pa3BUTHUU BU,006pa30BaTebHO-
ro npotuecca. PeaysibTaTbl Hay4HOT'0 UCCIEL0BAaHUSA MOTYT ObITh UCII0JIb30BAHbI Pa3/IMYHBIMHU
CreluaTuCcTaMM, UMeUMU NPpodecCuOHAIbHbIN HHTEPEC K 06LUM MpobyieMaM 6HOpa3HoO-
ob6pasusi.
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LIPSKYA INSIGNIS HEHOIIONY/IALNAJTAPHUHT
®A30BHUU CTPYKTYPACH

M. BypanoBa'*, A. lOs1aameB?
Kapwu dassaam yHueepcumemu, Kapuu, Y36ekucmon
2AHdudicoH dasaam yHugepcumemu, AHOUNMCOH, Y36ekucmoH
*E-mail: muhayyoxon@bk.ru

The article contains data on the horizontal and vertical structure of Lipskya insignis
cenopopulations of the narrow local endemic plant of Central Asia, located in the southern part
of the Republic of Uzbekistan. In particular, the horizontal structure of 7 cenopopulations at the
beginning of the growing season is contagious, 4 cenopopulations is random, and only in one it is
uniform. However, by April, in cenopopulations No. 1, No. 2, and No. 11, the distribution becomes
random, and in cenopopulations No. 3, No. 9, and No. 12, it becomes uniform. The highest tiering
(4 tiers) was observed in 3 cenopopulations, 3 tiers — only in cenopopulation No. 6, and in other
cenopopulations - only 2 tiers.

Key words Lipskya insignis, cenopopulation, spatial structure, tiers

Lipskya insignis (Koso.-Pol.) Nevsky YpTa OcuéHMHT 3HeM YcuMIUry 63116, 3upazoliap
(Apiaceae) ousnacuHuHT Lipskya NevsKy TypKYMUHUHT ITOHA BAKUJIM XU CcOo6/1aHaiu. Maxaiiui
axoJIv YHHU 6axop odsapuzia ¢paos Tepubd oyinb, 3MpaBop YCUMIIUK cudaTua GpoijasaHaiu.

BU3HUHT aBBaJIr'¥ TaAKUKOTJIApUMU3AaA L. insignis ypyFiaapy Ba ep yCTKUA KUCMJIAPUHUHT
KUMEBUH TAapKHOMU XaM/Ja KypFOKYMJ IIApOUTJap/a LeHONONyJALUsAJapUHUHT XOJaTHHU
6axoJ1all 6yiiMya Max/IyMoT/1ap KeJITUPU/ITraH 3/1. X03UPrU TaAKUKOTUMHU3 LIeHON 0Ny A1 Us-
JIApUHUHT Ppa30BUM CTPYKTYPACUHU aHUKJIALITra KapaTUJIraH.
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TaKUKOT MaTepua/l/lapy Ba MeToJJapu. L. insignis 1eHONMONyJSIUSICUHUHT ¢da3o-
BUW CTPYKTypacuHH ypranuu yuyH ['puropbeBa H.M., 3ayrosbHoBa JI.b. Ba CMupHoBa O.B.
(1977) metoanapugan ¢ogananuagu. bynaa 6up-6upuaan 3 M y30oKaukaard 1x1 m yadam-
JIM KBaJIpaT WAKJIUJATU CAaHOK MalJjoHYa/Iapy YPHATHJIAU Ba KeMHMHYAJIUK yJap CTalMOHap
TaJIKUKOT 0J1M6 GopuIla 6UP HeYya MapoTaba TeKIIUPUIH.

TagKukKoTAa *kaMu 12 Ta LeHONONyJALUAJIapHUHT $a30BUN CTPYKTYpacHd aHUKJIAH[U.
Vi6y IeHononyasaluaJapHUHT 6apyacd Y36eKMCTOH Pecny6/MKacMHUHT »KaHYGUJaHTHU
Kawkazapé Ba CypxoHapé BUIOAT/IapU XyAYyAU/Ja )KOWIalIraH (>kazBadn).

Kapagasn: Lipskya insigniSHAHT LLeHONONYJIALUAIN

LT Ne lFeorpadux A6cosmoT LT Ne lFeorpadux A6cooT
) YKOMJIAIYBU 6aJIaHAJINTH } YKOMJIAIyBU 6aJjlaHAJINTH

38°19'30.2»N 38°25'52.4»N

1 66°43'03.4»E 1200 m 7 66°17'44.6E 820m
38°19'26.7»N 38°11°01.7»N

2 66°42'49.6»E 1230m 8 67°10'16.2»E 1240 m
38°16'20.8»N 38°12'48.7»N

3 66°37°45.4»E 1050 m 9 66°53'17.2»E 1200 m
38°16'23.9»N 38°12'42.3»N

4 66°37°36.95E 1050 m 10 66°53'26.8»E 1270m
38°23'56.6»N 38°37'48.3»N

> 66°40'31.95E 1210m B 66°46'39.35E 1290 m
38°15'08.8»N 38°37'38.0»N

6 66°33'10.6E 1230 m 12 66°46'42.7»E 1280 m

OsiMHraH Mab/JayMoTJiap acocuza Statistica mactypu épaamuga 3D-auarpamMmasap spa-
TUJJU.

TafKUKOT HaTWXXajJapu Ba MyXOKaMacHu. L. insignis MIITUPOKUAATU OUOLeHO3JIADHUHT
rOpU30HTaJ CTPYKTYpacH, TbHU KypaMa MO3auKacu MHAWBUAJAPHUHT MaW/I0H 103acK/ia HO-
TEKUC TaKCUMJIAHUIIM OUJIaH XapaKTepJiaHaJUu. ByH/ja 6MOTONIapHUHT GUpP XWUJ 3MacC/IUTY,
S'bHU TYNPOK 3appayvalapUuHUHT Xap XUJJIUTH, 03yKa MOJIa/IapUHUHT OGUP TeKHUC TaKCUMJIaH-
MaraHJIMIy, YCUMJIMKJIAPHUHT ¥3apo Ta’bCUPJIAIIKIIMN Ba 60LIKA 6UP KaTOp OMUJLJIAP MyXUM
ypHUHra 3ra.

Nel Ba Ne2 neHomnonyJ/slMsgapJa BereTaqUssHUHT 601u/a L. insigniSHAHT TOPU30HTAJ
CTPYKTYypacu KoHTaruo3s 6ysaanu (pacMm, a, b). BUpoK BaKT YTUIIM OGUJIAaH YHUHT TapKaJUIIU
TacoAMPUIN KYpUHHUILUTA 3ra 6yaajd. YOy LieHononyasuusjapia BereTalUsHUHT 6olnzAa
BepTHUKaJ CTPYKTypa UKKHUTA spycaH ubopat 6yiaau. bupunuu apycuu Phlomis spinidens
Nevski, Phlomis thapsoides Bunge Ba Phlomoides gypsacea (Popov) Adylov, Kamelin & Makhm.,
MKKHWHYM SIPYCHU 3Ca 60OLIKA YTCUMMOH YCUMJIMKJAP TAlIKWJI KuJaau. KeMMH4YanuK anpum
YCUMJIMKJIap TeHepaTUB HOBJlaIap YUKAPUO, e HONONYAAUAAA UKKUHYHY pycra YTUILH, ail-
pUMJIapy 3ca siHa XaM 6asaHpOK yCcrub KUCKA BAaKTJ/W Y4 IPYCJAU KOIJIaM XaM LIaKJJIaHa/U.
1-apycHU reHepaTuB xoJsatgaru Ferula tadshikorum Pimenov, 2-ApycHU reHepaTUB XoJ1aTra
yTMmaraH Ferula tadshikorum Pimenov Tamkua KUJIaau.

Ne3 neHomonysUsia TOPU30HTA CTPYKTYpa BereTaUsIHUHT 6ouu/ia Tacoqudui, re-
HepaTUB ¢peHodazasap OOUIIAHUIIM OUJIAH 3ca OUP TeKHUC TaKcUMJaHul (pacM, c), Ne4 re-
HONOMYJISILUALA KOHTAaruo3 ropu3oHTas CTpykKTypa (pacMm, d) KysaTtunajgu. BepTukan Tak-
CUMJIAHHUII Xap MKKaJia I[eHOMONyJslUs YYyH UKKUA spycau 0yaub, 1-apycHu Phlomoides
kaufmanniana (Regel) Adylov, Kamelin & Makhm., 2-apycHu aca Ko/raH yT yCUMMJIMKJIap Tall-
KHJT KUJIa/IH.

Ne5 neHononynsiuusAAa ropu3oHTaa TaKCUMJIaHULI KOHTAaruo3 (pacm, e), BepTUKaJ Tak-
CUMJIAHHUII 3Ca aBBaJIMra UKKU IPYC/IU, KeMMHYAIUK Y4 sApycau 6yaanu. 1-apycau Hulthemia
persica Bornm., 2-apycuu Inula macrophylla Kar. & Kir., Phlomis thapsoides Bunge Ba Crambe
kotschyana Boiss. Tallku1 Kuaaju.

Ne6 neHononyasAnusaga ropu3oHTal TaKCUMJIaHULI KOHTaruo3 (pacy, f), BepTUKasa Tak-
CUMJIaHUII 3ca 3 Apycau 6yaaau. 1-apycuu Hulthemia persica Bornm., 2-sapycHu Artemisia sp.,
3-ApyCHU KOJITaH T YCUMJIMKJIAP TAlIKUJ KUJIa]IH.
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Ne7 neHomonyisinusAa roOpu3oHTaa TaKCUMJIAaHUII KOHTAruo3 (pacm, g), BepTUKaJ Tak-
CUMJIAHULI 3Ca UKKHU Apycau 6yaaau. 1-apycaa Phlomoides gypsacea (Popov) Adylov, Kamelin
& Makhm. Ba Phlomoides kaufmanniana (Regel) Adylov, Kamelin & Makhm. oinamazgy,
2-IpYCHU KOJITaH YT YCUMJIMKJIAP TAlUKUJ KAJIaIU.

Ne8 neHononynsAnusAAa ropu3oHTaa TaKCUMJIAHUII KOHTAruo3 (pacm, h), BepTuKaJ Tak-
CUMJIAHULIU UKKHU AApYycau. 1-apycHu Cousinia microcarpa Boiss., 2-IpyCHU KOJITaH y'T Yy CUMJIMK-
JIap TallKWJ KUJIaau.
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Pacm: L. inSigniSHUHT TOPU30HTAJ CTPYKTYpaCH
X - mpaHcekmanap; Y - 2paduenmanap; Z - mpaHcekmadazu ycuMAUKAAp COHU

Ne9 penonomnyssaLMsAAa TOPU30OHTAA TAaKCUMJIAHMII aBBaj TacoAuUM, KeHHWHYaIUK
6up Tekuc (pacm, i), Ne10 neHononyasausa aca 6up Tekuc (pacy, j), BepTHUKaI TaKCHMJIa-
HULI TYPT fApycau. 1-apycuu Amygdalus spinosissima Bunge, 2-apycuu Atraphaxis spinosa L.,
Eremurus luteus Baker Ba reHepaTuB xosatgaru Ferula tadshikorum Pimenov, 3-sipycHU reHe-
paTuB xoJsatra yTMmaraH Ferula tadshikorum Pimenov Ba Cousinia coronata Franch., 4-sapycau
KOJITaH JT YCUMJIMKJIAP TAlllKWUJI KU/ Y.
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Ne11 neHononyJsisiLusAa FOPU30HTA TAKCMMJIAHUIL Tacoauduit (pacm, k), BepTUKaJ Tak-
CUMJIAaHULI TYPT Apycau. 1-apycuu Amygdalus spinosissima Bunge, 2-1pycHU reHepaTHUB X0J1aT-
naru Ferula tadshikorum Pimenov, 3-1pycHuU reHepaTHUB XoJaTra yTMmaral Ferula tadshikorum
Pimenov Ba Cousinia coronata Franch., 4-apycHu KoJiraH YT yCUMJIMKJIAP TAIIKUI KUJIaaH.

Nel2 peHomonyssnys/ia TOPU30HTaJ TAaKCMMJIAHMUII BereTauus 6Goumuja Tacoaudui,
KeWMHYaJIUK OUp TeKuc (pacm, [), BepTUKaI TaKCUMJIAaHUII UKKHU Apyciau. 1-apycaa Cousinia
coronata Franch., Cousinia microcarpa Boiss., Phlomis spinidens Nevski, Phlomis thapsoides
Bunge, Phlomoides gypsacea (Popov) Adylov, Kamelin & Makhm. Ba Phlomoides kaufmanniana
(Regel) Adylov, Kamelin & Makhm., 2-g9pycHu KoJirad T YyCUMJIMKJIAP TALIKUI KUJIAIH.

Xysiocanap. L. insigniSHUHT YMYMHU TOPU30HTAJ CTPYKTYpacy Beretanus 601u1/ia KOHTa-
ruo3 (Nel, Ne2, Ne4, Ne5, Ne6, Ne7 Ba Ne8), racogquduii (Ne3, Ne9, Ne11, Ne12) éxu 6Up TeKuc
(Ne10) 6yuiy aHUKJaHAU. ATIpesib oiK/ia reHepaTUB ¢asasiap JaBOMU/A 3Ca LeHOMOoNy.Jis-
UsJIap/ia SHrM UHAMBUAJAP YCcUb yuKuiy xucooura Ne1, Ne2 pa Nel1 neHomnonyJ issiusijaap-
Jna tacoauduil TakcumiaHaau, Ne3, Ne9 pa Ne12 neHononyisaiysaaap/a 3ca, XaTTo 6Up TeKuc
TaKCHMJIAHUIIHHU Ky3aTULI MYMKHH.

L. insSignisHUHT LleHONONYIALUANIAPU KOWIALITaH YCUMJIMKIIAp KaMoaJlapy opacy/ja ak-
CapUAT YCUMJIMKJIAP YT Xa€T makiauaa. lleHononyasiusiap opacuaa dakatruaa Ne9 sa Ne10
xynyauna Amygdalus spinosissima Bunge Ba Atraphaxis spinosa L. kabu siKKa-siKKa OyTasapHU
yupatuil MyMKuH. N1, Ne5, Ne9, Ne10 Ba Ne11 ueHononyssinusap/a reHepaTUB X0JaTAaru
Ferula tadshikorum Pimenov xaM ajioxu/ia spyc X0CuJ1 Kujaagu. JHT KyN apycauauk (4 ta) Ne9,
Ne10 Ba Nel1 neHononyasuusaap/aa, 3 apycauauk Ne6 neHononyassiuusiga yuypagu. Kosrax
LeHononyasauusaaapaa 2 ApycauinuK Ky3aTHUaau.
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®APFOHA BOJUIMCUJIA TAPKAJ/ITAH TARAXACUM OFFICINALE
WEBER EX WIGGINS (ASTERACEAE) BYUHNYA JACTJIABKU TAAKUKOT
HATHUKAJIAPH

P.K.Fyaiomos*, b.M.TyxTacuHos, I Xaiigaposa
'HamanraH gaBiat yHuBepcuteTH, HamaHraH, Y36eKUCTOH
*E-mail: gulomovr92@mail.ru

Taraxum F.H. Wigg. the biogeography, phylogeny and genetic diversity of the species have
not been fully studied due to numerous hybridization events, frequent polyploidy and apomixis
reproduction, as well as the limited number of studies related to species diversity and distribution.
It is one of the least studied taxa for the flora of Uzbekistan. The results of the last research were
recorded in the 1962 work Flora of Uzbekistan. For more than 60 years, there have been no tar-
geted field studies on the species of this group. From this point of view, studies have been started in
order to clarify the taxonomic and geographical confusion of the species of the genus distributed
in the Fergana Valley.

Key words: Asteraceae, Taraxacum, Taraxacum officinale, Fergana valley, GBIF
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Taraxcum F.H. Wigg. TakCOHOMHMK MypaKKabGJMrd Ba MONyJsLusIap ypTacuaard
aJlJIoraMusl, aBTOraMusl Ba allOMUKCHC >KapaéHJyiapu cababsikn Asteraceae OWJIACHHUHI 3HT
MypakKKab rypyxJapujaaH oupup xucobsaHaau (Van Baarlen va boshqalar, 2000). Typkym
BaKWJIJIapU TYPJIM 3KOJIOTHK lIapouT/apra CTaHZapT MocJjama ojagu Ba EBpoma, Ocué,
umonuit xamja KaHyoui AMeprka XyAyAJapyuHU TabUKK Ba arpoJiaHamadTaapyaa xKyza
KEeHT TapKaJ/iraH 6eroHa yCUMJIMKJ/Iap KATOpUTa KUPaJu.

EBpomna Ba Ocué Xyayauaa TapKairaH TypKYMHUHT aipuM cekius Bakusiapu (T. ceki.
Taraxacum, T. cexu. Palustria, T. ceku. Erythrosperma) »xaHy61il Ba IIMMOJIMHA XyAYyAJapHUHT
KyIJab ajloKajJapy HaTWXacua IJIEeHCTOLleH My3Jalld JaBpuJa XOCUJ OyJraH rubpup
TakcoH/ap/aH Keau6 yukrad (Kirschner va Stépanek 1996).

TypkyM nyHé puiopacuga tTapkairas 2500 opTUK TypHH Y3 nuura onagu (Wu Jie va boshgq.
2021)BaTabuaTaaKynaab aAyparaiJaHuilI XoAMcasapy, Te3-Te3 Ky3aTHU1aJUuraH NoJIUIJI0UUs
XaM/la allOMUKCUC Ky TIal M1, LIYHUHT AEK Ty pJlap XMJIMa-XUJIJINTY Ba TApKaJIUIIU OWJIaH 60F/IUK
TaJIKUKOTJIap COHMHUUHT YeKJaHTaHJIUTU cababJiu TYPKYM TYpJIapUHUHT 6uoreorpadusicy,
dunoreHesacy xam/Jja reHeTUK XUJIMa-XUJIJINTU XaM TYJIMK ypraHuiaMarat (Lee vaboshq. 2021).
AlipuM cekyusisiapra MaHcy6 TypJiap ypTacujaru G¢uioreHeTUK MyHocabaTt/iap 6yiuda oau6
60pU/ITraH TaJKUKOT UIILJIApH TYpJiap OUOJOTUSCUHHU TYLIYHHUII YYYH KOMILJIEKC Ma'bJIyMOTJIap
6epa osnmaigu. llly cababsiv XaM Ma3Kyp TYPKyM TypJlapy CUCTEMATHUK KUXaTJaH MypaKKab Ba
TapKaJIMIIU eTapJinya ypranuamaral Rubus, Hieracium, Campanula, Orobanche, Stipa, Oxytro-
pis kabu MmyaMmmouiu Takconsap (Nobis va boshq. 2023; Wolanin at al.,, 2023) kaTopura kupazau.

2022 #iun T. mongolicum, T. formosanum GUTOKUMEBUM XyCyCHUSITJIAPU YPraHUJIUIIU
6yiinya 0,116 60pU/IraH TaAKUKOTJIAp Ba OJIMHIAH HaTHKaJlap KYKpaK capaTOHU Xy»Kalpasiapu
MUTPALMSICH Ba KOJIJIOHHS IIAK/JIAHUIIMHYA KAMaU TUPHUILI 6 AMYa MXKOOHU XyJ10caiap OJIMHTaH
(Chien-Jung Lin Ba 6omkasap, 2022).

ByryHru KyHja Maskyp TYpKyM TypJapy Y36eKMCTOH JIOpacd YYyH XaM KyjJa KaM
YpraHujraH TakcoHsap Kartopura kupagu. lly ca6absu TypkymHu PaproHa Boauiicuza
TapKaJIraH TypJIaApUHU CUCTEeMATHK, reorpaduk TaxXJIMJIMHU aMa/ira OUIMPUII MaKCaJua,
HamaHraHn paBsiaT yHuBepcuTeTH buosiorus kagepacu TOMOHU/AAH MaKCaAJIu TaAKUKOTJIap
o016 6opuaMokaa. TagKUKOTIap JacTJabku o6ekTH cudaTuga TypkyMHH Vulgaria Dan-
ist, cekyusicura MaHcy6 Taraxacum officinale Weber ex Wiggins. Tani1a6 onuHgu. Maskyp
TYp KEHT TapKaJIMII JWANO030HUra 3ra. ByryHru KyHja TYpHHUHT XJIOPOIJIACT T€HOM KeTMa-
KeTJIUTU TYJUK ypranuirad (GenBank accession no. NC_006290) (Jin-Kyung Kim va boshq.,
2016). byHaaH TamKapu TYPHUHT XOpWXKJa OJHU6 OGopuaraH QGUTOKUMEBUN TAAKUKOT
HaTWXa/Japd YHUHT 12 Ta JOPUBOPJIMK XYCyCUSATJApHU MaBXyJ, 3KaHJIUTHHU KypcaTraH
(AMypeTHK, renaToONpOTEKTHUB, AHTUKOJHUT, UMMYHONPOTEKTUB, aHTUBUPAJ, aHTUPYHTaJ,
aHTUOaKTepuas, apTpo3, AUabeT, CEMU3JINK, aHTUOKCUJAHT Ba capaToH) (Agnese Di Napoli,
Pietro Zucchetti, 2021).

TakcoH HoMeHKsaTypacd Ba WaMui HoMmHu Plants of the World Online, International
Plant Name Index Ba World Checklist of Selected Plant Families xankapo kaTtasoru 6yinya
KeJTUPUAAU. TYpHUHT KoWalyB MabayMmoTJyapu Global Biodiversity Information Facility
(GBIF; http://www.gbif.org/), MockBa gaBsaT yHuBepcutetu (MW, https://plant.depo.msu.
ru), Xuroit ®annap akagemusicu (CVH, https://www.evh.ac.cn/) Ba Y36ekucton Musamit
repbapuii (TASH) ¢onanapusa cakiaHaéTrad HaMyHaJlapJaH porgalaHUMNH.

[epbapuil HaMyHajapuJard ycull HyKTaJapuHU aKC 3STTUPYBYM reorpaduk
KopAuHaTasnapu Google Earth Pro 7.1 nactypu épaamuaa Ba 2023 iius MapT-anpeJsi oluaapuaa
Hamanran BusioaTrHU AHrUKyproH, YopTok Ba KocoHcol xyayaiapy/ia amasira OMpUuIrad
JlacT/IabKy Jasa TaAKUKOT HaTHKajlapu 6uaH 6ouTuaAu. Jana TafKUKOTIapy JaBOMUAa
TYpJIapHUHT TabuaTAary pacMmiapu pakamiau ¢oroannapat (Canon EOS 400D) 6usan cypatra
onuHau. Plantarium caitura (https://www.plantarium.ru/page/image/id/763355.html)
»KOWJIaH/ Y Ba repbapuil HaMyHaJ/lapu Tarépyaanau (2-pacum).

Jlasia TaAKUKOT/IapH JaBOMU/A OJMHIaH MOp}OJOTUK TaHa KUCMJIApU acocuza Tabuui
wttoctauusick Photoshop CS6x64 gactypu opkaiu amasira omdpuaau (1-pacm).
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2-3cm

4-5cm

10-25 cm

Pacm (1): T. officinale Ta66ut unntoctapuuscu (FysnomoB Ba TYXxTacHHOB TOMOHU/IAH Ta-
épJlaHau).

TypHUHT TapKa/M1I AUaNO30HUHT KEHIJIUTH (Typap-Koiiap AKUHUAQA, apuUKJIap 6yHuAa,
MaiicasopJsiapa, ypMOH30pJap/ia, TeKKHUCAUKIApAaH TOFJIAapHUHT ypTa KaMapurayda), UKKH-
JIaM4iM yCHIll Mal/IOHJAapPUHUHT Ba KATOP TabUUH YCUIll MalIOHJIapUHU Myx0da3aaHTaHIU-
ru cababsu IUCN 6yiinya LC kaTeropuscu 6yiinya 6axosanras (Dudas et al. 2020).

Maszkyp typ T. Vvedenskiy S. Koval.,, T.medium S. Koval., T.reflexum Schischk., T.vallicola S.
Koval,, T. pseudoobliquum S. Koval., T. tardum S. Koval. mopdosruk 6enrunapura Kypa sKuH
caHaJIaJH1.

PacMm (2): A) Franz Eugen Kohler uantoctpanuscu (Kohler’s Medizinal-Pflanzen, 1987
nun); B) [Jlana TagKUKOTJIapyd AaBOMMJA TalépsaHraH repbapuil HamyHacu; C) TypHHUHT
TapKasauw auano3oHu (GBIF).
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Magxyn afabuéTtiap Ba repbapuii HaMyHaJJaApUHU TaXJIUJIM KUJMII acOCUJla TYPKYMHHU
®aproHa Boguiicuza Taraxcum F.H. Wigg. TypKkyMUHUHT 34 TypU TapKaJITaHJIMTA aHUKJIaHIU.
Kywmnapan, T. brevirostre, T. besarabicum, T. bicorne, T. contristans, T. monochlamydeum, T. juzep-
czukii, T. ecornutum, T. svetlanae, T. officinale, T. sonchoides, T. syrtorum, T. erostre, T. pseudo-
brevirostre, T. eriopodum, T. leucanthum, T. luridum, T. kirghizicum, T. modestum, T. tianschan-
icum, T. maracandicum, T. elongatum. JJaBoM/i amMaJira OLIMPUJIAETTaH Jajna TaAKUKOTJIapu
HaTWXACHAA TYP KypCaTKUUIApH y3rapyiljad X014 amac. byryuru kyHnaa @apraoHa Boguiicu
6Vil1ab pyhxaT acocuJa KeJTHPWJIraH TypJapHH aHUKJIAll Ba MOpPQOJIOTHK Oesruaapu
ypTacuaard ¢papkJapHU TaKKocaall 6yHrda TaAKUKOT/Iap JaBOM 3TMOK/1a.
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CEMEHHAA IIPOAYKTUBHOCTb DOREMA MICROCARPUM KOROV
(APIACEAE) BHAMAHI'AHCKOHU OBJIACTH

M.A.laBuaoB*, A.M. XKypa6oeBa
®epeaHckull eocydapcmeeHHblll yHusepcumem, @epeaHa, Y36ekucmau
*E-mail: m.davidov66@mail.ru

The study of synflorescence structures of D. microcarpum Korov. was carried out in the nat-
ural habitats of Chust-Pap adyrs of Namangan region during 2018-2022. For this purpose, every
year, over flowering individuals, we observed the structure of synflorescence architecture features
- the order of branching of the axes, the presence of internodes, the presence of covering scales of
flowers and the ratio of bisexual and male flowers in simple umbels.
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Key words: Synflorescence, basopetally, acropetally, andromonoeic, terminal.

M3yyeHue MpoLeccoB BOCIPOU3BEAEHUS U PAa3MHOXKEHUS y PEAKUX IHJIEMHUYHbIX BH/IOB
SIBJISIETCS KJIK0UeBOM Ip06JieMOY PH OLeHKe CaMOIo/AeP>KaHUs U yCTOMUUBOCTH UX MOMYJIALUH.
Tos1bKO 3a cueT 3ITUX TPOLlecCOB 06ecreYrBaeTCsl CMEHsIEMOCTb TOKOJIEHUH, KOTOpasi He06X0AuMa
JUIs1 yCTOMYMBOTIO CyLLeCTBOBaHHUS MONYJIALMNA pacTeHUN. U3ydeHre 6M0JIOTUM U 9KOJIOTUU PeJ-
KUX BUJIOB PaCTEHUU 60JIbIIOKW UHTEPEC NMPEACTAB/ISAIOT JaHHbIE O MOTEHIMa/IbHbIX BO3MOXKHO-
CTAAX 6M0JIOTUYECKON IPOJYKTUBHOCTH PAaCTEHUH U CTENIEHU ee peasu3aluu.

B kauecTBe 06'beKTa HaALIKUX UCCAEJOBaHUU BblbpaHa Dorema microcarpum Korov.- ([o-
peMa MeJIKOIJIOIHAs ) MaJIOu3yYeHHbIN BU/JI, U AABJISETCA 0YeHb peJJKUM 3HJAEMUYHbIM BU/laM
3anazgHoro Tanb-lllansa u CeBepHoro [lamMmupo-Asnas. 3aHecen B KpacHyto kHury Pecny6inku
Y36ekucTtaH. Buj pacTéT necTpo 1BeTHbIX 0OHaXK€HUAX Ha 111e6eHUCTO-TJIMHUCThIE CKJIOHBI B
cocTaBe runcoPuibHOM pactuTenbHOCTU. D.microcarpum Korov.- MHOr0oJIeTHee TPaBIHUCTOE
pactenue 1o 1 - 1,5 M BBICOTBI, KOPEHb CTEP>KHEBOM CTebesib 0JUHOYHbIH, reo3dpeMepouni, Mo-
HOKapnuK. Pa3aMHOXeHHe BU/la IPOUCXOJUT TOJIbKO CEMEHHbBIM My TEM.

PocT u pa3BuTHs cTe6JIsI OTHOCUTCA K PO3€TOYHbIM PAaCTEHUSM, U COCTOUT U3 3-pa3Horo
[[MKJIa: I0YeYHO-PO3€eTOUHbIHN cTebesib — FreHepaTUBHbIN no6er ¢ppaH103-6paKTE03HOr0 THIIA;
JUIUTeJIbHble IOBEHU/IbHbIE U BUPIUHUJIbHBIE CTaJMU OHTOTeHe3a; HeyeTKas BbIPaXKeHHOCTh
MMMaTypHOTO0 3Tala OHTOreHe3a; MOHOMO/IMa/IbHbIMA POCT BO BCEX CTA/IUSIX OHTOTEHE3a; B re-
HepaTUBHOM NIepUOo/ie, YTO NpeJiCTaBsAeT 060! reTepodUINI0; B TeUeHUH 7-9 JieT y pacTe-
HUs 06pa3yeTcsl po3eTKa JIMCTheB U HAKAIlJIMBAIOTCS NUTATe/IbHbIE BEllleCTBa B PeNOBU/IHOM
KOPHEeIJI0/le; 32 KOPOTKUHM Nepuo/, BereTaldu obpasyeTcs reHepaTUBHbIN nober (100-120),
CceMeHa C HU3KUM IJIO/IOHOIIEHUEM.

Pos Dorema oiviH U3 MaJIoOuMC/IeHHBIX pOJl0B ceM.Apiaceae, KoTopas BCcTpeyaeTcs B psiope
CpenHelt A3uu ¥ HacCUMThIBaeTCs 8 BU/I0OB, M3 HUX 2 BH/Ia BCTpevyaeTcs B Y36eKucTaHe. B inTe-
paType umeeTtcs JaHHble Dorema microcarpum Korov. B npefienax @epraHckon J0JUHBI ObLI
M3BecTeH U3 npearopui YaTkanbckoro xpedTa — KapaBanckuid palioH, 6acc. peku Mamaucai,
ypouuie /xujacai, u Anaiickoro xpe6Ta - 6acc. peku lllaxumapgas, okpectHocTu Kagamkoi
(IMumenos, 2009; lMumenoB u Kitoiikos, 2002).

JlaHHbIe 0 apXUTEKTYPbl CMHJIOPECIIeHIIUH B MpejiesiaxX npeAcTaBuTeiel ceMelcTBO Api-
aceae JJ0BOJIbBHO MHOT0, KaK OCOOEHHOCTHU apXUTEKTyp CUHJiopecueHiil D. microcarpum
Korov. HukeM He paccMaTpuBasiuch. HacTosias paboTa cTaBUT CBOeH 3a/ia4el UccieJoBaHUe
CTPYKTYP CUH}JIOpeCIeHIIUH, PACII0JIOKEeHHEe 0JI0BbIX GOPM 11BETKOB HAa 30HTUKAX, BJUSHUSA
yCJI0BUSI BHEIIHEN Ccpe/ibl HAa 06pa30BaHUA MJIOJ0B U 0XapaKTepU30BaTh PENpPOAYKLIUOHHbIE
BO3MO>KHOCTH B IPUPOJHBIX YCIOBUSX.

UccnenoBanue cTpykTyp cuHdJiopecueHuuu D. microcarpum Korov., npoBoJU/IU B ecTe-
CTBEHHBIX MecToo6uTaHusAX YycT-Ilanckux aapipax HamaHraHckoi 06J1acTy Ha NPOTSXKEHUU
2018-2022 rr. /lnst 3TOM 11e/1U B KQXKJ0M I'o/ly HabJII01a/Iv HaJl IIBETYIIUMU 0COOSIMHU, HA CTPO-
eHue 0COOEHHOCTEeN apXUTEKTYPbl CUHPJIOPECHEHLUH - HA IOPSJO0K BETBJIEHUS OCEH, HaJIU-
4yye MeX/J0y3JI1H, HaJlM4re KPOIIIUX YellyH [1BETKOB U COOTHOIIEHHE 060€eN0JIbIX U MY KCKUX
[|BETKOB B IIPOCTBIX 30HTHUKAX.

Kak u3BecTHO, ceMelcTBO 30HTUYHbIEe (Apiaceae) onvcaHbl NIPeMMYyLeCTBEHHO KaK aH-
JIPOMOHO31IMYHbIE GOPMBI, 2 060€MOJIble U My>KCKHE [IBETKHA COOPaHbI B 001He CI0XKHbIE (pe-
»Ke-NPOCTble) 30HTUKHU .

B cunduopecuennuu D. microcarpum Korov. cooTHo1IeHHe 060€eM0JIbIX U MYKCKHX IBETKOB
B IIPOCTBIX 30HTUKAX HENOCTOSAHHOe. Ko/In4ecTBO My»XCKHX LIBETKOB B 30HTHUKAax B cpefHeM 1-3.
KosimyecTBO K€HCKHUX [IBETKOB B POCTBIX 30HTUKAX 4—-6, U YBEJIMUUBAETCS Ha YPOBHE MapakJia-
JlueB CBepXy BHU3. B cuHopecneHIUAX CHU3Y-BBepX 110 NMOPSAKY Ha NepBbIX [BYX, pexxe Ha
TPeTbUX Napak/jaZeB paclooXXeHbl HEMHOTOYMCIeHHbIe »KeHCKHe LIBeTKU Ha BCeX MPOCThIX
30HTUKAX, U OHU COCTaBJSAOT 5-10% OT 061ero KoJiM4yecTBa I[BETKOB, @ MY»CKUX I|BETKH CO-
cTaBJsAOT 95%, HO B 3TUX 30HTHUKAX LIBETKU PeyLIUPOBAaHbI U HE JOXOJAT |0 IBETEHHUS.

Cundunopecuennusa D. microcarpum Korov. npeacTaBJisieT CO60M OTKPBITYIO OCb, HECYLIYIO
1ooYepeIHO PacoJioKeHHbIe KUCTH U3 30HTUKOB (B yucse 9-25). Bepxylika KUCTH U OCb ep-
BOT'0 MOPS/JKa OCTAaHABJUBAETCS B Pa3BUTHUU U He 00pa3yeT TepMUHA/IbHbIA 30HTUK. JJIEMEH-
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TapHOe COLBETHE - OTKPBIThIM NPOCTON 30HTHUK, COCTOSALUMN U3 6-15 nBeTKOB. [IpocThlie 30H-
TUKU Ha KaXKJbIX 00KOBBIX OCSIX IApaKJ/aiIueB B HUXKHUX YAaCTSAX pacroJi0KeHbl B 3aBUCUMOCTH
OT pPa3BUTHUSA PA3BETBJIEHHOCTU CUHQJIOPECLEHLUN - MyTOBKAaMH, a B 39TUX MYTOBKax pacro-
JIaraloTcs 10 TPH, pefKO 10 YeTbIpe MPOCThIX 30HTUKOB, COOTBETCTBEHHO B CpeJijHed 4acTH
napakJ/iaZiieB pacloJaraloTcd CylipoTUBHO U NPOJ0JIKAsA K BepXyLIKe II00YepeiHO.

[IpocThle 30HTUKM HAa HMXKHUX YacTSAX Napak/aJueB pa3BeTBJIEHbl, U OHU KaK MpPaBUJIO,
pacnoJsioKeHbl HA KOPOTKUX BETOYKax, O [iBa WM TPH, APYT HaJ APyroM (JBOWHBIMHU WU
TPOWHBIMHU 30HTHKAMHU, COCTOSAIIMMU M3 13 - 15 11BETKOB), COOTBETCTBEHHO B CpeJHEN Ya-
CTHU uuco 1BeTkoB 10 - 12, a B BepxXHel 4acTH NapakJjaJdeB UMEKTCSA NPOCTble 30HTUKH,
cozepxaiuue 6 - 9 nBeTKoB. KosiM4ecTBO My»KCKHX [JBETKOB Ha YPOBHE COLIBETUU BO3PaCTAET
B 6a3omneTaJbHOM HampaBJieHHWH OT 1 10 6, a KOJIMYECTBO KEHCKUX LBETKOB HAMPOTHUB YBe-
JIMYMBAKOTCA, CHU3Y-BBEPX B aKpOIeTaJbHOM MOPAAKE, 32 CYET YMEHbILIeHU YUC/IA MY CKUX
1BeTKOB. [IpocTble 30HTUKU MyTOBYaTOE UJIH CYIIPOTUBHO PACIOJIaraloTCcsd He CTPOTo Ha OJi-
HOM YPOBHE, a CJIerKa CZIBUHYThI BJ10JIb 110 0CcH. Ha Bcex 60KOBBIX 0CAX CUH(I0peCLeHLIUN KPO-
0L e WY YelllyeBUHbIE JINCThS, YMEHbIIAOLKEeCs B pa3Mepax B aKpoIeTaJbHOM HampaBJie-
HUU Y COXpAHAETCA [0 KOHLA BereTalMu pacTeHUs.

Mexx0y3/1Ms1 OCH COLBETHS B HayaJsle 6y TOHU3ALUU CKaTbl, BO BpeMsl LBETEHUS YAJIUHS-
10TCSl, 6y1aroZjaps 4eMy O0KOBbIe OCY NIapakJ/aiueB OTAAISIOTCA OJlHA OT APYrou. JlyinHa Mex-
Jl0y3J/IM€eB KaK Mapak/aJiueB, TaK U NPOCTbIX 30HTUKOB MEHSAETCs B 3aBUCMMOCTH OT BO3pacTa.

MoJiozible coiBeTHS UMEIOT 60Jiee KOPOTKUE MeX/0Y3JI1s, Uero KaxKyTcsl 60j1ee KOMIaKT-
HbIMU. [1o Mepe pocTa conBeTUs Napak/aZiMeB U IPOCThIX 30HTUKOB NOCTENEeHHO Y JIUHAKTCA
Y BCe 00JiblIe OTAQJISIOTCA APYT OT APYra, 3aTEM /10 BpeMEHH [|BETEHHUS Pa3pPbIXJISI0TCS.

Y Bcex M3y4YeHHBIX 0COOel Ha HMXKHEW YacTU CUH(JIOpPECLEHIIMH, TAe Y3Jbl XOPOUIO 3a-
MeTHbI B N1a3yxe YellyeBU/HOI0 JINCTA, aKpolleTaJbHO 1-3 napak/iajues, JIMHOM 5-25 cM, Ha
KOTOPBIX CUAAT 5-50 LIT. IPOCTHIX 30HTUKOB, BO MHOTUX C/Iy4yasiX C HeJJOpa3BUThIMHU LBETKa-
MU, 1100 B HEGOJIBIIIOM KOJIMYECTBE Pa3BUTBIMU MY»KCKHMMHU [ BeTKaMu. PacnosioxeHue napa-
KJIaIueB Ha 0CU CUHQJIOPECIEHIIUM YKJ/Ia/IbIBAETCS CIUPAJIbHO, IPU 3TOM YTOJ MEX1y HUMU
paBeH 0KoJio ~72°C. /livMHa napak/jaZijieB ¥ YUCJIO IPOCTHIX 30HTUKOB IIOCTENIEHHO YBeJINYH-
BaeTcs B 6a30MeTaJlbHOM HaNpaBJIEHUU.

Bce Mex/0y3/1s ocu cCMHQJIOpeCHeHUM NIepBOro MOpsiZiKa YAJMHEHBI, MO0 BepxXHUE
MEX/0y3JIUsl yKOPOUeHbl. PacTeHue TpexocHOe, T.e. MUHUMaJIbHbIM NMOPSAJA0K BETBJIEHUS B
npezesiax KOHCTPYKLIMOHHOM eJMHHUIIbI paCTeHUs], Ha KOTOPOY pa3BUBaeTCA LBETOK, - 3TO OCb
3-ro nopsgka (Puc.1).

PacnyckaHue Bcex LIBETKOB CUH(JIOpECLIEHIIMU IPOUCXOAUT OJHOBPEMEHHO.

PenpoayKTUBHbIe BO3MOXHOCTHU BU/I0B JOCTaTOYHO BBICOKME U HE SABJISIOTCA NPUUMHOMN
MX YTPOXKaeMOT0 COCTOSIHUS U COKpalleHUsl YUCIEHHOCTH B IpUpoJe. IKOI0ro-PUTOLeHOTH-
YyeCKHe U NOroJiHble YCJ0BHSA OKa3blBAKOT CyIleCTBEHHOE BJIMSHHUE Ha NOTeHLUaJbHble BO3-
MO>XHOCTH CEMA00pPA30BaHUSA U CTeNeHb UX peaju3aliuy, YTO 00yCJ0BAMBAET JUHAMUKY pe-
aJIbHOM CEMEeHHOU MPOAYKTUBHOCTH.

KpPY’KKaMH 0003HAYEHBI
30HTHKH 6-9 IIBETKOB:

KpPYKKaMH 0003HAYEHBI
30HTHKH 10- 12 IBETKOB;

KpPY/KKaMH 0003Ha9eHBI
30HTHKH 13-15 IBETKOB;

11
O -0 —o

= ? HEJOPA3BHTEIC 30HTHKH.

Puc.1. Cxema ctpoenus cuHdaopecueHuuu Dorema microcarpum Korov
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MbI Bcsiesi 3a psi/loM Hcc/aefoBaTes el UCIO0Jb3yeM eJUHYI0 TEPMUHOJIOTHI0 U CUCTEMY
00603HaYeHUs JJIsT BCeX 30HTUKOB B Mpejesiax CUHPJIOPEeCeHIIUN y TIpe/ICTaBUTEIEd CEM.
Apiaceae: npoCTOM 30HTHUK; CJOXHbIW, UJIU ABOWHOMN, 30HTHUK, COCTOSIIIUN U3 IPOCThIX 30HTHU-
KOB; TEPMUHAJIbHbIN IBOMHOW 30HTHUK 3aKaHYUBAET IJIaBHbIH MOGeET.
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TEINJIOYCTOMYUBOCTHU KJIETKHA XBOMHEIX ITOPO/],
B CEBEPHOM TA/UKUKHUCTAHE

M.O. I)xypa6aeBa
Xyodaxcandckuti meduyuHckull koanedxnc umenu F0.b.Hcoku, Xydxcand, Tadxicukucmau
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In article type heat of stability nutches type of the coniferous industrial sorts in the North of
Tajikistan. Heat of stability of the huitch which is saved moving the protoplast of the epidermis of
the shut plate types coniferous sorts consists of from 44,80C.arizonica L. till 47,20 Juniperus ser-
avschan. Difterence betwcen matutinal and daily value form 0,10 till 0,40. It is installed that the
heat of stability of the hutch with incrlasing of the temperature in air.

Key words: the heat of stability hutche coniferous sort, epidermis, protoplast, closerelated
taxons, the North of Tajikistan.

CuctemaTryeckue 6JIM3KHE BU/Ibl PAaCTEHUS HAXOASLUXCS B HEOJUHAKOBbBIX TEMIIEPATYP-
HbIX YCJIOBUSX UMEIOT 3HAaYHUTeJbHOE pa3JiniyKe B TEMJIOYCTOMYMBOCTH KJ1eTOK (bepereToBa u
[TorioBa, 1962; bubesn, 1965; AnekcanipoB,1963, 1975)

CorusiacHo B.fl. AnekcanjipoBa (1975) ypoBeHb TeMJIOYCTOMYUBOCTH KJIETOK SIBJISIETCS Te-
HETUYECKHUM 00YCJIOBJIEHHBIM BUAOCHELMPUIECKUM NMPU3HAKOM, KOTOPbIM OTpaKaeT UCTO-
puto GOPMHUPOBAHUS U €T'0 IKOJIOTHUIO.

3a nocJsieZlHUE rOJIbl ONY6JIMKOBAHBI PsiJi pabOT, MOCBAIEHHBIX 3TOMY Bonipocy . HecMoTps
Ha 3TO TEMJIOYCTOMYUBOCTD KJI€TOK MHOTHUX PACTEHUN B CPAaBHUTEJLHOM acIleKTe GJIHM3KOPO/I-
CTBEHHbIX TAKCOHOB OCTaeTcs MaJsio uccaeoBaHHoi ([ypabie, 1976, 1985; Xomugos., 1996)

Haiu vccsiejoBaHus oKasaJjiy, YTO TEMJI0YCTOMYHUBOCTD KJIETOK y BUJIOB XBOMHBIX TOPOJ,
Heo/IMHaKoBa (Tabs1.1), 4TO TEMI0YCTONYUBOCTH KJIETKH IMOBbIIIAETCS C TOBBIIIIEHHEM TeMIle-
paTyphbl BO3ayxa

Eciv yTpoM TenyioyCTOMYMBOCTH KJIETKU NPU KOTOPOUM COXPaHSIOTCH ABUKEHUS MPOTO-
IJ1Ia3Mbl 3MUAEPMHUCA JUCTOBOU IJIACTUHKHU Y Pinus eldarica Ten. coctaBssieT 45,8°, To Beve-
poM K 16 yacam oHa coctaBJjsieT 46,2°, y P.pallasiana D.Don.cooTBeTcTBeHHO 45,6° u 45,8°, y
Cuperisus arizonica L. 44,8° u 44,90, y Cuperisus arizonica L. 44,8° u 44,90, y C.sepervirens L.
46.7° 1 47,1° y Juniperus virginiana L. 46,2° v 46,5°y ].seravchsanica Kom. 46,8° u 47,2° y Thuja.
occidentalis L. 45,7° u 45,9° u y coorBeTctBeHHo T.orientalis L. 46,4° u 46,8°

Pazsimyve Mexay yTpeHHeW W JITHEBHOU TeIJIOyCTOMYMBOCTbIO KeTKHU T. occidentalis L.
coctasauaar 0,3° y P.pallasiana D.Don.0,2°, y Cuperisus arizonica L.0,1°, y C.sepervirens L. 0,4°,
y Juniperus virginiana L. 0,3°y J.seravchsanicaKom.0,4°y T. occidentalis L.3° 1 cOOTBETCTBEHHO
T.orientalis 0,4°
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YcTaHOBJIeHHE IEPBUYHOM TENJIOYCTOMYUBOCTH KJIEeTKU XBOMHBIX IOPOJ, MOXKHO CKa3aThb
YTO BU/Ibl XBOWHBIX nopoj B CeBepHOM Ta/pKMKHUCTaHe NMPOABJAIOT JOBOJBHO BBICOKYIO Te-
MJIOYCTOUYMBOCTBHIO

Ta6auna (1): Ten/10ycTOMYMBOCTDb KJIETOK 3NMUAEPMUCA JIUCTOBOM IJIACTUHKH
XBOWHBIX IOPOA, B yca0BUAX CeBepHoro TagxuKucraHa

Ten0ycTON4YUBOCTD Pa3HoCTbh MeXAy
MakcuMaJsibHast .
yTpeHHel
Bup, TeMIeparypa ——
Bo3ayxa °C (qHem) YTpom JHem Be/TedMHA-H
21 uronsa 2022r. +39,3
Pinus eldarica Ten. 458 +_.0,12 46,2+0,08 0,3
P.pallasiana D.Don. 45,6+_0,02 45,8+_0,23 0,2
Cuperisus arizonica L. 44.8+_0,06 449+ 0,04 0,1
C.sepervirens L. 46.7+_0,04 47,1+_0,05 0,4
Juniperus virginiana L. 46,2+_0,12 46,5+_0,34 0,3
J.seravchsanica Kom. 46,8+_0,14 47,2+_0,22 0,4
22 nwoaa 2022 r +40,1
Thuja occidentalis L. 45,7+_0,06 45,9+_0,34 0,3
T.orientalis L. 46,4+ 0,12 46,8+_0,24 0,4
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ORIGANUM MAJORANA L. BA ORIGANUM TYTTANTHUM GONTSH.
YCUMJ/IMKJIAPUHU JAJIA LIAPOUTHUAA
YPYTJIAPUJIAH KYITAUTHPUI

M.A. ’Kymaesa, K.C. laBpoHoB, M.B. MamagaiueBa*
Y36ekucmon Musaauii YHusepcumemu, Towkenm, Y36eKucmoH
*E-mail: madinabonu2410@gmail.com

The article presents the results of seed germination of some plant varieties belonging to the
Origanum L. family, planted in the field in the spring months, at different temperatures and at
several planting depths.

Key words: seed fertility, planting season, temperature, planting depth.
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ByryHru KyHjza TypJu XWJ Kaca/UIMKJApHU JaBoJjaullfia TUOOUETAA KYJJIaHWJIAETraH
Jlopy BocuTasapuHUHT 60 poursaH 3uéau YCUMIMKIApAaH oJIMHMOKAa (XosmaToB, 1995).

V36ekucton Pecny6iaukacu  Ilpesugentununr 2007  #wun 19  HosGpjaru
“2011 ¥uaradva 6yarad gaBpga ¢dapMaleBTHKA TapMOFHM KOPXOHAJIApDWHK MOJlepHU3alUs
KWJIMII, MOJJIUN TEXHUK 6a3aCMHU TaKOMUJLIAIITUPHUII TyFpucuga’tu II1-731-coH Kapopu-
ra Kypa, Y36ekucton Pecny6inkacy ®aHsap akaJeMHUACH Ba TAPMOK, HIMHHA-TaKUKOT MH-
CTUTYTJIapU OWUJIaH OUpPTaNUKAA pecnyb/rMKa KOpXOHalapy/ia sSsHTU JOpU CyO6CcTaHLUsIap Ba
Tal€p JOpU BOCUTAJIAPMHM CAaHOAT MMUKECH/JA MLLIAb YUKAPUUIHU TabMHUHJAIl MaKcaJujaa
MaxaJJIMU XOM-alllé BOCUTAJAPUHU KYMaUTUPUII YUYYH TU3UMJIU UIMHUU TaJKUKOT/Iap yTKa-
3MIL Ba MHHOBALUSA UIJIaHMaJIapy gpaTUIl Ky3aa TyTuiarad (HapogHoe cioBo, 1996).

IOKopuaaru kypcaTMasapHU 3bTUO0pra 016,613 TolkeHT axpu mapouTu/a Lamiaceae
ouJIacMHUHT Origanum L. TypkyMura MmaHcy6 Origanum majorana L. Ba Origanum tyttanthum
Gontsh. TypJapUHUHT GMO3KOJIOTUK XyCYCUATIAapHUHU YpraHull Bazudacu KyHuUau.

O.majorana L. cumnuru Ypraep feHrusu MuHTakcuaa, Typkusgan llapkuit TypKUCTOH-
raya Ba YpTa EBpona mamnakaTaapuza, Kunp, lllumonuit AMepuka, lllumonuii Appuxa Ba
OCHEHMHT MyTaJUJ UKJUMJIU )KoUMapuja TapKairaH. Origanum Typkymu 50 gaH OpTHK Typ-
HU ¥3 uuura oaaju. By Typsap opacuza Torpaiixon (Origanum tyttanthum Gontsh.) Y36exu-
CTOH/IA KEHTPOK, yuYpanu.

Origanum majorana (Map»xopam). Marjoram ypyfaapu manga — 1000 foHa ypyFUHUHT
orupauru 0,16-0,24 rp ra TeHr. 6Up UUJJIUK, 6ab3aH UKKW UHJIKK YT 6116, 6yiu 20-50 cMm.
KypTakjapy KyJipaHT-SILIKJ PAaHIJIM, MOSICU TYKJ/IHM, KUrappaHr 6ab3aH KU3WJI-)KUTappaHT
6ys1aau. bapriiapyHUHT WAKAW OBaJl, y3yHJAUru 1-2 cM, suu 0,5-1cm ra teHr. bapriiapyuHuHr
KyppaJlapy TYK-SLIWJ NO0SCH TYK SN, KEHUHTY KapaMa-KapLKMCU JUaroHaJsi, mosicu KasTa.
['ysapu oK paHrja, KaM/laH-KaM NyLUITH paHrza 6yaau.

Torpaiixon Illapkuit Tan-lllon (Y36ekucroH, TypkMaHucToH, Ko3orucToH, TOXUKHUCTOH
Ba Kuprusucron) [ToMup-0J10if TOFJIAapUHMHT TOLIM Ba IaFa/UTH KUpJapUaa ycaau. Y36eKu-
CTOH/Ia Oy yCUMJIMK pecnybJMKaMU3HUHT 6apya TOFJIM MUHTaKaJlapu/Jlaru Tof €éH 6arupsapyia
JneHrus catxygaH 700-2400 M raya 6anaHgIMKAa Kynpok yupaiau. CypxoHaapé, CaMmapkaH/ Ba
TolkeHT BUIOSTAApPU TOFJIapUa Kynab yapanau (AciadoBa, 2021, Tomonari, 2008).

V36ekncTon Munanii YHuBepcuteTd botaHuka 60Fu/a 0.majorana YyCUMJIUTMHU UKJIMM-
JamwTupuil y4yH Poccus denepanuscuia eTUIITUPUIITAH YCHUMJIMKIAPHUHT YpyFJIapUiaH
HaMyHasiap o6 keauH u. O.tyttanthum Gontsh. (ToFpaiiXoH) YCUMJMTUHUHT YPYFJIapH aca
V3P®A BoTaHWKa UHCTUTYTUHUHT PycaHoB HoMuzard BoTaHuka GOFMZAH 0JIMG KeJHHJM.
VCUMIMKIapHHU yPYFIapUHY [ajia IapOUTH/A KYIalTHPUIL y4yH AACT/1a6 ONTHMAJ XapopaT-
HU aHUKJIAll MaKCcaZi/ia ypyF/ap JJabopaTopus IAPOUTHAA YHAUPUIAU. YPyFJIapPHUHT YHULI
3HEPrUsICMHU Ba yHyBYaHJAUTUHU aHUK/1am 'OCT 12038-84 6yiinya amasra omrpuaau (FTOCT
12038-84-2011).

O.tyttanthum Gontsh. (TofrpaiixoH) ycumauruHuHr 1000 noHa YpyFUHU OFUPJIMTHU -
0.065+0.005 r kesnagu.ToFpaliXxoH X0CUJ KWUJITraH HOoBAaJapHUHT 50-60 ¢ousu Tynrysanap xo-
CUJI KUIKG TyJIaiid Ba ypyFaapy TYAUK nuu6 etunagu. byitn 30-60 cM. [Mosicu 6up HedTa
6y116, TUK yCyBUYM, Telna KUCMU/JaH I0XJaHU6 60opaau. bapriapu 4y3ukK TyxyMmcuMoH. ['yi-
Jlapy GOIIOKCUMOH,4ajia cosiboHJIapra TYMJaHraH Ba KaJljlakya TYITyJ XOCWJ Kuuajau. I'yi-
TOXXUCU 6uHadapaHr. MeBacu Kocadyabapruza 4 tazjad 0y/aub >koljalirad éHFoK4aaapJaH
M60paT 3KaHJIUTHY Ky3aTUJIH.

O.majorana Ba O.tyttanthum Gontsh. (ToFpaiXOH)HU YPyFUAAH KYNAUTUPUIIHUHT ONTH-
MaJl YCYJIMHU aHUKJIallJa, YPYFJAapHU KU MyAAaT/Aapy, SKMLIra TauépJall, KU MebepHu
Ba 3KUII YYKYPJIUTH, TapBapyLI KUK YCYJJIapy Ba Ky4aT y4yH 3KUJTaH YPYFJIapHU JJOUMUAR
»KOMJIapra Ky4Yupuo6 yTKasullraya 3bTUOOPUMHU3HU KapaTAUK.

VCcUMIMK/IAapHUHT YPYFIApUHU Jaja IMApoOMTH/A 6Up Heya BapHaHTJIApAa SKUAAU. Bu-
pPUHYHY BapUaHT/A YPYFJIApPHU IKUII MyAAaTH GeBpasl OMMHUHT OXMPU MAapT OMUHUHT GOLIU-
Jla 9KUJITaH/la MaXKOpaM YPYFJIapUHUHT YHYBYaHJAUTU 20-25% HU, TOFPalXOH ypyFJIapUHUHT
yHYBYaHIUTHU 25-30%, anpeJs oliK/ia sKU/IraH ypyFJiapja 3ca, MaXKopaM yYpyFJIapUHUHT YHYB-
YaHJUTH 56,6% HU, TOFPANUXOH YPYFJIAPUHUHT YHYBYAHJUTU 3ca 64,5 % TaIIKUJI 3TUILH KY-
3aTUIU.
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WKKWHYM BapuaHT/Ja yPYFJapHUHT YHUO YMKUILM aHUKJIAII YYyH TYpJId XapopaTJapza
skuIAu. 16-18°C xapopaT/a 3KWUJIraH MaXXopaM YPYFJApUHUHT YHYBYaHIUTH 59,4 + 1,9 %,
TOFPANXOH YPYFJIAPUHUHT yHYBYaHIUTU 61,8+ 2,0 %ra TeHr Oy/raHJvnru KysaTtuaau. Myrta-
aua Xapopataa (20- 25° C) skuaraH MakopaMm ypyfJapUHUHT yHyBYaHaurd 71,7 + 1,2 %,
TOFPANXOH YPYFJAAPUHUHT YHYBUYAHJIUTH 3¢a, 82,9+1,6 %HU TallKUJ KUJITAHJIUTH aHUKJIaH/ Y.

Y4uHYM BapuaHT/A YPYFJAPHUHT Jaja IAapOUTHU/A YHYBYAHJIMIU 3KHILI YYKYpJIMIHUTa
Kapab ypraHuiju. Ypy¥Fiap epHUHT 103a KucMmura 0,5 cM ra sku/raszia sKuJraizia Maxxopam
YPY¥JIapUHUHT YHYBYaHJAUTH 21,6 %, TOFpalixoH ypyf/JIapUHUHT yHyBYaHauru 28,5 %, 1-1,5
CM I'a 9KWJITaH/a MaXXOPAaMHUHT YHYBUYAHJIUTH 56,7 % TOFpalXOH ypyf/JIapMHUHT YHYBYAHJIU-
'y 62 % HU TAIIKUJI KA.

lynpai kuaub, Origanum majorana Ba Origanum tyttanthum Gontsh. ypyfJlapuHU TYpJIH
XapopaT/a YHU0 YMKHUL1/a Ba MalicaJlapuHU YCcUb pUBOXK/IAHUIIKAA TadOyT 60pIUTrH 60PJIUTH
aHUKJIaH/U.
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INEPCIIEKTHUBbI UCIT0/Ib30OBAHUA KOJITIOYE/IMCTHUKA
KAYUMOBUHOI'O (ACANTHOPHYLLUM GYPSOPHYLOIDES REGEL)
B ITMIIEBOU INTPOMbBIIIJIEHHOCTH

H.Y. KacumoBa
AHMKaHCKUH roCyAapCTBEHHbINA YHUBEPCUTET, AHAMKAH, Y36€KUCTaH
E-mail: kasimovairoda25@gmail.com

At present, taking into account the requirements of science of nutrition has received intensive
development of the production of physiologically functional (healthy) food products (FPP) using
cultivated and non-traditional vegetable raw materials or extracted from them biologically ac-
tive complexes and specific ingredients. Renewable and environmentally friendly plant material
is actively used in the cosmetic, pharmaceutical and medical industries. In the food industry it is,
unfortunately, are not widely used. In this article the author examines the unique and little- known
plants of the Republic of Kazakhstan, which represent a potential renewable material for the de-
velopment and production of new original phytopreparations broad spectrum of pharmacological
action. Many species of wild food plants are not only equal, but superior in nutritional value, taste,
and by the presence of vitamins and micronutrients, and crop plants are unique.

Key words: Acanthophyllum gypsophiloides Regel, aerial part, extract ecdysterone, saponins.

B HacTosi1iee BpeMsi 0b611iasi CUTyaluMsi B MUPOBOW M 0Te4eCTBEHHOU MHUIIEBOM MPOMBIIII-
JIEHHOCTH B 1|€JIOM XapaKTepHu3yeTcsi pOCTOM MPOU3BO/CTBA 10 OCHOBHBIM BHU/JjaM MUILLEBBIX
npoaykTtoB (I1I1). HabsitonaeTcsa U HEYKJIOHHBIA POCT NPOU3BO/CTBA COOTBETCTBYIOIIUX MH-
meBbix fo6aBok ([1/1). K coxkaneHuto, IMpoKoe MPOU3BO/CTBO U npuMeHeHue [1/] mocTaBuio
nepe/J UccaeoBaTesIMU HOBbIe pobJsieMbl. Tak, HanpuMep B CIIA npu npoussozctse I1I1 B
TeyeHue psjia JeT Ucnosb3yroT 6osee 3000 UCKYCCTBEHHBIX ,06aBOK U 0koJio 12000 xuMuye-
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CKHX coeIMHeHUU. U ToIbKO B HacTos1ee BpeMs CTaJI0 U3BeCTHO, uTo psj [1/] o61aaeT Tok-
CUYHBIMU CBOMCTBAMH M 3a4acCTyl0 HeOOpaTUMO BJIMAIOT Ha 3[0pOBbe Joed. BmecTte ¢ TeMm,
JUis1 MHOrux coBpeMeHHbIX [IIl xapakTepHO Ha/jMyvMe B HUX B OCHOBHOM padUHUPOBAHHBIX
KOMIIOHEHTOB (MYyKa, caxap, »KMpbI U T.J.), 4YTO IPUBOAUT K HapyLIEHUIO 6ajlaHca IPUPOJHbIX
3JIeMeHTOB B npoAykKTax. K HuM otHocsaTcs I1I1, mogBepruyThie BbIMOPAKMBAHUIO, peKTUPU-
KaluH, padUHAL MU U TEPMUAYECKON 00pabOTKe, B pe3y/ibTaTe KOTOPBIX MHUIA HAYUCTO JIMIIA-
eTCSl MHOTHX «3CCEHLIMabHbIX» (3KU3HEHHO Ba)KHbIX) KOMIIOHEHTOB.

JiutenbHoe ynotpe6sieHue Takux 1[I npuBOoAUT K pa3/iMYHBIM 60JIE3HAM U paHHEMY
CTapeHUI0 opraHusMa. [I[poyHo yTBepAuJcs TEPMUH «60JI€3HU NUBUIM3ALUU». K ux ynciay
OTHOCSITCS TaKHe, KaK epeyTOMJIEHHE, CTPECC, BBICOKOE KPOBSHOE /1aBJIEHHE, aTepOCKJIepo3s,
3amnopbhl, O)KUpPEeHHe U JUabeT, )KeJTYHO-KaMeH Hble 60JIe3HU, UHCYJIbT, OCTEON0PO3 U HEKOTO
pble 60J1e3HM MO3ra U HepBHBIN cucTeMbl. 0c060€e 6eCIOKOMCTBO YYeHbIX BbI3bIBA€T POCT Cep-
JiedHo-cocyaucThix (CC3), OHKOJIOrMYeCKUX U renaTobu/IMapHbIX 3a001€eBaHUH.

OfHako B HacToslLlee BpeMs XOPOUIO M3BECTHBI U GU3MOJIOTUYECKH QYHKIIMOHAJIbHbIE
(3popoBnie) nuieBble npoAyKThl (PIIIT). YcTaHOB/IEHO, YTO HEKOTOPBIE 60JIE3HU MOXKHO C UX
IIOMOILbIO IpelypeIUTh, a APyrUe - OCTPOYUTD UM 06/1erYuTh UX TeueHue. Hanpumep, npu
CC3 aKTUBHO NMPOTUBOAEUCTBYIOT BUTAMUHBI-aHTUOKCUAAHTHI C U E, p1aBoHOUbI, KAPOTH-
HOoUZpbl, GOJIaThl U HEKOTOPble MUHepaJibHble 37ieMeHThl. BBesieHUe B panuoH nutanud [II,
CoJlepKallluX KaJbliMi, U TAKMX BUTaMUHOB Kak K, C, B6 1 3JieMeHTa 60pa, M03BOJISIET 3alU-
TUTb OpPraHMW3M OT ocTeonopo3a. CieayeT 0C060 OTMETUTb, YTO HEKOTOpPble UH I'PeJJUEeHTHI
3 PeKTUBHBI /151 IPOTUBO/IENCTBHSA Cpa3y MHOTMM 3a60/1€BaHUSIM.

B HacTosi1ee BpeMsd € y4eTOM TpeOOBaHWM HAyKH O MUTAHUHU MTOJIyYUJI0 UHTEHCUBHOE pas
BUTHE NPOU3BOJACTBO BhllleHa3BaHHbIX PIIII ¢ ucnosib30BaHUEM KyJIbTUBUPYEMOTO U HETpa-
JUIIMOHHOTO PACTUTEJILHOTO ChIPbS MJIU Bbl/leJIEHHBIX U3 HUX OMO0JIOTUYECKH aKTUBHBIX KOM
IJIEKCOB U cnelupUIecKUX UHrpeUeHTOB. Bo306HOBIsIEMOe U 3KOJOTMYECKU Ge30macHoe
pacTUTeNbHOE CbIpbe aKTUBHO UCHOJIb3YIOT B KOCMETHUYECKOH, GapMaleBTUYEeCKOW U MeJiu-
[JUHCKOM NMPOMBILLJIEHHOCTHU. B NUIleBOM 0Tpacju OHO, K COXKaJIeHHI0, TOKA He UMEET LU Po-
koro npuMeHeHus (TyseyoB u apyrue, 2003-2005).

Mexay TeM, yHUKa/bHas U 6oratas ¢psiopa Pecnny6sinku KazaxcraH, HacuMThiBaroLas 60-
Jiee 6000 BUJIOB pacTeHUH, U3 KOTOPbIX 667 BUJIOB SABJSIIOTCS S9HAEMHUYHbIMU U 60JIbIIMHCTBO
Y3 HUX IPAaKTUYECKH He U3Y4YeHbl, IPEACTaBASAIT COO0M NOTEHIIMAIbHbBIK BO30OHOBJISIEMbII
MaTepuas Ajs pa3paboTKU U NPOU3BO/ACTBA HOBbIX OPUTMHA/IBbHBIX GUTONpenapaToB LIKPO-
KOT0 crieKTpa papMaKoJoruieckoro AericTBus. JlukopacTylie pacTeHUs C [peBHUX BpeMeH
OBLIM U NPOJOJDKAKT OCTABAThCS HEHCUYEPIAaeMbIM UCTOYHUKOM M MULIEBBIX MPOAYKTOB. K
TOMY K€ MHOTH € BU/Ibl IUKUX MHUIEBbIX pACTEHUH HEe TOJIbKO He YCTYNAalT, HO U IPEBOCXOAAT
10 IMTATeJIbHOCTH ¥ BKYCOBBIM KayeCTBaM KyJIbTypHble pAaCTEHUS U He UMEIOT aHaJIOTOB.

Pazsimuynsa pacTeHU 110 HAJIMYKIO B HUX IUTATEJIbHbIX BellleCTB, BATAMUHOB U MUKpO3Jie-
MEHTOB OYeHb 3HAYUTEJIbHBL [IpefcTaBuTENIN OAHUX FPYII 60OraThl XKUPAMH, [ pyrUux-6eska-
MU WUJIM YTJIEBOAAMHU, TPETBUX-MUKPO3JIEMEHTAMU, BATAMUHAMU U JIp.

[ToTpebseHne GpPyKTOB, TeKAPCTBEHHbIX U MHOTMX JPYTMX pacTeHUW MOMOraeT INpeay-
npexjaTb psij, 3a60JieBaHUM, MOBbIIIAET TOHYC U PabOTOCHOCOGHOCTh YeJI0BEKa, a TaKKe
OKa 3blBas aJlallTOTeHHOE JleHCTBUEe MO3BOJIAIOT Jlerde NepeHOCUThb BJHUSIHUE Ha OpraHU3M
BHEIIHUX (aKTOPOB, TAKUX KaK BbICOKHE PU3UYECKHE U IMOLMOHAJbHbIE HArPY3KH, HEOJ1a-
TONpPHUATHBIE 3KOJIOTUYECKHe YCI0BUA. PacTUTeNIbHbIEe ajallTOreHbl, KaK [IPaBUJIO, He UMeI0T
BbIpa’KEHHbBIX MO60YHBbIX 3QPEKTOB U XapaKTe pU3YIOTCSA BbICOKOM 3¢ PeKTUBHOCThI0. OHUM
Y3 M3BECTHBIX PACTUTEJIbHBIX aIalITOTEHOB fABJSAETCH 3KJUCTEPOH-AeUCTBYIOLee BElleCTBO
pacteHus JieB3en cadpopoBUHON — Rhaponti- cum carthomoides (Willd) Iljin nsBectHoro B
KadyecTBe MCTOYHMUKA a/lallTOTeHHBIX M aHabo/IM4YecKux npenapatoB (AxpeM u Apyrue, 1989).
HacTo#Ku ¥ 3KCTpaKThl KOPHEN U KOPHEBULIAMU JieB3eu cadIOpOBUJHON U3/IpeBJle UCTIOJIb-
30BaJINCh HapoJaMu CubupU U AnTas B KaueCTBe CTUMYJIMPYIOLUX CPeJCTB U HALLJIU MPHU-
MeHeHHUe B opunuasbHou MegunHe (CokosoBa, 1993). B 80-x rozjax npouioro cToseTys B
HHcTuTyTEe XMUU pacTuTe bHbIX BeljecTB AH Y3CCP (r. TamkeHT) 66171 pa3paboTaH TOHU3HU-
pyLM# npenapart

«IKIUCTEH» — TabJieTKH ¢ cogepxkanueM 0,005 r. akaMCTEpOHa, BbIJIEJIEHHOT0 M3 M0/I3eM-
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HbIX OpraHoB JieB3eu cadiopoBUAHOM. [IpenapaT 6611 peKOMEH/I0BaH B KaueCTBe TOHU3UPY-
IOLLer0 Cpe/iCTBA IPU aCTeHUYECKUX U aCTEHO/IeNPECCUBHbBIX COCTOSTHUSX.

JKCTPaAKT KOpHeH JieB3eu cadpIOPOBUHOMN HCIOJb3yeTCs B pelenType TOHU3UPYOLUX
HanuTKoB «balikan» u «CasgHbI». IKAMCTEPOH BCTPEYAETCs He TOJILKO B JieB3ee capIOPOBUJ
HOM: OH SIBJIIETCS TUIIMYHbIM KOMIIOHEHTOM psi/la pacTeHUH pa3/InuHbIX ceMelcTB. [lepcnek-
TUBHbIE 3KAMCTEPOU/, COZiepKalliie pacTeHUs UCIIOIb3yOTCA TPAAULUOHHBIMU MeJUIIMHAM U
pas/IMYHBIX HapooB Mupa. Tak, cepnyxa BeHLleHOCHas-Serratula coronata L. («cepnus»), Ha-
pAAy c jeB3eei capOpOBUAHON («Mapasui KOpeHb») UCNO0Jb30BaJUCh HapoAaMu Cubupy,
Achyranthes fauriei v Cyatula capitata («ro-muTcy») - B /lpeBHeM KuTae, Ajuga iva («4eHIK0y-
pa») - B CeBepHoii Adpuke, Pfaffia iresinoides («cyma») - B JlaTuHCcKOM AMepuKe, Silene latarica
v Overna behen («mnaykaH TypyH») — Ha EBponelickoM ceBepo-BocToke Poccuu y KOMU-3bIpsIH
(CeipoB u KypkymoB, 1976-1977). B Kazaxcrane B MHIIX «®uToxuMus» paspaboTaH nepBbii
OTe4yeCTBEHHbIN MpenapaT aHaboJM4YeCcKOoro, a/JallTOreHHOT0 U TOHU3UPYIOILEro JelcTBus
«IKAUGUT» HA OCHOBE 3KCTPAKTA CEPNYXH BEHIIEHOCHOMU, Co/iepKallui B KaueCTBe OCHOBHBIX
6u0JIOrMYecKr aKTUBHBIX BellleCcTB (BAB) skaucTepouibl U GpaBOHOUBI.

YHUKaZIBbHOCTb a/JalTOTeHHOT0 U aHAab0J/IM YeCcKOoro JeMCTBUA 3KAUCTEPOHA 3aKJ04aeT-
csl B TOM, YTO Haps/Jy C BeCbMa BbICOKOW aKTUBHOCTbIO OH He 006J1a/laeT N060YHbIMU TOPMO-
Ha/IbHbIMU 3 deKTaMU, 0ObIYHO NPUCYLIMMHU OOJIBIIMHCTBY CTEPOUAHBIX aHA00/MKOB. Tak,
3K/JJUCTEPOH He TOKCUYEH, OH He 006J1aZlaeT aH APOTeHHbIM, aHTUTOHAJOTPONHBIM, TUMOJIUTH-
yeckuM 3dpdpektamu (CbipoB U ap., 1977-1988). [lss akAMCTEPO HA TaKKe OTMeYeHa TUI0JIU-
nyjieMyuyeckasl ¥ xoJieCTepuHeMU4ecKass akTUBHOCTb. ABTopbl (Uym6anoB u apyrue, 1974)
OTMeYaloT BbIpaXKEHHbIe aHTUPAMKa/IbHblEe U aHTUOKUCIUTEbHbIE CBOMCTBA 3KAUCTEPOHA.

CoBpeMeHHbIE TEHJIEHIIMU MHULIEBON MPOMBILIJIEHHOCTH OMNpeAessoTCs TPeOOBaHUSAMM K
obecneyeHH1I0 HaceJeHUsl 9KOJIOTUYECKU YU CThIMHY, 6e3onacHbIMU U LieHHbIMHU [1I1. Eciiv paHblue
VICI0J1b30BaJIM CHHTETHYECKHe COeIMHEHHUS /1151 06ecriedeHrs CTOMKOCTH U JJIUTe/IbHbIX CPOKOB
XpaHeHHUs], TO K HACTOsALIeMY BpeMeHHU 14 cTabuau3anuu [l npuMeHAOT U NPOAYKTHI pacTH-
TEJIbHOTO ChIPbA-TOKOQEPOJIbI, ce3aMoJ1, KBepLeTHUH U Ap. (Tyseyos u ap., 2003). Ocob6oe BHUMa-
HUe IPUBJIEKAIOT PaCTUTe/bHbIe 9KCTPAKThl, MHOTOKOMIIOHEHTHBIM COCTaB KO TOPBIX OIpeje-
JISIOT aHTUOKCHU/IAaHTHBIN, U CJle 0BaTe/IbHO, KOHCEPBAHTHBIW THII BJAUSHUSA. B 1laHHOU cTaTbe
NPOJ0J/KEHBI pabOThI [0 MOUCKY HOBBIX 3KJUCTEPOUCOIEPKALLUX PACTUTEIbHBIX UCTOYHUKOB
C L|eJIbI0 UX UCII0JIb 30BaHUSI B MULEBOM MPOMBILIJIEHHOCTH B KaueCTBEe aHTUOKCU/AHTOB.

B kavecTBe 0HOTO M3 HauboJiee MepcreK TUBHBIX NMPOMBIIIJIEHHO JOCTYNHBIX, @ TaK-
»Ke paHee HeHCCJIeJOBAaHHOE Ha COJlep>KaHHe 3KJUCTepOU/I0B Halle BHUMaHHe MPUBJIEKIO
pacTeHHe KOJIIOYEJUCTHUK KauuMOBUAHBIN (Acan thophyllum gypsophyloides Regel.) poaa
Acanthophyllum (KontoudenucTtHuk) ceMeictBa Caryophyllaceae Juss. (I'Bo3gu4Hbie) co6paH
HbIM B OKpecTHOCTAX noc. Tan6anbl Yy- Unuiickux ropax AJIMaTHHCKOW 06J1acTH B Mae ¢dase
oytonusauuu (Puc. 1).

PacTeHus poJia KOJII0UeJIMCTHUK-NIOJIYKYCTAPHUYKH, UHOT'ZJda MHOTOJIETHUE TPaBbl C CUJIBHO
BETBUCTBIMHU CTEBJIIMHU, HACTO 06pa3y 10IMe KOJI0YHe NOIyLIapOBU/HbIE MOAYIIKU. JINCThS Cy-
NPOTHBHBIE, 0OBIYHO MIUJI0BH/IHbIE, Kostoune. Okosio 50 BUI0B B apuHbIX palloHax A3UH.

Puc. 1. KostouenuctHuk kKauuMoBUAHBIN (Acanthophyllum gypsophyloides Regel)
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B 6niBieM CCCP 6osiee 30 Bu0B, npeuMylecTBeHHO B CpeaHelt A3uy, a Takke Ha KaB-
ka3e. B Typkmenuu u Ha 3anagHoM [laMu pe pacnpocTpaHeH KOJIIOYeJHMCTHUK Kele3UCThII
(A.glandulosum) konO4MK TMOJyKycTap HHU4YeK. Ero KOpHM, Ha3blBaeMble TypKeCTaHCKUM
MBIJIBHBIM KOPHEM, COJEepPHUT CAallOHWHBI, UCIOJIb3YIOTCA B MUILEBOM NPOMBILIJIEHHOCTH, B
TEKCTUJIbHOM IIPOMU3BO/ICTBE U KaK Moml1lee cpeZicTBO. CAallOHMHBI COZlepKaT KOJHYEeJUCT HUK
MeTesbuaThll (A. paniculatum) MHOT0JIET HAE TPaBbl C HEKOJIIOUMMHU JIUCThSIMHU.

KostouenMcTHUK KauyMMOBU/HBIM-MHOTOJIETHEE TPABSIHUCTOE pacTeHue BbICOTOU 50-
80 cM. UMeeT mapoBuAHy0 GopMy M3-3a OTTONBIPEHHOIO BeTBJIeHUs cTebseld. KopHeBuile
JUIMHHOE, HETOJICTOE, KOPEHb MOIHbIH, CTEPK HEBOM, MaJIOBETBUCTBIM, IJIyOOKO MPOHUKAI0-
IIM{ B MOYBY, CBETJIO-OYPbIM CHAPYKU, MOPIIMHUCTBIN, )KeJTOBATHIHU, C O€JIbIMU MPOXKUJIKA-
MU Ha pa3pese. CTebJiell HECKOJIBKO, TPSIMO CTOSTYME, TOJible, 6eJIoBaThle WM KpPaCHOBAThIE,
YTOJILEHHbIE B Y3J1aX, BETBUCTbIE OT OCHOBAHMUS, C CyIIPOTUBHO OTXOAAIIUMHU IOYTH IO/, PS-
MBbIM yTIJIOM IJIMHHBIMU U, B CBOIO OYepe/ib, Pa3BEeTBJIAIIIMMUCA BeTBAMU. JIUCThA CyNIpOTHUB-
Hbl€e, JTMHEWHO-IIUJIOBU/IHbIE UJIY Y3KOJIaHLIEeTHBIE, INIMHOUN 1-2 CM, roJible UM LIEPOXOBaThIe,
C ICHO BBICTyNaWILIel Ha HMXXKHEN CTO POHE JIUCTA TOJICTOM CpeJUHHOM XUJIKOU U 2 MeHee
3aMeTHBbIMU G0KOBBIMM XUJIKaMU. B na3yxax JIMCTbeB pacio/iaraloTcsi yKOpoyeHHble N06ery,
Hecyllue 60Jiee Y3KHe U KOPOTKHeE JIUCThS. L|BeThbl Mesikue, cCO6paHbl B PhIXJIbIX JUXa3UsX, 06-
pasyoluX LIMPOKOe, Me TeJibyaToe colBeTue. CpeJJHUU 1BETOK B JIMXa3UHW CUASYUH, a Kpal-
HUeE - Ha [IBETOHOXKax, JIOCTUTAI0IIMX B JIMHY 5-10 MM. [IpU1jBE THUKY JIaHLLETOBU/HbIE, AJIH-
HOM OKOJIO 5 MM, CU/ffuMe HeloCpeACTBEHHO MO/ YalledYKoW U NpuJierarwliye K nocjaesHeu.
Yamreyka roJiasi, y3KOK0JI0KOJib4aTas, NTU3ybuyaTas, AJMHON 3 MM, UHOTAA C GUOJIETOBBIM
OTTEHKOM; 3yOIibl ee TynoBaThble, 6esl00KalMJIeHHbIe. JlernecTKH, 4McaoM 5, 6esible WU pO30-
BaThle, B 1,5 pa3a JyIMHHee YalleykH, C AJUHHBIM HOTOTKOM U 06paTHOSUIEBUAHO-TIPOJ0JI-
roBaThIM, HaBepXy OKPYIJIbIM OTTHUO0M. TeiunHOK 10, ecTUK ¢ BepXxHel 0JHOTHe3/1HOH 3aBH-
3b10 € 2 cTos16U KaMu. [0 - mapoBUHasA, O4HO- WU JByCe MsIHHasi KOpo6o4Ka, C TPyA0M
oTzessLasAcd OT ceMeHU. CeMeHa KpacHOBAaTO-KOPUYHEBbIE, TOYTH OKPYTJible, TOYKOBU/I-
Hbl€, IVIMHON 0K0JI0 2 MM. L[BeTeT B HIOHE-aBrycTe; ceMeHa CO3pe BalOT B aBrycTe-CeHTs0pe.
PacteHue siBsseTcsa aHAeMUYHbIM /19 Pecny6ivku Y36ekucraH, Kuprusckon Pecniy6aukuy u
npuJerarouiux paiioHoB Pecny6siviku Kasaxcran u TypkMeHUU.

B HapogHOU MenuLMHe oTBap KopHel Acanthophyllum gypsophyloides Regel. 61arofaps
HaJIMYUIO B HUX CAallOHUHOB, IPUMEHSET € KaK OTXapKUBalllee CpeCTBO MPU OPOHXHUTAX.
OTBap KOpHEN KOJIIYeJMCTHUKA NPONKCHIBAIOT NPU BOASHKE, IPOCTY/le, BOCNaJeHUU U 60-
JIX B NIOYKAaX U MOYEBOM Iy3bIpe, IPU HEPBHOM UCTOLIEHUH, YIIaJKe CUJI, IPUINIaJKax U T.[.
KopHu cogepxat 10 1-2% sdpupHoro macsia, TaHUHBI, CMOJIMCThIe BelecTBa, 12-18% uHcynu-
Ha. Cofep:kaHue CallOHUHOB B KOPHAX KOJIIOYEJUCTHHKA cocTaBiiseT 18-20% (KongpaTeHnko
v apyrue, 1981). OcHOBHbIE CallOHWHbBI KOPHEN KOJII0Y€eJMCTHUKA NPe/iCTaB/eHbl aKaHTOHJI-
JIO3U JJaMU-TJIMKO3U/I0B TUNICOTEHWHA U KBUJIJIA€BOUM KUCJIOTHI, SIBJAOLIMXCA 6UAecMOo3u/ia-
MU, coJiepKaiuMu oT 9 10 11 moHocaxapuiHbIx ocTaTKoB ( F0auHa u apyrue, 2008).

U3y4yeHue BIMsSHME aKaHTOCTEPOHA Ha 3KC CyAauuio B fo3e 50 Mr/kr mokasaso, 4To y
KPBIC B ONIBITHOM I'pyIIe Yepe3 TPU Yaca ocJie BBeIeHUs YKCYCHOW KUCI0Thl 06'beM 3KCCy/a-
Ta OKas3aJICd HUXKe JIaHHOTO [T0KasaTeJisd B KOH TPOJIbHOU rpymne Ha 24%.

TakuMm 06pa3oM, B pe3yJsibTaTe NPOBeJeH- HOTO 3KCIIEPUMEHTA BbISIBJIEHO, YTO aKaHTO-
crepoH (3a, 14a, 22R, 25-teTparuapokcu-5a (H)-xonect-7-eH-6-0H) B fo3e 50 mr/kr o6.1a-
JlaeT BBICOKOM NPOTHMBOBOCHAJUTEJNbHON aK TUBHOCTbIO HA MOJeJIM OCTPOM 3KCCYyJaTUBHOM
peakuui. B 1abopaTopuu aKCnepUMeHTaIbHOU U KJIMHUYeCcKOoM papMakosioruu MexayHapos,
HOr'0 HAYYHO-IPOU3BOJCTBEHHOTO XOJAAUHra « PUTOXHMHUS» TaKKe NU3y4YeHO aHTHOKCHJIAHT
Hasl aKTUBHOCTb 3KCTPAKTa KOJIIOYEJUCTHUKA KaYMMOBHU/HOTO M BBISIBJIEHO, UTO 3KCTPAKT
06J1aZlaeT BbICOKOM aHTUOKCHU/LAHTHOM aKTUBHOCTBIO.

UccnenoBanuss B 06s1acTU papMaKoJIOTMU OCHOBHBIX BTOPUYHBIX MeTab0JIMTOB-CaIo-
HUHOB pacTeHHUs KOJIIOYEJHCTHUKA Ka4YMMOBHUJHOTrO NMpOJoJ/BKalTcA. B HacTosee Bpems
YCTAHOBJIEHO, YTO CAllOHMHBI TEPSAIOT CBOK TOKCUYHOCTb B KEJYA0UYHO-KMLIEYHOM TpaKTe
3a CyeT CBA3bIBAHUSA C )KUPOBbIMU KOMIIOHEHTAMU NI, U 006/1a/1al0T JOCTAaTOYHO LUHPOKUM
CIEKTPOM 6GMOJIOTUYECKON aKTUBHOCTH, YTO MO3BOJISIET PaCCMaTPUBATh UX KaK MOJUPYHKIIU-
OHaJIbHbIe NUlleBble 06aBKU (Asimaramb6eToB U Ap., 2015). Ha ocHoBaHU noc/iefHUX CBe/jle-
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HUH 0 BbISIBJIEHHBIX papMaKoJoruieckux s¢ppekTax CanoHUHOB, MOKHO TPOTHO3UPOBATD P/
LEéHHbIX CBOMCTB AJI1 UCII0JIb3OBAHUA B HI/ILL[eBOfI IIpO MBIIIJIEHHOCTH.

B YaCTHOCTH, B HacCTOoAllee BpeMA CIUTAETCA, YTO CAllOHWUHBI MOTYT 3alllUTHUTDb Y€JI0OBE4Ye-
CTBO OT /|BYX I'JIaBHbIX [Ip006JieM BeKa, CBA3aHHbIX C HENPaBUJIbHBIM NMUTAaHUEM U HU30bITOY-
HbIM COZIep>KaHUeM X0JieCTepUHa B KPOBH, ULIIEMUYECKOU 60J1e3HU cepAlia U paKa KU Ile4yHH-
Ka. B HacCTodllee BpeMd CAIIOHHUHBI KOpHeﬁ KOJIDYE/JIMCTHUKA KAYUMOBHUJHOI'O MOT'yT OBITh
HCIIOJIb30BAHbI B HI/ILLLEBOﬁ [IPOMBIIIJIEHHOCTH B Ka4deCTBE€ NPUPOAHBIX 3MYJIbIdaTOPOB IIPH
NPOM3BO/ICTBE Pa3JIMUYHBIX TUIIOB MAalOHE3HOW NPOJAYKIMHY, a TAaKKe aKTUBHBIX IeH006paso-
BaTeJsIel MPU NPOU3BO/CTBE XaJBbl U IIUIYYUX HAUTKOB, KOHAUTEPCKUX KPEMOB, MYCCOB U
MopoxkeHHoro (FOguHa u gp., 2015).

I/ICXOL[H W3 BbIIIEN3JIOXKEHHOTIO, Cl)OpMI/IpyeTCH MHEHHE, YTO B MaclITabHOM IIponU3BOACTBE
[1[1 HenmepceKTUBHO OPUEHTHUPOBATBHCA HAa UCIHOJb30BaHUE KOPHEHN KoJtodearncTHUKa. Cie-
Jl0BaTeJIbHO, IPUOPUTETHI HAYYHbIX UCI€0BAaHUH JO/KHBI ObITh HallpaBJIeHbl HA HUCII0JIb30-
BaHHe BO30OHOBJISIEMBIX HaJA3€MHbIX OPraHOB C BBICOKUM pPeCypPCHbLIM IMOTEHIKUAJJIOM. OAHI/IM
N3 MEPCIIEKTHUBHbLIX ACMIEKTOB IPUMEHEHHUA 3KCTPAKTA HA/JI3€MHbIX yacTel KoJIIoYeJIMCTHUKA
Ka4yMMOBH/IHOTO MO>KHO CYMUTATh €ro UCIO0JIb30BaHUeE /IJIs1 pa3pabOTKU HOBBIX OMOJIOTUYECKU
aKTUBHBIX MUIIEBbIX J06aBOK a/lalTOreHHOT0, CTUMYJIUPYIOLEr0, aHTUOKCUJAHTHOIO JleH-
CTBUA. B BUAY MOJIOKUTENBHBIX OPraHOJENTUYECKUX XapaKTePUCTHUK, XOpOLIel pacTBOPHU-
MOCTH B BOJ€ 3a CHET BbICOKOU FI/IﬂpO(l)I/IJ'IbHOCTI/I Q)paFMeHTOB, BOJAHOM CITUPTE N MACJIAHBIX
CpeJiax 9KCTPaKT MOXKeT ObITh peKOMEH/I0BaH B KayeCTBe 06aBKH /1J1s1 IPUTOTOBJIEHUs Ge3al
KaroJIbHbIX U aJIKaroJbHbIX HANUTKOB (6asib3a Mbl, HACTOMKHU). Beicokoe conepxanue BAB B
JKCTpaKTe 00yC/aBJIUBaeT NEePCIEKTUBHOCTD €r0 UCI0JIb 30BaHUS B Ka4eCTBe HATYypPaJIbHOTO
AdHTHUOKHUCIINTEJIA AJId PA3JIMYHBIX XXUPOIIPOAYKTOB. B sToOM cBsI3u COTPYAHNUYIECTBO C 3dHWH-
TepeCcOBaHHbIMHU OpPraHU3alUsIMU B IIJIaHe BHeJAPEHUs 3KCTPAKTa KOJII0YeJTUCTHUKA KauYMMO-
BU/IHOT'O B NUILEBYIO IPOMBIIIJIEHHOCTb, KaK U BHeJpeHUe MHOTHUX JpyTrux pa3dpaboTok XoJ-
JuHTra « DUTOXUMUSA», MOXKET SIBUThHCS MJIOJOPOHON MOYBOM JIJIsI BbIMYCKA HOBBIX MUIIEBbIX
NPOJYKTOB U JIe4eOHO-TPOPUIAKTUUECKUX CPEICTB HAa MEXK/AYHAPOAHBIA PbIHOK.
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MHTPOJYKUMS JABPUJIA MOHAP/IA BAPTJIAPUJIATH CYB
MUK/JOPUHHU BA CYB CAKJIAII KOBUJIMATUHU AHUKJIALLI

3 M.B.MamagaiueBa*, K.C.ﬂaBpaHOBu
Y36ekucToH Muinnit YuuBepcuTeTH, TOLIKeHT, Y36€KUCTOH
*E-mail: madinabonu2410@gmail.com

In the article, the results of the study of the amount of water in the leaves of some plant
varieties belonging to the Monarda L. family and their ability to store water during the flowering
phase were presented.

Key words: Water regime,water quantity,dryness weight,water storage capacity

V36ekucToHja TabMUil ycaauraH Ba MHTPOAYKIHMA KUJIMHAETraH 6Gapuya JCUMJIMK/IAP
YUyH KypFOKYMJI Ba UCCUK LIAPOUT/IM MUHTAKalap/a CyB PeXUMHU acoCUi GPU3MOJIOTUK KYP-
caTKU4YIapJaH 6upu XxucobaHagu. MaMyiakaTUMHK3/1a Te3-Te3 COAUp Oy1aiuraH KypFoKUUII
VKJIUM YCHUMJIMKJIApPHUHT OHTOTeHe3 JJaBpu/ia KaTTa Tabcupra ara 6ysnaau. by aca Tabuuiku
YCUMJIMKJA KedyaJuraH Mypakkab (Qu3MOoJIOTHK kapaéHyapHU (POoTOCHMHTEe3, Hadac osull,
TPaHCHOMpANUsA) Ba XOCUJIJOPJUKHUHT TacaluIInra oMb KeJUIIM MyMKHMH. Y CUMIMKAapa
CyB aJIMAUIMHYBUHUHI 3HT aCOCUH KypcaTKU4JIapuAaH OMpU TYKHMaJapJa CyBHU CakJjaul
KOOMJIUATH XucobsaHagu. Tynpokaaru HaMJIMK MUKAOPU OWpP XWJI OYJIraH LIapoUTAa, 6ab3u
TYpPJIAPHUHT CyBHU CaKJall KOOUIUATH Ky4IWJUTH Ky3aTuaagu. byHzaH aca my yCUMJIMK-
HUHT KYPFOKYMUJIMKKA YUAAMJIUJIUTY IOKOPH 9KaHJAUTUHU oungupaau (Kenguspos, 2021).

VCUMIMK/IAapHUHT CyB MUKJOPH CYB PEXUMUHUHT acOCHH KYpcaTKU4YIapuaH 6UPU XUCO-
61aHM6, YCUMIMKHUHT CyB 6a/JaHCUHY TYIIYHUIITa UMKOH GepaZid. Y CUMJIMK/IAp CyBra 6y.1-
raH TaJIaOHUHT XKy/la 03 KUCMMHHU ep YCTKH ab30JIapy, acocaH baprJiap opKa/u osnaau. by aco-
CaH éFMHIApYUJIMK Ba XaBO HAMJIMHHU I0KOPH 6¥/IraH naiT/iapa coqup 6yaagu. ¥YcuMaMkiaap
TaHAaCUJATrW CYBHHM YLLJIab TYpUILI €KW YHU capdJialil acocaH 6aprjiapHUHT CaTXUra XaM OOFJIHK,
(Xy>kaeB, 2004). CyB eTap/id 6y/iMaraH MyxuT/a yCUMJIMKIapAa GU3UO0JI0THK KapaéHiap XaM
CEKHHJIAIIMUO, KYPFOKUYMJIUK YCHUMJIMKIAp/ia OPTaHUK MOoJJia TYIJIaHUII MUKJOPUHU KaMaK-
TUpaJH, 6aprJjap YCUIIWHUA CEKUHJIAITHUPUO, acoCMi GOTOCUHTE3 YTaJAUraH ULIYM I03aCUHU
KucKapTupaau (Ycapo Ba Gomk., 2019). CyB MUK/JOPUHHHT Y3rapHIld JCUMIUKHUHT YCHII
IapPOUTH, YCUMJMKHUHT TYPH Ba OHTOreHe3 60CcKuuYUra 60ofauK 6yaanu (Paxumona, 2009).

MaTepusiap Ba ycysiap. Monarda L. TypkyMura MaHcy6 alpuM TypJIapUHHUHT CYB CaKJiall
KOOWJIMATUHU YJIAPHUHT Ty/uiall ¢pasacujia ypraHuil Y4yH AacT1ab 6I0KCHU abCoJIIOT KYpPYK
Ba3HM aHUKJaHAu Ba 105 °C ga Ku3gupuiran KypuTKyY mkadaa To3a 6I0KCHU KONKOFH OU-
JIaH KypuTHU6 onmHAW.KellvH 610Kc1apra 5 rp AaH Maijjanab KUpKUJIraH 6apr 6y1ak4yajapruHu
coyinb, 6I0KC KOMKOFUHU EMraH X0J1/ja aHAJIUTUK Tapo3ua TOPTUO, BASHUHU y14ab OJIUHJU.
CyHrpa 6r0KCIapHU KONKOFUHM 0uu0, 105 °C raya KM3AMpUITraH KypUTHII Kadpura Kyuui-
Au. besrunaHraH BakT JTraH/jaH CYHT OI0KCJIapHUHT KONKOFU OUYMJITaH X0J1aT/Aa 3KCHUKaTop/a
COBUTUJINO, KONMKOFUHU €NMO fiHA Y/I4aHAu. bollaHFU4Y 6apryiapHUHT Ba3HU/IaH KYPUTUJITaH
O6aprylapHUHT Ba3HUHMU aWMPHUII OPKAJU OJMHTaH Gapriap TYKMMacuAaru CyB MUKJAOPUHHU
XyJ1 Ba3Hra HUc6aTaH % s1apja xuco6s1a6 Tonuaau (TpeTsakos Ba 6ok, 1990).

VCUMIMK/IAapHUHT CYBHHU CaKJ/Iall KOGUIUATHHHY YPraHUII YUyH aBBaJ0 GaprJapHHUHT CyB
cakyiall KOOUJ/IMATU aHUKJ1ab OJIMHAAY, OpTraHapy/ia CYBHU cakJall Koouausatu A.A.Huuuno-
poBud (Huuunoposuy, 1926) ycynu 6unaH aHUKJ/IaHAU.

Taxpub6anap ¥Y36exucTon Munanii YauBepcuteTH BoTaHMKa GOFH/A 3KUG,JCTUPUIAST-
raH Monarda L. Typkymura mancy6 Monarda didyma L. TypuHUHT - MoHap/ia ABo4aTas 6ep-
rama Ba JKap-ntuua, cambrige scarlett HaBnapu, Monarda citriodora L. TypuHUHTr-MoHapa
JIMMOHHas MoHa-/1M3a HaBU xaMza ruopuj ¢popma xucobsanradn Monarda hubrida (monarda
fistula TypunuHT xtettraploid)-maxpoBasi ckaska HaBJ1apuiaH GolAaIaHUIIU.

OJIMHraH HaTWXaJap TaxJAWad. MablyMKH, YCUMJIUKIApAAaru CyB aJMallMHYB XyCYCHSTH
KyPFOKYMITUKKA YUAMIMJIUTUra Kapab papKiaHafu. Y CUMIMKIAPHY LIy XyCyCUSATIAPUHU XU-
cobra 021m6, Monarda L. TypkyMHUra MaHcy6 HaBJIAapUHMHT CyB CakJjall KOOUJIUATHUHHU TyJLIall
dazacuia 0116 60puIIraH TXKpUOaaH OJIMHIaH MabJlyMOTJ/1ap 1->ka/iBaji/ia KeJITUPUJITaH.
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1-:xaaBan
Bapryiapgaru cyB MUKAOPH Ba KyPYK Ba3HU

BapruuHr oFupauru Cys NEOH/K)AOpH Kypy(lé/B)aSHH
T/p Has Homu . L
Jactinabku ofp. | Kyputua- rangan
(r) KeHUHTH OFp. (T)
M.ABoHHaTas 5 1,09 78,2+1,3 21,8+0,7
1 Beprama
M.nBoiuaTas XKap- 5 1,05 79+0,7 21+1,7
2 [ITuna
3 M.siuMoHHada Mona-JIusa 5 0,9 82+1,7 18+1,8
4 MaxpoBasi cka3ka 5 1,02 79,6+1,5 20,4+1,4
Cambrige 5 1,16 76,7+1,6 23,3+1,7
5 scarlett(BeretaTusn)

KapBangaH KypUHUO TYpUOAMKH, YCUMIMKIAPHUHT CYB MUKJOPHU VpraHUII JaBOMUJA
HaBJsap ypTacuga MoHa-/i13a HaBU/ja CYB MUKAOPHUHH IOKOPUIUTH (82%) Ky3aTUIAH, KOJITaH
HaBJIap/ia KeCKUH TadoyTaap 60pauru (76.6-79,0%) aHuKIaHMaAIH.

MabayMKH, YCUMJIMKIAPHUHT CYB CaKJall KOOUIUATHU CYB PEXKMMUHUHT aCOCUM KypcaT-
KUYJIapuAaH 6MpU XUC06J1aHMO, VCUMJIMKHUHT CyB 6aJlaHCUHU TYyUIYHUIIra €épJaM bepaj.
Ymby ycys acocuga oaub 60puiaéTraH TaXpubajapMMU3aa YCUMJIMK 6apru 6aHgu O6WJaH
Kecub6 oMHAU. TOPCMOH Tapo3uja JacTJ/abKU OFUPJUTMHU TOPTUG 0yiMb, Xap 6Up coaThaa
OFUPJIMTU TYJIMK y3rapMai KoJIr'yH4a TOPTUO, Kaig 3TU6 60puaau. Xyucobsaam yuyyH 3 coat-
JlaH KeMUHTU OFUPJIMTU TOPTUJITAHJAH CYHT YCUMJIMKJIAp 6apriapu pakam/ab, KypuTUATraH
Komyasiapra coanHu6, 105°C ga Kku3aupuarad TepMoctaTra Kyuuo KypuTHaLy, CYyHrpa 6apr-
Jlap TYJIMK KypUTraH/JaH CYHT fiHa TOPTUJAAU. bBapua HaTW»xanap XxMco61aHub, Kal/J, STUIAM Ba
OJIMHTaH HaTH)XaJap 2-)Ka/iBas/ia KeJITUPUJITaH.

2-KajaBaJj
Bapr/iapHUHT CyB caK/ialll KOOUJIUATH
3 coatnaH KeiiuHru | CyB cakJjall
T/p Has Homu AactaGx, r OFUPJIUTH,T Kob6unuatu (%)
1 M.aBoiuaTas 5 1,74 15,8 +0,7
Beprama

M.aBoMyaTas 5 1,69 16,2+1,4
2 Kap-ntuna

M.JIMMOHHas
3 Moua-J/Iusa 5 1,53 15,4+1,0
4 MaxpoBas cka3ka 5 1,75 18,3+0,8
5 Cambrige 5 1,93 20,0+1,7

scarlett(BeretaTus)

MoHapsaHUHTr 6apya HaBJapyja 046 6opuiarad Takpubasapaa OapriapHUHT CYB
cakJjall KOOWJMATH YpyFaap/aH KynaWTHpU/IraH HaMyHajlap/ia Ha3opaT BapUaHTJapu/aH
MaxpoBas cka3ka HaBuja 18,3+0,8 %, Hu Kaiia aTau. BereraTus kynakTupuaaérrad M.niBoi-
yaTasi-cambrige scarlett HaBU/ja CyBHU cakJ/iall KOOUIUATH 3HT 0KopH 20,0+1,7 % kypcaTruy-
ra ara OyJIraHJIMTY Ky3aTHJI/IU.

[lynai Kuanb YCUMIMKJIAPHUHT UHTPOAYKIMS AapOUTH/ia Oy KYpCaTKUYH, TALIKU MyXAT
TabCUpHUTra MOCJAaHyBYAHJIUTH Ba YCUMJIMKJIAPHUHT UCCUKKA YWJaMJIMJIMK JapaXkaCuHU 6ap-
JIOLJIMTMHYU OpTHU6 OOPUILMHHU KypcaTUIIHY Aeb XyJioca KU MyMKUH. Cababy, 6y Typkymra
MaHCy0 YCUMJIMKJIap KeJIM6 YMKUIIA AMepUKaHUHT allpuM KUTbasapy, POcCUSSHUHT 6ab3y BU-
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JiosiTiapu Ba KpuM ysikacu 6116, 6y MaMJIaKaTJIapHUHT UKJUM IAPOUTH, 06-XaBO Ba 3K0JI0-
TMK MYXUTH Y36€KUCTOHI'a HUCOATAH NAaCTJUTH YYYH YCUMJIMKIAP I0KOPHUAAru UKJIUM/1a Y Cuo,
PUBOXKJIAHUIITA MOCJ/IALITaH.
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PECYPCbI AUKOPACTYIINX BOJIOKHHUCTbBIX
PACTEHUH I0)KHOT'O IIPHAPAJIbA

H.K. MamyToB, Y.JK. YTeHusizoBa?
Kapakaanakckutl 2ocydapcmeeHHbll yHugepcumem um.bepdaxa, Hykyc, Y36ekucmat
2Hykycckull 2ocydapcmeeHHblll nedazozuveckutl uHcmumym um.Axcunussa, Hykyc, Yabekucmat

OcHOBHBIE LIeJIU U 33/a4YM 3ITHOOOTAaHUYECKUX UCCIAeJOBAaHUU ObLIM CPOPMYJUPOBAHBI
nouty 120 net Haszaj. Ha TOT MOMEHT cyTh UX CBOJAMJIACH K U3YYEHHUIO IPUMEHEHUS JJUKO-
pacTyuiMx pacTeHUd MeCTHBIX GJIop B TPaJMLIMOHHBIX KyJIbTypax JIIOJeH, IPOXKUBAIOIIUX HAa
JIAHHOU TEPPUTOPHUH.

B HacTosuee BpeMs, K COXKaJIeHUIO, JO/DKHOTO BHUMaHUs 3THOOOTAaHUYECKUM UCCIIE/0-
BaHUAM He yJiesI1eTCsl, HeCMOTPS Ha TO, YTO MeCTO 3THOOOTAaHUKHU CpeJiy IJIaBHBIX P06JieM
Y BOIIPOCOB M3y4YeHHUs PaCTUTEJbHBIX PECYPCOB ObLIO ONpe/iesieHo ellje paHHee. KoHeYHO e,
OT/ie/ibHble pabOoThl, OTPaXKAIOLIMe Te UM UHbIE aclleKTbl 3THOOOTAHUYECKUX MaTepHUaJsioB,
HOSIBJISIIOTCS B I€YaTH.

Llesp HacTosLEN paboThI, ABASAETCA COOpPATh U 000OIIUTD YXOASAILYI0 UHPOPMALUIO 06
MCI0JIb30BAHUM MECTHbIM HaceJleHUue BUJI0B TYyralHOM pacTUTEJbHOCTH B KayecTBe MoJe3-
HbIX pacTeHUI. MeTo/[0/I0rM4eCKUM OCHOBAHUEM JJAaHHOW PaboThl MOCTYKUJIU UCCIeJ0BAHUS
CHeIUaJuCTOB, paboTalOIMX B 06/1aCTH 3THOOOTAHHUKH.

Cpenu npouspacraroux 1000 Bu0B pacTeHni, Hacensawux 0xuoro I[Ipuapanbs, Mbl Ha-
XOJJMM UCTOYHHUKH ChIPbs /IJIS1 CAMbIX Pa3HOOOPa3HbIX OTpacell NPOMbIIIJIEHHOCTH: UILEBOH,
KO>XXeBeHHOH, GpapMalieBTHUYeCKOH, TEHbKO-PKYTOBOU U /IS psifia APYTUX OTpacaeld HApOJHOTO
x03gKcTBa. HekoTophle AUKOpacTyMe BUAbI JABHO UCIOJIB3YOTCS MECTHBIM HaceJeHUEM UK
IPOMBIIIJIEHHOCTBIO, HO 60JIBIIMHCTBO elle XJeT cBoel ouepeau. HegocTtaTouHoe Mcno1b30Ba-
HUe HalluX CbIpbeBbIX PACTUTEIbHBIX 60TaTCTB MECTHOM MPOMBbILIJIEHHOCTbIO Yallle BCero 06'b-
SICHAETCS UX CJ1ab0W U3yYEeHHOCTbhIO UJIM OTCYTCTBUEM ombITa (baxueB u ap., 1989, (Kypmakos,
2012,) (HoBukoBa u ap., 2018), Mamutov 2002). Ha Hau B3rsis1/; 60J1€e T1y60KOE U LieIeyCTpeM-
JIEHHOE U3y4YeHHe PaCTUTEeJbHBIX PECYPCOB OTKPOET PsiJi HOBBIX UHTEPECHBIX BUJIOB U [10-UHO-
My OLIeHUT MHOTH€, y>Ke U3BEeCTHbIe, JUKOPACTYLIe 110JIe3Hble PaCTEHUSL.

Ec/iv roBOpUTH TOJIBKO 06 OJJHOM OTpac/JU NPOMBILIJIEHHOCTH-0 POXU3BO/CTBE MEIIKOBU-
Hbl, 6PE3€eHTOB, BEPEBOYHbIX U MJIETEHBIX U3/l€JIMH, TO U 3/leCb MOXKHO YKa3aTh Ha psJ AUKOpa-
CTYILUX BOJIOKHUCTBIX paCTEHUH, MOTYLUX JJaTh IPEKPACHOE ChIpbe /1J11 IPOMBILIJIEHHOCTH.

TeppuTtopus Pecniy61uku Kapakannakcras, ¢ ero 6orateiieil ecTeCTBEHHON pacTUTe b-
HOCTb, 06/1a/]JaeT OrPOMHBIMHU ChIPpbEBBIMH pecypcaMU, NPUTOJHbIMHU [IJIsl IPOMBbIILJIEHHOTO
ucnoJsib30BaHud. Takke TpebGyeTcs U JAeTajlbHOEe M3y4YeHHe psifila pacTeHUM, MOTYUIMX JaThb
3HAUYUTEJbHOE KOJUYECTBO ChIpbsl, HO ellle HeJ,0CTATOYHO U3yYeHHBIX B Ka4eCTBe TEKCTUJIb-
HbIX pacTeHUH. MHOrue pacTeHus coZiepaT B CBOUX OpraHax TO WJIM UHOE KOJINYeCTBO BO-
JIoKOH. K rpynne HacTosI[MX BOJIOKHUCTBIX PAaCTEHUN OTHOCAT TOJIBKO T€ U3 HUX, KOTOPbIE
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HMMEIOT JOCTaTOYHOE KOJIMYeCTBO KPENKUX BOJIOKOH, IPUT'O/IHBIX /1/151 BbIPAOOTKHU Pa3IMYHbIX
uzznenun (baxues u ap., 1989), (Nobikova 2002).

B CBSI31 € 3TUM I1eJIbI0 HACTOSI 1N PabOThI SABJSIETCS NO/BeIleHHEe OCHOBHBIX UTOTOB U3Y-
YeHUs AUKOPACTYIIUX BOJTOKHUCTBIX pacTeHUH Kapakainakuu, BblsiBJeHHUe yTel X UCIIOJIb-
30BaHU$, 3aM1aCOB ChIPbsl U YCJA0BUM 3aroTOBOK. HaM KakeTcsl 3TO COCOOGCTBYIOT OPUEHTHUPO-
BaTh BHUMaHUe X0351MCTBEHHBIX OpraHu3alui Ha UCI0JIb30BaHUe HanboJiee mepCcreKTUBHbBIX
pacTeHHH, a Ucclef0BaTe/ei-Ha U3yYeHNe MaJIOU3BECTHBIX, HO UHTEPECHBIX BOJIOKHUCTBIX
BUJI0B (Mamutov 2002, Mamutov et al, 2020).

B 3aBUCUMMOCTH OT 0COGEHHOCTEN coziepKaHUsl BOJIOKHA B OT/le/IbHBIX YaCTSAX PaCTeHUH,
BCe BOJIOKHUCThIE BU/bl Kapakainakuu npeiBapUTeJbHO MOTYT OBbITh pa3/ieJieHbl Ha Clefy-
IOLMX OCHOBHBIX TPYyIII.

a) [lpaauabHble pacTeHUs.

b) [lneTéHo4yHble pacTeHUA

c) lleTouHble U KUCTEBSA3HbIE PACTEHMUS.

d) HabGuBOuYHBIE ¥ yTAKOBOYHbBIE PACTEHHUSI.

e) PacTeHus, npuMeHsieMble KaK MO/ABA304YHbINA MaTepUaJl

XapakTepu3ys 3Ty IpyIly BOJOKHUCTbIX pacTeHui l0xHoro [Ipuapanbsa cienyet B nep-
BYI0 04Yepe/ib OCTAaHOBUTLCS Ha KeHAbIpe Apocynum scabrum.

[Tog UMeHeM KeHAbIPS WU , TYPKHU» U3BECTHO HECKOJIBKO BH/I0B BOJIOKHUCTBIX PACTEHHH,
IIMPOKO PaclpOCTPaHEHHbIX B MOMMax pekK, BOJIM3U apblKOB WJIM MO BJaXXHBIM JyraM. KeH-
JbIpb-MHOT'0JIETHHUK, C BBICOKUMH (10 3,5 M BbICOTOM) NPSAMOCTOSTYUMHU CTeBJISIMU, OTMUPALO-
IIUMU OCEHbI0 U BO30OHOBJISIIOIIMMUCS BECHOM OT MOILHBIX MO/I3€MHbIX KOpHEBUL. JIUCTbA
KEeH/IbIPSI C KOPOTKHMHU YepelikaMy, CyTPOTUBHbBIE UK OYepe/iHble, Y3KOIaHIIeTHbIE WU SH-
1eBU/IHbIe. L|BeThI pacnoJiaraloTcs N0 HECKOJIbKY Ha KOHLAxX cTeb6ss U BeTBel. [linoabl-npo-
Jl0/ITOBaThble JIMCTOBKH, COZeprKaljde 60JblIoe KOJTUYeCTBO MeJKUX ceMsiH. CeMeHa cHabxe-
HbI Iy4YKOM BOJIOCKOB-JIETYYKOM, TOMOTaIlel UX paclnpoCTpPaHEeHHUIO 110 BETPY.

B npenenax l0xnoro [Ipuapanbs pacnpoctpaHeH KeHAbBIPb KeCTKOJUCTHBIM Apocynum
scabrum Rus. [leHHOCTb KeHABIPA KaK TEKCTUJIbHOTO PACTEHUS 06’ bSICHAETCA 3HAYUTEbHbIM
coJiep>KaHHEeM BbICOKOKQUYeCTBEHHOTO BOJIOKHA B JIy6sIHOM cyioe cTebJ1s. Bpixo/, BOJIOKHA OT
Beca cyxoro ctebJisi B cpeiHeM cocTaBJisgeT 6,5—8,5% 1 3aBUCUT OT KayecTBa CaMoro CcTebJisl.
PoBHbBIE ¥ MaJIOBETBUCTbIE BHICOKHE CTEOJIM JJAIOT 3HAYUTEbHO 60JIbIINN BBIXO/, J1y6a U BO-
JIOKHA, YeM KOPOTKHe U CUJIbHO BeTBUCTbIe pacTeHus. [Ipy nepepaboTke cTebJieil BbleseT-
cs1 06bIYHO TEXHUYECKOE BOJIOKHO, T. €. yYKU CKJIE€EeHHbIX MeX/ly CO60M 3/1eMeHTapHbIX BOJIO-
KOH. BbICOKO€E KauecTBO KeH/IbIPHOTO J1y6a M BOJIOKHA JJaBHO MPUBJIEKJIO BHUMAaHHE MEeCTHbBIX
»KHUTeJied, KOTOpbIe YCIENIHO U3TOTOBJISAIN M3 KEHAbIPS NMPSKYy, BepeBOYHbIe U3JeJNs, Pbl-
60Ji0BHble CHAacTHU U Apyrue. B Kapakannakuu cpesy ppl6akoB 1M0J1b30BaJIMCh 0COO0M MOMy-
JIIPHOCTBIO CHACTH U3 KEH/IbIPS,-TaK KaK BOJIOKHO IIOC/Ie[JHEr0 He pa3MoKaeT B BoJe. [lomu-
Mo 3TOro Ha Tepputopuu KxxHoro [Ipruapanbs npouspacTarT U Apyryue BU/Ibl BOJTOKHUCTBIX
pacteHuit: IpuaHTyc paBeHckud (Eerianthus ravennae), Conogka rosas (Glycyrrhiza glabra),
Poros y3kosnuctHbi# (Typha angustifolia), kanaTHuk Teodpacta (Abutilon threophrasti), apu-
ctuja nepucras (Aristida pennata), u gpyrue (baxues u ap. 1989, Kypmakos , besnonunos,
2012, HoBukoBa u gp., 2018)).

[IpuBeeHHBIN HEOOJIBIIOHN MTepedeHb OCHOBHBIX IUKOPACTYIIUX BOJIOKHUCTBIX PACTEHUH:
I0>xHoro [Ipuapasibsi TOBOPUT O TOM, UTO TEPPUTOPHUSA pacnoJiaraeT 60raTellIMMy BOJOKHU-
CTBIMM pecypcaMu, MOTYLIMMU 06eClieYUTh BCe ee MOTPeOHOCTU B rpy60OM BOJIOKHE. Biinkai-
II1e UCCJIeJOBAHUS B 9TOM OTHOIIEHUU MOTYT YTOUHUTb KAPTHUHY NPOU3BO/CTBEHHOH LIEeHHO-
CTU OT/IeJIbHBIX BU/IOB, TEXHOJIOTUH UX IEPBUYHOU 06PAabOTKHU U UCIOJb30BaHMUSI.
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This article is the result of a study on essential oil plants that has been conducted over the past
year. This is a very interesting and relevant topic, as these plants are widely used in various indus-
tries: perfumery, pharmaceuticals, food industry. Both cultivated and wild species of essential oil
plants, including tropical and subtropical, have been studied and studied.

Key words:essential oils, chemical composition, application, content, variety

ddupHOMacJAUUHbIE PACTEHHUS COJlep>KaT B CBOMX TKaHAX Naxyyue sGUpHble Macaa, KOTO-
pble 06J1a1al0T pa3/IMYHbIMUA CBOMCTBAMU U MPUMEHSIOTCA B pa3HbIX oTpaciasax. CylecTByeT
6osiee 3000 BuI0B 3PpHMPHOMACTMYHBIX PAaCTeHUH, MPUHA/JIeXKAI[UX K Pa3HbIM ceMercTBaM
Y paCTyIIMX B pa3HbIX KJIMMaTU4yecKkux 30Hax (Mecsn, 2006). Cpeau apupHOMACTUYHBIX pac-
TEHUH eCTb JipeBeCHble pacTeHUs, TaKMe KaK JIMMOH, MaHJJapUH, 3BKaJIUNT; KyCTAPHUKHU U
KyCTapHUYKH, TaKHMe KaK po3a Ka3aHJIbIKCKasi, pO3MapuH, repaHb po30Bas, JlaBaH/a; U Tpa-
BSIHUCTbIE pacTeHUs], TAKHE KaK MsATa, wasdei, KopuaHap, UpUc, 6a3uauK, TAMbSIH U MHOTHE
JApyrue. ddupoMacadyiHble pacTeHHUs LileHHble U peJiKHhe pacTeHUs1. DJQUpPHbIe MacJa 3TUX pac-
TEHUH NpeJCTaBAAIT COO0U CJI0KHbIe CMeCH pa3/IMYHbIX OpraHUYeCKHUX COeIMHEHUH, TaKUX
KaK TepIeHbl, CHUPTHI, ajbJleTH/bl, KeTOHbl. OHY UMEIOT pa3Hbli XUMUYECKUN COCTaB U GU3U-
YyecKHe CBOMCTBA B 3aBUCMMOCTH OT BU/]a pACTEHUSs], YCJIOBUM ero Nporu3pacTaHus U crnocoba
ero cbopa u nepepaboTKU. IPUPHBIe Mac/a ITUX PACTEHUH UMEIOT IIMPOKOe MPUMeHEeHHE B
napdroMepuy, KoCMeTHKe, GpapMaleBTHKe, MUILEBON MPOMBIIIJIEHHOCTH. OHU HUCNOJb3YIOT-
Csl KaK apoMaTHU3aTOpbl, KOHCEPBAHTBI, aHTUCENTHUKH, IPOTUBOBOCHANUTE/bHbIE, YCIOKAU-
Balolllye, TOHU3UPYIOIIUe cpecTBa. KpoMe TOro, OHU UMEIOT 1IeHHOCTb KaK JIeKapCTBEHHbIE
pacTeHHs, KOTOpble IOMOTralT NPU MHOTUX 3a60/1eBaHUsX. JlJi nosydyeHus 3PUPHBbIX Maces
M3 pacTeHWH MCHOJIb3yHT pasJM4yHble MeTOJbl 3KCTpaKLUU. CaMblid paclpoCTpaHeHHbIH
MeTO/, NapoBasi JUCTUJJIALUSA, IPU KOTOPOM Nap NPOHUKAeT Yepe3 pacTUTeNbHbI MaTepu-
aJl ¥ BIHOCUT € c060¥ adupHOe Macso. 3aTeM Map KOHJAEHCUPYETCsS U paszesseTcs Ha JBe
¢daspl: BOAHYI0 ¥ MacasHy0. [lpyrue MeTo/bl 9KCTPAKLUU BKJIIOYAIOT X0J04HO€E IPeCCOBAaHUE,
pacTBOpeHHe B OpTaHUYECKUX PACTBOPUTEJAX U CYNIEPKPUTUYECKYIO SKCTPAKLUI0. DTU Mac-
Jla SIBJISIIOTCA JIETYYUMH OPTaHUYECKUMHU COeJMHEHUSIMH, KOTOpble 06J1alal0T pa3JIudHbIMHU
OUOJIOTUYECKUMH U PU3UKO-XUMHUYECKMMH CBOMCTBaMH. JQUPHBIE MacJja MeperoHsoTcs ¢
BO/JISIHBIM MapoM. OHU LIMPOKO NPUMEHSIOTCA B MappOMEPHON U MbLJIOBAPEHHON MPOMBIIL-
JIEHHOCTH, B KOCMeTHKe U papMalieBTUYeCKOW NPOMBILIJIEHHOCTH, B MUILLEBOW NPOMBILIJIEH-
HOCTHU NIPY U3TOTOBJIEHUM KOHQET U pa3IMYHbIX HAMUTKOB. HekoTopble ceMeHa, cofiepKaliye
adupHble Macia, HalpuMep, KOPUAHJAP U TMUH, IPUMEHSIIOTCS B KaueCcTBe apoOMaTHYeCKUX
npunpas B xJebonekapHo npombliieHHOCTH (bensieBa, 2008). ddupomacivyuHble pacTeHUs
MMEeIOT IIeHHOCTb KaK MCTOYHUKH aHTUOAKTepHasbHBIX, IPOTHBOBOCHAJUTE/bHBIX, aHTH-
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CEeNnTUYECKHUX, ClIa3MOJIMTHYECKUX, 00€360/IMBAIOIIUX U APYTUX AeUCTBUN. IPHUpOoMaCIUYHbIE
pacTeHud NpeJCcTaB/ieHbl pa3HbIMU 60TAHUYECKUMHU CEMENCTBAMU U rpynnaMu, TAKUMHU KaK
30HTHYHbIE, TYOOLBETHBIE, PO30LIBETHBIE, MUPTOBBIE U Ap. Cpesi HUX eCThb AepeBbsl, KyCcTap-
HUKH U TpaBbl. JQUPHOE MACJ0 MOXKET HAKalJIMBATbCS B Pa3HbIX YACTSAX pacTeHUs: B IJIO-
JlaX, IBEeTKaX, JIMCThSX, KOPHAX. KosinuecTBO Mac/ia B paCTEHUSIX MOXKET K0Jie6aThCs OT e/1Ba
3aMeTHBIX c1e10B 10 25% Ha cyxoe BewecTBo (I'puropses u ap., 1964). BoJbIKUHCTBO 3TUX
pacTeHU# NpouspacTaeT B TPONUKAX U CyOTPONUKAX, HO HEKOTOPbIE BU/bI KYJIbTUBUPYIOTCS
Y B 30He yMepeHHOoro kjaumarta. K aprupomacjinyHbIM pacTeHUsIM OTHOCATCS 6O0JIbIIOE KOJIU-
4YeCTBO JIeKapCTBEHHbIX PACTEHWH, TAKHUX KaK 3BKAJIMIIT, MATa, NETPYIIKA, TUMbSIH U ApyTHE.
B V36ekuctane npouspactaeT okosio 200 BUA0B 3pHpoMaCIUUHbIX paCTeHUH, PUHA/IJIexa-
IIMX K pa3HbIM CEMENCTBAM M 3KOJIOTUYECKUM IpynnaM. IGrupoMacjirudHble paCTEHUS MOXKHO
paszieJIuTh Ha HECKOJIbKO TPYII 0 XUMHUYECKOMY COCTaBY 3pUpHbIX Maces. Hanpumep, ecTb
rpyrnmna TeprneHOBbIX paCTEHUH, KOTOPbIE CO/lep>KaT B OCHOBHOM YTJIEBOIOPO/IbI € 06111el pop-
MyJioit C10H16. K aToii rpymnie OTHOCSATCS TaKHe pacTeHUs], KaK eJib, COCHA, MO KeBeJIbHUK U
T.[. ECTb Takke rpymnna ¢peHoJIbHbIX pacCTeHUH, KOTOpbIe coZiep>KaT GeHOJIbl - apOMaTHUYeCKUe
COeIMHEeHUSI C TUAPOKCUIbHOM rpynnoi. K 3Tou rpyIne OTHOCATCS TaKUe pacTeHUs], KaKk 'BO3-
JIUKa, operaHo, TUHMbsiH. HauboJibliiee pazHoo6pasre 3GpupoMacauyHbIX pacTeHUH MpeaCcTaB-
JleHo B ropax baxusbTay, r/le 06UTalT TaKWe BU/bI, KaK JaBaH/a, aidel, MATa, TUMbsH,
pO3MapuH, aup M Apyrue. ITU pacTeHUs 00J1aal0T BICOKOUM ajjanTalderd K CYpOBBIM YCJIO-
BUSM IOPHOIrO KJIMMaTa U CJAy>KaT UCTOYHUKOM IIeHHbIX OMOJOTUYECKU aKTUBHBIX BELECTB.
Hau6osibiiee KoiM4ecTBO 3QUPHBIX MaceJs COAEPXKUTCS B LIBETKAX U IJIOJAX, MeHbllle — B
JIMCTBSIX, CTeOJIAX U M0/I3eMHbIX opraHax. KojinyecTBo Maces1 K0JiebJieTCs OT e/iBa 3aMeTHbIX
cnenoB 10 205 % Ha cyxoe BelllecTBO. Bo/IbIIMHCTBO 3QUPOMACTUYHBIX pacTeHul — 70 44 %
BCEX BH/IOB — MPOU3PACTAET B TPOMMUKAX U CYyOTPONUKax (IUTPYyCOBbIE, FTBO3JUUHOE JEPEBO,
JIaBpOBOE JlepeBO, KOPUUHOE JilepeBo, UMOUPD). UMeloTcsl MpoMbllIeHHbIe TIJIAHTAIUH 3TUX
KyJbTyp. B cpeaHel mojioce KyJIbTUBUPYIOT U COOUPAIOT B IUKOPACTYIEM BUJle B OCHOBHOM
TpaBsAHUCTbIE 3PHUPOMACIUYHbIE — KOPUAH/AD, Waidel, 6a3uINK, TMUH, aHUC, Ta4yJIH, YKPOTI,
aup. CaMble LleHHbIE MacJia cojiepKaTcsl B 9GUPOMACTUYHBIX pAaCTEHUSAX ceMeNCTB UMOHpPHBIE,
CanTasioBsle, JlaBpoBble, Po30BhIe, 'epaHueBsle, PyToBble.

3aksroyeHue: ITU Macja 006J1a/lal0T pa3HOOOPA3HBIMU OHOJIOTUYECKHMU CBOWCTBAMH,
TAaKMMH KaK aHTHUCENTHYEeCKHEe, MPOTHBOBOCHAJUTENbHbIE, aHTUOKCH/AAHTHBIE, CITa3MOJIH-
TU4Yeckre. JQUPHbIE Macja TaKXKe BJHUSIOT Ha MCUX03MOIIMOHA/JbHOE COCTOSIHUE YeJIOBEKa,
BbI3bIBasl OIYIeHHEe pacciab/ieHus, 60pOoCTH, PaoCcTH. IUPHbIEe MacJa UMEIT IIHUPOKUN
CIEKTp NPUMEHEHHUU B pa3/IMuHbIX OTpac/six. B mapproMeprur OHU UCIOJIb3YIOTCS JIJIs1 CO3/1a-
HUSI aQpOMATOB U KOMIIO3ULMHI. B KOCMeTHKe OHU MCNOJIBb3YIOTCSA [IJ1S1 YX0/4a 32 KOXKeMH, BoJioca-
MU ¥ HOTTSAMHU. B dpapMaleBTHKe OHU MCIIOJIb3YIOTCA AJ1s JIeYeHUs pa3/IMuHbIX 3a60/1eBaHUI
Y npodUIaKTUKK UHPeKIMNA. B apomMaTepanuy OHU UCMOJIb3YIOTCA AJIs YAY4YlIeHHUs TICUX03-
MOIIMOHAJIbHOTO COCTOSIHMSI M TapMOHM3AIUK opraHu3Ma. Mbl 6bl XOTeJH NOJYEePKHYTh, YTO
sdpupoMac/iuuHble pacTeHHUs ABJASIOTCS LIEHHBIM UCTOYHUKOM HaTypaJibHbIX BEIECTB C BbICO-
KOM 6MO0JIOTHUYECKON aKTUBHOCTBIO.
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TAKCOHOMMYECKHH AHAJIU3 KOPMOBBIX PACTEHUH
KAPAKAJITIAKCKOTI'O YCTIOPTA (Y3BEKUCTAH)

H.K. Paxumoga*, X.®. lllomypoaos
HHcmumym 6omanuku Akademuu Hayk Pecnybauku Y36ekucmaH, Tawkenm, Y36ekucmaH
*E-mail: rakhimovanodi@mail.ru

The article presents a taxonomic analysis of forage plants of the Karakalpak Ustyurt. Analysis
of forage plants of Karakalpak Ustyurt showed that the forage flora of this region consists of at
least 497 species belonging to 244 genera and 54 families. The leading position in the spectrum
of forage flora of Ustyurt with more than 10 species is occupied by the families Amaranthaceae
(80 species), Asteraceae (77), Poaceae (58), Brassicaceae (55), Fabaceae (34), Boraginaceae (33),
Apiaceae (16), Caryophyllaceae (14) and Polygonaceae (11). This spectrum practically coincides
with the leading families of the forage flora of the neighboring Kyzylkum, and this indicates a
common origin of these two huge floras for the Turanian lowland. Representatives of the leading
families unite 378 species or 73.1% of the total food flora of the study area.

Key words: Ustyurt plateau, Eastern chink, pastures, fodder plants, productivity.

B nocsesHee BpeMs po6JieMa COXpaHeHHs1 6U0JIOTMYeCKOT0 pa3Ho0bpasus 3eMJiu Npu-
BJIEKaeT Bce 0oJiblllee BHUMaHUe MUPOBOW Hay4yHOU 061ecTBeHHOCTU. COBpeMeHHasl LiuBH-
JIU3alus pacCMaTPUBAET COXpaHeHHe OMOpa3HOO0Opa3us B KaueCTBe IJIaBHOW OCHOBBI, 0be-
CrieYuBamledl yCTOMYNBOEe pa3BUTHE He TOJIbKO MPUPO/JbI, HO U obliecTBa. B Mupe ocoboe
BHUMaHUeE y/iesIs1eTCs MCCIe/JOBaHUSIM KOPMOBBIX paCTeHUH, UX BULOBOT0 COCTaBa, reo6oTa-
HUYECKUX XapaKTepUCTUK. HcciejoBaHMS 3KOJIOr0-O0MOJIOTUYECKHMX OCOOEHHOCTEeN KOpPMO-
BbIX Y ’KM3HEHHBIX pa3/IMUHbIX 30H UMeET 60JIbIIOE 3HaUYeHUe. ITO, B CBOIO OUepe/ib, TpebyeT
M3y4eHUs OCHOBHBIX JOMUHHUPYIOIIUX BUOB PACTUTEJbHBIX KOPMOBBIX paCTeHUH, BbIsBJIe-
HUe U NoA60p HauboJsiee NMepCcrneKTUBHBIX BUJOB /i GUTOMEeNNOPAL UM AerpaiuPoOBaHHbIX
y4aCTKOB, UMeI1e 60/1bI10e HayYHO-NIpaKTU4ecKoe 3HaueHue (AliMypaTos, 2020).

Kak n3BecTHO, ¢pJiopa Y36ekucTaHa 6orata KOpMOBbIMHU pacTeHUsAMHU. [lo npeBapuTeib-
HbIM nogacyetaM O.X. XacaHoBa u ap. (1996) kopmoBas ¢uiopa Y3b6ekrcTaHa HAaCYUTbIBAET
6osiee 2500 Bu0B. Bosiee nyiaHoMepHbIe UCCIeJOBAHUS 110 U3YYEHUI0 KOPMOBBIX pacTeHUU
NacTOUI U CEHOKOCOB Y36eKHCcTaHa GepeT CBOe HaydaJo C 3KCIeJUIUNA 0/ PYKOBO/ACTBOM
[II.M. Ara6ab6siHa, opraHu30BaHHOM B 30-e ro/bl NPOLIJIOTO BeKa. B xo/ie JaHHOW 3KCeJUIUU
6b1J1 coOpaH 60oraThli MaTepuas Mo KOPMOBOM oleHKe 317 BUAOB JUKOPACTYUIUX pacTeHUH
nactouil Y3b6ekucrana. [lo3guee E./I. AkuMoBo# 6bl1a Mpor3BeJileHAa KOPMOBasi OlleHKa pac-
TEHUW Ha KapakyJieBoaueckux nacrouuax Cpegueid Asuu. Ero 66110 oxapakTepu3oBaHo 124
BHU/la IMKOPACTYILUX KOPMOBBIX PAaCTEHUH, U3 KOTOPBIX 36 ObLIM OlleHEHbI KaK XOpOLIO U OT-
JINYHO NoeJilaeMble, 41 BUJ - IJIOXO N0e/laeMble, a 15 - He noejaeMble.

Haubosiee 11eHHble MaTepUasbl 0 JUKOPACTYLUIMM KOPMOBBIM pacTeHUsIM Y36eKHUCcTaHa
cozepKarcd B 3-X TOMHOM uU3faHuu WU.B. JlapuHa u ap. «KopMoBble pacTeHHUs CEHOKOCOB U
nactouu CCCP» (1950, 1951, 1956), rae paeTcsa KOpMoBas XapaKTepuUCTUKaA AJis 6osiee 600
BU/IOB, MPOU3pACTAIOLIMX B MACTOUIAX U CEHOKOCax Y36ekncTaHa. KpoMe KOpMOBBIX Xxapak-
TEPUCTUK JJI1 OTAEeJIbHbIX BUJIOB 3/leCb NPUBOJSATCSA JaHHBIE 110 GMOJIOTHMH, IKOJIOTUU U Teo-
rpaduu. [Ipu oLleHKe KOPMOBBIX paCTEHUH 10 N0€aeMOCTH OHU MOAPA3AEJSAI0TCI HA 0XOTHO
(MM OTIMYHO) NO€eJaeMble, XOPOLIO M0eJaeMble, Y0BJETBOPUTEJBHO N0 aeMble, IJ10X0 MO-
eJlaeMble, He IoeJjlaeMble U AJ0BUTHIE.

XapakTepu3ysl eCTeCTBEHHble KOPMOBbBIE yroZibs Y36ekucrana, U.WU. 'panuToB u A.U. 'pa-
HUTOB Pa3/IMYalOT 4 TUIA IYCThIHU: IECYAHYI0, KAMEHHUCTYIO, JIECCOBYIO U COJIOHYAKOBY10. AB-
TOpPaMM NPUBOAATCS HauboJiee leHHble KOPMOBbIe pacTeHHs (0K0J10 40 BU0B), XapaKTEPHBIX
JU1e Kaxaoro tTuna nyctbinb. [lo3gHee, U.U. 'pannToBbIM (1964) NpUBOAATCA AONOJHUTEb-
Hble OOILIMPHBIE JJaHHbIE IO PacCPOCTPAaHEHHUIO, )KU3HEHHOU popMe, 6HoJI0THH, PeHOoJIoruY, a
B OT/|eJIbHBIX CJIy4asX 10 BO3PACTHOMY COCTOSIHHMIO, KODPMOBOM LIEHHOCTHU U YPOKAaWHOCTH 42
KOPMOBBIX pacTeHU! - 3audurkaTopoB l0ro-zanagnoro Keispuikyma.

He meHee BaxkHbIM siBssieTcs TpyA JI.C. [aeBckoit (1971) no onjeHKe KapaKyJ/ieBog4eCKUX

124




nactoui CpegHedd A3uu. B cBoeit MmoHorpaduu «KapakyseBoaueckue nacrouina CpenHei
A3uu» oHa pacnpezesisieT 3TH NACTOMIIA [0 IPUHLUIY OTZAEJbHBIX KOPMOBBIX Ipynn. 3TO -
sadeMepsbl U apeMepou/ibl, rpydocTebebuaTble MHOTOJIETHUKH, OJHOJIETHUE COJITHKH, MOJIY-
KYCTapHUKU U KYCTapHUKU. B 3TOI KHUre aBTOp NPUBOJUT KOPMOBYIO XapaKTEPUCTUKY JJIs1
36 BU/JI0B pacTeHUH, LIMPOKO paclpoCTpaHEHHbIX HAa KapaKyJeBoAuyeckux nacroumax Cpes-
Hel A3uH, ¥ B YacTHOCTH B KbI3blIKyMe.

Ananusupys ¢aopy Kapakannakuu C.E. EpexxenoB (1978) ormeuaer, yto 60s1ee 700 BU-
Jl0B, IPOU3pACTAOLIMX Ha 3TON TEPPUTOPUH, UMEIOT KOPMOBOE 3HaYeHUEe B pa3HOM CTENeHH.
B aTu ke rozbl B pe3ysbTaTe U3y4eHUs1 pacTUTeJbHOro nokposa CeBepHoro KeisblikyMma V.
TypemypatoB (1978) oTMevaeT, 4To ¢pJiopa JAaHHOTO palOHa UCYUCAsAETCS He MeHee yeM 830
BUJaMHM, OTHOCAIIMMHUCSA K 322 poJiaM U 78 cemericTBaM. M3 Hux okosio 200, o MHEHUIO aBTO-
pa, ABJAITCA KOPMOBBIMHU.

CorsiacHo nocsiieJHUM AaHHbIM /l. TaxkeTuHoBoM (2018) dsiopa cocyIUCThIX pacTeHUU
Kapakasinmakckoro YcTiopTa UcyucisieTcs 625 BUAaMH, OTHOCSAIIUXCSA K 269 pojaMm U 62 ce-
MelcTBaM. [1o HalIMM AaHHBIM, KOpMOBas (pjiopa JAHHOT'O perMOHa COCTOUT He MEHee, UYEM U3
497 BU0B, OTHOCALUXCS K 244 pojaM U 54 ceMelicTBaM. Beyliiee noJsioxkeHue B CIEKTPE KOP-
MoBOH ¢Jsiopbl YcTiopTa 60s1ee 10 BUZjaMu 3aHUMAIOT ceMeiicTBa Amaranthaceae (80 BUI0B),
Asteraceae (77), Poaceae (58), Brassicaceae (55), Fabaceae (34), Boraginaceae (33), Apiaceae
(16), Caryophyllaceae (14) n Polygonaceae (11). /laHHBIN CIEKTP NPaKTUYeCKU COBMNAZJAET C
BeJlylIMMU ceMelcTBaMU KopMoBou ¢uiopbl Kbizbiikyma (ILlomypogos, 2018).

[IpeacTaBUTENN 3TUX CEMEUCTB 00beAUHAIOT 378 BUm0B uu 73,1 % oT 06111eif KOpMOBOU
ds10pbl paiioHa uccienoBanus (Tabsuna). [[peobsajaHue B pacTUTeIbHOM OKpoBe KapakaJi-
nakckoro Ycrwopra ceM. Chenopodiaceae He TpebyeT JIMIIHUX KOMMEHTApUH, TaK KaK TypaH-
CKasi HU3MEHHOCTD SIBJISIETCS 3KOJIOTUYECKON HULIeN JJis NpeCcTaBUTe el JaHHOro ceMel-
cTBa. MapeBble Ha KapakasinakckoM YcTiOpTe He TOJIbKO Npeo6/1a/latoT 110 KOJIMYeCTBY BUJ0B,
HO ¥ IOMAHUPYIOT B PaCTUTEJbHOM MOKPOBE. Y3 BbIIBJIEHHBIX HAa paBHUHAX (T.e. He BKJII0Yas
YMHKOB) 5 TUNIOB NacTOUIL (6MIOPTyHOBBIM, YePHOCAKCAYI0BbIH, TOTAIIHUKOBBIH, cCapca3aHo-
BbIH, Fpe6eHIMKOBbIN) B UeTbIpeX CpeZ000pa3yoLMMU BUJaMU SAABJISIOTCSA NIpeCTaBUTe e
JlaHHOTO ceMeiicTBa. KpoMe TOro, Ha OrpoOMHBIX MJIOLIA/IAX LIEHTPAJbHON U CEBEPHOU 4acTH
Kapakannakckoro YcrtwopTa Salsola arbusculiformis (60sisiblln) o6pa3yeT KOMIJIEKChI C OU-
IOPTYHOM U NOJIBIHU Gesio3eMesibHOU. Ha ceBepe, B palioHe koJsioana Yypyk, Apyroi Hemasio
Ba)KHbIM 0 KOPMOBOM OTHOLIEeHUM BUZA — Krascheninnikovia ceratoides o6pa3yeT CIJIOLIHbIE
3apociy, Npy/iaBas pacTUTEJbHOMY NOKPOBY cepblid ¢oH. Heslb3s1 He OTMETUTBH POJIb MaJlo-
JIETHUX MapeBbIX B MOBBIIIEHUN YPOXKAUHOCTU nactouly YcTopta. Ha BocTOYHOM 4KMHKe B
NOCJIeJHUX Teppacax Cc rpaHuLieN OCylLIeHHOr 0 IHa Apasibckoro Mops Petrosimonia sibirica 06-
pa3yeT MOHOJJOMHUHAHTHbIE COOOIEeCTBA, yPOXKaHHOCTb KOTOPbIX B 60J/1ee 6J1aronpUsaTHBIE IO
aTMocpepHbIM 0caJikaM rofibl focturaet 3-4 1/ra.

BTopoe MecTo 1o 06U/IMI0 BU0B 3aHUMaeT ceM. Asteraceae Dumort. ¢ 77 Bugamu. Cj10x-
HOLIBETHBIE B MacTOMILAX NycThiHb CpesHel A3uuM 3aHUMAIOT 0cob6oe MecTo. biioragapsa mu-
POKOMY paccejieHHI0 BUZI0B poJia Artemisia myCTbIHHBIE IACTOHUIA ABJSAOTCA apeHoH [1J1g pas-
BUTHS OTTOHHOI'0 }KMBOTHOBO/ICTBA B pervoHe. Cpeiu NOJIbIHU Ha YcTIOpTe Artemisia terrae
albae, A. diffusa n A. kemrudica 3anHuMaroT ocob6oe 3HaueHue. Eciiv nosibIHb 6esi03eMesibHas Ha
YcTiopTe ABJseTCA O4HUM U3 GOHOBBIX pacTeHUH, Kak OUIOPryH (Anabasis salsa) n 604111
(Salsola arbusculiformis), noJiblHb PaCKUJAUCTAs MOBbIIIAET YPOXKAWHOCTh U KayecTBa MacT-
6u1l Ha Meckax, 06pasys ycToiM4YMBOe coobLIecTBa C cakcayJioM U KelpeykoM. TpeTuil Buj -
Artemisia kemrudica Ha KapakainakckoM YcTiopTe o6pa3yeT U3 bIOHKTUBHbIN apeaJ. LleHTp
3KO0JIOTMYECKOT0 apeasia BU/ja MPUXOAUTCA Ha PUKACIUKACKUE MYCThIHU (0COOEHHO, IIMPOKO
npeJjcTraBjeHa B MaHrbllIaKe), T/le OHa ABJASAETCA OAHUM U3 JJOMUHAHTOB B PACTUTEJbHOM
nokpoBe. A. kemrudica y Hac BcTpeyaeTcsl Ha 1ore Kapakasinakckoro YcTopTa, B paiioHe lllax-
6axTtbl, Kanmyiankelp (pucyHok) u KysaHTakblp, r/ie npouspacTtaeT B coobuiecTBe ¢ Atraphaxis
Spinosa Ha MUKPOMIOHWKEHUSX I1JIaTO B COCTaBe OMIOPTYHOBBIX MacTou1l. OHa ABJSETCA U3JII0-
6JIeHHBIM KPyIJIOTOJUYHBIM KOPMOM /IS IMKUX KOINbITHBIX.

[Ipeo6sialaHye B pacTUTE/bHOM MOKpPOBe CleAyIIIuX Tpex ceMeiicTB (Poaceae, Brassi-
caceae, Fabaceae) HecoMHeHHO MOBbBIIAET KauyeCcTBO MAcTOUIN, palioHa ucciaeoBaHul. bua-
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rojiapsi CO4YHbIM Mo6eram M JIMCTbSIM, OJaBJsAIOLIEe GOJIBIIMHCTBO BU/I0B JJaHHbBIX CEMEUCTB
OXOTHO MOEJAITCS KUBOTHBIMU. TaKUMU e KaueCTBaMU BBIJEJSIOTCS U NMpeACcTaBUTENU
ceM. Apiaceae. B Hauasne Beretauuu Bu/bl poga Ferula u Seseli ABASAIOTCA XOPOLIUM KOPMOM
JlJIS1 MEJIKOTO POraToro CKoTa.

CemeticTBo Polygonaceae Bo dJiope Kapakasinmakckoro YcTopTa y4acTByeT Bcero 4 poja-
mu (Atraphaxis L., Calligonum Lour., Polygonum L., Rheum L.). KauzpIM U KypuaBKa UTparoT
Ba)KHYIO POJIb NIPU 0b6ecreyeHre KOPMOM YCTIOPTKUX MACTOML] B JIeTHE-OCEHHE-3UMHUU Te-
puog. [I[pakThyecku Bce BU/Ibl 3TUX POJIOB AABJISIIOTCA U3J1H00JI€HHBIMbI KOPMaMU BepOJII0/10B
B 3TH Ce30HbI rojila. Rheum tataricum B 6J1aronpUsITHbIE I'O/ibl HA LIeHTPAJbHOM U CeBEpHOU
4yacTu YcTopTa 06pa3yeT OrpoMHble 3apociu. KpynHble IMCThSl OXOTHO OeAAeTCsl BCEMU BU-
JlaMU )KUBOTHBIX, 0COOEHHO BepOJII0J0B, CHMXKas a1y K BOJIe.

BosbminHCcTBO BU10B ceM. Boraginaceae Bo ¢uiope Kapakannakckoro YcTiopTa npejcras-
JIEHO OJJHOJIETHUMHU BUJaMU. X macTOUIHOe 3HaYeHUe 3aBUCUT OT METEOPOJIOTMYECKHUX yC-
JIOBUH rojia. B 6oJiee BiaXkHbIe ro/ibl B COCTaBe OUIOPTYHHUKOB U MOJIbIHHUKOB MpPeJCTaBUTe-
JIU BU/ibI poJi0B Arnebia, Heterocaryum u Lappula 06pa3yoT JOBOJIbHO BbICOKHE PUTOMACCHI U
YA0BJIETBOPUTEJILHO NI0€/JAI0TCSA B OCHOBHOM, B CyXOM BH/le II0CJIe OCEHHUX 0CaJIKOB. B roJibl ¢
MaJibIM aTMOChEepPHBbIM 0CaZIKOM B PaCTUTEJNbHOM IMOKPOBE UX IPAKTUYECKU HE 3aMEeTHBI.

CnekTp BeAyLIMX POJOB BO3TJ/IaBAAOT: Astragalus (16 BuzoB), Salsola (14), Artemisia (14),
Stipa (8), Climacoptera (8), Strigosella (8), Lepidium (7), Acanthophyllum (7) v Tamarix, Euphor-
bia, Zygophyllum, Lappula, Cousinia, Anabasis v Atriplex (no 6 BugoB) (Tabsuua). HecMoTpst Ha
rOCIO/ICTBYIOILYIO POJIb B COJIAHYAKOBBIX U TMIICOBBIX MYCThIHAX po/bl Salsola u Artemisia B
KOPMOBOH ¢Jiope YCTIOpTa yCTyNalT CBOU MeCTa acTparasaM. [IpefcTaBuTe v JaHHOTO poJa
cocTtaBag0T 5,8% ot o61el ¢pyopel. Beayiee nosnoxxenue Astragalus B mactouiiHon gJope
YcTiopTa, 3a cyeT 60JIbLIMX KOJIMYECTB BU/I0B, IPOU3PACTAIOIIMX Ha YMHKAX, ellle pa3 CBU/jie-
TeJIbCTBYET O TECHOMU CBA3U $JIOPbI BOCTOYHOI'0 YMHKA C TOPHOCPe/Hea3naTCKo! GpJiopoil.

Ta6mpa: CnekTp BeAyLUX CEMENCTB U POJ0OB KOPMOBOU (PJI0PHI

Kapakasmakckoro YcTiopTa

HasBaHue cemeiictB | KosimuectBo | % oT HasBaHue pojoB KosmyectBo | % oT
BH/J0B d0pbI BH/J0OB dopsl

Amaranthaceae Juss. 80 15.9 |Astragalus L. 16 3.1
Asteraceae Bercht. ]J.Presl 77 15.1 |Salsola L. 14 2.7
Poaceae Barnhart 58 11.7 |Artemisia L. 14 2.7
Brassicaceae Burnet 55 10.9 |Stipa L. 8 1.5
Fabaceae Lindl. 34 6.7 Climacoptera Botsch. 8 1.5
Boraginaceae Juss. 33 4.9 Strigosella Boiss. 8 1.5
Apiaceae Lindl. 16 3.1 Lepidium L. 7 1.3
Caryophyllaceae Juss. 14 2.7  |Acanthophyllum Hook. Arn. 7 1.3
Polygonaceae Juss. 11 2.1 Tamarix L. Euphorbia L.

Zygophyllum L. Lappula 6 77

Moench Cousinia Cass.

Anabasis L. Atriplex L.
Bcero: 378 73.1 |Bcero: 117 20

PucyHok: KeMpy/jMKOIOJIbIHHbIE NACTOUIA HAa BIIaJIUHE MEX/1y YUHKAMU
B paiioHe KanjiaHKbIp
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TakuM o6pa3oM, aHaJIU3 KOPMOBBIX pacTeHUlN Kapakasinakckoro YcTopTa nokasas, YTo
KopMoBasi ¢pJjiopa JaHHOTO perMoHa COCTOUT M3 He MeHee, yeM 497 BUJI0B, OTHOCSIIITUXCS K 244
pozam u 54 cemericTBaM. Befyliee nosioxkeHue B clieKTpe KOPMOBOU ¢Jiopbl YcTopTa 6oJiee
10 Bugamu 3aHuMaroT cemeiictBa Amaranthaceae (80 BunoB), Asteraceae (77), Poaceae (58),
Brassicaceae (55), Fabaceae (34), Boraginaceae (33), Apiaceae (16), Caryophyllaceae (14) u Po-
lygonaceae (11). laHHBIN CIEKTP NPAaKTUYECKU COBNAAAET C BEyIIMMHU CEMeNCTBAaMU KOPMO-
BOM ¢Jiopbl coceiHero KbI3bIIKyMa U 9TO CBUETENbCTBYET O €JUHOM KOPHE MPOUCXOXKIEeHUS
3TUX [IBYX OTPOMHBIX /IJ1Sl TYPAHCKOW HU3MEeHHOCTHU ¢Jiop. [IpecTaBUTE M BEJyIIUX CEMEMCTB
06 beauHsAT 378 BUA0B uan 73,1 % oT 06111eit KOpMOBOM GJIOPBI palioHa UCC/IeJ0BaHMUS.

Pa6ora BrinosiHeHa no 'ocygapcrtBenHoi nporpamme (I[IPU-5) «Ouenka coBpeMeHHOro
COCTOSIHHSI paCTUTEJIbHOTO ITOKPOBA M MACTOUIIHBIX pecypcoB Pecriy6simky KapakaimakcTan».
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9K0JIOr0-*PMTOLEHOTUYECKOE COCTOSTHHUE 3
YEPHOCAKCAYJIOBO-KEMPEYKOBO-IIO/IbIHHOU ITACTBUIIHOHU
PA3HOCTHU HA BOCTOYHOM YHUHKE IIVIATO YCTIOPT (Y3BEKHUCTAH)

T. PaxumoBa
Hucmumym 6omaHuku Akademuu Hayk Pecnybauku Y36ekucmaH, Tawkenm, Y36ekucmau
E-mail: tashkhanim@mail.ru

The article presents the ecological and phytocenotic state of the Artemisia diffusa, Salsola
orientalis, Haloxylon aphyllum pasture variety on the Eastern chink of the Karakalpak Ustyurt.
Due to climate change, the processes of land degradation and desertification affect the state of
biodiversity of the Karakalpak part of Ustyurt. At the same time, the area of the studied pasture
type, the nature of the soil cover, the percentage of projective cover, landscape plant species, their
placement, forage yield, as well as the recommended seasonality of using this pasture difference
were determined.

Key words: Eastern chink, desertification, Ustyurt plateau, pasture difference, seasonality of
use, yield.

BocToyHbI 4YHMHK OrpoOMHas“, MOp(l)OI[OI‘I/I'-IeCKI/I HN3pe3aHHad, 3aCylllJIMBasd KaMEHUCTadA
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nycTbiHs. [Ipy GopMUpPOBaHKUU NACTOUILHONW PACTUTENBHOCTH HMeJIa 0C060e 3HaYeHue Me30-
KJIUMaTH4YecKas MPUMOpPCKasl cpefa ApasbCcKoro Mops, 6Jarofaps KoTopoil cdopMupoBaHa
YHHUKaJIbHasi Me30pUTHas paCTUTEJbHOCTD [ ycThiHb CpeiHel A3uu. B To e BpeMs, KaTa-
cTpoduuecKkoe ycblxaHUe ApasibCKOr0 MOPSl HEraTUBHO NOBJIUAJIO HA COCTOSIHUE NTACTOULIHbBIX
3KOCHUCTEM YMHKA, IPU 3TOM BO3HHUKJIA HEO6XOJUMOCTb U3yyaTb NAacTOMUIIA C TOUKU 3PEHUS
coXpaHeHHs 6MOpPaA3HO0Opa3us W OLlEHKH MaCTOUIIHOTO MOTeHI[Mala TeEPPUTOPHUM A pas-
BUTHA KUBOTHOBO/ACTBA B Pecniy6inke KapakannakcraH (J/Ibimapes, 1967; Capbi6aes, 1981).

BocTOYHBIN YMHK YCTIOpTa MUTAETCA 3a CUeT aTMOCHEPHBIX 0CaZKOB. 3/1€eChb OTCYTCTBYIOT
IOCTOSIHHbIE PEKU, HO UMEIOTCSl Ce30HHble OBEPXHOCTHbIE CTOKH, NUTarLecss aTMocdep-
HbIMHU 0Ca/IKaMH, KOTOpbIe CKAaIlJIMBAIOTCA B casgX. PaHHel BECHOU U MO3/HeN 0CeHbIO 3/leCh
BbINAAAI0T 0OUJIbHBIE U TPOJOJKUTEbHBIE 0K/, T0CJIe KOTOPbIX MOSBJISIOTCS BpeMeHHbIe
BOJIOCTOKH. Bojia cTekaeT 1o cyxuM pycsiaM K ApajibCKOMy Mopto. ATMochepHble 0CaZlKH CIo-
COGHBI COXPAHATbCS B IOHWKEHUSAX OBPAroB U caeB BCero Ha 2-3 JIHSA B CBSA3U C XOpolleil BoJ10-
IPOHULIAEMOCTBIO I'PYHTA. B TeyeHHe 3UMBbI ceBepo-3anajiHble BETPhI CAYBAIOT C IJIATO 60JIb-
Y10 YaCTh CHEra, KOTOPbIM HaKalJIMBaeTCs MO/, IJIaTO, HAa YMHKaX. B pe3ysibTaTe B anpesie U
Mae, KOr/ja [J1aTo MOJHOCTbIO 0OCBOO0OX/JaeTcsl OT CHera, B IPUMYMHKOBOM 30He ellle HabJro/a-
I0TCSl 3HaUUTeJIbHble CHEXXHUKH, TaJible BOJIbl KOTOPBIX B Ja/ibHelleM QUIbTPYOTCS yepes
CUJIBHO TpelujMHOBaThle Nopo/bl. COBpeMeHHbIX apTe3UaHCKUX KOJOALEB 3/1eCb HE UMEETCH.

KnnmaTuueckue ycioBuss BocTouHOro YMHKa XapaKTePU3YIOTCS Pe3KOM KOHTUHEHTAJlb-
HOCTBIO: JIETO KapKoe, a 3MMa OTHOCUTEJIbHO X0JI0/iHasl, aTMOCPEPHBIX 0CaZKOB BbINAJaeT
MaJio. ApasibCKoe Mope, oMbIBatollee BoCTOUHbINM UMHK, BJIMSIET HA €ro KJAMMaT. 3/1eChb J10BOJIb-
HO 4acCThbl TYMaHbl, BO3/1yX 0oJiee BJAXXHbIM, 0CaJIKOB HECKOJIBKO OOJIblle, YEM Ha y4acTKax
IJIaTO, YAAJeHHBbIX OT Mops. PacTuTe/ibHbIM NOKPOB BOCTOYHOro 4MHKa XapaKTepU3yeTCs
60JIbLIMM pa3Hoo6pas3ueM (QUTOLLEHO030B, YTO OOBACHAETCSA HEOJHOPOAHOCThIO cpenbl. [lo
naHHbIiM b. CapbibaeBa (1981), Ha YMHKe 3aperuCTPUPOBAHO 68 acconualvi, OTHOCAIIMXCS K
18 popmanyam u 7 Tunam.

B nocnegHue roabl corpygHMKaMy MHCTUTYyTa 60TaHUKY AKasieMun Hayk PY3 npoBeeHbl
reo60TaHUYECKHE UCCIeL0BaHUSA M0 BhISBJEHUIO JUHAMUKU PACTUTEBHOCTH B CBS3M C IJI0-
6a/IbHBIMU U3MEHEHUSMHU KJIMMaTa U, B YaCTHOCTH CJIOKUBIIUMCS IKOJIOTUYECKUM KPHU3UCOM,
CBSI3aHHBIMU C yCbIXaHUEM ApaJibCKOTO MOps. BpisiBJIeHbl 3aKOHOMEPHOCTU U3MEHEHUS CTPYK-
Typbl PUTOLEHO30B, COCTaBJIEHA KapTa pacTuTeabHOCTU Kapakannakckoro YcTtopTa. Llesbto
ycc/e/J0BaHUSA ABJISAETCA U3YUYUTh IKOJI0Tr0-GUTOLEHOTHYECKOEe COCTOSIHHE MacTOULIHbIX pa3-
HOCTe! NoJIbIHHOTO TUNa nactouly BoctouHoro unHka Kapakannakckoro YcriopTta. 06beKTOM
MCCeJOBaHUS SIBJISIETCSl YePHOCAKCayJ10BO-KelpeyKoBo-noJibiHHas (Artemisia diffusa, Salsola
orientalis, Haloxylon aphyllum) nact6uuHas pasHocTs (I1P), oTHOcAaacA K NOJIBIHHOMY THITY
BocTouyHoro ynuHka (pUCYHOK).

YepHocakcay/10Bo-KelipeykoBas-nosibiHHas [IP pacnosioxkeHa B KyHrpajackoMm paiioHe
(BocTo4HbIN YUHK), reorpaduyecKkre NyHKTHI: Ypouulle YIbKeHTYMChIK, pa3BajiuHa Kapras-
mukaJsa. [liomaap Tuna nactéuny - 5443 ra. [lacT6uiHas pa3HOCTb pacIpoCTpaHeHa B 30He
cepo-06yphIX LeOHUCTHIX M0YB, IOBEPXHOCTh HepoBHas. [louBa o6pa3oBaHa cynecsiMu C Npu-
MeCbl0 U3BECTHSAKOBOH Lije6eHKH. [l0BepXHOCTDb ee MOKpbITA TPelluHaMH, KOTOpble MeCTaMHU
NOTePsJIM Pe3KOCTh, TaK KaK Kpas UX OIUJIbIM OT NpoleAmnx Aoxael. Ha Tepputopuu [P
OTMeYeH KoJioJiel], - YJIbKEHTYMCBIK, KOTOPbIH SIBJISIETCS CYXHMM U COJIeHBbIM. B cpeHeM o61iee
pPOEKTUBHOE NOKpPbITHE cocTaBsgeT 30%, 6aronpusaTHBIE 10 0CaZjKaM ro/ibl OHO YBeJIUYH-
BaeTcs 210 40% 3a cueT MosIBJIeHUs OJHOJIETHUKOB (3deMepoB). Bosibias 1011 B IPOEKTUB-
HOM MOKPBITUH NPUHAJIEKUT NOJBIHU packugucton (50%), 33% kelipeyky u 17% yepHoMy
cakcayJsy. OcTasibHble BU/bI MACTOMIA KaK aCCEKTATOPbl HE UMEIOT 0COO0Or0 3HAYEHUs NPU
$OpMHpPOBAHUM MJIOTHOCTU PACTUTEJNBHOCTH (TabJIUIA).

Ha I1P nokpoB 06pa3oBaH KOMOHHAaLKEeN Tpex BUL0B: OJIbIHY, KelpeyKa U cakcayJia. Hau-
60J1b1LIEeN NPOTAKEHHOCTBIO 00/1a/laeT NOJIbIHb U KelpeyK, 00bIYHO B YMCTOM BH/Ie ObIBAeT B
MECTHOCTSIX C POBHOU NOBEPXHOCTHIO M OJJTHOPOJHBIM MOYBEHHBIM MOKPOBOM. Ha 06111eM PpoHe
pPaBHUHHOTO peJibeda NATHA KelpeyKoBO-NOJbIHHBIX TPYNIHPOBOK 3aHMMAIOT CJIerKa MOHU-
»KeHHble MecTa. KapTuHa npepbiBaeTcsl MaJleHbKUMU rpynnaMu cakcaysia. O2kvuBJieHUe BHOCAT
OJIMHOYHbIE JiepeBlia cakcayJia, KyCcThl UX JOoCTUTAlT A0 155 cm (Ha ra BcTtpevaetca 12-15
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kycTtoB). [loefjlaeMoil yacThio cakcayJia ABJASIIOTCSA NO6Ery U MJ10/ibl, Ipe/ICTaBJAIIINE BIIOJIHE
YZ0BJIETBOPUTEJIbHBIA KOPM JIJIl OBel] U BepOJIl0Jl0B, pacTeHHe C BbICOKOW KOPMOBOU NIpo-
M3BOJUTEJNbHOCTHIO. CyllleCTBOBaHME MOJIBIHM 00YCJIOBJIEHO M3MEHEHUsMU pesibeda, 00b-
SICHAETCA 3TO fIBJIEeHHe [10YBOOOpa3oBaHWEM, HallpaBJ/sieMbIM MIPOLECCOM BbIMBIBAaHUSA MOYB
aTMocdepHOU BoJol. MecTaMu B cocTaB GUTOLEHO3a MPOHUKAIOT KYCThI COJITHKU 60s1/IbIve-
BUAHOro (Salsola arbusculiformis). Kpome atoro, B coctaBe [P BcTpedatoTcs psij npe/icTaBu-
TeJiel MHOTOJIETHUX TpaB — Rheum tataricum, Acroptilon repens, Zosima absinthifolia, Alhagi
pseudalhagi, ux pacnpejeseHre UMeeT pa3pexeHHbIH xapakTep. Ha Tepputopuu I1P MoxHO
BCTpeTUTDb Acroptilon repens, Discurea sophia, Roemeria refracta. Ho oHY He NPOSIBJASIIOT COp-
HbIM XapaKTep WJIM YePThI 3aCOPEHUS B CBAI3U C CIeUPUIHOCTH UJIU Y3KO JIOKAJIbHOCTH pac-
NpOCTPaHEeHUs HAa TEPPUTOPUHN NACTOUILIHOTO KOHTYpa.

C noBblIlIeHMEM BaJIOBOTO 3alaca yBeJIMYUBaeTCsl orpy6ieHre KOPMOB M CHUXKAeTCs CTe-
NeHb M0eJaeMOCTH, YTO fABJISIETCS OTPULIATEbHBIM [T0Ka3aTeJeM [IJii HOpMUPOBAaHUSA 1OT0-
JIOBbE CKOTA Ha TEPPUTOPHH, 0COOEHHO JIeTHe-0CeHHU ! Nepuo/i. BasioBas ypokallHOCTb J1aH-
Hoii [IP B cpeanem coctaBaset 9,5 i/ra. Ero makcumym sietom gocturaet 16,0 1/ra, korga u
yPOXXalHOCTb NoeZjlaeMoil Macchl 60Jib1ie. OCeHbIO Y 3UMOM 3HaYeHUe NT0Ka3aTeJisl I0CTeNeH-
HO yMeHbllIaeTcs 10 4,6 11/ra. B dopMupoBaHuU ce30HHOM BaJIOBOM ypOXKallHOCTH, KpOMe I0-
JIBIHU J10J151 KelpeyKa U cakcayJia UMeeT CylleCTBeHHOe 3HayeHue. Ce30HHas MUTATeJbHOCTh
[P ymeHb11aeTcs OT BecHbI K 3uMe (140-47 y.k.e) ¥ cpeHUM NTOKa3aTeb cocTaBseT 80 y.k.e.
[TouTH y Bcex BUZ|0B B 60/IbLLIOM KOJIMYECTBE HAKalJIMBaeTCs lepeBupaeMbli IPOTENHA, U OHA
NOCTOSIHHO CHMKaeTcs K KOHLy BereTanuu. OJHOBpeMeHHOe YMeHbllleHHe Ce30HHOM ypoKal-
HOCTH Y MUTATEJIbHOCTU CKa3bIBAETCS HA KayecTBe NMacTOUII, 0COGeHHO B 3UMHUU nepuos. B
CBSI3U C BBICOKOM MUTATEJbHOCTbIO OCHOBHBIX JOMUHAHTOB [IP ce30HHas ypokakHOCTb Bec-
HOM M OCEHbI0 BblllIe, YeM B OCTaJIbHble ce30Hbl. CHMKEeHUe NI0eJjJaeMOM YacTH U MUTaTebHO-
CTU HabJII0/IAeTCs JIETOM U OCEHbIO, IPU 3TOM YPOXKalHOCTb KOPMOBOW eJMHUIbI JOCTUTaeT
3 1/ra. 3MMHMI Ce30H OTJIMYAeTCS BBICOKMUM KOPMOBBIM 3amnacoM — 2,5 eHTHep KOPMOBBIX
eIMHUL B pacueTe Ha 1 ra.

TakuM 06pa3oM, B CBSI3U C 6HOJIOTMeN NPOAYKTUBHOCTU BUJ0B Uccaenyemas [1P oTiu-
4yaeTcsl C BBICOKOW ypoxkallHOCTbI0. CpeJiHssA YPOKAaWHOCTh 10 HAIIMM JIaHHbIM COCTaBJIsIET
5,1 neHTHep Ha rektap. bosiee BbICOKOYpOKallHBIMU Ce30HAMU MOXKHO Ha3BaTb OCEHb U 3UMY,
CyMMa noeJiaeMo# Macchl focTuraet 6,2-7,6 1/ra. BecHa siBjisieTcs caMbIM MaJsIoypOXKalHbIM
(3,2 u/ra) nepuogom. Artemisia diffusa v Salsola orientalis cocTaB/isieT OCHOBY YPOXXalHOCTH
[1P. B popMUpOBaHUHU yPOKaHHOCTU HEMAJIOBAXKHOE 3HAY€HHE UMEIOT U OCTaJIbHbIE LeHHbIe
KopMoBble Buabl: Haloxylon aphyllum, Salsola arbusculiformis, Anabasis salsa v ip., HeCMOTpsI
Ha TO, YTO OHM OLEHUBAIOTCS KaK yYaCTHUKU MOKpoBa. biarogaps HanbosbieMy ¢opMUpo-
BaHMUIO 110e/laeMOU Macchl, JaHHbIe BU/Ibl YYAaCTBYIOT B COaJIaHCUPOBAHUM YPOKaHHOCTH, OCO-
6eHHO, B OCeHHe-3MUMHee BpeMs. B GyiaronpusTHble 0 0caJikaM rojibl Macca TPaBSIHUCTOIO
NOKpPOBa 3aMeTHO oulyuaeTcs BeCHOM. Ce30HHas YPOKaWHOCTb M 3allac KOPMOB MTOKa3bIBaeT
OCHOBHbIE NEPUO/BI [IJI1 CE30HHOT'0 UCMO0JIb30BaHUsA AaHHOU [1P. YunuThiBas nokasartenu ce-
30HHOM II0eJjJaeMO} MaccChl, ypOXKalHOCTD 110 y.K.e. U KOpPMOBOT'O 3anaca JJaHHY0 NacTOUIIHYIO
pPa3HOCTb PEKOMEHAYIOT UCN0J1b30BaTh KaK KPYTJIOTOAUYHbIe NacTOUIIA.

PucyHok: UepHocakcay/10Bo-KeHpeyKoBO-T0/IbIHHAS
nacTouILHas pa3HOCTh
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Ta6auna: Ciucok BUJ0B pacTeHUH U3yYeHHOH MacTOUIHONW Pa3HOCTH

. CreneHb
Ne HavmeHoBaHue pacTeHUH BeicoTa, cM
o6uus, %
1 Haloxylon aphyllum 150 5
2 Salsola arbusculiformis 50 +
3 Artemisia diffusa 35 15
4 Salsola orientalis 45 10
5 Anabasis salsa 20 +
6 Rheum tataricum 40 +
7 Acroptilon repens 30 +
8 Alhagi pseudalhagi 50 +
9 Zosima absinthifolia 30 +
10 | Fritillaria karelinii 15 +
11 |Ranunculus falcatus 5 +
12 |Rochelia bungei 10 +
13 |Discurea sophia 20 +
14 |Asperugo procumbens 25 +
15 |Roemeria refracta 20 +
16 |Ceratocarpus arenarius 15 +
17 |Arnebia decumbens 15 +
18 |Eremopyrum orientale 12 +
19 |Diptychocarpus strictus 15 +
20 |Koelpinia linearis 15 +

Pa6ora BrinosiHeHa no 'ocygapcrBenHol nporpamme ([IPU-5) «OueHka coBpeMeHHOT0
COCTOSIHUS PaCTUTEJIbHOI'0 IOKPOBA M NAaCTOMIIHBIX pecypcoB Pecniy61mku KapakainakcTan».
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YAJIABYTTAJIU KAMITUPMYHYOK, (HEDUSARIM HEMITHAMNOIDES
KOROTK.) HUHT BUO3KOJIOTHUK XYCYCUATJIAPU

M.®. Cerusbaesn
Xyoscand dasaam yHusepcumemu, XyxcaHo, Toxcukucmou
E-mail: suyunqulov89@mail.ru

The articale dedicated the resuits of one of the rare species of plant in Tajikistan- (Hedusarum
hemithamnoides Korotk.) from Mogoltay mountain. In three well-known populations of
Hedusarum hemithamnoides Korotk. were found only 340 plants., three times were less than
previously thoughts.

Key words: biodiversity, monitoring, Hedusarum hemithamnoides, population.

BuoJioruk xuama - XUJIMJIUK MOHUTOPUHTY OUJIaH 6UpP KaTop/a, HOED TypJiap 3KOJIOTU-
sICU Ba OGMOJIOTUSICH O6YHMYa TaAKUKOTJIApHU KEHTaUTHUPUIL, UILJIA0 YUKAPUIAETraH OUOXUII-
Ma-XWJIMJIMKHY cakJjall 6yiindya MUaIui cTpaTerus oMpacujia TAPUK TabuaTHU Myxodasza
KUJIMII Y0pa-TaZ0UpPJIapUHA UWIMHUHN TaAbMUH/IAUIHUHT YCTYBOP TU3UMHUTA KHPUTUIA/H.

Cyf[, BUJI0SITH 60M Ba y3Mra XoC YCUMJIMKJ/IAp KOIJIaMU 6UJIaH axkpanub Typaau. by epja,
HUCc6aTaH KUYMK Xyayaaa (26000 km?) 104 ousta Ba 698 aBsiogra mancy6 2500 Typra siKUH
HaWJIU yCUMJIMKJIAp MaBuy . YnapaH 320 - ra sKUH TypH (pecny6JiMka GJIOpaCUHUHT KapUi-
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16 13%)BUJIOAT 9HJEMUKJIAPU XU CO61aHN6, GaKaT BUNOAT XyAyAUAa YcaZii Ba YH/IAH TallKa-
pura YuKMauau.

BUPOK, MHCOHHUHT Xy>KaMUK GabOoHUATH TAbCUPU OCTHAA YCUMJIHUK JYHECUHUHT Typ Ba
NOMyJISIUOH XUJIMa-XUJIJIMTU TE3KOPJIMK OGU/IaH KaMbarassiaunb 60pMoKAa, YHAAb TypJap
dJiopa TapkubUAAH UYKOJINO, alpUMJIapU 3ca HOED Ba UYKOJINO KeTUIl XaBOU OCTH/IA TYpraH
TypJiap Jlapakacura Tyuub6 KoJIMOK/a.

BuoJsioruk HyKTau Ha3apAaH HOEO Ba WYKOIMO KeTHll XaBPH OCTHAA TYpraH YCUMJIMK
TypJlapu UKKUTA acOCHUM rypyxra 6yauHaZu: TabUUi HOED TypJiap (Top apeasyy, 3HJEMHUK,
peJIMKT, YTa UXTUCOC/IAIIraH Ba CTEHAOGUOHTJIN YCUMJIUK TypJlapy, LYHUHTAEK, Ma3Kyp XyAy-
Jira apeaJyIapUHUHT YeKKa KUCMU OWJIaH KUPUO KOJITaH TypJap) Ba KeHT TapKaJiraH, JeKUH
HYKOJINO KeTHII XaBOHU OCTU/AA TYPraH €KW aHTPOTIOTEH Ta'bCUPJIAp HATHXKACK/1a COHU Ba ape-
aJlJlapu KMCKapu6b 60paéTraH TypJiap.

Tabuuiit HOEG TypJiap, 6GUOJOTUK XyCyCUsITIapUra Kypa ofataH 3aud 6116, aHTpornoreH
Ta’bCUpJIapra KaMpoK KapIIWJIUK KypcaTaju. YOy TypJIapHUHT OUOJIOTHUK XYCYCUSITJIapH
KyWuJaruwiapJad ubopaT: KaM COHJIMJIMK, apeasl MalJOHJAPUHUHT KUYUKJHWIH, NACT 3UY-
JIMK, IACT 3KOJIOTUK BaJIEHTJIUAUK, IONYAALMsAIap TUKJIAHUILI Te3JUTMHUHT acTJIUTH, UHCOH
HIITHPOKUIa HUCOATAH ca/iouil MyHocu6aT.Tabuui kKamMé6 TypJIapHUHT acOCUM Ba3 apypum
6eJITMCHU YJIapHUHT KaM COHJMUTrUAaAup. bomka 6apya xycycusTaap Kylunumya 6yauo, TypJiu
XHJI KOMOMHATCHUsIap/ia I03ara KeJlaZiyd Ba TypJiap COHUHUHT KaMalUIIK Ba HYKOJINO KeTHUIIN
XaBQUHU OLIMpPaAIH.

A¥iHaH wyHaau TypJsapra Hedusarum hemithamnoids Korotk. — yana6yTTaniyd kKaMnupMyH-
4YOK MaHCy6 6y116, y Myrysn ToruHuHT (Fapouit Tuén-1llon) yTaHoé6 Ba yTaTop apeasijivu 3H-
JleMUK YcuMJUTy xyucobsanaau Ba Toxkukucton CCP Kusuna kutobura 1(CR) makomu 6uiaH
kyupuTuiras (2015).

Hedusarum hemithamnoids Korotk. 1955 hunga M.I'.Ilonos Ba A.U. BBesieHCKUH HUFUII-
raH rep6apuii HamyHaJsiapy acocugia Myrys tuamacuiad E.E.KopoTkoBa ToMmoHuaH 1955 itnn
TacBupJsiaHraH. (Typus: Tian-schan occidentalis. In montibus Mogoltau ad cacumina montis
Spa.1924. V. 9 fl. Popov et Vvedenskyi (TASH) (KopoTkoBa, 1955). Yiianan 6epy yHHUHT GHO-
JIOTHK Ba 9KOJIOTHUK XyCyCUSTIapH XaKu/a JlesipJiv xed KaHJal MabJyMOTJIap MabJlyM aMac.

YasabyTTasu KaMOMPMYHYOK GMOIKOJOTUSCHHU YpraHuiura 60fJUK OUPUHYM YPUHUILL
1983 iunga amasnra owrpuirat (Typakysios u lupenko, 1989). lllynaH cyHTr, TUPUK YCHUM-
JIUKJIap KahTa-KaiTa Xy»kaH/J 60TaHMKaA 60FU KOJIJIEKCHUSICUTA KYYUPUO KeJTMHUO YTKA3UJIIU.
AMMO THUPUK YCHUMJMKJIAPHU KY4UpuU6 yTKaszuil MyBapdakuATCU3 Tyraju: KUUIJAH OJIAUH
3KWJITaH YPYFJaap XU YHUO YUKca XaM, GaKkaTruHa 6Up BereTaTCUs JlaBOMU/IA A11a6, UKKHUH-
Yy Husinra Hobyx 6ynaBepau. Kosekiusaaa ¢akaTriHa OUTTA MKKHU EIJIH YCUMJIMK CaKJjia-
HUO KOJIJIH, XaJI0C.

2001 yinnpaH 6epu 6M3 YanabyTTaM KaMIMPMYHUYOK MOMYJALUAIAPU XOJATUHU JOU-
MHH Ky3aTUO 60paMu3, XaM/ia Typ OM03KOJIOTUSCHUHY TabuaT/Aa ypraHaMus. X03Upry KyHrada
MyFys TOFUAAry 4anabyTTaad KaMIUPMYHYOKHUHT 6apya MOMyJsUsAIapy aHUKJ/JIaHUO, TaB-
cudnanrad. Kyluja ymoy TaAKUKOT/Iap HaTWXalapy KeJTUpUIaau.

Bupunuu - Kantacoit nonyisiqusicy 1y HOMJArd COMHUHT IKOPU KHUCMU/A KOMJIallraH
6y/116, 1aFaJiu-MallkH TYNpPOKJIU éHbarupsapaa, 1500 M (geHru3 caTxujiaH) 6ajaHajauk/ia
yupaitgu. YMymuit Maiionu - 0,3 ra. YcuMaMkaap KomIaMy MyBOK/IM-FalIalu Iypyx/aapAaH
n6opat. YMyMuii Tympok KomnaMu 65-70 %. YcuMaMkaap rypyxujga Kailuu6apriu IMyBoK,
(Artemisia tenuisecta Nevski) JOMUHAHTJ/IMK (XyKMPOHJIHWK) KUIaau. XaMpox, TypJsap: Ephedra
equisetina Bunge, Prunus prostrata Labill. (=Cerasus verrucosa (Franch.) Nevski), Jurinea
suffruticosa Regel (ycTku fipycaa) Ba Xap XuJl Fajljlald YCUMJMKIIAP TypJapH, alHUKCa, 3de-
MepJapAaH (macTku sipycaa) ubopat. Maskyp nonysuusja xammacu 6y116, 120 akseMnissp
yasabyTTaJu KaMIUPMYHYOK, yupab, yaapHUHT 40% -HU GasioFaTra eTMaraH (FOBEHUJI) CUM-
JIMKJIap TAllKWJ 3Tafu. Bodra eTraH Ba ry/uiad TypraH yCUMJIWKJIApPHUHT 6asaHgauru 40-45
cM. YCUMJIMK/IapHUHT AKX — 6yTacCHMOH, KYTI MUKAOpAAryu (8 TajgaH To 45 Taraya) TyJ/mos
Ba xap 6up rysanosizia 5 rajau To 8 Taraya rysuiap MaBxy/. MeBa Tyrui gapaxxacu 40-60%.

WkkrHuucu - ['ym6ailaiv nonysasuusicu 6yau6, Kanracoit nonyasanuscugas 0,5 KM mumo-
JIUK- Fap6/a, 1450 meTp OasaHJIMKAA )KOUIALITaH. YHUHT YMYMUAN MaWZ0HU TaxMUHaH 1,3
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ra. by UMpUK TOMIOK/IU-MaUUHTYIPOKJIU MalJJOH NIUMOJHUU-FAapOUN KUSAJIUK/A )KOUTALITaH.
VeuMaMknap rypyxy KypyKduJ JapaxTiap Ba 6yTajaapjaH (ApUM caBaHHa/lU BapUaHTIapH)
ubopatr. YMymui Tynpok Komnamu 80-85%. bupunuu fApycaa 6yTanap YCTYHIMK KUJIaJH.
(Atraphaxis pyrifolia Bunge, Rosa ecac Aitch. Ephedra equisetinaa Bunge, Prunus spinosissima
(Bunge) Franch. (=Amygdalus spinoisissima Bunge), P. prostrata Labill. (= Ccrasus vernucosa
(Franch.) Nevski), Lepudolopha mogaltavica (Krasch.) Krasch. Ukkunumu sipyczaa yasnabyra-
JIU KAMIMPMYHYOKHUHT JJOUMUH xaMpoxJapu cudaTtuga: Jurinea suffruticosa Regel, J. olgae
Regel et Schmalch., Artemisia albicaulis Krasch., Codonocephalum grande (Schrenk ex Fisch.
&C.A. Mey.) O. Fedtsch. & B. Fedtsch. (=Inula macrophylla Kar. et. Kir.), Phlomis salicifolia Regel,
Eryngium macrocalyx Schrenk, Crambe kotschyana Boiss, 6ab3aH - Megacarpaea orbiculata B.
Fedtsch., Ferula karatavica Regel et Schmalch., Rheum maximowiezii Losinsk. Ba 6ab3e reopuT-
nap (Eremurus turkestanicus Regel, Tulipa mogoltavica M. Pop. et Vved., Juno orchiordes (Carr.)
Vved. Ba 6o11Kasap MIITUPOK 3TUIIAAW. YYUHYH sipycaa Poa bulbosa L., Carex pachystylis]. Gay,
Potentilla soongarica Bunge, Buglossoides arvensis (L.) Johnst. 6a 6ab3u adpemep FainanunapHu
y4paTUII MYMKHH.

By nmonyaauuspka xamu 160 sk3eMmuisip 4yasabyTald KaMIMPMYHYOK, TOMMUJraH 6Y./u6,
myHgaH 145 Tack reHepaTUB 60CKUY/A GYIMIIraH. Y CHMIMKIAPHUHT GaaHiury aca 70 cm
ravya etaau. 'ynbangnap mukgopu 15-20 gas (2-3 unanuk yeuMmaukiaapga) 90-120 rayanu
(kynm MMJIIMK HUPUK YCUMJIMKIIapa) TallKWJ 3TUIIaAM. JleknH, Oy ep/ia XaM MeBa Tyryll Jjlapa-
»kacu 50-60 % gaH omMany.

[y monynsuusgad 6upo3 nactpokaa (400-500 MeTp Fap6/a) yasabyTasid KaMIUPMYH-
YOKHUHT YYUHYM MONYJSIUACU KaWJ 3TUIIU. YHUHT YMyMUN Maizionu - 0,2 ra. By nonynis-
Ml UKKMHYMCUAAH $apK/Id yJIapoK, laFalaru-Mana TOLIM éHO6aFup/a »kouaawmraH. Typ-
Jlap TapKUOU 6Up XWJI, aMMO YH/IA UIITHPOK 3TYBYM YCUMJIUK TYpPJIapUHUHT GapOBOHJIUTH
(Mys1-Ky1IMrK) aH4Ya nactaup. By epza yanabyTany KaMIMpMyHYOKHUHT 60 3K3eMIJISIPU TO-
NuraH 6yau6, yaapaad 60% ry/iaul xoJaTHAAAUp. YCUMIMKIApHUHT ypTada GasaH/ Iy
15-20 cM 6y/1m6, rysnosijiap MUKAOPU 5 TaZiaH 28 Taraya, Xxap 6up ry/nos/jaru ryjaaiap COHU
3ca 5 - 8 TaHM TAlIKUJI 3TUILA/U.

llynpai KUau6, KopUAa TaBcudJIaHTaH yd NonyJsiysa/jia yaaabyTaad KaMIUPMYHYOK-
HUHT 340 3K3eMIJIAp TYNU TONWIAU, Oy WArapyu TaxMUH KUanHranuzaaH (Toxukucrton CCP
Kusua kutobu, 1988; CCCP ¢psiopacuHuHr MyxodusaTTanadb HOAUP Ba UYKOJIUO 60aéTraH Typ-
J1apu,1981; Cyf/ BUTOITUHUHT HOED Ba MYKOJIMO G0paéTraH YCUMJIMK BaXalBoHJsiapy, 2017;
Typakysio, Augenko, 1989;TypakysoB Ba 6omk. 2010)]. yu 6apobap kamaup. Ma3kyp Typ
KaM$a'boJi, CTEHATOIJIM Ba PEJIMKT YCUMJIMK cudaTHia KaTTa UMUK Ba MaH3apasy YCUMJIUK
cudaTuAa MyXuUM Xy KaJUK axaMUSATHTA 3ra OYJIUIIN MyMKHH. YeKJIOBUM OMUJIJIAp KAaTOPH-
ra yCUMJIMKHUHT GM03KO0JIOTUK XyCYyCUATIapU OWJIaH OUprajuk/Aa, Ly YCUMJIMKIAP ycaJurad
»KOMJIap/1a YOPBO MOJUIAPUHUHT XaJaH 3Ué/] YTIATUIHIIUHU XaM KYPCaTHII MyMKMH. Y CHM-
JIMK NOMYJISILUSIApY YCTU/AH JJIOMMHUNA Ha30paT KUJIKMG6 Typull Tajnab KUJIXHAH.
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FY3A YUTUTUHHUHT CYBJA 3PYBYH OKCHJ/IJIAPU
AMHWHOKHC/IOTAJIAP TAPKUBHUT'A TEMHUP YK BA
OEPPOCUMYJIATOPHHU TABCHUPH

®.M.TyxTa6oeBa’, B.bopaTroBa? K.C.laBpoHoB3

TAndudcoH dassaam yHusepcumemu, AHOUCOH, Y36eKucmoH
2y36ekucmoH Musaull yHugepcumemu, Towkenm, Y36ekucmoH

Before sowing cotton (G.hisutum L.) mid-ripe Andijon-9 seed, the effect of soaking with 2e10-
6% iron UDK suspension and 0.02% ferrostimulant solution was studied on the composition of
amino acids of water-soluble reserve proteins. As a result of the experiments, it was found that the
sowing of mid-ripe Andijon-9 cotton seed with iron UDK suspension and ferrostimulant solution
had a noticeable effect on the amino acid composition of the seed, increased non-exchangeable
amino acids and increased the biological value of protein.

Key words: cotton, seed, freezing, iron ultradisperse powder, ferrostimulant, reserve pro-
teins, amino acids.

ATpod MYXUTHUHT UPJIOCTAHULLIN, IKOJIOTUK XOJATHU OY3UJIUIIY YCUMJIUKIAPHUHT YCUIL
Ba PUBOXJIAHUIIUTA CAJIOUM TabCUP KYypcaTMOKJa. KMIIOK Xy>Ka/IMK SKUHJIApPUHU YCUII Ba
PHBOMJIAHUILH, XOCUILOPJUTUHU OLIMPYBYH, XOCHUJI CUPATUHU SAXIIMJIOBYU IKOJIOTHK TO3a
CTUMYJISITOPJIAp KYJJIalll KaTTa Ha3apui Ba aMaJiMi axaMusITra ara.

[y »kymaagan npodeccop U.P.AckapoB Ba yHUHT IOTUp/AJap TaMOHK/AaH GpeppoLieH aco-
Cu/Jla TEMMPHUHT MeTa/JIOOPraHUK OGMpUKMacy ¢peppocTUMyaAATOp (n-peHokcudeppoLeHUI
Kasnui) cuHTe3 KuauHrad (AC Ne1329152. 1987). By 6uprkMa ¢pusrooruk GpaosyIMKKa ara
6y/116, Fy3aHU YCHUIIl BA PUBOMXJIAHUIIIMHH, XOCUJIJOPJUTUHU Ba YUTUTHHA MOUJIMJIUTUHU OLIU-
paay Ba WUYHUHT OWJIaH OUpra 3KUII OJAWJAaH GeppoCTUMYJISATOP 3pUTMAcU OUJIaH HILJIOB
Oepull YUTUT/JAH TAallKapH, OYFA0M Ba MAaKKaXXyXOpU YPYFJIapUHU YHYO YUKUII 3HEPTUSACU-
HU Ky4aWTHUPUIL, YHULI KapaéHUHU 3HepPreTHK Ba IJIACTUK MTepuasjiap OMJaH TabMHUHJALI
y4yH 3apyp 6y/raH ruipoJuTuk ¢pepMmeHTIap Gao/UIJIMTUHU KyYaUTUPHULIH, XxaM/la ypYFJaap-
HU YHUIIIM Ba PUBOXKJIAHUII )KapaéHuJgaru GU3noI0oruK-6MOKMMEBUN peaKUsaJIapHUHT $aoJI-
JIMTMHU owpuluy Ky3atuiarad (KocumoB Ba 601k, 2003; KaceiMoB Ba 601K, 2004; babaeB
Ba 601K, 2011; laBpoHOB Ba 6011K,, 2005).

Fysanunr (G.hisutum L.) ypranuinap AHAMKOH -9 HaBU YUTUTHUHU 3KUII osaugaH 2-10°
% i1 Temup Y/JIK cycnenssicu Ba 0,02% ¢peppocTUMYAATOP 3pUTMACK OUJIaH UBUTHUII CyB/a
3pYBYM 3axMpa OKCUJIJIap aMUHOKHUCJIOTAJapu TapKMOUra TabCUPUHM ypraHUIl JaBOMHUa
OJIMHTaH HaTW)XaJlap KaJjBajijja KeJaTpuiraH. XKajBasnjaru Mab/ayMOTJiap/aH KypUHUO Ty-
PUOAYKHY, aJIMAllMHMaJUraH aMUHOKUC/IAOTaNapAaH NPOJMHHUHT MHUKAOpU TeMmup YK
TabCHUpU/JA Ha3zopaTra HUcbaTaH 2,5 6apobapra, ¢epocTUMyASTOP TabCUPUAA 3Ca, Kapui 3
6apobapra optraH. AMMo, Temup Y/IK Tabcupua 601Ka 6Mp aMMOKUC/IOTA - acllaparuH KUc-
JIOTAaCUHUHT MUKJ0PU Ha3opaTra Huc6artaH 8,6 % ra kamaiirad. ®eppocumyisiTop TabCcupuza
3ca by aMHMHOKUCI0TaJap MUK/0PY HAa30paT Aapakacua 6ysrad. JIM3uH MUKA0PU TaxKprba-
MH3/a Hazopatra HucbaTaH 70% ra opTrad. BUSHUHT Taxkpubasnapumusga AHIUKOH-9 Fy3a
HaBU YMTUTHUHUHT CyBJia 3pyBYM OKCW/LIAp QpaKLusIapy TapKUOUAAryu JU3UHHUHT MOJISIP
¢dousu Temup Y/IK cycneHsusicu 6usaH UBUTHUO 3KWJITaH Fy3a TYIMJapu/JaH OJMHIAaH XOCHUJI
Tapkub6uaa 17,6 mosb, peppocTumMynsaTop Tabcpuga 10,2 MoJsib Ha3opaTzAa 3ca, Ha3opaT Ty-
miaapuia 3ca 10,1 Mosib HM TAlIKUJ KWJTaH. AIMaliMHMauMrad aMMHOKHUCI0Ta/JlapHU Kel-
VMHTU BaKWJIM JIEMLIUH Ha3opaT rypyxuja 8,7 % ra TeHr 6y./ca, ¢eppoCTUMyAITOP UBUTHUO
3KUWJITAH Fy3a TyIJIapy/JiaH OJIMHTaH YUTHTHUHT CYyBJja 3pyBUYU OKcUJIap Tapkuouaa 10,2 %,
Temup Y/IK 6u1aH viioB 6epub sKuJIraH £y3a yurutaapuga 13,3 MOJIbHU TAlIKUJ KUJITaH
SbHU JIEUIIUHHUHT MOJib % MUKJOPHW HazopaTra HucbaTaH 6Up spuM 6apobap optras. M3o-
JIeMIJMH MUK/JIOPU Ha30paT/Jaru YUruTHUHT CYBJa 3pyBUYU OKCUJIapyura HucbaTtan temup Y/IK
CyCIeH3UsICH Ta'bCUPHU/Ia UKKU Oapobap/iaH KYIIpoK MUKA0p/Aa KyalraH xoza, eppocTumy-
JISTOP TabCUPUJA AeSPJIM Ha30paT Japakacu/ia KoJIraH.
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Kaapan: FyzanvHr AHAMXKOH-9 HaBU YUTHTUHUHT CYBJia 3pyBYU OKCUJLJIAPHU
aMUHOKHUCJIOTalapy Tapkuobura temup Y/IK Ba peppocTUMyAATOpP TabCUPU

(MoJsib % )
Taxkpuba BapuaHTJIapH
Ne | AMuHokucaoTanap | Temup YAK Peppocru- Hazopat
MYJISITOP
M+m M+m M+m

1 |AcnmaparuH 8,61%0,26 14,03+0,42 13,22+0,40
2 |TpeoHun 3,17+0,09 5,85+0,17 5,48+0,16
3 |CepuH 3,17+0,09 3,66+£0,11 3,55+0,10
4 |[nytamuH 17,07+0,51 18,53+0,56 18,55+0,56
5 |Ilposun 4,84%0,14 5,61+£0,17 1,93+0,06
6 |Tnuuun 1,66+0,05 0,97+0,03 1,93+0,06
7 | AnaHuH 5,13+0,18 5,36+0,20 5,16+0,17
8 |Banuu 5,28+0,16 5,12+0,15 5,16+0,16
9 |MeTHOHMH 0,97+0,03 0,97+0,03 0,96+0,03
10 |H3oneniun 4,83+0,14 2,19+0,06 2,26+0,06
11 |JlednuH 13,29+0,40 10,24+0,31 8,7+0,26

12 |Tupo3uH 3,48+0,10 3,41+0,10 4,19+0,13
13 |PeHunsanaHun 5,28+0,16 5,12+0,15 5,96+0,18
14 |TuctuguH 2,72+0,08 2,93+0,09 3,06+£0,03
15 |J/lusuH 17,63+0,53 10,24+0,31 10,06+0,30
16 |ApruHuH 5,13+£0,15 4,88+0,14 5,64+0,16

lllyHUHTjeK, TPEOHUH MHUKJOPU XaM YLIOy CTUMYJSATOP TabCUPU OCTHJA Ha3opaTra
HUc6aTaH 42% ra kamairal, ¢eppoCTUMYJIATOP TabCUpPUAA y3rapMaraH. AMMo, peHusata-
HUHUHT MUKJOPH 3Ca, Ha3opaTra HUuc6ataH 10% ra kamamraH.

AnaMIIMHMaWAUMraH aMUHKUCI0TaIap MUKJI0pU Taxkpubaa 50,5 % HU TalllKuJ KUAJITaH
X0J11a Ha3opaT rypyxuja aca 38,6 % ra TyFpu KeJsiaau, SbHU AHAMKOH-9 FY3a HABU YUTUTU/A
aJIMalllMHMaW/AUrad aMMHOKHKCJI0TaJap MUKJAOPH Ha3opaT I'YpyXMHUKWra HUcO6aTaH 12% ra
OPTraHJIMIHY Ky3aTUJIJH.

OeppoCTUMYJISITOP TabCUPHU/A AJMAIIMHMAWAUIaH aMUHOKUCIOTaapiaH JIEUIIUH MUK-
JlOpYU Ha3opaTra HUcO6aTaH ce3u/IapJy JapaxkaZa OpTraH. YMyMaH aJiMalliHMaWiurad aMrMHoO-
KHCJIOTaJIapHU YMYMUH MUKJ0PHY Hazopatra HUcbaTaH 1,7 % ra optuob, 39,7% Talikua 3TraH.
Temup Y/IK Tabcupuza anmMaliMMalMraH aMUHOKHKCIOTalap MUKJAOPHU, XyCyCcaH NMPOJIUH-
HUHT MUKJOPH 3ca 2,5 6apobapra Kynairad. AMMO acraparuH KUCJIOTAHUHT MOJISIP MUKI0PH
HasopaTra HucbaTaH 1,5 6apobapra kamailraH, NpoJUH MUKJOPHU 3ca 2,5 6bapobapra Kynau-
raH. by xos1aT IpoJIMH HIITUPOKUJArU MeTabO0JIHNK KapaéHHU KydyalrIlW, alHUKCA TYPJIA XUJI
cTpeccjapra YMJaMJ/MJUTHY OLIMPUIIZAA KaTTa axaMusaTra sra (/laBpoHoB Ba 601mK.2019).
Bouika ajiMaliMHaMraH aMMHOKHUCJIOTaIap — CEPUH, IIyTAMUH KHUCJI0TA, aJlaHUH, TJIUIMH, ap-
TeHMHUHUHT MOJIIP KOHLIEHTpalysaJapyd TaXXpuba Ba Ha30paT BapUaHT/IapHUa y3apo SKUH
MUK/ 0pJIap/a 3KaHIUTY Ky3aTU14u. PakaTrvHa rJIMIUH MUKL0PU GeppOoCTUMYIATOP TabCH-
pHY/ia Ha3opaTra HUcHaTaH UKKU 6apobapra KaMalraH.

JleMak, WyHak KUauo6, ypranumap AHAMKOH-9 F3a HaBU YUTrMTUHU TeMup Y/IK cycnen-
3UsCU Ba GpeppOCTUMYJIATOP IPUTMACHU OUJIaH UBUTUO IKULI YUTUT aMUHOKHUCJIOTAJapy Tap-
KMOWHM y3rapullWra cesujapAu TabCUp KypcaTHUO, aJMallMHMaWAUraH aMUHOKUCIO0Taaap
KYMaUTUPHULIK Ba OKCUJIHUHT GUOJIOTUK KUMMAaTUHU OLIUPHUIIN aHUKJIAH/IU.
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OIIYIIEHUE U MOP®0.J10TUA BOJIOCKOB HEKOTOPBIX
CPEJHEA3UATCKHUX BU/10B PO/IA HEDYSARUM L.

M.T. YmeTanues, 0.U. MamaTky10B*, /I.A. IMUIGEKOBa
Ouickuii rocygapcTBeHHbIN yHUBepcuTeT, O, Kbipreisctan

*E-mail: orozb@mail.ru

The hairs of 14 species of the genus Hedysarum were studied: 10 of them are found in Kyr-
gyzstan, 4 of which are endemic, 2 species are from the Kopetdag, 1 from the Pskem Range, the
rest are also found in other places. The studied species are divided into two groups according to
the morphology of the hairs: in 7 species, the leaves are pubescent with hairs with thin (up to 0.5
mcm), smooth walls, in the rest the walls are relatively thick (1-2 mcr), with numerous small cone-
shaped outgrowths. The pubescent species are also divided into two groups according to the width
of the hairs: the leaves of plants in NeNe 3, 10, 11, 13 have thin hairs, cylindrical in shape with a
pointed apex, the width of which does not exceed 15-20 microns, in other species the hairs are
wide, cone-shaped, more or less acute or pointed apex. From the given data, the density and length
of leaf hairs, with some exceptions (especially its lower side), increase with increasing altitude
above sea level, and, therefore, are ecological signs that protect against the effects of radiation.

Key words: petiole, hairs, pubescence, species, density.

Pop Hedysarum L. - ogyH 13 pooB ceM. BOGOBBIX, ABJASIOIIMNICA OJHUM U3 CaMbIX UHTe-
peCHBbIX U TPY/JHbIX B CUCTEMAaTUYeCKOM OTHOIEHUH B ceMelcTBe. [IpeicTaBuTe 1M posia TakK-
»Ke UMeIoT 60JIblI0e MPAaKTUYeCKOe 3Ha4eHUs raKk Kak fIBJISITCA MeJJOHOCHBIMH, eKOPATUB-
HbIMHU, JIEKAPCTBEHHBIMU U, KaK U MHOTHeE Jipyrue 6060Bble, NPEACTABISAIOT CO60M KaueCTBEH-
HbIMUA KOPMOBBIMH PAaCTEHUSMU C BBICOKOM NIPOAYKTUBHOCTBIO 3€JIEHHOW MacCChI.

CuctemaTyrKa U 3Boswonua BUA0B KoneeyHuka, npouspacrarouux B Kazaxcrane u Kup-
rU3uHy, AeTajbHo paccMoTpeHbl M.C. baliTeHoBbIM (1964) 1 B.A. CyataHoBo# (1972), ogHako
JlaHHble 0 MOP$OIOTUHU BOJIOCKOB HaM B JIMTEPATYpe He BCTPeYaluCh, a BO GpJiopax U crenu-
aJIbHBIX pab0Tax, NOCBALEHHBIX 3TOMY POAY, TOBOPUTCS JIMLIb O HAJIMYUHU ONyLIEHUs], CTele-
HU €ro ryCTOTbI U 0 TOM, YTO BOJIOCKU MIPsSIMble UJIU NIPUKAThIE.

MaTepuan u MeToJrKa paboThl. B cBA3U € 3TUM, HAMU U3y4yeHO BOJIOCKU 14 BH/I0B poza
Hedysarum: u3 Hux 10 BcTtpeyaroTcsa B Kbipreiscrane, 4 (NeNe 4,5,6,12) U3 KOTOpPbIX — 3H-
nemuky, 2 Buga (NeNe 9,14) - Konetpara, 1-(Ne3) - [IckeMmckoro xpe6Ta, octasbHble (NeNe
1,2,7,8,10,11,13) BcTpevaroTcs U B Apyrux Mectax (cM. “IlepeyeHb M3y4eHHbIX BU/IOB pojia
Hedysarum v ¥x MecTa NPOU3PaCTaHU»).

MaTepuasioMm JJisi U3y4eHUs MOCTAYKUIU repbapHble 06pa3iibl repbapusi boranuyeckoro
nHctutyTa AH PY3, a Takxke cobpanHbie u pukcupoBaHHble B 70 % cnupTe aBTOpoM B 1995 -
1998 rogax no Bugam: Ne3 Ha ceBepo - 3ana/iHOM ckJioHe [IckeMckoro xpe6Ta (0K0J10 cesieHUs
ByprmyJisia), Ne6 — ceBepo-BOCTOYHOM CKJIOHe YaTKanibckoro xpe6Ta (B fosuHe p. [lama-ATa),
Ne1l - Ha ceBepo-3amaJHOM MUKPOCKJI0HEe Aylalickoro xpeo6Ta.
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JIUCcTbsl Y YalleyKu repb6apHbIx 06pa3L0B MpeJBapPUTENbHO NPOJIeP>KaUCh Ha Mape BO-
JsiHOU BaHHBI B TedeHue 30-40 MUHYT, 3aTeM OCTaBJISIJIUCh HA JiBa Yaca B TEIJIOH BoJie, ocJie
4yero JJisi IpUroTOBJIEHUS NpenapaToB MapajiepMajibHble Cpe3bl ANMUJEePMbl CAleJIaHbl C 000UX
CTOPOH OT IJIaBHOM >KUJIKU B CpeJIMHE JIUCTA ¥ 6-8 JIMCThEB KaXKJ0ro BU/a, U3 4-5 pacTteHuit
1o KaxkaoMy Buzy. [lofcuyeT BOJIOCKOB NPOU3BOAU/IN Ha 4-5 MoJsX 3peHUs 1o KaxJjoMy npe-
napaty U3 5-6 JIMCTbeB U BBIBOJUJIM CpeJiHee apupMeTUdecKoe. Bce puCyHKU BbINOJHEHBI HA
Mukpockone Amplival c nomouibto pucoBasibHoro annapara PA-6 npu yBesnnyenuu 10x15.

Ta6una (1): [lepeyeHb U3yUYeHHBIX BUJIOB P. Hedysarum u uX MecTa IPOU3pacTaHUs

Ne | Buppbl MecTa npouspacTaHusl UCCIeIYEMbIX BUJIOB
1 |H. flavescens I'uccapckuii xpebeT. BacceiiH p. AArHo6 Bpic.1600-2000 M. Haf yp.M.
H. flavescens [Tamupo-Anait. [Ipearopbe 'nccapckoro xpe6eT. [opsl Hop u Ory. BbIC.

1600-2000 M. Ha; ypOBHEM MOPE.

2 |H. iomuticum ['uccapckuii xpe6eT. [lecTpolBeTHbIE HU3KOTOpbe. BaliCyHCKUM p-H
Bbic. 1500-2000 M. HaJT ypOBHEM MOpE.

3 |H. drobovii [IckeMckuii xpebeT. OkpecTHOCTD ceJi. ByprmyJsuia. Ha ckione rop.
1250-1500 M. Hag ypoBHeM Mope. CAaMCaHOBCKUU Ha IepeBaJle.

4 | H. songaricum CemupueHck 06.1. [IpxkeBanbek. yesa. Kynreit Ana-Tay. [Ipearopbs
HUcceik-Kyito. Ces. CazaHoBKa. 30Ha cTenHasi, Bbic. 900 M. HaJl yp.M.

5 |H. montanum CeMmupueHck 06.1. [Tumkekck. ye3f. [Ipearopos xpe6Ta 3anackui
AnaTtay. Boss.cT. CaMcaHOBCKUH Ha nepeBaJ k 6epery p.Uy. Beic. 2000-
2500 M. HaZ yPOBHEM MODEe.

6 |H. chaitocarpum |®eprana. [lo. p. [1ama-Ata. CeB.BocT. cksioH. 1300 M. BbIC. HAJI YP.M.

7 | H. baldshuanicum | TamxxukucTas. I0xHb1# ['ncc-JlapBaza. MockoBckuil p-H. HukosiaeBckuit
cnyck. Yepes xp.Tupsai. Beic. 800-1000 M. Hafg yp.M.

8 | H. severtzovii CamapkaHckasi 06J1. Xo/pPKEHTCK. ye3/1. JKcreauliis B MoroJi-tay. baii-
boryT-ATa. Bb1c.800-1000 M. Haz yp.M.

9 |H. micropterum |3an.Konetaar. (Kiopenaar). Okp.pog. Jlanata Ha FOr. oT k-3a «26 6ak.
KOM» U3BECT. CKJI. 2 I'PsiJibl HU3KUX NPEATOPUH.

10 | H. denticulatum |CpenHelt nosic. Kpac. nec. 3apaBmanckuii xp. 2600-3000 M. Haj yp. M.

11 | H. cephalotes Bocr. [lamup. [losinHa p. bam-I'ym6e3 (3apKy/bckas), cpefiHee TeueHue.
[lepBas Teppaca. 3000-3500 M. HaJy ypOBHEM MODE.

12 |H. cephalotes ['uccapckuii xp. bacceiin p. Cap/loH-MUOHA, BEpX0Bbs1, nepeBast. 3000-
3500 M. HaJl ypOBHEM MOpe.

13 [H. cephalotes Boctounsiit [Tamup. Ypor. YeuekTu. [lo. p. 3op-Ueuyektu. 3000 M. Haf,
YPOBHEM MODE.

14 |H. daraut- 3arm. Anaii. JleBo6epexbe p. Kbi3bui-Cyy. Ypor. Kamas. Byrpucrteie
kurganicum MaTepHukoBbie necku. 2000-2500 M. HaZ ypOBHEM MODE.

Pe3ysbTaThl M3ydyeHUs. JINCThSIM U3y4yaeMbIX BU/IOB (32 UCK/IIOYEHUEM HeOolyllIeHHbIX BU-
JI0B) XapaKTepHO oNylleHWe OIHOKJIeTOYHbIMU MPOCThIMU BOJIOCKaMHU. ¥ oaHoro Buja (Ne2)
JIUCTbS aOCOJIIOTHO TroJible, y 3 BUAOB - N21,4,6 - cBepxy ¢ BO3pacTOM ONaJAal0T, C HUXKHEH CTO-
POHBI COXPaHATCS.

M3ydaeMble BU/bl 10 MOPOJIOTMU BOJIOCKOB pa3/eisiloTCA Ha JiBe rpynnbl: y 7 BUA0B (N2
1,3,4,5,7,8,11) nucThs onylueHbl BOJIOCKAMU C TOHKMMH (10 0,5 MKM), rJIaIKUMU CTEHKaMH,
y OCTaJIbHBIX CTEHKH CPAaBHUTEJIbHO TOJICTbIE (1-2 MKM), C MHOTOYUC/JI€HHBIMUA MEJIKUMHU KO-
HYCOBUJHBIMU BblpocTamu (Puc.1, a).

CaMbIM rycTbIM onyuieHueM (460-520 Ha 1 MM?) cpesi U3yYeHHBIX BHUJIOB BbIJIEJISIETCS
Ne10, oyeHb rycThIM onylieHHeM XapakTepuaywTca NeNe9.13 (350-450 na 1 mMM?), rycThiM
onyuenreM - NeNe3,1 1,13 (200-300 Ha 1 mm?), cpaBHUTebHO peakuM (80-100 Ha 1 MM?%) omy-
meHueM oTsrM4yaeTca NeNel,6; apyrue BU/bl 3aHUMAIOT IPOMEXYTOYHOE M0JIOKEHUEe MeXay
JIByMs MOCJIeJHUMU I'PYNIIaMHU.

OnyumeHHble BUZbI TaKXKe pa3zessiloTCd Ha JiBe TPYIIbI 10 IUPUHE BOJIOCKOB: JIMCTOYKU
pactenui y Ne 3, 10, 11, 13 Bo/IOCKM TOHKHe, [LUIUHAPUYECKON GOPMBI C 3a0CTPEHHOH Bep-
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xymko# (Puc. 1.6), mMpuHa KOTOpbIX He npeBbiaeT 15-20 MKM, y ApYrux BUJ0B BOJIOCKH
IIMPOKHE, KOHYCOBUAHOU GOPMBI, 60Jiee UJIU MeHee OCTPOU UM 3a0CTPSAIOILENCH BEPXYIIKON
(puc. 1, B). [lonepeyHUK 60JBLIMHCTBA BOJIOCKOB HAaXOAUTCSA B Npejesax 25-35 MKM Ha Bepx-
Hell snujiepMe C HUKHEW CTOPOHBI JIMCTOYKHU (KpoMe N2, y KOTOpOIo OHM roJible) OIyLIEHBI
6oJiee UJIM MeHee TYCTO, BOJIOCKU ¥ 5 BuioB - N2 8,10, 11, 12, 13 - nonepeyHUK He MpeBbIIIAeT
15-20 mMkm™, y apyrux BuZioB — 30-35 MKM.

Ta6auna (2): OnyuieHye JIMCTa HEKOTOPBIX CpeiHea3naTCKUX BUAOB p. Hedysarum

BoJiocku Ha 1 MM?
Ne Buzpl BepxHell anuiepMbl HuxHell anuiepMbl
Yucsno (1mm?) | [lnunHa (MkM) |Yucao (1mm?) | /JlauHa (MKM)
1 |H. flavescens rOJIbIN - 20-40 200-600
H. flavescens rOJIbIN - 20-40 200-400
2 |H. iomuticum roJiblH - roJiblf -
3 | H. drobovii 20 160-400 20-40 200-400
4 | H. songaricum TOJIbIN - 20-40 200-440
5 |H. montanum roJiblf - 20-40 240-400
6 | H. chaitocarpum TOJIbIN - 20-40 200-400
7 | H. baldshuanicum 20-40 200-400 20-40 200-400
8 | H. severtzovii TOJIBIH - 20-20 200-600
9 | H. micropterum 20-40 160-360 20-40 160-400
10 | H. denticulatum 20-20 160-400 20-20 200-400
11 |H. cephalotes 20-20 200-400 20-20 200-800
H. cephalotes 20-20 160-400 20-20 200-800
H. cephalotes 20-20 160-400 20-20 200-800
12 | H. daraut-kurganicum 20-40 300-600 20-22 300-500
13 | H. pumilum 20-20 200-400 20-20 200-400
H. pumilum 20-20 200-400 20-20 200-400
14 | H. wrightianum 40 200-400 20-40 150-300

Yawmeuyku M3y4yaeMbIX BU/I0B, KaK U JIUCThS, TYCTO OMyLUeHbl MPOCTBIMU OJHOKJIETOY-
HbIMU BOJIOCKAMHM Pa3JIMYHOTO pasMepa M pa3sHOW MOPQOJIOTUH, U TYCTOTHL. Y 6 BUJOB —
NeNe1,7,8,11,12,13 - BOJIOCKM C TOHKUMHU TJIaJAKUMUA CTEHKAaMH, y APYTUX — CTEHKHU CPaBHU-
TeJIbHO ToJicThle (1-1,5 MKM) ¢ MeJIKUMU KOHYCOBU/JHBIMU BblpocTaMU. Kak BUJIHO U3 NpHBe-
JIeHHBIX JJaHHbIX MOP(}OJIOTrUsl BOJIOCKOB JIUCTA U YallleuKU Y BUJ 0B He BCerzja OJWHaKoBas.
Hanpumep, y BunoB NeNe2,3,4 BosI0CKU JIMCTA C IJIaJIKUMHU CTEHKaMHU, a YallledKH Ke 3TUX BU-
/0B OHH C BbIpoCTaMU; y BUZ10B NeN212.13 BOJIOCKM JINCTA C BIPOCTAMHU, YallleuKH — 6€e3 HUX, y
JIPyTUX BUA0B MOPQOIOTHS BOJOCKOB JIMCTA U YallleYKHU CXO/[Hasl.

Yameuku y BugioB NeNe 4, 5, 6, 13 onyuieHbl cpaBHUTeNbHO peakuMu (70- 120 Ha 1 Mm?)
BoJiockaMy, y BuZioB NeNe 3, 7, 8, 10 - onyueHns! rycto (180-190 Ha 1 MM?%), y ApyTHUX BUZ,0B-0-
yeHb rycto (200-300 Ha 1 MmM?).

[lo A/1MHe BOJIOCKOB YallleYKH M3yyaeMble BH/Ibl TAKKe paclpe/esiloTCsl Ha TPU FPYIIIbI.
B nepByo rpynny BbixoaaT BUAbl NeNe 4, 5, 6, 14 — Bosiocku cpeaHent gaunbl (200-260 MkM),
BTOPYIO cocTaBaA0T - NeN21,10 - yame4yku KOTOPbIX AJUHHBIMU (220-300 MKM) BOJIOCKaMH,
Zipyrue o6pasyroT 3 - rpyMniy, y KOTOPbIX JJIMHA OOJbLUIMHCTBA BOJIOCKOB HAXOAUTCA B IpeJie-
Jax 250- 400 mkwMm, simib ¥y Buga Ne1 1 u3s 'uccapckoro xpe6Ta - camble AjuHHbIE (500- 700
MKM).

06cyxaeHue. Bo ®iaope CCCP (1948.1.13.¢.278), a Takke B peruoHabHbIX ¢pJiopax (PJio-
pa Kazaxcrana, 1961. 1.5; ®nopa Kuprusum, 1957.1.7; ®nopa Tagkukucrana, 1937.1.5; @aopa
Y36ekucrtaHa. 1955. T. 3) onylleHue JIUCTA U YallleYKH XapaKTepU3yeTcsl Kak BOJIOCUCTOE, a B
cnenuyanbHbIX paborax (baiteHoB, 1964; CysntaHoBa, 1976) roBopUTCs O I'yCTO ONMYLUIEHHBIX
WJIM ONyUIEHHBIX JINCTAX U YallleyKaX C OTTONbIPEHHBIMU WJIM IPUKATbIMU. U ciejoBaTeNbHO,
KpOMe yKa3aHHbIX, 0 IpyruX NpHM3HaKax BOJIOCKOB CBeJleHHe OTCYTCTBYeET.
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Kak Bblllle 6b1JI0 OTMEYEHO, YTO BU/bl PA3/IMYAIOTCA KaK CTENEeHbI0 U JIINHON BOJIOCKOB,
Tak U ux Mopdosioruei. Hanpumep, nuctba v yamedku BugoB NeNel1,7,8,11 He3aBUCUMO OT
reorpaguueckoro pacnpocTpaHeHus, ONyLIeHbl IJ1aJKUMU BOJIOCKaMH, pa3JINUHOM T'YCTOThI U
JnHbl, y NeNe1,6 incTbs cBepxy roJias, CHu3y onyuieHHble, y NeNe2,5 - cHayasia cBepXxy I'yCTO
OMyuIeHbl, M03:xe oroysaTcs, y NeN22,4,5 - 11CcTbs onylleHbl I'1aJKKMU BOJIOCKaMHU, YallleuKH
- BOJIOCKAMHU C BBIPOCTaMH, B TO BpeMs Kak y NeNe12,13 yameyku UMeloT IJ1aJiKue BOJIOCKH,
JIUCTbS — C BBIPOCTAMH, y APYTUX BHU/IOB 3TH /iBA JIMCTOBBIX OPraHOB ONyLIEHbI TOJbKO BOJIO-
CKaMH C BbIPOCTaMH.

Camble ryctoie (200-500 Ha 1 mm?), aiuuaHble (400-600 MKM) BOJIOCKH XapaKTepHBI JIU-
CTbSIM U YyallleuKaM BU/I0B BepxHero nosica rop - Ne11 us I'mccapckoro xpe6Ta, N2 12 u3 3anaza-
Horo - Anas, N2 3 u3 Kaparay.

m e H Q

Pucynaok (1): Mopgonozus
EOTOCKOE TUCHBEE EUA0E .
Hedvsarum. H. Drobovii (a) B3, (6)
H3, H Ssvertzovii (8) H3, H.
cephalotes (2) H3, H. pumilum ()
B3 H songaricum (g) H3, H.

i denticulatum (xc) B3, H

Tl el baldshuanicum (3) B3. H.

= montamm (1) H3, (6) H3, H
wrightifium (k) B3, H. daraut-
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Camoe pe3Kkoe onyllIeHHe C HIPKHEN CTOPOHBI JIMCTA XapaKTepHo N26, 06UTaI0IEMY B OPEXO-
BbIX U €JIOBBIX JIecaX, pyryue BUbI N0 YKa3aHHBIM MPHU3HAKaM BOJIOCKOB 3aHUMAIOT IPOMEXY-
TOYHOE T0JIOKEHHE MEX/y 3STUMH JIByMsl IPyIIIaMyd HE3aBUCUMO OT BBICOThI HaJl YDPOBHEM MOPS.

BbiBOABI. JINCTOBbIE OpraHbl BCeX U3yYeHHbIX BUO0B P. Hedysarum onyuieHbl MPOCTBIMHU
TOYHBIMU BOJIOCKAaMU PA3JIMYHON MOP}OJIOTHH TYCTOTHI, @ TAKXKeE pas3IMYHOro pasmepa.Mop-
doJsiorus v LIMpUHA BOJIOCKOB BH/IOB SIBJISIIOTCS NIPU3HAKAMU CKOpee CUCTEMAaTHYEeCKUMHU, UeM
9KOJIOTUYEeCKUMU.['yCTOTa M AJIMHA BOJIOCKOB JIUCTA 32 HEKOTOPBIMH HUCKJIIOUEeHUsIMH, (0co-
OeHHO ero HMXKHEHW CTOPOHBI) YBEJMUYUBAIOTCS [0 Mepe yBeJUYeHHUs BbICOTHI HaJl yPOBHEM
MOpe U, CJIe/IOBaTebHO, SIBJISIOTCS NPU3HAKAMHU 9KOJIOTUYECKUMH, 3alIUIIAIIIUME OT Jel-
CTBUA paauanuu.Mopdosiorus, rycToTa 1 IJIMHA BOJIOCKOB JIMCTA He BCer/a UeHTUYHBI C Ta-
KOBBIMH YallleYKH.
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JIABOPATOPHS ITAPOUTH/A BYF/I0W YCUMJIMTUHUHT
yCHIIH BA PUBOKJIAHUIIWTA OJIMHT'AH OPTAHUK
YFUTHUHI TABCUPUHHU YPTAHHUII

C.U. Xycanos*, IlI.A. Tam6aeB
AH/IV>KOH JlaBJIaT YHUBEPCUTETH, AHAMKOH Y36€KUCTOH
*E-mail: xusanovsaydulloxon@gmail.com

The main factor is the enrichment of the soil with organic fertilizers, the main method of
maintaining and improving soil fertility, increasing the yield of agricultural crops. As an object of
study, we used an organic fertilizer obtained from the biogas fermentation process in anaerostats
at a temperature of 55°C and then dried, based on chicken manure. We conducted biogasic fer-
mentation of chicken manure in Khol, which used 10% of the inoculation of the Association of ther-
mophilic methanogenic microorganisms. The resulting organic fertilizer is a kind of kuruq, dark in
color, with a sand-porous structure, pH=7.6-7.9, moisture content 10% - 12%. Study of the effect
of organic fertilizer on the growth and development of a wheat plant in laboratory conditions B.A.
It was carried out according to the dospekhov method. The studies were carried out on loose soils
of a light tone, obtained from the Andijan State University experimental area. Laboratory studies
conducted showed that the development of the wheat stem and root system was accelerated when
organic and mineral fertilizers were applied to the soil together in low amounts.

Key words: Chicken manure, organic fertilizer, biogas fermentation, mineral fertilizer,
wheat.

ArpocaHoaT KOMIJIEKCUHU PUBOXKJIAHTUPULIJA, EYUJUILN JIO3UM OyJIraH MyXUM MyaMMO-
Jlap/iaH 6upH 6y TYNPOK YHYM/IOPJUTUHU AXIIKJAII Ba KULIJIOK, Xy>KaJUK IKUHJIapPUHUHT X0-
CUJIJOPJIMTUHU OoIMpULIUP. YopBayMJIMK Ba NappaHauyuauK ¢epMaJapuHUHT YUKUH/IUIa-
PY YCUMJIMKJIAP YYyH OPraHUK 03YKAaBUU 3JIeMEHTJIAPHUHT MyXUM MaHO6acuaup. llly cababiu
yJapAaH ¢oijlalaHUIlI KULJIOK XyKaJUTu/ia TYNPOK YHYMAOPJUMTUHUA OLIMPHUII YYYH KaTTa
aMa/JiMi axamMusATra ara. Pecny6inkaMuy3/ia KyNruHa nappasziaquink ¢gepmep xyxajJauKaapu-
Jla, TOBYK TYVHTMHHU KaWTa UIJIOBYM caMapasi TEXHOJIOTUsIap UYKJAUrd cabab, yTUar3anus
KWJIMLI MypaKKab Macasara aiiaHraH. lllyHUHT y4yH TOBYK I'YHIMHHU yTUJIW3aLUs KAWL Ba
11y 6usaH 6upra sHeprus (6uoras) Ba OpraHvK YFUT OJIMLI yYYH caMapaid OMOTEXHOJIOTUSIHU
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uuiab YuKyi 3apyp. Tynpok yHyMIOPJIMTHMHY yl1ab TypULI Ba YHU SXIIHWJIALL, KULIIOK, XV~
YKaQJIUTU SKMHJIAPUHUHT XOCHUJI0PJUTUHU OLIMPULTHUHT aCOCUM YCYJIU — TYPOKHU OpraHUK
YFUTJIap OUJIaH GOMUTUII acOCUXA OMUJ XxucobsaHaau (MenbHuk , 2007). TagKUKOT 06'beK-
Th cudartuaa 6us, 55°C xapopaTaa aHaspocTaTapa 6uorasnu GpepMeHTaL s KapaéHujaH
OJIMHTaH Ba KeMUHYa/NUK KypuTuiaraH, ToByk ryuru (TT) acocuzia osiMHras opraHuk VFUT/JaH
donpananauk. TI' 6uorasiu pepMeHTaLUACHMHY TepMOPUI MeTaHOTeH MUKPOOPTraHU3MJap-
HUHT accounanusacuHUHr (TMMA) 10% wuHokyadaTHAaH ¢oijasaHraH XoJiJla YTKa3AuK .
OJIMHTaH OPraHUK JFUT y3Ura X0C KypyK 6y/nM0, KoOpaMTHp paHI/a, KYMOK-FOBAK, CTPYKTypa-
sy, pH=7,6-7,9 Hamauru 10%-12%. JlabopaTopus apouTHAa OYF10N YCUMIUTMHY JCUIIH Ba
PUBOXKJIQHUIIMTA OPTaHUK YFUTHUHT TabCUPUHU ypranul b.A. /lociexoB ycysiu 6yrnya o116
6opunau (Jocnexos, 2013). TagkuKoTIap AHAWKOH JaBJaT YHUBEPCUTETU TaXXpUba Mal10-
HU/IaH OJIMHTaH 04 TYCJIM 6Y3 TYNpoOKJapAa YTKa3uI/H.

TyBakJjiapra coyqiMHraH 1 Kr TynpoKra CoJIMHa/JuraH OpraHuK YFUTHUHT MUKJ0PH, Xalh1a-
Ma Katsiamuza 30000 ToHHa 04 Tycu 6Y3 TYyNpOFu 6y/raH, 1 rektap Mal0Hra HuUcb6baTaH MOC
KeJIyBUM MUK/ 0p/ia XUcobaHAu. 1 ra MOC KeJlyBYM TYIPOKHUHT OFUPJIUTY 3UUJIMKHY Xauaasi-
Ma KaTJIAMHUHT 4yKypJsurd Ba 1 rekrap (10000 M%) maiioHra KynaiTMacuiaH KeJub YuKa-
puaY, 6yH/A, 04 TYC/IH 6Y3 TYNPOKHUHT 3UWIury 1,2 T/ M3, XaiijaiMa KaTJIaMHUHT 4yKYPJId-
ru — 0,25 M. TynpoKHUHT arpOKMMEBUN TapKUOU 1-kaJiBasi/la KEJTUPUJITAH.

Kaapan: TagKUKOT YTKa3WIraH TYNPOK HAMyHACUHUHT arpoKUMEBUHN TapKU6H

Ne Ymymuii, % XapakaTyaH ¢dopMacu, Mr/Kr
] T'ymyc N P K N-NH, N-NO, P.O. K.0
Tympok | 93 | 0,027 | 0,13 | 0,92 | 581 3,2 16 | 144
HaMyHacH

Opra’Hvk Ba MHUHepaJ YFUTJAPHU OYFAOWHHUHT VCUIIWIa TabCUPUHU YpraHuil Oyinda
0116 60puJIraH 1abopaTopus TaxKpubasapw, 2 )azBajjia KeJTUPUITaH 6yau6 yaap 16 Ta Ba-
puaHT/a YTKasuarad. Ky Tapku6u - HaMaury Ba Kypyk mogaa Mmukgopu 'OCT 26714-85 (Me-
Toz onpenesieHus 30Jbl. [OCT 26714-85 1992), opranuk Tapku6u - TOCT 27980-88 (MeTozbl
onpejesieHust opranudeckoro BemectBa. FOCT 27980-88 1995) 6yiinvya aHUKJ/IaHTaH. Y MyMUM
dochop Ba ymymuit kanui mukaopaapu - 'OCT 26718-85 (MeToz onpefiesieHus 0611ero Ka-
aus. [OCT 26718-85 1992), 6yiinya aHUKJ/aHTaH. [YMUH KUcI0Tasap MUKJOPU OPTaHUK YFUT-
ra MIKOP 3pMTMacu 6u/1aH ULLJI0B 6epub CYHIpa spMTMara MUHepaJsl KUC/I0Ta KYIHILI OpKaIu
aHUKJaHAu. PyNIbBOKUCIOTANAD, KUCJAOTAIU 3pUTMalap/iaH 'YMUH KUCAOTaNap 4YKAUPUO
OJIMHTaHJAH CYHT, TYJIMK KYPUT'YHTra KAaWHATHUO OyFJIaTUII OpKaJIU aHUKJIaHTraH. OpraHuk YFUuT
TapKUOWAaru KaJbliMi Ba MarHuid MUKJ0PU KOMILJIEKCOH METPUK yCyJi/la aHUKJ/IaHAU OyHAa
bJIyopeKCcoH Ba KOpPaMTHUP-KYK KUCJI0Tald XPOM UHAMKATOpJAp MaBXKyJ OYJraH LapouT/a
TPUJIOH-b 3pUTMacu 6u/1aH TUTPJALI OPKa/IM aMasira omMpuiaagu. HamyHanap Tapku6uaru
temup (I11) Ba antomunuii (I111) okcuAIapuHUHT MUKAO0P TaXJIUJJIAPU XaM KOMIIJIEKCOH METPUK
yCyJ4a, TbHU CyAb(OoCaNTuL U1 Ba KCUIEH-TYK CapUK UHJUKATOpJIap MaBXy/, Oy/IraH 1apouT-
Jla TpuaoH-b apuTMacu 6usiaH tutpJam opkaad 'OCT 9517-76 (Yrsau Gypble U KaMeHHbIE.
MeTozbl onpe/iesieHUs BbIxo1a 'yMUHOBBIX KMCJIOT. [OCT 9517-76 1986) 6yiinya aHUKJIaH/IH.

2-xaaBait: byF10M YCUMJIMIUra yFUTHUHT TYPJIYM MUKAO0P/A KyJIJIAHUJIUII BApUaHTJIapU

Ne Takpu6a BapuaHTIaAP Ne Takpu6a BapuaHT/IapHu
1 Hal\vayHa N:-’l - Hazopar 9 Hamyna Ne9 —KI™ - 20 /ra

(VFUT KymMacaaH)
2 Hamyna Ne2 - NPK" - 30% 10 Hamyna Ne10 - NPK - 30% + OV - 0,2 T/ra
3 Hamyna Ne3 - NPK - 50% 11 Hamyna Ne11 - NPK - 30% + O¥ - 0,5 T/ra
4 Hamyna N24 - NPK - 100% 12 Hamyna Ne12 - NPK - 30% + OY - 1 T/ra
5 Hamyna N5 - 0¥ - 0,2 T/ra 13 Hamyna Ne13 - NPK - 30% + OY - 2 T/ra
6 Hamyna N6 - oy -0,5 T/ra 14 Hamyna Ne14 - NPK - 50% + 0oy -0,2 T/ra
7 Hamyna Ne7 - OV - 1 1/ra 15 Hamyna Ne15 - NPK - 50% + OY - 0,5 T/ra
8 Hamyna Ne§ - OV - 2 T/ra 16 Hamyna Ne16 - NPK - 50% + OV - 1 T/ra
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HU30x: *NPK - a3oT+pochop+kanuii, **0Y - opranuk yrut, ***KKI' - KypyTHITaH KOpa-
MOJI TVHTH.

MabayMKH, KyJIIaHUIQ[WIraH YFUTJAPHUHT caMapajopJiuru MyansiH OMUJIJIap KOMILJIEK-
CU OWJIaH aHUKJIaHA/Y, Ba YJAPHUHT UYKUJA VFUTHUHT TapKUOW GMOJIOTMK Tasabjapra Moc
KeJIMIIY, YFUTAArd 03yKaBUW MOJJAJapHUHT YCUMJIMKJIAp TOMOHHU/AH y3/allTUpa OJIUIIU
Jlapakacu MyxUM VpUH TyTaJu. XO3UPrd BaKTAa YCHUMJIMKJIAPHUHI MUHepaJ O3UKJIAaHULIU
»KapaéHU AXUIM YpraHW/IraH OMULIapAaH 6upuaup. X03Mpru BakT/a YCUMJIMKJIApPHU MapBa-
puLLIalJa ¥3 UYUra XaM MHUHepaJl, XaM OpraHMWK O3UKJIAHTHUPUILHU My»KaccaMJallTHpraH
KOMILIEKC éHJiouyB 3apypaup. bus, TT' acocupa 6uorasznu depMeHTalMs YCyJau €pJamMuza
OJIMHT'aH OPraHUK YFUTHUHT MUHEpaJsl Ba OPTaHUK TAPKUOWHU aHUKJ1aJUK. OJIMHTaH OPTaHUK
YFUTHUHT MUHepaJ Tapkuou 5.1.3- kajBanga KeaTupuiarad. OJIMHraH MabJyMoTAapra Kypa
KYPUTUJITAH OPraHUK YFUTHUHT TapKUOU/a, MUKJAOP )KUXaTH/laH, 6011Ka MUHepaJ Mo Jaiap
opacu/ia KaJblui JOMUHAHT/IMUK KUAAU. OJIMHTaH OpraHuK JFUTHUHT KYpyK Mo//jla TApKUOU-
Jla KaJIbITMUHUHT MUKA0PHU 8,09% HU KyJHUHT Tapkubuaa aca 28,04% Hu TallKuI KUIau. Ana-
O6uéTyapJaru MabayMmoTaapra kypa, TT' Tapkubuaaru kaabuui Mukgopu 3,25 r/kr gas 5,18
r/Kr rada y3rapu6 Typazau (BezeHos u BesenoBa, 2006). YTkasuarad TaAKMKOTIapra Kypa,
KYPUTUJITAaH OPTaHUK YFUT Tapkubugaru ¢pochop MUKAOPHU KaJbLUA MUKAOPUJAH KaMpPOK
6116 yHUHT MUKA0PU 3,37% HU KYJUHUHT Tapkubuaa aca 11,34% HU TalIKuI KUaau. Mab-
ayMmky, TT Tapkubugaru ¢pocdop mukaopu 3,05 r/kr faH 6,3 r/kr raya y3rapub typagu (Bege-
HOB U Jipyrue, 2006). OpraHuk YFuT TapKUOUJAru yMyMu a30T MUKAOPU 5,95% HU TalIKUI
KWW MabJlyMKH, YHyM/I0p TYNPOKJIap YYyH I0OKOPH 6M0J0TUK (A0JIJIUK Y3UTa X0C XyCYCUST
xycob6siaHaau. TynpoK yHyMAOPJMTUHUHT NaCaUMILIY, KyIMHYa, OPTaHUK YFUTJIAPHUHT €TULI-
MOBYMJIMTH OUJIaH OOF/IUK 6y/16, Oy KAMUMJIKUK, YOPBAYMJIUK YUKUHIAUJIAPUHU MUKPOOHO-
JIOTMK KaWTa MILLIAll acoCUJa OJIMHAaAWraH, 6MOYFUTIap/AaH KeHr ¢oigasaHull XMcooujaH
TYJAAUPUIUIIN MYMKUH. AHbaHaBUH OpTaHUK YFUTAApAaH (FYHT, KOMIOCT) GapKJIu Y1apok,
y3u/a MUHepaJl Ba OPraHuK YFUT XO0CCaJITapUHU My>KaccaMJallTUPraH OUOYFUTJIAp, TApKHUOU-
Jla KaTTa MUK/J0p/ia 03YKaBUU 3JieMeHTJ/iap, KyJ//lall MebEépJapUHUHT KaMJIMTH, 6eroHa yTaap
YPYFU Ba NaTOT€H MUKPOOPraHU3MJIap UYKJWUTY, OMOHA30paT XOCCaJIapUHUHT MaBXy/AJIUTH
6usaH ¢dapk Kuaaau (CumankoBa u pyrue, 1991).

3-xkaaBaJ: ToBYK I'VHI'M acOCH/la OJIMHTaH OPTaHUK YFUTHUHT MUHEpaJ TapKUOH

KomnonenTiap OpraHuK yFUT
Kypyx monza, % Ky, %
Si0, 8,44 28,38
TiO, 0,068 0,23
AlLO, 1,28 4,30
Fe O, 2,88 2,30
MgO 0,05 9,67
MnO 8,09 0,17
Ca0 8,09 28,04
Na,O 0,45 1,53
K0 2,72 9,14
P O, 3,37 11,34
SO, 0,54 1,83

VTkasuarad sa6opaTopus Taxpubanapuga OyFJOHHUHT YCUIIMIa TypJad MUKJOpJapia
OpraHUK Ba MUHepaJ YFUTJAPHUHT TAbCUPHUHU TAKKOC/Ia0 YpraHUIlLJaH OJIMHI'aH Ma'bJyMOT-
Jlapra Kypa, MasKyp YFUT KaM MebépJiap/ja OyFA0H NOSICHHUHT JCUILY Ba UJIIU3 TUSUMHUHUHT
PUBOXJIAHUIIIKTA JABOMJIM CTUMYJIJIOBYM Ta'bCUP KypcaTaau (auar).
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JAuarpamma: Byf/10¥ NOSICHHUHT YCUIIU Ba UIJWU3 TUSUMUHUHT PUBOXK/JIAHULIUTA TYyPJIU
MUKJIOPJIaryd OpraHuK YFUTHUHT TabCUPH.

AHuK/aHuIMYa, Tynpokra 0,2 T/ra MUKJOpH/Aa OPraHuK YFUT OUJIaH TypJid MUKAOpJap-
Jia MuHepas yrutaap (NPK) conmHranza nosHUHr 6asaH//IMTM, MOC paBMIL/ia, HAa30paT Ba-
puaHTHAA XaM (HamyHa Nel), Taxxpu6a BapuaHTaapuga xaMm (Ne2, Ne3 Ba N24 HamyHaJsapu-
na) 25%; 16%; 4%; Ba 11% owmranauru Ky3aTuaau. Kai Tyl T03MMKH, COJIMHTaH OpraHUuK
YFUTHUHT Mebépu 0,5 T/ra aaH 2,0 T/ra raya ownpuaniiu (N26, Ne7 Ba Ne8 namyHasap), 0,2
T/ra MebE€pUujJaru OpraHuk YFUT COJIMHIaH HaMyHa GMJIaH COJMIUTHUPU/ITraH/a, OyF 0N YcUM-
JIMTUHUHT 10s 6aJlaH/JINTY MacalraHraH/JUryd aHukjadrad. lllyHra KapamacgaH, 6y Hamy-
Haslap/a nosiiapHUHr 6ananaauru (Ne6, Ne7 Ba Ne8 namyHasap), Ha3opaT BapuaHTH OUJIaH
cosumiTUpuaradja (Hamysna Nel), 21%, 7% Ba 12% ra Kyn skaHJUTY Kaig aTuaau. Tynpok-
ra K['nunr 20 T/ra mebépuja (HamyHa N29) cosiMHraH/ia, OpraHuK Ba MUHepaJl YFUTAapJaH
doiasaHuATaH BapUaHTJIap OUJIaH COMUIITUPUITAHA, OYFIOU MOSICUHUHT YCUILl CTUMYJIS-
LUACHU Ky3aTUAUO yJapHUHT y3yHJAUTH 30,47 cM TallKUI KUIAA. AHUMKJIaHUIIMYE, TYIPOKra
KI'au 20 T/ra xucobuga conmHranza, 0,5 T/ra Mebépu/ia OpraHukK YFUT KAPUTHUJITAaH BapUaHT
6uJIaH COTMUITUPUIITAaHAA, OYFA0M WIJU3/IapPUHUHT Y3YHJIWUTU nacT 6yaau. TaxxpubanapjaH
AHUKJIAHUIIMYA, TYIPOKra MUHepaJ Ba OPraHuK YFUT COJIMHraH HamyHastap (Ne2, 3, 4, 5, 7 Ba
8) 6usaH Tynpokra 0,5 T/ra Meb€puja OpraHUK YFUT COJTMHTaH (HaMyHa N26),TaKKoc/1araHu-
MH3/a 6y BapuaHT/Aa OyFAOMHUHT WAU3 TU3UMHU MaKCUMaJl PUBOXJIAHTAHJIUTH Ky3aTHJIJH.
Tabkuaaau 1o3uM, Tynpokra KI' 20 T/ra conuHras BapuaHTAa 6yF 01 UIAU3JIapUHUHT Y3y H-
jguru tynpokra 0,2 T/ra Ba 2 T/ra Me'bépu/ia OpraHUK YFUT COJIMHTAH BapauHTJIap 6uiaH 6Up
XWJI 611U Ba UWIAU3JAPHUHT y3yHJAUTH 20,8 M HU TallKWJ KUJJH.

VTKasu/ran 1a6opaTopus TaJKUKOTIapH LIYHU KYPCaTAUKH, TYIPOKIa OpraHUK Ba MMHe-
paJi yFUT/Iap 6Uprajvk/ia KaM MUKJOpJiap/a COJIMHIaHU/a OyFI01 MOsICH Ba UIJWU3 TU3UMHU-
HUHT PUBOXIAHHUIIY Te3JallraHJIUTH Ky3aTUA1M. OpraHukK Ba MUHepas yruTaap NPK30%+0Y
- 0,2 T/ra Mebépuja bupranukaa conuHranu/ia (HamyHa Ne10), 6omka BapyuaHTJ1ap 6UIaH Co-
JIMIUTHUPUITAH/A, OYFA0U MIIU3/IapU AXIIMPOK PUBOKJIAHTAHJIMTY Ky3aTHUJIIU Ba U U3HUHT
y3yHJUru 31 cM HU TamkKua kuaau. llysaai kuanb opraiuk VFuT Mebépu 0,5 T/ra aau 2 1/
ra rada omMpuaniny 6uaad (HamyHa Ne6, 7, 8), 0,2 T/ra Mebépujja OpraHuK YFUT COJIMHTAH
BapUaHT OWJIaH CONUIITUPUATaHAA (HaMyHa N25), YCUMJIMK NOSICUHUHT Y3YHJIUTY NTacalraH-
JIUTU Ky3aTUaAu. ByFIOWHUHT JCUII Ba pUBOXKJ/IAHUIIMATY MaKCMMaJl KYpcaTKUY TYNPOKra
opraHuk Ba MuHepas YFuT NPK30%+0Y - 0,2 T/ra Mebépuza GUpraavk/ia COJUHIAH BapH-
a"Taa (HamyHa Ne 11) Ky3aTHJIIH.

142



Apa6uétaap

1. MesibHUK JI.D. OpraHoMuHepasibHbIe ya06peHus // Teopusi ¥ MpaKTHKA UX MOJYYEeHHUS
v npuMeHeHus. CI16.: U3x-Bo [lonmtexH. yu-Ta, 2007,cTp. 305.

2. locniexoB B.A. MeTo/1Ka 1M0JieBOro ONbITa (C OCHOBAaMU CTaTUCTUYECKOW 06paboTKU
pe3yJibTaToOB UccaenoBaHui). MockBa, 2013, cTp. 349.

3. MeToz onpeaenenus 30bl. [OCT 26714-85 1992, cTp.1-5.

4. MeToapbl onpeseneHus opranmyeckoro BemectBa. [OCT 27980-88 1995,ctp.1-5.

5. MeToza onpepenenus obuiero kaausa. FOCT 26718-85 1992,ctp.1-5.

6.Yrau 6ypble U KaMeHHble. MeTo/ bl onpe/ie/leHUs1 BbIXxo/a I'YMUHOBBIX KucaoT. [OCT
9517-76 1986, cTp.1-5

7.BenenoB A.l'., BenenoBa T.A., buorazoBas TexHoJsiorusi B Kvipreisckoit Pecny6sivke. Tu-
norpadusa 0P «daroua», 2006, ctp. 22.

8. CumankoBa M.B., HoxxeBHukoBa A.H. I'mgposinyeckre 6uorasoBble YCTaHOBKH. [Ipu-
KJIa[iHast OGUOXUMHUS U MUKpo6uosiorus, 1991, Beim. 2, T. 27, cTp. 228-234.

143




V. CONSERVATION OF BACTERIA, FUNGI AND THEIR
SYMBIOTIC PARTNERS IN EURASIA

ELIMINATION LEVEL OF ANTIMICROBIAL PEPTIDES AND
CYTOKINES IN THE DIFFERENTIAL DIAGNOSIS OF COLORECTAL
CANCER AND ADENOMATOUS POLYPOSIS

N. Bayramova*, G. Azizova
Azerbaijan medical university, Baku, Azerbaijan
*E-mail: narmin.birmly@gmail.com

Materials of 79 patients who were examined and treated with the diagnosis of colorectal can-
cer and adenomatous polyps at the Oncology Clinic of Azerbaijan Medical University were includ-
ed in the present study; the control group consisted of 14 healthy adults.

The age of the patients varied between 36-65, 58 of them were men, and 21 were women. 10
of the healthy persons were female, and four were male. The concentration of calprotectin and
cathelicidin in blood serum was carried out by immunoenzymatic method. The principle of the
method is based on the use of specific antibodies against the peptide sequence of the studied an-
timicrobial peptides. In the research work, it is determined that the concentration of cathelicidin
in the blood serum of group I patients is higher than the control limits in all patients. Hence, its
concentration increases statistically reliably by 2.2 times compared to the control. The reliability
coefficient of the difference is calculated as p<0.001. Its average statistical value is 2.10 + 0.09 pg/
ml. The group’s minimum value is 1.3 pg/ml, and the maximum value is 2.8 pg/ml.

Key words: calprotectin, cathellicidin, colorectal cancer, AMP, cytokines

Recently, immune mechanisms in the pathogenesis of colorectal cancer have been the focus
of special attention and are widely studied. Cytokines and antimicrobial peptides (AMP) play
an important regulatory role in immune mechanisms. According to the results of many studies,
cytokines play an important role in the monitoring and prognosis of malignant oncological dis-
eases (Akdis, 2011; Andreas et al,, 2007, 2010; Santhakumar, 2011).

It was determined that in the development of CRC, oncogenes belonging to the family of
Ras genes are activated through two main mechanisms: point mutation and amplification of
H-Ras oncogenes. H-Ras is localized in different chromosomes, responsible for synthesizing the
p21 protein. This protein ensures the transmission of intracellular signals of growth factors. In
normal cells, this protein is inactivated after transmitting signals affecting cell proliferation and
differentiation. In malignant cells, however, the p21 protein is not inactivated, and as a result,
tumor cells become irregular and proliferate. Unlike oncogenes, anti-oncogenes (Rb and p53)
have recessive inheritance, and their inactivation can lead to tumorigenesis. Among anti-onco-
genes, the gene suppressor p53 is the most important, as it ensures programmed cell death by
arresting cell division in the GO phase, thereby reducing the risk of carcinogenesis. p53 gene
mutation occurs in 9% of follicular cancer patients and 80-85% of undifferentiated histological
types (Atsumi et al,, 2014; Baki et al, 2012; Balkwill, 2009). As a result of numerous studies
has found that the weakening of the humoral immune system in patients with CRC results in an
acute imbalance of many cytokines, including AMP (Barbet et al, 2005; Bradley, 2008).

Determining Calprotectin, fecal Calprotectin, and cathelicidin play great practical impor-
tance in the differential diagnosis of benign and malignant derivatives of the bowel. The study
of IL-6 and TNF-a inflammatory cytokines and AMP is of great scientific and practical impor-
tance in investigating pathogenetic immune mechanisms of CRC and adenomatous polyposis
and conducting morphological and clinical-biochemical studies. Complex analysis of biochemi-
cal and immunological indicators, cytokines, and AMP during colorectal neoplasia has diagnos-
tic information in determining the histological type and stage of the disease.

Blood from healthy individuals and patients with CRC and AP included in the contingent
of the study was taken from the elbow vein on an empty stomach in the morning, in cold con-

144




ditions, for 10 minutes. 2500 cycles/min. After centrifugation, it was stored at -40 degrees for
two weeks.

In order to evaluate the role of immune system disorders in the pathogenesis of Colorectal
cancer and adenomatous polyposis (AP), the concentration of Th-1 type cytokines (IL-6 and
TNF-a) in the blood of the study contingent was examined by immunoenzymatic method. The
concentration of TNF-a and IL-6 cytokines in blood serum was carried out using the “sandwich”
method using the reagent kit of the company “Vector-Best” (Russian Federation). The princi-
ple of the method is based on a one-phase enzyme-linked immunosorbent reaction, and the
polyclonal antibodies used are specific for the amino acid sequence of IL-6 and TNF-a peptides,
allowing us to determine the investigated peptide chains. During incubation, MAb1 - IL-6 MAb2
(polyclonal biotinylated rabbit antibodies against human interleukins) - HRP complexes are
formed by the principle of antigen-antibody. After the incubation period, the wells are washed
with a special solution, and the chromogenic solution TMB is added to them. The amount of IL-6
is directly proportional to the intensity of the color of the solution in the cell, and the result is
determined using a curve built based on the standards.

The concentration of TNF-a was determined in microplate wells coated with specific hu-
man monoclonal antibodies. As a result of the reaction, a sandwich complex is formed between
monoclonal antibodies sensitive to TNF-a (MAb1) and monoclonal antibodies labeled with per-
oxidase (MAbZ2). Residual antibodies not combined with the labeled enzyme are removed with
a washing solution. The intensity of the color formed by the formed complex with a specific
chromogenic substance is directly proportional to the concentration of TNF-a. The concentra-
tion of TNF-a is calculated based on the standard deviation curve.

The concentration of Calprotectin and cathelicidin in blood serum was carried out by im-
munoenzymatic method using the reagent kit of the company “Eastbiopharm” (Spain). The
principle of the method is based on the use of specific antibodies against the peptide sequence
of the investigated antimicrobial peptides and their determination by recognizing various epi-
topes in the polypeptide chain. The principle of the calprotectin determination method is based
on the reaction of monoclonal antibodies against human Calprotectin and biotinylated calpro-
tectin antibodies with Stretovin-HRP. During the work, 50 pl of standard solution or serum is
added to the wells, and 50 pl of Streptovidin-HPR solution is poured over it and incubated at
room temperature for 60 minutes. After washing with a special solution, 50 pl of the chromo-
genic solution is added. After 10 minutes of incubation at 37 degrees, the reaction is stopped
with 50 pl of sulfuric acid. To determine the concentration of Calprotectin, a calibration curve
based on the intensity of the color of standard solutions is used.

Immunoenzymatic tests were performed on an immunoenzymatic analyzer Stat Fax 303
Plus (USA) (A= 450 nm, differential filter 650 nm). The concentrations of IL-6 and TNF-a in
the blood serum of all groups of patients included in the study, including patients with Adeno-
matous polyposis, were studied. It was determined that the concentrations of IL-6 and TNF-a
in the blood serum of patients with AP did not change statistically reliably compared to control
levels. Thus, in this group, the concentration of TNF-a increased by 25.4% compared to the con-
trol and was 1.09+0.14 pg/ml on average. Its minimum level is 0.11 pg/ml, and its maximum is
2.06 pg/ml. The concentration of TNF-a in 4 patients (16.0%) is higher than the control, and in
21 patients (84.0%), it is lower than the control (x=2.50). Accordingly, the average concentra-
tion of TNF-a in the control group is 0.87+0.20 pg/ml, and within the group, it varies within the
limits of 0.28-3.07 pg/ml (Tab. 1)

Table (1): Concentrations of some cytokines and CEA in patients with Adenomatous pol-
yposis

Parameters Groups
AP (n=25) Control
IL-6, pg/ml 2,82+0,27 2,40+0,36
(0,9-5,0) (0,1-5,2)
TNF-a, pg/ml 1,09+0,14 0,87+0,20
(0,11-2,06) (0,28-3,07)
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CEA, ng/ml 1,41%0,19 1,320,24
(0,2-3,8) (0,2-3,6)
#F T p<0,001; ** - p<0,01; * - p<0,05

In patients with Adenomatous polyposis, IL-6, TNF-a, and CEA oncomarker concentrations,
compared to the corresponding indicators of the control group, did not show a statistically sig-
nificant difference. In the research work, it is known that a certain increase in the concentration
of AMP in the blood serum of patients with Adenomatous polyposis is observed. The density of
Calprotectin is higher than the control in 14 patients (56.0%) and lower than the control in 11
patients (44.0%) (x=12.23, p<0.001). In this group, the concentration of Calprotectin increased
by 30.9% compared to the indicators of the control group and is 119.6£5.5 ng/ml on average.
This difference is statistically reliable, the coefficient of honesty is calculated as p<0.004. Its
minimum level is 79.9 ng/ml, and its maximum is 161 ng/ml. Accordingly, the concentration of
CP in the control group varies from 67.8 to 110.6 ng/ml and is 91.4+4.0 ng/ml.

Our research also determined the concentration of IL-6 in the blood serum of patients in-
cluded in group I (stage I-1I) of patients with Primary colorectal lymphomas. It was higher in 5
patients (17.9%) than in controls and 23 patients (82.1 %); it is lower than the control limits
(x=2.84). The concentration of IL-6 in this group increased by 41.5%), i.e., 1.4 times compared to
the corresponding indicators of the control group, and is 3.40+0.34 pg/ml on average.

In 6 (42.9%) Group II (carcinoid tumors) patients, IL-6 concentration is higher than the
control, and in 8 (57.1%), it is lower than the control limits (x=7.64, p<0.01). In this group, the
concentration of IL-6 varied between the limits of 0.9-6.8 pg/ml, and the average mathematical
indicator was 4.01+0.54 pg/ml (Tab. 2).

Tabel (2): The concentration of some cytokines and CEA in the blood serum of patients with
Colorectal cancer

Parameters Groups
CRC Control
[-1] grade(n=28) [1I-1V grade (n=14)
IL-6, pq/ml 3,40+0,34 4,01+0,54* 2,40+0,36
(0,3-6,1) (0,9-6,8) (0,1-5,2)
TNF-a, pq/ml 1,31+0,11* 1,65+0,23** 0,87+0,20
(0,37-2,13) (0,73-3,0) (0,28-3,07)
CEA, nq/ml 2,20£0,23*~ 2,61+£0,30** A1 1,32+0,24
(0,4-4,2) (0,8-4,3) (0,2-3,6)

k- p<0,001; ** - p<0,01; * - p<0,05 - compared to control, *** - p<0,001; ** - p<0,01; * -
p<0,05 - compared to patients with Adenomatous polyposis

According to the results of the research, the density of CP in group I is higher than the con-
trol in 23 patients (82.1%) and lower than the control in 5 patients (17.9%) (x=25.42, p<0.001).
In this group, the concentration of CP increased by 64.6%, i.e., 1.7 times, compared to the rele-
vant indicators of the control group, and is 150.4+6.6 ng/ml. In this group, the recorded mini-
mum concentration of KP is 92.6 ng/ml, and its maximum concentration is 206 ng/ml. Accord-
ing to the results of the comparative analysis, the density of CP increases by 25.8%, i.e., 1.3
times, compared to that in patients with AP. The coefficient of the integrity of this difference is
calculated as p1<0.002.

The concentration of Calprotectin in the blood serum of patients in group II was higher
than control limits in 13 patients (92.0%) and lower than control in 1 patient (8.0%) (x=24.27,
p<0.001). Based on the obtained results, the concentration of Calprotectin increases statistical-
ly reliably by 3.5 times compared to the control group, and the coefficient of the integrity of this
difference is p<0.001. The average mathematical density of this indicator is 3.42+0.48 pg/ml],
the minimum density is 0.7 pg/ml, and the maximum thickness is 6.1 pg/ml.

The concentration of KP in the blood serum of IV group (IV stage CRC) patients varies be-
tween 119-215 ng/ml and the average mathematical concentration is 169.7+22.3 ng/ml. Ac-
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cording to statistical calculations, CP thickness increased by 85.7%, i.e., 1.9 times statistically
reliable (p<0.001) compared to the control group.

The concentration of cathelicidin in the blood serum of patients in the IV group increased
by 70.5%, 1.7 times statistically reliable compared to the control group, and is 108.8+19.6 ng/
ml on average. This difference is statistically reliable; the coefficient of honesty is calculated
as p<0.044. The concentration of cathelicidin in this group ranges from 57 to 142 ng/ml. A
statistically significant increase in the concentration of CEA oncomarker in patients with pap-
illary CRC compared to control by 76.8%), i.e. 1.8 times (p<0.007), and by 65.4%, i.e. 1.7 times
(p<0.003) compared to patients with AP is an indicator. The concentration of CEA in this group
is 2.34+0.18 ng/ml, the minimum hand is 0.4 ng/ml, and the leading indicator is 4.3 ng/ml.
In the follicular form, the concentration of CEA increases by 77.2%, i.e., 1.8 times (p<0.017)
compared to the control, and by 65.8%, i.e., 1.7 times (p<0.020) compared to AP. In the re-
search study, a more significant increase in the concentration of CP, lactoferrin, and defensin
is observed among AMP. Thus, the attention of Calprotectin was on average 154.3+5.9 ng/ml],
68.8%), i.e., 1.7 times (p<0.001) compared to the control patients, and 29, 0%, that is, it increas-
es with a statistically significant increase of 1.3 times (p<0.001).

Based on the ROC curve of TNF-q, it is determined that its area is 0.616, and its standard er-
ror is 0.069 (p<0.100). In the 95% confidence interval, the reference indicators of this indicator
vary from 0.480 to 0.751. The specificity is calculated based on the ROC curve of IL-6 is 0.624.
Its standard error was 0.063 (p<0.077), with an honesty interval ranging from 0.501 to 0.747.
CEA has an upper limit of 0.616, a lower limit of 0.845, and a specificity range of 0.731 with a
standard error of 0.058 (p<0.00) at the 95% confidence interval of CEA (picture 1.0)
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Figure (1): ROC analysis of Calprotectin
Calprotectin is determined based on the ROC curve; its area is 0.776, and the standard error
is 0.053 (p<0.001). In the 95% confidence interval, the reference indicators of this indicator
vary from 0.672 to 0.879. Cathelicidin’s area on the ROC curve is 0.855; its standard error is
0.042 (p<0.001). Cathelicidin reference values range from 0.773 to 0.937 in the 95% confi-
dence interval. The area of the mean is 0.794 and the standard error is 0.050 (p<0.001), with a
lower and upper limit of 0.697-892 at the 95% confidence interval (Fig. 2).
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Figure (2): ROC analysis of Cathellicidin
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Thus, according to the results of ROC statistical analysis, AMP, Calprotectin, and catheli-
cidin can be considered tests with high informativeness and specificity. The obtained results
prove the role of AMP in the pathogenesis and immune mechanisms of CRC. Determination of
these indicators is of great practical importance in determining the malignancy, stage, and de-
gree of severity of the disease.
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PRENATAL HIPOKSIYA MODELINDO TIMULININ SICOVULLARIN BAS
BEYNINDO QAYT MUBADILOSINO TOSIRI

N. 9liyeva
Akademik Abdulla Qarayev adina Fiziologiya Institutu, Baki, Azarbaycan
E-mail: nazaket-alieva@mail.ru

Intrauterine hypoxia/prenatal hypoxia is one of the most common complications of obstetrics
and could lead to alterations in brain structure and function; therefore, it is strongly associated
with neurological disorders such as cognitive impairment and anxiety. Early neuronal synaptic
responses to y-aminobutyric acid (GABA) are excitatory, GABA becomes the main inhibitory neu-
rotransmitter only in the early postnatal period. Generally, GABA is synthesized from glutamate in
a reaction catalyzed by glutamate acid decarboxylase (GAD).

In the study was studied the effect of thymulin GAD enzyme activity in brain structures of rats
in the prenatal hypoxia model. The obtained results show that thymulin partially restores the
changes in the activity of GAD enzyme in brain structures in the model of prenatal hypoxia.

Key words: gamma-aminobutyric acid, glutamate acid decarboxylase, hypoxia, thymulin.

1980-ci illarin sonlarinda David Barker yetkin xastaliklorin fetal mansayi (FXFM) forzi-
yyasinda yetkin insanlarda xroniki xastaliklorin déliin inkisafinda miuxtalif manfi stimullarin
tasirindan yarandigini irali sirmiisdiir.

Hamilalik zamani mahdud oksigen tachizati (hipoksiya) doliin inkisafi liglin an bdytlik
tohliikalardan biri olaraq qalir (Piesova, 2020). Prenatal hipoksiyaya sebab olan amillara ananin
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agir uzunmiiddatli xastaliklari (iirak, agciyar va boyrak xastsliklari), anemiya ilo hamilslik,
hemoglobinopatiya, cift catismazligi, ananin maruz qaldig1 infeksiya, gébak baginin sixilmasi,
alkoqol istehlaki, gliikokortikoidlarin gabulu va s. aid edilir.

Fetal hiiceyralar vo orqanlar hipoksiyaya qarsi bazi kompensasiya reaksiyalarina malik-
dirlar. Buna baxmayaraq onlar inkisaf etmakda olan beyini agir vo ya xroniki hipoksiyadan tam
goruya bilmirlar. Prenatal hipoksiya beyin inkisafinda, davranisda, yaddasda ve emosiyada
disfunksional dayisikliklora sabab ola bilar (Piesova, M., Mach, M. 2020). Prenatal hipoksiya
hippokampda neyronlarin sayini va sinaptik sixlig1 azaldir. Bu da neyrotransmitterlarin sarbast
buraxilmasini dayisdirir (Chen et al,, 2020; Camm, et al,, 2021).

Tadqgiqatin magsadi. Tadqigatlarda prenatal hipoksiyaya maruz galmis sicovullarin bas
beyin strukturlarinda timulinin gamma-aminyag tursusunun sintezinds istirak edan qlutamat-
dekarboksilaza (QDK) fermentinin faalligina tasiri 6yranilmisdir.

Biitiin tacriibalar Avropa Birliyinin Beynalxalq Bayannamasinin eksperiment vo digar elmi
magqsadlar iigiin istifada olunan heyvanlarin qorunmasi prinsiplarine uygun olaraq aparilmisdir.
Tacrubalards bogaz olan 6 ayliq disi ag sicovullardan istifads edilmisdir. Heyvanlar 2 qrupa
ayrilmisdir. Kontrol va tacriibs heyvanlari. Tocriibe heyvanlar1 dél dévriinda bir hafta arzinda
har giin 20 daqiga 95% N, va 5% 0, qatihg ils hipoksiyaya maruz qalmigdir. Kontrol ve hipok-
siyaya maruz galmis sicovullardan alinan nasillarin balalar1 da alt qruplara ayrilmisdir. Kon-
trol 1 - 1 ayhiq kontrol, kontrol 2 - 44 giinliik kontrol, tacriiba 1 - 1 ayliq hipoksiya, tacriiba
2 - 44 giinliik hipoksiya, tacriiba 3 - timulun yeridilmis heyvanlar (1 ayligdan baslayaraq 14
glin timulin yeridilmis heyvanlar), tacriiba 4 - prenatal hipoksiya+timulin (prenatal hipoksiya
modelinda 1 ayliqgdan baslayaraq 14 giin arzinds timulun yeridilmis heyvanlar) Tacribalarda
timulin 0,15 Mr/kr dozada 14 giin arzinda heyvanlarin qarinbosluguna yeridilmisdir.

Heyvanlarin dekapitasiyadan sonra bas beyinlari strukturlara - beyin qabigi, beyincik,
beyin siitunu, hippokamp va hipotalamusa ayrilmisdir. Tedqiq olunan strukturlarda QDK fer-
mentinin faallig1 toyin edilmisdir. QDK-nin faallig1 A.1.Sitinski, T.A.Priyatkina metodu ils toyin
olunmusdur. Alinan dalillar statistik arasdirilmisdir.

Tacriibalarda kontrol 1 ayliq ve 44 gilinliik sicovullarin bas beynin miixtalif strukturlarinin
(beyin gabigi, beyincik, hippokamp, beyin siitunu va hipotalamusun) toxumasinda QDK fer-
mentinin faallig1 tayin edilmisdir. Tadqigatlarin naticalari gostardi ki, bu fermentin faallig1 bas
beynin tadqiq olunan strukturlarinda geyri-barabar saviyyada paylanmigsdir.

Prenatal ontogenezds hipoksiyanin tasirinden sonra 1 ayliq sicovullarin tadqiq olunan
strukturlarin toxumasinda QDK fermentinin faallig1 kontrolla miigayisada yiiksak olmusdur.
Novbati tacriibalords yuxarida qeyd etdiyimiz kimi 44 giinltik sicovullarda hipoksiyanin ta-
sirindan sonra QDK fermentinin faallig1 tayin olunmus ve kontrolla miiqayise edilmisdir. Bu
tacriibalari aparmaqda maqsadimiz he¢ bir mialicavi lisuldan istifade etmadan tadqiq olunan
beyin strukturlarinda bu fermentin faalliginda bas veran barpa saviyyasini miiayyan etmak
idi. 44 giinliik sicovullarin bas beyin strukturlarinin toxumasinda bu fermentin faalliginda olan
yuksalma bir gadar azalmigdir. Beyin qabigi ve hipotalamusda QDK fermentinin faalliginda bas
veran dayisikliklar sakillords gostarilmisdir (Sakil 1 va 2).
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S9kil (1): Prenatal hipoksiya modelinda timulinin sigovullarin beyin qabiginda QDK fer-
mentinin faalligina tasiri, ** - p<0,01, *** - p<0,001
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Tadqgiqatlarda hamginin 1 ayliq sicovullarin qarinbosluguna timulinin 14 giinlik yeri-
dilmasindan sonra bu fermentin faallig1 tayin edilarak kontrolla miigayiseda yiiksak olmasi
miuiayyan edilmisdir. Prenatal hipoksiya modelinda timulinin yeridilmasindan sonra QDK fer-
mentinin faallig1 prenatal dévrda hipoksiyaya maruz qalmis sicovullarin bas beyin struktur-
larinda alinan gastaricilarle miigayisada bir qadar azalmisdir. Lakin bu gostaricilar kontrolla
miiqayisada yliksak olmusdur.
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Sakil (2): Prenatal hipoksiya modelinds timulinin sigovullarin hipotalamusunda QDK fer-
mentinin faalligina tasiri, ** - p<0,01, *** - p<0,001

Oksigen mitoxondrial elektron naqliyyat zoncirindaki elektronlarin terminal reseptorudur
va ATF sintezi vasitasila oksidlasdirici fosforlasma ve enerji istehsali ilo alagalendirilir. Oksigen
tadartiiki azalarsa va ya tamamils bloklanirsa, elektron naqli yavaslayir, naticads hiiceyranin
miibadils ehtiyaclari tam 6danilmir (Piesova, M., Mach, M. 2020). Hipoksiya hamcinin oksigenin
faal formalar1 (OFF) saviyyasini artirir. Hipoksik zadalanma naticesinda ddliin beyin struktur-
larinin va funksiyalarinin inkisafindaki pozulmalar agir nevroloji pozulmalarin va siiratlonmis
neyrodegenerasiya proseslarinin inkisafina sabab olur (Duran-Carabali et al,, 2021; Mishchen-
ko etal, 2022).

Hipoksiyanin inkisaf edon beyin hiiceyralarina tasiri miixtslifdir: neyronlarin ve oliqoden-
drositlarin itirilmasinag, glioza, hiiceyra diferensiasiyasinda dayisikliklars, sinapslarin forma-
lagsmasinin azalmasina va neyrotransmitter saviyyalarinda dayisikliklars, hatta geri donmaz
hiiceyra zadalonmasina va hiiceyra 6liimiina sabab olur. Prenatal ontogenezda hipoksiyanin
patogenetik aspektlarinin arasdirilmasinda oksigen catismazligl soraitinde merkazi sinir
sisteminin (MSS) adaptiv imkanlarini aktivlesdirma yollarini 6yranmak boylik shamiyyat kasb
edir. QAYT hipoksik stres soraitinda sintez edilir vo hipoksik stress maruz galmis toxumalarda
sarbast amin tursusularin shamiyyatli bir hissasini taskil eda bilor (Mishchenko et al, 2022).
QAYT qglutamatdan QDK tarafinden kataliz edilon reaksiyada sintez olunur. QAYT-1n sintezi
oksigen catismazligi ilo stimullagdirilir, ¢linki asag1 oksigen stresi sitozolik Ca** konsentrasi-
yasini yiiksaltdiyi tigiin QDK-nin Ca?*/kalmodulindan asili aktivliyi artir.

MSS va immun sistem ham inkisaf mexanizmlarinds, ham do amsaliyyat rejimlarinda
miiayyan Uimumi xiisusiyyatlore malik olaraq orqanizmi tenzimlayen miirakkab sistemlardir.
Bogazliq dovriinda xroniki hipoksiya doéliin badan ¢akisinin shamiyyatli deracads azalmasina,
timusun badan ¢akisina olan nisbatinin artmasina sabab olur. Prenatal hipoksiya naticasinda
timusda T limfosit alt populyasiyalarinda olan farglar asasinda timusun inkisafinda langima va
ya durgunluq bas verir (Zhang, 2016).

Tadqgigatlarda timik peptidlarin bas beyinde QAYT miibadilasina tasiri askar edimisdir
(Anuesa, 2015, AnueBa, 2016). Pre- va postnatal hipoksiyanin tasirinden bas beyinde QAYT
miibadiasinda asash dayisikliklar bas vermisdir (Nisimov et al, 2018.).

Alinmis naticalar timulinin prenatal ontogenezds hipoksiya modelinds bas beyin struktur-
larinda QDK fermentinin faalliinda bas veran yiiksalisin azalmasina sabab oldugunu gostarir.
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1. D6l dovriinda hipoksiyaya maruz qalmis sicovullarin bas beyninin miixtsalif struktur-
larinda QDK fermentinin faallig1 kontrolla miiqayisada yiiksalmisdir.

2. Timulin prenatal hipoksiya modelinds sicovullarin bas beyin strukturlarinda QDK fer-
mentinin faalliginda bas veran dayisiklorin barpasini siiratlondirir.
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STREPTOMYCES SP. BDU-32 AKTINOMISET STAMININ GUMUS
NANOHISSOCIKLORI OMOLO GOTIRMO XASSOLORININ OYRONILMOSI

S. Hasanova, S. Quliyeva*, G. Siilleymanova
Baki Dévlat Universiteti, Baki, Azarbaycan
*E-mail: sevinc-quliyeva-71@mail.ru

One of the most alternative approaches in the production of silver nanoparticles is the use of
actinomycetes strains. In the presented article, Streptomyces sp. BDU-32 actinomycetes strains
are investigated for their ability to produce silver nanoparticles. This strain was isolated from the
soil. Streptomyces sp. BDU-32 actinomycete strains were cultured in a Gauze nutrient medium.
Biomass and cultural liquid were filtered. It was determined that this strain has the property of
producing silver nanoparticles. Silver nanoparticles are mainly formed in the culture fluid. And
the ability to form silver nanoparticles was initially determined by staining the reaction mixture
dark. Then, the absorption spectrum at the wavelength of 430 nm in the UV-spectrophotometer
corresponds to the absorption characteristic of silver nanoparticles. Scanning electron micro-
scope analyses were performed to determine the size and morphology of the synthesized silver
nanoparticles. It was known that the shape of the silver nanoparticles processed was elongated.

Key words: Strain, actinomycetes, BDU-32, silver nanoparticles, Streptomyces sp.
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Hal - hazirda nanotexnologiyanin intensiv inkisafi naticasinda son onillikda taqriben 1 - 100
nm barabar nanohissaciklar sintez edilir vo insan faaliyyatinin demak olar ki, biitiin sahalarinda
istifade olunur. Bunlara misal olaraq, qiymatli metallardan qizil, giimts, alvan - agir metal va
metal oksidlari, yarimkecirici vo lizvii nanonanohissaciklari gostormak olar. Bu nanohissaciklar
tibbi diagnostika ve miialicads, derman preparatlari dasiyicilari, kosmetika, boyaq maddalari-
nin alinmasi, arzaq mahsullarinin istehsali, gablasdirmada, mahsullarin dasinmasinda, neftgix-
arma sanayesinda, kand tasarriifati1 sahasinda ve nahayat atraf miihitin qorunmasinda genis
tatbiq olunmaga baslanmigsdir. Artiq diinyanin bir cox inkisaf etmis 6lkalarinda fiziki, kimyavi
va bioloji metodlardan istifads edilmakls metal nanohissaciklarin genis miqyasli sintezi hayata
kegirilir. Nanohissaciklarin fiziki ve kimyavi lisullarla alinmasi ekoloji cohatdan alverissiz hes-
ab edilir. Bu zaman istifads edilan texniki proseslarin aksariyyati kimyavi reagentlardan isti-
fada olunmasi sababindan atraf miihitin ¢irklonmasina sabab ola bilir. Son zamanlar alimlar bi-
oloji proseslar vasitasila nanohissaciklarin sintez olunmasi texnologiyasina daha boyiik digqgat
ayirirlar. Bioloji sintez zamani nanohissaciklarin formalasmasi iizvii molekullar daxilinda ve
onlarin istiraki ile bas verdiyindan, bu texnologiya zamani toksikilik deracasi minimum olur
(Bhainsa K.C. and D’Souza S.F.2006).,( Krutyakov Yu.L. 2008).,( Narayanan K.B. and Sakthivel
N.2010).

Malumdur ki, nanohissaciklarin bioloji yolla alverisli sintezinde maya va kif gobalaklarindan,
bakteriyalardan, bitkilordan ve elaca da onlarin ekstraktlarindan istifads olunur.Son zamanlar
isa nanohissaciklarin mikroorganizmlar vasitasile sintezina daha ¢ox tistlinliik verilir. Nano-
hissaciklorin alinmasinda mikrob kulturalarinin tatbiqi zamani heg bir zararli kenar madda
ayrilmadigindan bu tsul ekoloji cohatdan tam alverisli hesab olunur. Maya gobslaklarindan
istifade etmakls giimiis, qizil, sink, selen, titan va platin kimi metal nanohissaciklarin sintezini
hayata kecirmak miimkiindiir.Metal nanohissaciklor miixtslif xiisusiyatlarina gors xarakteriza
olunur. Giimiis nanohissaciklar digar metal nanohissaciklorle miiqayisada 6z xarakterik xas-
salaring; boyiik sath sahasing, unikal fiziki-kimyavi va bioloji xiisusiyyatlorine gora daha ¢cox
diggati calb edir. Bu giin giimis nanohissaciklarin sintezi liciin bioloji obyektlardan, xtlisusila
streptomiset stamlarinin istifadasi miiasir metodlarin meydana ¢ixmasina sabab olur.

Glimis nanohissaciklarin istehsalinda an alternativ yanasma tisullarindan biri streptomiset
stamlarinin istifadasidir. Ciinki Streptomyces cinsli aktinomisetlordon lazimi miqdarda biokiitls
alds etmak miimkiindiir va giimiis nanohissaciyin sintezi prosesi zamani sekresiya olunan en-
zimlar metal ionlarinin nanohissaciklara qadar reduksiyasini tomin edir (Sadowski Zygmunt,
2010; Sastry, 2003; Xianggian, 2011).

Tadqiqat obyekti kimi Mikrobiologiya kafedrasinin kulturalar kolleksiyasindan gotiiriilmiis
Streptomyces sp. BDU - 32 aktinomiset stamindan istifads olunmusdur.

Ayrilmis mikrob kulturasi avvalce duru Qauze gidal miihitds akilmisdir ve 30°C tempera-
turda 21 sutka miiddatinda termostatda becarilmis va biokiitle alde edilmisdir. 9mala galmis
Streptomyces sp. BDU-32 aktinomiset biokiitlasi kultural mayedan filtrasiya yolu ilo ayrilmis
ve 100 ml kultural mayenin tizerina 1 ml 10 molyar AgNO, mahlulu slave olunmusdur. Sonra
alinan qarisiq 30°C temperaturda termostatda inkubasiya edilmisdir. Tacriibanin sonunda bio-
kiitla filtrasiya yolu ile ayrilmis vo filtratda giimiis nanohissaciklarin olmasi analiz edilmisdir.
Nanohissaciklarin amals galmasi reaksion qarisigin ronginin tiindlosmasi ve eyni zamanda “UV
- VIS specord 250 plus” spektrofotometrinds giimiis nanohissaciklar ii¢iin xarakterik olan 400
- 450 nm dalga uzunlugunda udulma spektrina gére miiayyan olumusdur.

Sonra kultural mayedon preparat hazirlanaraq qurudulmus, elektron mikroskopunda
glimus nanohissaciklarin va 6l¢tilarinin (nm - 1) miiayyan edilmasi tigin baxilmisdir.

Xarakterik rentgen siia spektirlori verilorak alinan nanohissaciklerin giimiis oldugu
miiayyan edilmisdir.

Umumiyyatls, giimiis nanohissaciklarin sintez edilmasi ilk névbada reaksion garisigin rong-
inin acgiq saridan tiind gahvayiya dogru dayismasi ilo muisahids olunur. Tiind gahvayi rangin
meydana ¢ixmasi gimiis ionlarinin reduksiyasi zamani yaranan gimius nanohissaciklarin sathi
plazmon rezonans hadisas ile alagadardir.

Tadqiq olunan Streptomyces sp. BDU-32 aktinomiset staminin giimiis nanohissaciklar
ambala gatirmak qabiliyyati kultural mayeda atrafli 6yranilmisdir.
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Onun tarkibina glimiis nitrat mahlulu (1mM qatiliqli) gatilmis ve inkubasiya zamani rangi
tiindlasmisdir. Eyni seraitds inkubasiya olunan kontrol kolbada ise reng dayisikliyi miisahida
olunmamisdir (sakil 1).

Kolloid mahlulda Ag* ionlarinin reduksiyasi naticasinda reaksion qarisigin rongi dayisikli-
yi miisahida olundugdan sonra giimiis nanohissaciklarin formalasmasi voe onlarin optiki xas-
salorinin dyranilmasi ti¢iin UV - VIS spektrofotometrik (UV - VIS specord 250 plus) analizlori
aparilmisdir. Bu zaman Streptomyces sp. BDU-32 aktinomiset staminin kultural maye olan reak-
sion qarisiginda ultrabanovsayi spektrda daha yiiksak udulma 410- 430 nm-da alinmisdir. Bu
udulma glimiis nanohissaciklar ii¢iin xarakterik olan udulmaya miivafiqdir (sakil 2).

Streptomyces sp. BDU-32 aktinomiset kultural mayesi vasitasils sintez olunan giimiis nano-
hissaciklarin 6l¢iisii vo morfologiyasi miiayyan edilmasi ti¢iin Skanedici elektron mikroskop
analizlari aparilmisdir (JEOL JSM-7600F- Yaponiya). Rang dayisikliyi bas veran kultural maye
olan reaksion qarisiglardan preparat hazirlanmis va elektron mikroskopunda baxilmisdir.
9moals galan glimiis nanohissaciklarin formasinin uzunsov olmasi malum olmusdur.

Kultural mayeds sintez olunmus nanohissaciklarin diametri iss 20 - 35,5 nm olmusdur
(sakil 3).

Sakil 1. Streptomyces sp. BDU-32 aktinomiset staminin kultural mayesi vasitasila giimis
nanohissaciklarin amals galmasi miiddatinds miihitin ranginin dayisilmasi: a - kontrol ;b -
tacriiba

Arsorbance

Sakil 2. Streptomyces sp. BDU-32 aktinomiset stami kultural mayesinin amala gatirdiyi
glimiis nanohissaciklarinin UV - spektri

Sakil 3. Streptomyces sp. BDU-32 aktinomiset staminin kultural mayesinin amala gatirdiyi
glimiis nanohissaciklarin elektron mikroskopunda goriiniisi
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Belalikls, aparilan tadqiqatlar naticasinde miiayyan olunmusdur ki, Streptomyces sp. BDU-
32 aktinomiset staminin kultural mayesi reaksion garisiginin rongi inkubasiya zamani tiindlasir
va biokiitladen ayrilmis kolloid mahlul UV - VIS spektrofotometrinds 410 nm dalga uzunlugun-
da, kultural mayedan ayrilmis kolloid mahlul isa 400 - 405 nm udulma verir. Bu slamatlar glimiis
nanohissaciklarin sintezinin ilk xarakterik slamatlaridir. Skanedici elektron mikroskopunda
har iki reaksion qarisigda nanohissaciklarin uzunsov formali olmasi ve kultural mayesinda sin-
tez olunmus nanohissaciklarin isa 20 - 35,5 nm 6l¢liys malik olmasi miiayyen edilmisdir. Xarak-
teristik rentgen-siia spektrina asasan nanohissaciklarin glimiis oldugu daqiqlasdirilmisdir.
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TRANSSORHOD CAY SULARINDA RAST GOLINON MAYA GOBOLOKLORI

G. Hasanova
ETN-nin Mikrobiologiya Institutu, Baki, Azarbaycan
E-mail: gulnarahasan.m@gmail.com

The main objective of this research is to identify yeast fungi present in samples taken from
transboundary rivers of Azerbaijan, which are subject to varying levels of anthropogenic influ-
ence. The samples were collected from designated stations in the coastal zone, and physico-chemi-
cal measurements were conducted. A large number of yeast species were isolated from the studied
rivers, with most belonging to the genera Candida, Cryptococcus and Rhodotorula.

Key words: Transboundary rivers, yeast, Candida, Cryptococcus, Rhodotorula

Transsarhad sular diinyanin sirin su axinlarinin 60% taskil edir ki, bunun da 286 trans-
sarhad caylarin payina diisiir. Olkalar arasinda paylasilan caylar iizerinde amakdashq olduqca
vacibdir. Transsarhad su amakdaslig1 su ekosistemina tasir gostaran iqlim dayisikliyinin, eko-
sistemlarin qorunmasi, suyun va kanalizasiyanin davamli idara olunmasinin temin edilmasini
va olkalardan basqga 6lkanin arazisindan galan va ya bu araziys axan sularin ham kemiyyatini,
ham da keyfiyyatini necoa idare etmalarini nazara almag telab edir. Homginin malumatlarin
paylasilmasi regional saviyyada siyasi sabitliyin ve davamli inkisafin tasvigine kdmak eda bilar.

Hazirda asrimizin global problemlarindan biri ahalinin vo miixtalif tosarriifat sahalarinin
su ile tamin olunmasidir. Azarbaycanda ahalinin artimi va akin sahalarinin artmasi arazids cay
sularindan istifadeni artirir. Bu da arazida su tominatinin pislasmasini va tebii su manbalarinin
cirklonmasini stiratlondirir.

Azarbaycan Respublikasi su ehtiyatlarina gors az tomin olunmus 6lkalar siyahisina daxildir
va su ehtiyatlarinin taqriban 70%-i qonsu élkalarin arazisinds formalagir. Olkemiza daxil olan
tranzit caylardan Kiir va Araz ¢aylarinin ve onlarin bazi qollarinin asagi axininda yerlasmasi
respublikanin su problemlarini daha da darinlasdirir ve onun su ehtiyatlarini gonsu élkalarda
bu ¢ay sularinin istifade saviyyasindan asili edir. Azarbaycanda tranzit ¢aylarinin an boyiik
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problemi cay sularinin haddinden artiq ¢irklanmesidir. Olkemizo daxil olan tranzit ¢aylardan
Kiir va Araz ¢ayinin sularinin keyfiyyati do asasen Ermanistan ve Glirciistan arazisinda forma-
lagir. Ermanistan arazisinda kaskin ¢irklanmaya maruz qalan ¢aylardan biri de Arazin sol qolu
olan Oxc¢ucaydir. Oxcucay Erimanistanin Meqri, Qacaran, Qafan ve Dastakert dag-madan (met-
alsaflasdirma) kombinatlarinin yiiz min tonlarla qati1 turs sulari, agir metal duzlar1 ve basqa
tullantilarinin axidildig: ¢irkab manbayidir. 1980-ci illarin sonlarindan bu dévlstlarin heg bir
miiassisasinda tomizlayici qurgular islomir. Homin dévlatlar arazisindan atilan ¢irkab sulari
gabul edan transsarhad caylar sanki sanitar-temizlik funksiyasini yerina yetirarak ekoloji ta-
cavilizo maruz galir. Naticads onlarin sularinin keyfiyyati sanitar normalarin talablarina cavab
vermayan vaziyyatdsa Azarbaycan arazisina daxil olur. Transsarhad caylardan olan Bolgarcay
va Astaracay 6z baslangicini Iran islam Respublikasindan gétiiriir. Lankeran tebii vilayatin-
da uzunluguna gora birinci yerda duran Bolgargayin uzunlugu 163 km-dir. Cayin hévzasinin
83%-i iran Islam Respublikasinin srazisinds qalir. Azerbaycanin Bilesuvar rayonu arazisindan
axaraq Mahmudgala goliina tokiiliir. Yuxar1 aximindan Bilosuvar rayonuna gadar masafada
Azarbaycanla iran arasinda dévlat serhadini teskil edir. Cayin asas saciyyavi cohatlarinden biri
onun su toplayici gollarinin az olmasi, hamg¢inin baslandigi menbadan Azarbaycan serhadina
kimi dagliq arazilorden ke¢masidir ki, bu da ¢ayin az cirklonmasinin asas amilidir. Astaracay
Azarbaycanla Iran islam Respublikasi arasinda dovlat sarhaddini taskil edir.

Azarbaycanda c¢aylarin mikrobioloji cehatden Oyrenilmasine isa 1958-ci ildan
baslanilmisdir. Caylar1 ekoloji cahatdan giymatlondiran zaman an vacib masalalardan biri do
fiziki-cografi amillarin nazara alinmasidir. Bu amillar ¢aylarin su rejiminas vo hidrokimyavi re-
jimina ¢ox boytuk tasir gostarir. Caylarin hidroloji rejiminda bas veran dayisikliklar son naticada
ekosistemin biotik xiisusiyyatlarina ds tasir edir.

Tadqgiqat apardigimiz ¢aylar miixtali regionlarda yerloasmasindan asli olaraq onlarin cografi
movqeyi, relyefi, geoloji qurulusu, iglimi, torpaq va bitki értiiyti miixtalifdir. Cay sularinda tad-
qiqat islari Azarbaycan serhadindan baslayan hissasinda aparilmigdir. Tadqiq olunan ¢aylarin
suyunun keyfiyyatina tasir edan har hansi bir madda ¢irklandiricidir. Malum oldugu kimi cay
hovzalarine ayri-ayri yasayls mantagalarinden atilan maddalari va ¢aylarin 6z-6ziinli tomi-
zlomak prosesini hesablamaq ¢ox ¢atindir. Su hévzalarinin insan faaliyyati ilo bagh senaye
vo moisat tullantilarindan galon alloxton materialin daxil olmasi naticesinds yaranmis bu
miuhitlor miixtalif mikroorqanizmlara ev sahibliyi edir. Mayalarda su miihitinin imumi sakin-
laridir va onlarin sixlig1 ve név miixtalifliyi suyun néviindan va safligindan asilidir. Gébalaklar
9sasan quruda yasayir, az bir qismi (migrant novlar) ise suda maskunlasmisdir. Cirkloanmis
sularda mayalarin olmasi ile bagh az arasdirma aparilmisdir. Bazi tadqgiqatgilar mayalarin su
hovzalarinde movcudlugunu ¢irklonmanin gostaricisi kimi istifade etmayi taklif edibler. Maya
populyasiyalar: tizvi ¢irklonmayo tez reaksiya verir vo bazi ndvler su miihitinde gida mad-
dalarinin zanginlasdirilmasinin gostaricisi kimi istifads edils bilar.

Tadqiqat isinin asas maqsadi transsarhad ¢aylarin miixtalif saviyyslarde antropogen to-
sirloara maruz qalan boélgslarindan gotiirilmiis nlimunalarinda rast galinen maya gobalaklari-
ni miisyyan edilmasidir. Nimunalar tayin olunmus stansiyalardan sahilyan1 zonadan top-
landi ve fiziki-kimyavi 6l¢gmalari aparildi. Suyun temperaturu (C), pH va hall olunmus oksige-
ni (mqL™) analizator (PH-200, MW 600) il yerinds 6l¢iildii. Niimina gotiiriilon stansiyalarda
nitrat, nitrit, ammonium va fosfatin tarkibini miiayysan etmak iiciin su niimunalari toplanmis
va (Polintest-Photometr 7100) 6l¢iilmiisdiir. Mikoloji analiz {iglin su niimunslar birbasa steril
sliso gablarda gotiiriilmis ve laboratoriya saraitinde YEPD (Yeast Extract Peptone Dextrose)
miuhitinds akilmis ve 5 glin arzinds inkubasiya edilmisdir. Tomiz kulturaya ¢ixarilmis maya
gobalaklarini MT 5200 L mikroskopu vasitssils identifikasiya etdik.

Tahlil edilon biitlin arazilords suyun fiziki ve kimyavi xassalari asagidaki cadvalda qeyd
edilmisdir.
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Transsarhad caylardan gotiiriilmiis su niimunalarinin fiziki-Kimyoavi xarakteristikasi

Stansiya Fasillor | Darinlik(m) | Temperatur (C) pH Hall olmus oksigen (mqL™)
Yaz 0 15 7,3 7,8
Bolqargay Yay 0 24 7,5 6,3
Pay1z 0 12 7,2 8,1
Qis 0 6 8,1 9
Yaz 0 19 7,5 59
Astaragay Yay 0 26 8,5 4,5
Pay1z 0 18 8,3 5
Qis 0 8 7,2 7,5
Yaz 0 18,2 8,1 6,25
Oxcucay Yay 0 27 7,9 5,9
Payiz 0 16,8 10,9 6,6
Qis 0 8,1 8,4 7,9

Toadqiq olunan ¢ay sularinda biogen elmentlorin miqdar1 ham ilin foslindan (yagisin
miqdarindan, ¢ay sularinda bas veran dasqinlarda), ke¢diyi arazidan, antropogen amillarden
va su axarinda substratin miqdarindan ash olaraq dayisir. Astaragayda nitrit 0,01-0,02 mq/l,
nitrat 0,56-0,70 mq/l, ammoniumun 0,5-1,50 mq/l, fosfat isa 0,00-0,01 mq/l arasinda day-
isir. Bolgarcayda bu gostericilar nitrit 0,02-0,05 mq/l, nitrat 0,20-0,50 mq/l, ammoniumun
0,10-0,44 mq/l, fosfat ise 0,01-0,05 mq/I arasinda dayisir. Ox¢ucayda ise bu gdstaricilar nitrit
0,09-0,71 mq/], nitrat 0,68-6,00 mq/l, ammoniumun 0,23-6,45 mq/I, fosfat ise 0,09-0,65 mq/1
arasinda dayisir. Alinan naticalardan aydin olur ki, Ox¢cucay daha ¢ox antropogen c¢irklonmaya
moaruz qalib.

Tadqiqatlar naticasinda tadqiq olunan ¢aylardan ¢ox sayda maya novlari tacrid edilmisdir
ki, onlarin aksariyyati Candida, Cryptococcus, vo Rhodotorula cinsina aiddir. Bu gobalaklarin
rast galinma tezliyina va koloniya sayina gora Oxcucaydan daha ¢ox rast galinmisdir. Oxcucay-
dan gotiirilmiis nlimunslarin demak olar ki, hamisinda Candida, Cryptococcus, ve Rhodotorula
cinsina aid miixtalif novlars rast galinmisdir. On ¢ox isa Candida cisina rast galinmisdir. Bolqa-
rcay vo Astaracayda isa Candida cinsina aid novlara rast galinmisdir. Suyun kimyavi tarkibi ila
gbobalak noévlarinin zanginliyi arasinda slagenin tedqiq edarkan malum oldu ki, maya név miix-
talifliyi sadace suyun kimyavi tarkibinden deyil hamds tizvi maddalarin zanginliyindan ashdir.
Aparilan tadgiqat naticasinda aydin oludu ki, transsarhad ¢aylardan Oxg¢ugay Azarbaycan ara-
zisine haddan artiq ¢irklanmis sakilda daxil olur. Astaragay ve Bolgar¢ay Azarbaycan arazisina
tabii ¢irklonma ile daxil olsa da sonradan antropogen ¢irklonmaya maruz qalir. Bunada baslica
sabab maigat tullantilarinin temizlanmadan bir basa ¢aylara axidilmasidir.
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COMPARATIVE EVALUATION OF PLANTS AND ENDOPHYTIC
FUNGI IN THE TREATMENT OF TYPE 2 DIABETES
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Fighting type 2 diabetes is one of the urgent and priority areas of the health care system.
The most dangerous consequences of diabetes are vascular diseases, nephropathy, retinopathy,
damage to the heart, brain, internal extremity vessels and main vessels. The clinical effectiveness
of blood sugar-lowering drugs in the treatment of type 2 diabetes has been proven. Currently,
antidiabetic plants and their endophytic microorganisms are considered the main source for the
production of new drugs. It is known from scientific sources that endophytic fungi of medicinal
plants produce the same substances as symbiotic plants. In addition to antioxidant, antimicrobial,
immunomodulatory, anticarcinogenic and other properties, endophytes also have hypoglycemic
effects. They rapidly generate alkaloids, quinones, flavonoids, terpenoids and other secondary
metabolites from natural compounds and are an easily renewable source. With the above natural
biofaol compoundes, it is possible to regulate blood glucose levels by inhibiting the enzyme activity
a-amylase and a-glucosidase. In this regard, research aimed at creating hypoglycemic drugs from
natural sources for preventive and therapeutic purposes is relevant.

Key words: type 2 diabetes, endophytic fungi, a-amylase inhibitors, secondary metabolites,
antioxidant.

Introduction. Diabetes is an endocrine and metabolic disease that seriously affects human
life with chronic hyperglycemia, lipid and protein metabolism disorders. According to the In-
ternational Diabetes Federation, about 415 million people have diabetes, of which 90-95% are
type 2 diabetes patients (Pecoits-Filho et al,, 2016). Diabetes mellitus is one of the medical and
social problems associated with the priorities of the health system in almost all countries. In
recent years, diabetes has taken the third place among the causes of death, and the second place
as a cause of cardiovascular and oncological diseases (Statsenko et al, 2002). In type 2 diabetes,
glucose is one of the main causes of the disease. Glucose is an important nutrient for the human
body and a source of energy for cells. Low concentration of glucose can lead to seizures, loss of
consciousness and death. Its high concentration can cause blindness, kidney failure, vascular
diseases and toxicological effects. Therefore, it is necessary to keep the blood glucose concen-
tration in a stable and narrow range through the process called “glucose homeostasis” (Grayson
etal, 2012). Glucagon and insulin perform opposite and balanced functions in glucose homeo-
stasis, while glucogen increases blood glucose levels, insulin decreases them (Goke, 2008). Re-
search suggests that there are many genes that predispose to diabetes. Together with these
genetic factors, various environmental factors are the main reasons for the onset of the disease,
due to which the number of patients is increasing (Kishida, 2011).

Principles of diabetes treatment. In the last decade, a number of new methods of diabetes
treatment have been proposed, but three areas remain the main ones: 1) diet and insulin treat-
ment of patients with type 1 diabetes, 2) hypoglycemic drugs for patients with type 2 diabetes, 3)
general order and engage in physical activity (Statsenko et al,, 2002). Oral hypoglycemic drugs are
usually used to treat type 2 diabetes. One of them is sulfonylurea urea. They have a hypoglycemic
effect and are used only in cases where the functional activity of 3-cells in the islets of Langerhans
is preserved. They increase the production of insulin from the pancreas, restore the physiological
sensitivity of 3-cells to glycemia and improve the interaction of insulin receptors (Statsenko et
al, 2002; Chatwal, 2000). In recent years, a-glucosidase enzyme inhibitors have been used in the
treatment of patients with type 2 diabetes. One of them is acarbose, a pseudo tetrasaccharide,
which competes with mono- and disaccharides for digestive enzyme binding sites and slows the
absorption of carbohydrates in the small intestine. In patients with diabetes, the short-term effect
of these drugs is to reduce the amount of glucose in the blood (Statsenko et al, 2002; Scheen
2012). Acarbose is primarily used as an a-glucosidase inhibitor and causes side effects such
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as abdominal distension, flatulence, and diarrhea. Therefore, it is very important to find drugs
with strong inhibitory activity against a-glucosidase (Najafian et al, 2010; Driscoll et al, 1994).
a-amylase and a-glucosidase are the main enzymes involved in the breakdown and absorption of
carbohydrates in the intestines, respectively. Inhibition of these enzymes prevents the increase
in blood glucose levels after carbohydrate consumption and may be an important strategy in the
management of non-insulin-dependent diabetes (Driscoll et al,, 1994).

Carbohydrates
(polysaccharides) in food

Enzyme —x-— o-amylase ™~

inhibitors l
Maltose ( Maltose
(glucosetglucose) (glicosetglucose)

Enzyme —;x— o-ghicosidase —_—

Glucose Glucose Glucose | Ghlucose
In hyperglycemia, the |

absorption of glucose into
the blood is delayed

Glucose is normally
absorbed into the blood

Figure (1): Mechanism of treatment of type 2 diabetes using a-amylase and a-gluco-
sidase inhibitors.

There are many therapeutic options available to treat diabetes, and herbal remedies are
generally safe and very effective. However, the traditional use of medicinal plants in the treat-
ment of diabetes has not been scientifically proven. Enzyme inhibitors have a potential role in
the treatment of diseases (Alagesan et al, 2012). Many drugs that are successful in the pharma-
ceutical industry today were originally synthesized to mimic the effects of naturally occurring
substances (Feher et al, 2003). Natural products may have pharmacological or biological activ-
ity that is therapeutically useful in the treatment of certain diseases (Sasidharan et al, 2010).
In this regard, the search for inhibitory substances that do not cause negative effects has led to
the use of natural sources.

Secondary metabolites of plants as a-amylase inhibitors. There are many different thera-
peutic approaches in the treatment of type 2 diabetes. Reducing blood glucose levels by inhib-
iting a-amylase is one of the important directions. For example, aqueous extract of Caesalpin-
ia bonducella inhibited a-amylase activity by 87.26% (Bhutkar, 2018). The inhibitory effect of
Capparis spinosa ethanol extract on a-amylase was studied. A concentration of 25 mg/ml of
root and leaf extracts inhibited a-amylase by 97.31-98.92% (Selfayan et al, 2016). The com-
mon white bean (Phaseolus vulgaris) produces an a-amylase inhibitor that has been character-
ized and tested in numerous clinical studies (Barrett et al, 2011). Natural compounds in food
products are considered to be a-amylase and a-glucosidase inhibitors, and they are one of the
important areas for the management of hyperglycemia. For example, aqueous extracts of black
tea from white tea, black tea, and oolong tea had high a-glucosidase inhibitory activity (Kwon
etal, 2008).

Salvadora persica highly inhibited a-amylase activity by 72.39% and had an IC, value of
376 pg/ml compared to acarbose with an inhibitory value of 65.99%. The analysis of thin layer
chromatography (TLC) revealed the presence of 15 different compounds (Bansode et al,, 2016).
The methanol extract of Nuxia oppositifolia plant was purified by column chromatography us-
ing n-hexane and ethylacetate mobile phase for 3-oxolupenal and cathononic acid. 3-oxolupe-
nal and cathononic acid showed IC, values of 46.2 mg/ml (101.6 mM) and 52.4 mg/ml (119.3
mM) compared to the a-amylase inhibitor acarbose. 3-oxolupenal (62.3 mg/ml or 141.9 mM)
inhibited a-glucosidase more than cathononic acid (88.6 mg/ml or 194.8 mM) (Alqahtani et al,
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2019). Phytochemical screening and gas chromatography - mass spectrometry (GC/MS) analy-
sis were performed to evaluate the antidiabetic activity of Salacia oblong root extract. The root
was extracted with water and phytochemical analysis revealed major classes of secondary me-
tabolites such as phenols, flavonoids, alkaloids, terpenoids, tannins and saponins. Total flavo-
noids, terpenoids and tannins were shown to act as inhibitors of a-amylase and a-glucosidase
enzymes. The IC, values of the root extract for the inhibition of a-amylase and a-glucosidase
revealed optimum amounts of 73.56 mg/ml and 80.90 mg/ml. Fifteen chemicals were identified
by GC/MS analyzes (Chelladurai et al, 2018). In vitro antimicrobial, anticancer, antioxidant,
metabolic enzyme and cyclooxygenase inhibitory properties of the essential oil contained in
the leaves of Stachys viticina Boiss were evaluated. GC/MS analysis revealed the presence of 52
compounds in S. viticina essential oil, most of which are borneol, eucalyptol and epizonarenes.
The essential oil showed cytotoxic activity against colon and HeLa cancer cells, as well as anti-
bacterial activity against three gram-positive, three gram-negative bacteria and two pathogenic
fungi. In addition, the inhibitory potential of the essential oil for a-amylase (56.52% at 45.22
mg/ml) and a-glucosidase (69.82% at 63.09 mg/ml) was determined (Jaradat et al, 2019).

Anti-inflammatory and anti-diabetic properties of the methanol extract of Cardanthera dif-
formis, a plant native to western India, were investigated. The inhibition of a-amylase of the
obtained methanol extract was 61.31% at 100 mg/ml, and the inhibition of a-glucosidase was
85.71% at 100 mg/ml (De et al, 2017). Phytochemical composition of Nigella sativa seeds was
investigated for solvent solubility and antidiabetic activity. The seeds were extracted in five sol-
vents: methanol, ethanol, n-hexane, petroleum ether and chloroform. Except for the chloroform
extract, all the extracts contained phytochemicals, but the methanol extract showed higher con-
centrations of phytochemicals. a-amylase inhibition was also found to be high 68.5% for metha-
nol extract (Hazrat et al, 2016). Antioxidant and a-amylase inhibitory activity of extracts obtained
from Trigonella hamosa plant were 0.19 and 35 mg/ml IC, depending on the concentration, re-
spectively. The maximum a-amylase inhibition rate was 72.64% (Sameer et al,, 2017).

Published reviews on the anti-a-amylase activity of plant extracts and isolated compounds
have shown that the compounds have a wide range of similar effects, most of which are compa-
rable to acarbose, an a-amylase inhibitor. Among the many studied plant extracts, flavonoids
and various phenolic compounds have the highest inhibitory activity. Based on this, in recent
years, plant endophytes have received considerable attention as an alternative to the use of an-
tidiabetic plant extracts. Endophytic fungi have the ability to synthesize the same compounds
as plants, including polyphenols, alkaloids, flavonoids, fatty acids, and other compounds.

Endophytic fungi as a source of natural products. Due to their chemical diversity, natural
products isolated from medicinal plants pave the way for new drugs as pure compounds or
standardized extracts (Sasidharan et al,, 2010). But the use of medicinal plant materials leads
to environmental degradation, climate change and loss of biodiversity. Therefore, microorgan-
isms living inside medicinal plants are an alternative in the identification of medicinal sub-
stances, because they reduce the above problems and have a great potential for discovering
new drugs for pharmaceuticals (Porras-Alfaro et al, 2011). Nowadays, because it is difficult to
find a large area where medicinal plants grow, there is an increasing interest in the study of en-
dophytes. Endophytic fungi isolated from plants can be an alternative source for the production
of secondary metabolites for the treatment of diabetes (Hidayati et al, 2018).

Endophytic microflora are organisms that live in the internal tissues of plants without caus-
ing negative effects. Endophytes serve as a rich source of new natural compounds with a wide
spectrum of biologically active substances. Bioactive compounds produced by endophytic fungi
include alkaloids, benzopyranones, quinones, cytochalazins, depsipeptides, enniatins, flavo-
noids, furandiones, isocoumarins, peptides, polyketones, phenols, hydroquinones, terpenoids,
tetralones and xanthones. Therefore, endophytes constitute a chemical reserve of new com-
pounds, which are used in the pharmaceutical and agrochemical industries as antioxidant, an-
timicrobial, antidiabetic, antiparasitic, antiviral, mycobacterial, antibiotic, immunosuppressive
and immunomodulatory agents (Aharwal et al, 2016; Rajamanikyam et al.,, 2017).

Currently, fungi are divided into five divisions: Basidiomycota, Ascomycota, Chytridiomyco-
ta, Zygomycota, and Glomeromycota (Alexopaulus et al, 2004). Plants on Earth, including for-
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est trees, usually live in close association with microorganisms. Inherent characteristics of this
close association may be commensalism, parasitism or mutualism (Tan et al, 2001).

Endophytic fungi enter the developing plant through the seed and spread in various tis-
sues of the plant. This connection endophytes take nutrients from the plant because it is not in
contact with the environment (Busby et al, 2015). Unlike known pathogens, endophytes have
phenotypic flexibility. Physiological state of endophytic fungi, infection, colonization structure,
formation of secondary metabolites, developmental and evolutionary stages represent the con-
tinuity of endophytes with the plant (Schulz et al,, 2005).

A relationship between the Pacific walnut plant Taxus brevifolia and its endophytic fun-
gi has been identified. The highly active paclitaxel (taxol®) was first isolated from the inner
bark of Taxus brevifolia in 1969 . Taxol has been used as a cytostatic agent since 1992 against
a number of tumors such as breast cancer and ovarian carcinoma (Wani et al, 1971; Strobel
et al, 2004). Unfortunately, treatment with tahol to fight several cankers has led to shortages,
because the plant grows only on the Pacific coast, and harvesting the inner bark means the
death of the entire tree. Also, the price of a single dose is 1000 US dollars (Luippold, 2005). This
problem subsequently required the study of taxol-producing endophytic fungi. After several
years of effort, in 1993, Strobel et al identified taxol from the endophytic fungi Taxus brevifolia
and Taxomyces andreanae. The presence of taxol was proven by mass spectrometry analysis of
the culture fluid of the fungus (Stierle et al,, 1994).

The most important biologically active metabolites, such as growth regulators, phytoalex-
ins, antibiotics, plant toxins, alkaloids, enzymes and glycosides, participate in the mechanisms
of interdependence of plants and microorganisms, ensuring their stability and adaptability
(Solokhina, 2013; Ryan et al, 2008; Huang, 2012; Rodriguez et al, 2009). For example, four
endophytic fungi from Egyptian medicinal plants, Alternaria sp., Ampelomyces sp., Stemphylium
botryosum and Chaetomium sp., were studied for their inhibition properties of various protein
enzymes. Extracts from plants and endophytic fungi were investigated and compared using lig-
uid chromatography and mass spectrometry (LC-MS). As a result, Chaetomium sp. the secondary
metabolites of the endophytic fungus were found to be identical to the secondary metabolites
of the host plants Chenopodium album and Guiera senegalensis (Hassan, 2007). Terminalia sp.
endophytic fungi include antibacterial, antioxidant, antimalarial, anti-inflammatory, and anti-
cancer species. But among the 200-250 identified Terminalia species, 13 species were studied
and 18 new unstudied secondary metabolites were identified, which indicates that endophytic
fungi are not sufficiently studied (Kouipou et al, 2019). Many endophytes synthesize various
bioactive metabolites that are used as therapeutic agents in a number of diseases. For example
, biomass extracts obtained from the isolates of Penicillum, Streptomyces, Rhizopus, Cladospo-
rium, Nigrospora oryzae and Alternaria species inhibit a-amylase and a-glucosidase enzymes
from 15% to 38%, which has a good effect on diabetes (Singh et al,, 2016). Due to the adverse
effects of antidiabetic drugs, it is necessary to explore new therapeutic approaches to regulate
postprandial glucose levels (Agarwal et al.,, 2016).

Secondary metabolites of endophytic fungi as a-amylase inhibitors. The periodical’s new
publications emphasize an individualized approach to controlling carbohydrate metabolism
and blood pressure levels. In the treatment of type 2 diabetes and its vascular complications, it
isrecommended to use hypoglycemic compounds that reduce the amount of sugar (Shestakova,
2017). Currently, endophytic fungi with bioactive compounds of medicinal plants are isolated.
For example, the endophytic fungus P. pimiteouiense SGS was isolated from the medicinal plant
Simarouba glauca DC. The chemical analysis of the extract revealed the presence of antibacterial,
antioxidant and hypoglycemic effects of flavanoids, triterpenoids, alkaloids and carbohydrates
(Dinesh et al, 2017). 32 endophytes were isolated from the Gymnema sylvestre plant, and their
inhibitory activity against a-amylase and a-glucosidase of Fusarium equiseti endophytic fungus
was observed. The obtained extract was examined by fluorescence-transformation spectro-
scope (FTS), LC-MS and nuclear magnetic resonance (NMR). The results showed that the iden-
tified mycosterol is safe even at high doses, is a competitive inhibitor of a-amylase and a-gluco-
sidase and, like acarbose, binds to the active site of the enzyme (Ranjan et al, 2019). Acarbose,
voglibose, and miglitol are used as a-glucosidase and a-amylase inhibitors in the treatment of
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type 2 diabetes, but they are expensive and have adverse clinical effects. Therefore, attention is
focused on natural inhibitors of a-amylase and a-glucosidase (De et al, 2017). In Indonesia, the
production of antidiabetic drugs from the leaves of the bay plant is causing the plant to decline.
Endophytic fungi can be used as an alternative in the production of antidiabetic drugs. Three
extracts from plant endophytes inhibited a-amylase by 14.3%, 12.8% and 39.2% (Hidayati et
al,, 2018). Secondary metabolites of endophytic fungi Penicillium brevicaule alba-CC200 and As-
pergillus egypticus-HT166S isolated from Celosia cristata and Helianthus tuberosus plants were
found to inhibit a-amylase activity (Gulyamova et al, 2020). Also, the purified methanol frac-
tions of P. brevicaule alba-CC200 and A. egypticus-HT166S were observed to inhibit a-amylase.
When the purified fractions were analyzed using LC-MS analysis, it was found that P. brevicaule
alba-CC200 strain contained triterpene saponins and A. egypticus-HT166S polymethoxylated
flavonoids (Nasmetova et al, 2020; Ruzieva et al, 2020; Ruzieva et al.,, 2022).

Penicillium oxalicum was studied in methanol and chloroform extracts as a-amylase inhib-
itors. The methanol extract of P. oxalicum showed an IC, value of 46.7 mg/ml, a chloroform ex-
tract of 59.2 mg/ml, and acarbose as an inhibitor of a-amylase showed an IC, value of 26.7 mg/
ml (Bisht et al, 2016). Aspergillus from the plant Viscum album sp. endophytic fungi were isolat-
ed. Extracts from the endophyte were analyzed by matrix-activated laser desorption ionization
time-of-flight (MALDI-TOF), and N-galactosamine containing glycoprotein with a molecular
weight of 64 kDa was detected. As a result, three important diabetic enzymes a-amylase was
strongly inhibited by 85.2%, a-glucosidase by 93.4% and sucrase by 81.6% (Govindappa et al,
2015). Endophytic fungus Aspergillus awamori was isolated from Acacia nilotica. The obtained
extracts inhibited a-amylase by 81% and a-glucosidase by 80% (Singh et al, 2015). Eight endo-
phytic fungi were isolated from the leaves of Mangifera indica, Azadirachta indica and Syzygium
cumini L. Aqueous extract of endophytic fungi isolated from Syzygium cumini L (200 mg/ml)
inhibited a-amylase by 62%, endophytes isolated from Mangifera indica, Azadirachta indica by
49-59% (Khan et al, 2019). 9 endophytic fungi were isolated from Ficus religiosa plant. It has
been found to be close to endophytic Aspergillus species with high inhibitory activity and petro-
leum ether extract inhibits a-amylase by 91% (Tiwari et al, 2017).

27 species of Indian medicinal plants were studied as a-glucosidase and a-amylase inhib-
itors and 58 compounds were identified that could inhibit the enzymes. Basically, these sub-
stances belong to flavones, flavone glycosides, triterpenes, alkaloids, tannins and other poly-
phenolic compounds (Gajbhiye et al, 2018). In addition, natural compounds can reduce blood
glucose levels compared to catechin, rutin, tetracosane and anthroquinone acarbose (a clinical
drug) (Riyaphan et al, 2017). Indonesians use the leaves of Eugenia polyantha in local cuisine
and traditional medicine, particularly as a spice to treat diabetes. The production of E. polyan-
tha leaves as an antidiabetic drug has caused many problems. Therefore, a solution to the prob-
lem can be achieved by using endophytic fungi as an alternative to antidiabetic compounds.
5 endophytic fungi were isolated from plant leaves for research. Then ethylacetate extracts
showed 14.3%, 12.8% and 39.2% inhibitory levels to a-amylase in vitro (Hidayati et al,, 2018).
Ethyl acetate extract of endophytic fungi isolated from tulsi and aloe vera plants has been found
to have inhibitory activity against a-amylase (Sahani et al, 2017). 22 endophytic fungi were
isolated from the antidiabetic plant Momordica charantia and Trigonella foenum-graceum, and
extracts of the fungal strains Trichoderma atroviride and Stemphylium globuliferum showed IC,
values of 15.4 and 13.4 mg/ml for a-amylase, and the standard acarbose was 22, It had an IC_
value of 3 mg/ml. Also, the inhibition of a-glucosidase activity of the standard acarbose IC_
value was 6.5 mg/ml in strains higher than control 17.3 and 10.7 mg/ml (Pavithra et al, 2014).

Endophytic fungus Botryodiplodia teobromae was isolated from Euphorbia hirta. The fun-
gus was treated with 1mM AgNO, to synthesize silver nanoparticles. The production of silver
nanoparticles was confirmed by the change in the color of the cell surface from colorless to dark
brown. Silver nanoparticles synthesized from B. theobromae fungi showed the highest inhibi-
tion of 94% for a-amylase (Janakiraman et al, 2018). Endophytic fungi were isolated from the
leaves of Artocarpus heterophyllus. The inhibitory activity of the obtained extracts to a-amylase
was 89%, and the standard acarbose was 71% (Kumari et al, 2018). Cochliobolus sp from Aerva
lanata L. preliminary phytochemical investigation of the endophytic fungus revealed the pres-

161




ence of alkaloids, phenols, flavonoids and saponins. The methanol extract was 66.9% strong
antioxidant, 61.7% antidiabetic, and 62.5% anti-inflammatory (Shoba et al, 2018).

Antioxidant properties of natural biologically active compounds in diabetes

Oxidative stress occurs when the body produces free radicals and increases the body’s an-
tioxidant resistance. Oxidized or nitrosylated products of free radicals lead to a decrease in
biological activity, which leads to the loss of energy metabolism, cell signaling, transport and
other important functions. Free radicals are mainly aimed at breaking down biopolymers, fur-
ther reducing cell activity. Accumulation of such damage leads to the death of cells as a result of
the mechanisms of necrosis or apoptosis. Normally, several free radical species are produced
in the body to perform certain functions. Superoxide (0*), hydrogen peroxide (H,0,) and nitric
oxide (NO) are three reactive oxygen species (ROS) essential for normal physiology, accelerate
aging when the body undergoes antioxidant resistance, and mediate cell damage in disease
states (Mahjoub et al,, 2012). Although the concentration of ROS in normal cells is necessary for
the proper functioning of cells, high non-physiological concentrations of ROS lead to oxidative
stress. ROS such as 0, and hydroxyl radicals (HO) and hydrogen peroxide (H,0,) are highly
reactive and can damage biological macromolecules such as DNA, proteins and lipids (Storz,
2011). An excess of free radicals can be an important factor in the development of insulin re-
sistance, diabetes and cardiovascular disease (Mahjoub et al,, 2012). In diabetes, the combined
effect of antioxidant activity and a-amylase enzyme inhibitor enhances the effectiveness of an-
tidiabetic drugs (Mathew et al, 2017).

A total of 144 endophytic actinomycetes were isolated from medicinal trees Aegle marme-
los, Murraya koenigii and Syzygium cumini growing in India. The resulting strains were grown
in starch casein liquid medium and ethyl acetate extracts were obtained from the culture lig-
uid. 5 selected extracts 2,2-diphenyl-1-picrylhydrazyl (DPPH), hydroxyl, nitrogen showed that
it breaks down free radicals of linoleic acid, superoxide and linoleate. Their concentration of
100 mg/ml inhibited carbohydrate degradation by 95.16% for 24 hours. Endophytic actino-
mycetes from trees have been shown to have antidiabetic and antioxidant effects, which may
help prevent the development of diabetes (Saini, 2012). Antidiabetic, antioxidant and anti-in-
flammatory effects of the ethanol extract obtained from the leaves and flowers of Clitoria ter-
natea L. have been determined. Preliminary phytochemical screening of the ethanol extract
revealed the presence of various bioactive components such as alkaloids, flavonoids, steroids,
glycosides, phenols, saponins, terpenoids and tannins. Clitoria ternatea L. the pharmacological
activity of its leaves and flowers may be related to the presence of phytochemicals (Suganya
et al, 2014). Biologically active compounds of marine organisms are distinguished from ter-
restrial organisms by their unique structures. Therefore, 19 seaweeds and one seagrass plant
from Torquay beach, Victoria and Australia were investigated for a-amylase and acetylcholine
esterase (ACE) enzyme inhibition and antioxidant activity against DPPH, p-methoxybenzalde-
hyde and Fast Blue B radicals. The presence of phytosterols and phenols and their antioxidant
activity were found in the TLC study (Agatonovic et al, 2019). Severinia buxifolia plant was
extracted in different solvents and investigated for antioxidant and anti-inflammatory activity.
The results obtained showed that methanol extraction yielded high chemical content and high
extraction yield (33.2%), as well as phenols (13.36 mg), flavonoids (1.92 mg), alkaloids (1.40
mg) and terpenoids (1.25%, w/w) was found to exist. The methanol extract showed high an-
tioxidant (16.50 pg/ml) and anti-inflammatory activity in vitro (ie, albumin denaturation: IC,,
28.86 ug/ml; antiproteinase activity: IC., 414.29 pg/ml and membrane stability: IC_, 319 ug /
ml) was determined. The methanol extract of S. buxifolia has been considered as a promising
antioxidant and anti-inflammatory agent in the pharmaceutical industry (Dieu et al, 2019). Ex-
tracts of endophytic fungi isolated from Cassia fistula plant have the potential to scavenge DPPH
radical, and the maximum scavenging of dichloromethane CFS1 among all extracts was 87.65%.
The obtained fungal extracts E. coli, Ps. aeruginosa, B. subtilis and St. aureus showed a significant
antibacterial effect (Shoba et al, 2017).

Antioxidant and antidiabetic activity of endophytes isolated from Nephelium lappaceum L.
leaves was studied. Among the free radicals, the IC_, values were 1.35 mg/ml and 1.47 mg/ml
for 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and DPPH, respectively, and
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the antidiabetic activity was 2.5 mg/ml for a-amylase and 2.29 mg/ml for a-glucosidase (Chig-
urupati et al, 2019). The biologically important phytochemicals contained in the methanol ex-
tract of the endophytic fungus C ladosporium uredinicola were tested for their antioxidant, an-
tidiabetic, and a- ethylcholine esterase activity in vitro. The qualitative analysis of C. uredinicola
extract showed the presence of flavonoids, tannins, alkaloids, glycosides, phenols, terpenoids
and coumarins. GC-MS analysis identified seven different phytochemicals and four of them are
coumarin, hymechromone and alloisoimperatorin coumarins (Govindappa et al,, 2019).

Phenolic compounds play an important role in plant cells and plant adaptation. The interest
in them is free radicals accumulated in the body during the inflammatory process, thus they
have anti-microbial, anti-inflammatory and anti-tumor effects (Samoilova et al,, 2014). Metha-
nol, acetone and aqueous extracts of Vitex negundo Linn plant leaves were obtained and tested
for antioxidant and enzyme inhibitory («a-amylase and urease) activities. The obtained extracts
reduced the level of damage by breaking down the DPPH radical. In addition, all extracts of V.
negundo inhibited a-amylase enzyme (Prakash et al, 2017). Four endophytic fungi were iso-
lated from Catharanthus roseus. Two endophytes positively affected by DPPH free radicals are
Aspergillus sp. was found to be. The antioxidant activity of both endophytes was 47.74% and
44.28%. The presence of phenols and flavonoids was revealed when the extracts were chemi-
cally analyzed (Nagda et al, 2017).

Conclusion. The data presented in scientific sources show that type 2 diabetes is a disease
characterized by chronic hyperglycemia with metabolic disorders of carbohydrates, lipids, and
proteins. Type 2 diabetes can be controlled with antidiabetic drugs that control the activity of
carbohydrate-degrading enzymes in the digestive tract, including a -amylase and a -glucosi-
dase. Plants can be used as enzyme inhibitors, but the plant supply is limited, leading to the loss
of valuable plants. However, endophytic fungi, like many plants, produce chemical compounds
and, as a result, can prevent diabetes by identifying a -amylase inhibitors. Also, the use of endo-
phytic fungi in the pharmaceutical industry is more convenient and less expensive. This makes
it possible to provide antidiabetic drugs to the population with a difficult standard of living.
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BRIEF ANALYSIS OF FUNGI DISTRIBUTION IN LANDSCAPE
PLANTS OF SAMARKAND CITY

G.K. Norimova*, Z.I1. Umurzakova*
Samarkand state university, Samarkand, Uzbekistan
*E-mail: narimovaguljaxon@gmail.com

This article provides information about fungi common in introduced ornamental trees, shrubs
and flowers that are part of the flora of the city of Samarkand. As a result of the studies carried
out in the ornamental flowers of Samarkand, at Cleome gynandra L. the Erysiphe cruciferarum
var. cleomes, at Chelidonium majus L. the Erysiphe macleayae, at Chrysanthemum indicum L. the
Erysiphe cichoracearum f. Chrysanthemi, at Helianthus tuberosus L. the Erysiphe cichoracearum
f- helianthi, at Impatiens balsamina L. the Sphaerotheca castagnei f. impatientis, at Aster tatari-
cus L.f. the Sphaerotheca fuliginea f. asteris, at Zinnia elegans Jacq. the Sphaerotheca fuliginea f.
zinniae, at Alsea rosea L. the Podosphaera hibiscola micromycete fungi were found. Also related
to macroscopic fungi, Pleurotus ostreatus was found in the stem cut of Populus nigra L., Trametes
versicolar in the stem cut of Platanus orientalis L., Inonotus hispidus in the stem of Salix alba L.

Key words: Erysiphe, Sphaerotheca, powdery mildew, macromycetes, Trametes.

The city of Samarkand has favorable conditions for the introduction of many plants due to
its geographical and climatic position. Therefore, the composition of the urban flora is charac-
terized by a variety of introduced ornamental trees, shrubs and flowers. In particular, maple,
alder, pine, paulownia, false chestnut, willow and poplar, white birch, boxwood, cypress, oak,
spruce are an integral part of the urban landscape. The continental climate of Samarkand, the
automorphic and hydromorphic composition of the soil is the primary factor in the growth and
development of plants (Haydarov et al, 2022).

Moderate and hot days of the city of Samarkand are on average 210 days, a large amount of
precipitation is observed in March-April, the air temperature in winter and the early start of the
growing season are favorable conditions for the development of fungi (Haydarov et al, 2022).

We conducted research in the spring and autumn seasons of 2022 to study the composition
of the mycobiota of the city of Samarkand. In the course of our research, planned observations
were carried out and herbarium samples were collected. The collected herbarium samples were
analyzed morphologically and taxonomically in the Laboratory of Molecular Biotechnology and
Modern Botanical Research of SamSU. The modern systematic nomenclature of identified fun-
gal species is given on the basis of indexfungorum.org data, the plantlist.org database of plant
names (accessed 03.03.2023).

In the course of research in plants belonging to 6 families, 9 genera and 9 species, 9 spe-
cies of micromycetes belonging to 2 divisions, 2 classes, 2 orders, 2 families and 4 genera were
identified. In plants belonging to 2 families, 3 genera and 3 species, 3 species of macromycetes
belonging to 1 section, 1 class, 2 orders, 3 families, 3 genera were identified (Tab.).

Table: Taxonomic analysis of fungi common in ornamental plants in Samarkand

168




Branch Class Order . Numb(_er of
Family Genus species
Erysipha 4
Ascomycota Leotiomycetidae Helotiales Erysiphaceae Sphaerotheca 3
Podosphaera 1
Pucciniomycetes Pucciniales Pucciniaceae Uromyces 1
Hymer;ochae- Hymenochaeta- Inonotus 1
Basidiomycota ) ) tales ceae
Agaricomycetidae Polyporales Polyporaceae Trametes 1
Pleurotaceae Pleurotus 1
Jami: 2 3 56 6 7 12

Decorative flowers of the city of Samarkand at Cleome gynandra L. the Erysiphe cruciferarum
var. cleomes Y.S. Paul & V.K. Thakur, at Chelidonium majus L. the Erysiphe macleayae R.Y. Zheng
& G.Q. Chen, at Chrysanthemum indicum L. the Erysiphe cichoracearum f. chrysanthemi Jacz., at
Helianthus tuberosus L. the Erysiphe cichoracearum f. helianthi Jacz., at Impatiens balsamina L.
the Sphaerotheca castagnei f. impatientis Rabenh., at Aster tataricus L.f. the Sphaerotheca fulig-
inea f. asteris Benu., at Zinnia elegans Jacq. the Sphaerotheca fuliginea f. zinniae L.A. Kantsch. &
Melia, at Alsea rosea L. the Podosphaera hibiscola (Z.Y. Zhao) U. Braun & S. Takam. micromycete
fungi were identified, such as (Braun, U. et al 2012, Gaponenko N.I. et al,, 1983) (Fig. 1).

Figure (1): Host plant and pathogenic micromycetes: A - Chrysanthemum indicum L. - Ery-
siphe cichoracearum f. chrysanthemi Jacz., B - Impatiens balsamina L. - Sphaerotheca castag-
nei f. impatientis Rabenh., C - Alsea rosea L. - Podosphaera hibiscola (Z.Y. Zhao) U. Braun & S.

Takam., D - Zinnia elegans Jacq. - Sphaerotheca fuliginea f. zinniae L.A. Kantsch. & Melia.

Among the identified species, Erysipha (4 species), Sphaerotheca (3 species), and Podos-
phaera (1 species) belong to the powdery mildew family and have been found to exhibit diag-
nostic signs of powdery mildew disease predominantly on the surface of the host plant leaves
(Fig. 1) . Leaky spots on the surface of the leaves are fungal mycelium, with the development of
the mycelium, the leaves turn yellow and die (Bruce Ing 2021, G.K. Norimova et al,, 2020).

Also Uromyces gilgitae S. Ahmed, belonging to the rust fungus family. It was determined in
the leaves and buds of Sophora alopecuroides L.

During research, Pleurotus ostreatus (Jacq.) P. Kumm was classified as a macroscopic fun-
gus in the stem cut of Populus nigra L., Trametes versicolar (L.), Lloyd in the stem cut of Platanus
orientalis L., Inonotus hispidus (Bull.) P. Karst was found in the stem of Salix alba L. (Fig. 2).
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Figure (2): Host plant and macromycetes: A - Populus nigra L. - Pleurotus ostreatus (Jacq.)
P. Kumm,, B - Platanus orientalis L. - Trametes versicolar (L.), Lloyd, C - Salix alba L. - Inonotus
hispidus (Bull.) P. Karst.

Summary. Based on diagnostic and taxonomic analysis, 9 species of pathogenic micromy-
cetes and 3 species of macromycetes were identified. Among the identified species, Erysipha (4
species), Sphaerotheca (3 species) were dominant.
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SOME PROTECTIVE PROPERTIES OF GREEN SYNTHESIZED
METALLIC NANOPARTICLES

S. Omarova'*, I. Huseynova?, A. Bakhshiyeva!, M.T. Adican'?, R. Khalilov*
1Baku state university, Baku, Azerbaijan
?[nstitute of molecular biology and biotechnologies, Baku, Azerbaijan
3Mardin Artuklu university, Mardin, Turkiye
*E-mail: sabinaomaroval @gmail.com

With the development of nanotechnology, it becomes possible to develop new approaches to
the protection of living organisms. In particular, the biogenic synthesis of nanoparticles is rele-
vant for the purpose of their use as protective agents against pathogens. We have obtained silver
nanoparticles (NPs) using Raphanus sativus L. (RS) leaf aqua extract and studied their antimicro-
bial properties. It was determined than green synthesized NPs showed antipathogenic properties
against gram-positive and gram-negative bacteria strains, as well as Candida albicans yeast.

Key words: Ag nanoparticles, green synthesis, antibacterial effect, antifungal activity, Ra-
phanus sativus
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Often the issue of biodiversity loss is used to draw attention to environmental issues. It may
be closely related to the health of mankind. More specific biodiversity-related values are food
derived from natural products and raw materials for the preparation of medicines. Advances
in nanotechnology allow experiments to be carried out to identify more effective agents used
in biomedicine.

Silver ions are famous for their antimicrobial activity (Jebril et al. 2020). It is known that
nanoparticles usually show strong antimicrobial effects due to their large surface area. The
same we can say about Ag nanoparticles (NPs). When AgNPs adhere to the bacterial cell wall,
they can also pass through the membrane and enter the bacterium. There is a size-linked an-
tibacterial impact. Smaller NPs have a large surface area in contact with the bacterial cells and
can penetrate the cytoplasm more frequently than bigger NPs. The main reason for the antimi-
crobial properties of AgNPs is that they bind to -SH groups (thiol) and interfere with the integ-
rity of the bacterial cells (Jebril et al. 2020).

Baker et al. (2005) evaluated the effect of particle size on the antimicrobial activity of Ag-
NPs. The AgNPs were created using two largescale vacuum synthesis techniques, and then anti-
bacterial studies on AgNPs of two different sizes against E. coli were conducted in solution and
on agar plates. Both types of AgNPs had relatively wide size distributions, with sizes ranging
from 5 to 70 nm (mean size 15 nm) and 50 nm to greater than 100 nm (mean size 75 nm), re-
spectively. The findings show that AgNPs with a smaller size (15 nm) have greater antibacterial
activity against E. coli cells. Due to their nano size, AgNPs generate reactive oxygen species and
free radicals that bind to bacterial cell membrane proteins, damage the cell wall, and inhibit re-
spiratory enzymes. As a result, they give rise to the death of microorganisms through oxidative
stress. AgNPs, which are biocidal against various gram-negative and gram-positive bacteria,
also inhibit growth by disrupting DNA replication (Tang and Zheng 2018).

Many scientists are working on producing metal nanoparticles by plant extracts for use
as biomedicines against drug-resistant bacteria and malignant cell lines. In the current study,
plant-based AgNPs were synthesized using Raphanus sativus L. (RS) leaf aqua extract. The in-
hibitory effect of biosynthesized RS-AgNPs on food pathogens is shown in Table 1.

Table (1): MIC values (mg/mL) of RS-AgNPs, AgNO, and antibiotics

Microorganisms RS-AgNPs AgNO, Antibiotics*
Staphylococcus aureus 0.03 2.65 2.0
Bacillus subtilis 0.25 1.32 1.0
Escherichia coli 0.50 0.66 2.0
Pseudomonas aeruginosa 0.12 1.32 4.0
Candida albicans 0.06 0.66 2.0

*Colistin (gram + bacteria), vancomycin (gram - bacteria), and fluconazole (C. albicans
yeast)

It can be easily said that the inhibitory effect of AgNPs synthesized in this work is higher
than AgNO, and antibiotics, even at low doses. The strongest effect of AgNPs was 0.0312 mg/
mL against Staphylococcus aureus. Alkhalaf et al. (2020) reported similar MIC values for the
same bacteria, while other researchers found this value as 0.125-0.625 mg/mL (Baran et al.
2021). MIC values (mg/mL) of synthesized RS-AgNPs for Candida albicans, Pseudomonas aeru-
ginosa, Bacillus subtilis, Escherichia coli, and Staphylococcus aureus were set as 0.0625, 0.125,
0.25, 0.50 and 0.0312, respectively.

The synthesized RS-AgNPs demonstrated potent anti-fungal activity against Candida albi-
cans yeast at a very low minimum inhibitor concentration. It was determined that the synthe-
sized RS-AgNPs were 32 times more effective on the growth of Candida albicans yeast than the
standard antibiotic (Table 1).

In the current study, it is seen that there are AgNPs of approximately 10 nm in size (Hatipog-
luetal. 2023). Agnihotri et al. (2014) stated that RS-AgNPs smaller than 10 nm (especially 5 nm
in size) show a rapid antimicrobial effect. Morones et al. (2005) used three types of Gram-neg-
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ative bacteria, including V. cholera, P. aeruginosa, and S. typhus, to evaluate the size-dependent
antibacterial action of AgNPs in the range of 1-100 nm. AgNPs derived from Raphanus sativus
aqueous leaf extract had antipathogenic properties against gram-positive and gram-negative
bacteria strains, as well as Candida albicans yeast.

As a result, after further cytocompatibility testing, AgNPs synthesized with RS using a sim-
ple, cost-effective, and environmentally friendly method can be used as a primary antibacterial
component or as an adjuvant to antibiotics to improve bacterial disease treatment in animal
infections, and anisotropic AgNP-based antimicrobial gel formulations for topical use.
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BACTERIAL COMMUNITY DIVERSITY AFFECTING
DIFFERENT STAGES OF RICE CULTIVATION

E.E. Omeroglu*, A. Bayer
Ege university, Izmir, Turkiye
*E-mail: esraerso@gmail.com

Safe food production has become one of the most striking issues of today in order to provide
sufficient food. One of the most important concerns is the accumulation of arsenic, which is obser-
ved in food products and causes serious health problems.

Today, health concerns about the accumulation of arsenic in rice are also increasing. Studies to
be carried out in this context are important in order to carry out bioremediation more effectively in
arsenic contaminated areas and to contribute to sustainable agriculture. It is thought that metage-
nomic studies will provide important information about the arsenic-resistant microorganisms in the
areas where arsenic contamination is observed and the diversity of these microorganisms.

In this study; the abundance and diversity of the dominant microbiota were determined by
metabarcoding from the water and soil samples used in the rice production stages. During grain
formation, members of the Comamonadaceae family were dominantly observed in groundwater.

Key words: Arsenic, rice, metabarcoding, diversity of microbiota, sustainable agriculture
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Introduction. Toxicity from heavy metals is of great concern all over the world. Arsenic, a
ubiquitous metalloid; due to its toxic effects, it has been reported by the U.S. Environmental
Protection Agency (EPA) as a potential human carcinogen (Raturi et al, 2023). At this point;
rice, which is thought to be the primary route for human exposure to arsenic, draws attention.
Because, considering the worldwide production and consumption rates, rice, which is one of
the most important basic foods; it was observed that arsenic bioaccumulation was higher com-
pared to other cereals (Williams et al, 2007; Lei et al, 2013; Wang et al,, 2019).

Various methods are used to remove arsenic from the environment. These methods inc-
lude physicochemical as well as biological applications (Singh et al, 2015; Raturi et al,2023).
The adaptability of microorganisms and their ability to survive in polluted environments allow
them to be used in applications in this field. Bacteria; it has an active role in the biogeochemical
cycle of arsenic by being effective on speciation and bioavailability with its features of using
oxidation/reduction and methylation/demethylation reactions (Hare et al, 2019; Raturi et al,
2023).

When the interaction between plants and microorganisms is investigated; it has been conc-
luded that microorganisms provide tolerance to plants in areas where contamination with ar-
senic is observed, as well as have effects on arsenic bioavailability (Kowalczyk and Latowski,
2018; Raturi et al,, 2023). Therefore, thanks to the metagenomic studies to be carried out in the
areas where arsenic pollution is observed; It is thought that important data can be provided in
terms of diversity as well as the strategies adopted by arsenic-resistant microorganisms (Ra-
turi et al,, 2023). Thus, the knowledge gap in this area will be filled and innovative approaches
will be provided in the development of safe sustainable technologies in treatment and agricul-
tural production in areas exposed to arsenic pollution (Raturi et al, 2023).

In this study carried out; water and soil samples at different stages of production from 3
different lands belonging to Balikesir-Gonen Turkey, where Gonen rice production is carried
out intensively, were examined. Metagenomic analyzes were carried out in order to obtain in-
formation about the microbiota of the samples.

Materials and Methods

Sampling area and materials

In this study, samples were taken from the paddy fields. Following the land exploration, 3
different points, namely Danakumu, Ulukir and Giindogan, which belong to the Balikesir-Génen
region, were selected as sampling points, taking into account parameters such as soil, irrigation
water (Ground water, Gonen River, Gonen Yenice Barrage) and paddy varieties. On the other
hand, sampling materials consist of soil, sludge, water from each selected region depending on
the paddy development stages.

DNA isolation

To be used in metagenomic studies; total bacterial DNA was isolated from the water and
soil samples taken. During the isolation of the total genomic DNA of the water samples, 2 liters
of water sample was filtered using a 0.22um pore diameter membrane filter. At this stage, the
required number of membrane filters was used. In the isolation of DNA from soil samples, total
DNA isolation was performed by using 10 different tubes for each sample. At the relevant sta-
ge, the procedures of the kits were applied using Norgen Biotek’s Genomic DNA Isolation Kit
(News Medical, Cat. 24700; Water RNA/DNA Purification Kit (Product # 26480) and Soil DNA
Isolation Plus Kit (Product # 64000) DNA isolation kit. Integrity controls of the extracted DNAs
were made with 1% agarose gel electrophoresis (Ersoy Omeroglu et al,, 2022) and purity cont-
rols were carried out according to A,, /A, ratio by measuring with nanodrop.

Next Generation Sequencing (NGS) and Metabarcoding

NGS method was used to identify bacterial communities. At this stage, the method applied
by Ersoy Omeroglu et al. in 2021 was taken as reference (Ersoy Omeroglu et al, 2021).

Results and Discussion. When the results of metagenomic analysis are examined; it was de-
termined that Proteobacteria phylum members were dominant for both species diversity and
species abundance. Bacteriodota, Verrucomicrobiota and Actinobacteriota are the phyla that
follow the Proteobacteria phyla. Although methane is known to be metabolized anaerobically
and aerobically, aerobic methanotrophs are also found in the Proteobacteria and Verrucomic-
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robia phyla (Lee et al, 2014). The first water samples for both regions, the groundwater used
for irrigation in the Danakumu region and the dam water used for irrigation in the Giindogan
region, are the samples with the least phylum diversity. In addition, the sludge sample taken
from the Glindogan region during the grain formation stage is the sample with the highest phy-
lum diversity since it contains 21 phylum members.

It was determined that Gammaproteobacteria and Bacteroidia members were common in
all sampling areas. When all samples are evaluated; it was observed that the sludge sampling
made at the time of first tillering from the Giindogan region was the sampling with the highest
number of class members. When the order of the microbiota members in the rice samples is
examined; while it is observed that the members of Burkholderiales have a common feature in
all the samples, when the diversity as well as the species abundance is examined, the samples
in the first row are the water samples belonging to the first tillering and grain formation belon-
ging to the Danakumu region.

When examining in terms of ordo diversity; it was determined that there was more diver-
sity in the water samples taken during the first tillering and summer periods among the water
samples belonging to the Glindogan regions. This situation is also valid for the water samples
from the Danakumu region. It was determined that the members of the genus Pseudomonas
were the most common in the first water sample from the Giindogan region.

Members of the Comamonadace family were observed as common families in all samples,
but the first sludge sample from the Ulukir region and a total of three sludge samples belonging
to the first sprouting and first tillering stages are excluded from this situation. The water samp-
les taken from the Danakumu region during the first tillering and grain formation stages are
the samples with the highest abundance and diversity within the scope of this family members.

Conclusion. In the development of strategies to prevent exposure to chemicals with toxic
effects such as arsenic, applications to reduce accumulation in food products are needed. In this
situation; it is important to examine the physicochemical cycles and to identify the dominant
microbiota members during the production stages. Considering rice production, not only ar-
senic pollution but also microbial communities involved in methane production play an active
role. Increasing this and similar studies is considered to be a determining factor in this context.
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MAHALLIY KARTOSHKA TUGANAKLARIDA KASALLIK
QOZG’ATUVCHI ZAMBURUG’LAR

B.A. Ravshanov*, N.Sh. Azimova, H.X. Karimov
0‘zR FA Mikrobiologiya instituti, Toshkent, O‘zbekiston
*E-mail: baxriyoraktamovech@gmail.com

The results of the research on the isolation of fungi from infected tubers of local potato va-
rieties “SANTE” and “Red SCARLETT” grown in our republic were presented. Pure cultures of Al-
ternaria belonging to the group of phytopathogenic fungi were isolated from potato tubers of the
“SANTE” type, and fungi isolates belonging to the genus Phoma were isolated from potato tubers
of the “Red SCARLETT” variety.

Key words: potatoes, Sante, Red Scarlett, Alternaria, Foma.

Kartoshka ekini mamlakatimizda eng kop yetishtiriladigan qishloq xo‘jaligi ekinlaridan
biri hisoblanadi. Chunki aholi tomonidan ushbu mahsulotga bo‘lgan talab yuqoridir. Biroq, ho-
zirgi vaqtga qadar xorijiy mamlakatlardan kartoshka importi amalga oshirilayotganligi kuza-
tilmoqda.

2022-yilning yanvar-oktabr oylarida O‘zbekiston 16 ta davlatdan qiymati 65,9 min. AQSH
dollariga teng bo‘lgan 404,1 ming tonna kartoshka import qgilgan. Kartoshka importi o‘tgan
yilning mos davri bilan solishtirilganda 14,7 ming tonnaga oshgan. 2022- yil yanvar-sentabr
oylarida respublikamizda 2,6 mln. tonna kartoshka yetishtirilgan. Kartoshka yetishtirish o‘tgan
yilning mos davri bilan solishtirilganda 6,6% ga oshgan (https://stat.uz).

Buning sababini aholi sonining ortib borayotganligi, shuningdek, turli xil omillar ta’sirida
ba’zi hududlarda kartoshka kasalliklarining rivojlanishi va hosildorlikka salbiy ta’sir ko‘rsa-
tayotganligi bilan izohlash mumkin.

O‘zbekistonda sabzavot ekinlarida eng keng tarqalgan zamburug‘ kasalliklariga barglarn-
ing jigar rang, oq-quruq dog‘lanish kasalliklari, gorason, fomoz, fuzarioz va vertitsillioz so‘lish,
ildiz chirishi, kul rang chirish kabi kasalliklar kiradi. Fitoftoroz, un-shudring, turli xil chirish, an-
traknoz, poya raki, rizoktonioz va parsha kasalliklari kamroq uchraydi (Kimsanbaev va boshgq.,
2013).

Kartoshkani nafaqat vegetatsiya davrida balki, tuganaklarini saqlash jarayonida ham turli
xil kasallik belgilarining paydo bo‘lishi kuzatiladi.

Ushbu tadqgiqotning maqgsadi mamlakatimizda ko‘p yetishtiriladigan “SANTE” va “Qi-
zil SCARLETT” navli kartoshka tuganaklarini saqlash jarayonida kasallik belgilari namoyon
bo‘lgan namunalarining mikoflorasini aniglashdan iborat.

Tadqgiqot uchun Respublikamizda aholi iste’'moli uchun yetishtirilayotgan “SANTE” navi
va “Qizil SCARLETT” navli kartoshka tuganaklaridan kasallik belgilari namoyon bo‘lgan namu-
nalar tanlab olindi va laboratoriyaga olib kelindi. Ushbu namunalarda qurugq chirish va turli xil
dog‘lanish belgilarining mavjudligi aniglandi. Kartoshka tuganaklari oqib turgan vodoprovod
suvida yaxshilab yuvilib, 80% li spirt bilan artilib,1-2 sekund davomida yoqib olindi. So‘ngra,
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steril skalpel va pintset yordamida 1-2 sm dan kesib olindi va agarli Chapek sun’iy ozuga muhiti
hamda nam kameraga ekildi. Shundan so‘ng 25-26 °C haroratli termostatga qo'yildi. 1-3 kundan
keyin bakteriyalar va zamburug‘larning o‘sishi kuzatila boshlandi.

Zamburug‘larning sof kulturasini ajratib olish magsadida mikromitsetlarning koloniyalari
agarli Chapek sun’iy ozuqaga muhitiga takroriy ekib olindi, so‘ngra termostatga 25 °C harorat-
ga qo'yildi. 3-4 kunlik o‘sgan mikroskopik zamburug‘larning sof kulturasi NLCD-307B rusumli
(400 marta kattalashtirilgan) mikroskop ostida o‘rganildi. Mikroskopik zamburug‘larning tur-
kumlari klassik usulda aniglandi (Litvinov M.A., 1967; Gomjina M., 2017).

Tadqiqotlarni olib borish jarayonida “SANTE”navli kasallangan kartoshka tuganaklarining
ichki gismida quruq chirish va makrosporioz kasalliging belgilari aniglandi (1-rasm). “Qizil
SCARLETT” navli kasallangan kartoshka tuganagida esa fomoz kasalligining belgilari kuzatildi
(2-rasm).

“SANTE”navli kasallangan kartoshka tuganagidan Alternaria turkumiga mansub 2 ta izoly-
at va “Qizil SCARLETT” navli kasallangan kartoshka tuganagidan Phoma turkumiga mansub
bo‘gan 1 ta zamburug'’ izolyatining sof kulturalari ajratib olindi (3-rasm).

Rasm (1): Kasallik belgilari mavjud bo‘lgan “SANTE”navli kartoshka tuganagidan fitopa-
togen zamburug‘larni ajratib olish jarayoni

Rasm (2): Kasallik belgilari mavjud bo‘lgan “Qizil SCARLETT” navli kartoshka tuganagidan fi-
topatogen zamburug‘larni ajratib olish jarayoni

Rasm (3): “SANTE”navli kartoshka tuganagidan ajratilgan Alternaria sp.1 va Alternaria
sp.2 izolyatlari (1, 2); “Qizil SCARLETT” navli kartoshka tuganagidan ajratilgan Phoma sp.
izolyati (3).

Chapek ozuqga muhitida ekib olingan kartoshka bo‘laklaridan turli xil zamburug’ koloni-
yalarining o‘sishi kuzatildi. Demak, kartoshka tuganaklarining mikoflorasida nafagat ushbu
fitopatogenlar guruhiga kiruvchi mikroorganizmlar, shu bilan birga ikkilamchi patogen va sa-
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profit mikroorganizmlarning ham mavjudligi ma’lum bo‘ldi. Keyingi tadqiqotlarda bunday na-
munalarning umumiy mikroflorasining tarkibini o‘rganish bu boradagi aniq tadqiqot natijalar-
ini olishga imkon beradi.

Xulosa qilib aytganda, o‘rganilgan “SANTE” navli kartoshka tuganagida Alternaria turkumi-
ga mansub 2 ta izolyat va “Qizil SCARLETT” navli kartoshka tuganagida Phoma sp. izolyatining
sof kulturasi ajratib olingan bo‘lib, ushbu fitopatogen zamburug‘lar ularning kasallanishiga sa-
bab bo‘lgan asosiy fitopatogen mikroorganizmlardan biridir. Bunday kasalliklarni oldini olish
va tarqalishiga yo‘l qo‘ymaslik uchun tuganaklarni to‘g‘ri saqlash qoidalariga rioya qilish, kar-
toshka o‘simligini yetishtirishda esa fungitsid preparatlaridan foydalanish tavsiya qilinadi.
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BIOLOGIK SIRT FAOL MODDALAR PRODUTSENTI BO'LGAN
ACINETOBACTER AVLODIGA MANSUB BAKTERIYALARNI AJRATIB
OLISH VA TANLASH

X.T. Vohidov*, A.F. Xoliqov, B.X. Alimova, 0.M. Po‘latova, A.A Mahsumxanov
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In the experiment, bacteria were isolated from soil contaminated with oil residues and identi-
fied in a MALDI TOF mass spectrometer. The characteristics of the formation of biological surfac-
tants were studied in the separated samples according to the emulsification index. The growth of
the samples in nutrient media with different carbohydrate sources was tested.

Key words: biosurfactant, Acinetobacter junni, microbial surface active compounds

Bioemulgatorlar va biosurfaktantlar funksionalligi va ekologik tozaligi tufayli 21-asrning
muhim biomolekulalaridan hisoblanadi. Ular har xil mikroorganizmlar tomonidan turli xil sha-
roitlarda ishlab chiqariladi. Ular neft, ozig-ovqat, tibbiyot, farmasevtika, kimyo, selluloza va
gog'oz, to‘qimachilik va kosmetika kabi sanoatning turli sohalarida keng qo‘llaniladi. Tuproq
bioremediatsiyasida keng qo‘llanilishi tufayli ular endi “yashil molekulalar” deb ham ataladi.
Ularning jahon bozoridagi ahamiyati kun sayin ortib bormoqda, chunki ular yuqori umumiy
qiymatga ega tabiiy resurslardir. Biologik sirt faol moddalar turli xil mikroorganizmlar tomoni-
dan ishlab chiqariladi, Acinetobacter avlodi vakillari bular ichida alohida o‘ringa ega. Buning
sababi bioemulgatorlar ishlab chiqarish xususiyati birinchilardan bo‘lib Acinetobacter avlodi
vakillarida aniglangan. Emulsan va Alasan Acinetobacter avlodi vakillari tomonidan sintez
qilinib, tijorat magsadlarida ishlab chiqariladigan bioemulgatorlarning eng yaxshi namunalar-
idir. Ushbu emulgatorlar asosan neft qoldiglarini parchalashda va toksik birikmalarning bio-
degradatsiyasini yaxshilashda qo‘llaniladi. (Mujumdar va boshgq., 2019)

Biologik sirt faol moddalarni sintez giluvchi bakteriyalar asosan neft bilan ifloslangan tupro-
glarda mavjud bo'lib, ular biologik sirt faol moddalarni sintez qilish orqali uglevodorodlarni
o‘zlashtirishni osonlashtiradi. Bacillus va Pseudomonas avlodiga mansub ko‘pgina shtammlar
neft bilan zararlangan tuproqglardan ajratib olingan. (Ohadi va boshq., 2017)

Acinetobacter avlodi namunalari Qashqadaryo viloyati Muborak tumanida joshlashgan
“O‘zbekneftgaz” ning PS Karim koniga qarashli neft-gaz qudug'i atrofidagi tuproqdan ajratib
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olindi. Olib kelingan tuproq namunalaridan 10 g dan olinib 100 ml sterillangan fiziologik erit-
mada suspenziya tayyorlandi. Yaxshilab aralshtirilib, yuqori fazasidan 2 ml olinib, 100 ml Ray-
mond ozuqa mubhitiga ekildi. Tarkibi: NH,NO, - 2 g/I; KH,PO, - 2 g/I; Na,HPO, - 3g/I; MgSO,
- 0,2 g/l; Na,CO, - 0,1 g/I; MnSO, - 0,02 g/1; FeSO, - 0,01 g/1; CaCl, - 0,01 g/1. 0zuga muhitiga
yagona uglevod manbai sifatida 2 % (umumiy hajm ulushida) suyuq neft qo‘shilgan. Kolbalar
150 ay/daq 30°C 5-7 sutka davomida inkubatsiya qilindi. Bunda neftdan boshqa uglerod man-
bai bo‘lmaganligi uchun faqat neftni o‘zlashtirgan bakteriyalargina rivojlandi. Shundan so‘’ng
ketma-ket suyultirish yo‘li bilan namunalar ajratib olindi. (Alimova va boshgq., 2022)

Dastlabki skriningda ular Emulgirlash indeksi (Kuper va Goldenberg, 1987) orqali tanlab
olindi. Bunda 2 ml kultura suyugligidan probirkaga olinib, ustiga 2 ml dizel yoqilg‘isi quyiladi
va 2 daqgiqa vorteks qilinadi. Shunda hosil bo‘lgan ko‘pik balandligini umumiy aralashma balan-
dligiga nisbati emulgirlash indeksini ifodalaydi. Shunday yo’l bilan 4 ta namuna ajratib olindi,
shartli nomlandi va ular uchun optimal ozuga muhiti tanlash maqgsadida har xil uglevodli ozuqa
mubhitlarida o'stirildi. (1-jadval)

Ozuga mubhitlari uglerod manbalari (umumiy ozuga muhit hajmidan): 2% glyukoza;
1% geksadekan; 2% glitserin. Mineral tuzlar tarkibi: NaCl - 3 g/I; Na,HPO, - 3 g/I; KH,PO, -
2 g/l; (NH,),SO, - 5 g/I; MgS0,*7H,0 - 0,7 g/1; mikroelementlar - 1 ml/I,

Jadval (1): Har xil uglevod manbalarida o‘stirilgan namunalarda emulgirlash indeksi

Emulgirlash indeksi % da
2% glyukozali ozuqga 1% geksadekanli ozuga 2% glitserinli ozuqa
namunalar mubhitida muhitida muhitida
48 soatda| 96 soatda 48 soatda 96 soatda 48 soatda 96 soatda

AVK 2/6/2 13,96 16,27 25,58 32,6 4,76 19,56
AVK 2/5/2M 13,95 9,09 22,22 20,83 0 9,09
AVK 2/6/2M 8,51 13,04 15,68 43,18 0 0
AJKC2/6/1 7,31 15,21 0 26 0 11,11

Ma'lumotlar tahlil qilinganda namunalar geksadekan qo‘shilgan ozuga mubhitida
o‘stirilganda emulgirlash indeksi glyukoza va glitserin qo‘shilgan ozuga muhitlaridagiga
nisbatan yuqori bo‘lishi aniglandi. Misol uchun, 96 soat o'stirilgan AVK 2/6/2M namunada
maksimal emulgirlash indeksi 43,18% ni ko‘rishimiz mumkin. Shundan so‘ng ozuga mubhitida
geksadekanning optimal miqdorini aniglash maqsadida 2%, 4%, 6% geksadekan qo‘shilgan
ozuqga muhitlarida o‘stirib tekshirib ko‘rildi. (2-jadval)

Jadval (2): Geksadekanning 2%, 4% va 6% miqdordagi ozuqa muhitlarida o‘stirilgan na-
munalarda emulgirlash indeksi

Namunalar Emulgirlash indeksi

2% geksadekan 4% geksadekan 6% geksadekan
24h 48h | 96h | 120h | 24h | 48h | 96h | 120h | 24h | 48h | 96h | 120h
AVK 2/6/2 32,55 | 39,13 | 44,44 | 43,9 |27,65|38,09| 43,9 |44,44|34,88|41,86|46,51|48,83
AVK2/6/2M | 10,71 | 40,47 | 20,83 | 42,85 |16,32|33,33|18,36| 20 20 |27,65[39,53|36,36
AVK2/5/2M | 28,26 40 | 22,72 | 43,9 |26,66|32,65|24,44|18,75|15,38|27,27|21,73|39,13
AJKC2/6/1 29,64 | 23,4 | 36,58 | 40,42 |39,53| 37,2 |45,23]41,86|20,83|38,29 (41,86 46,51

Yuqoridagi tajribadan geksadekanning 2%, 4% va 6% li konsentratsiyalarida o‘stirilganda
namunalarning emulgirlash indeksi ko‘rsatkichlarida katta farq yo‘qligini ko‘rishimiz mumkin.
Shuni inobatga olib keyingi tajribalarda geksadekanning 2% li konsentratsiyali ozuqa
muhitlaridan foydalanildi.

Tekshiralayotgan namunalar identifikatsiya qilish uchun MALDI-TOF mass-spektrofoto-
metrida tekshirib ko‘rildi. Namunalar hammasi Acinetobacter Junii ekanligi aniglandi.

178




AVK 2-5-2M Acinetobacter junii 2.03

AVK 2-6-2M Acinetobacter junii 2.00
AVK 2-6-2 Acinetobacter junii 2.42
AJKC 2-6-1 Acinetobacter junii 2.37

Shunday qilib, Qashqgadaryo viloyati Muborak tumanida joshlashgan “O‘zbekneftgaz” ning
PS Karim koniga qarashli neft-gaz qudug‘i atrofidagi tuproqdan ajratib olingan namunalar
neft destruksiya xususiyatiga ko‘ra ajratib olindi, idenfikatsiya qilindi. AVK 2/6/2 namunada
boshga namunalarga nisbatan emulgirlash indeksi yuqori ekanligini aniglandi. Shuning uchun
keyingi tajribalarni o‘tkazish magsadida AVK 2/6/2 namuna tanlab olindi.
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FARG'‘ONA VODIYSI TUPROQLARIDAGI MIKROORGANIZMLAR VA
ULARNING O‘SIMLIKLAR HAYOTIDAGI ROLI
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The article provides information about microorganisms found in the soils of the Fergana Val-
ley. The importance of various soil microorganisms: bacteria, actinomycetes, fungi, algae, yeasts,
lichens to soil fertility and plant life has been analyzed and scientifically based. ammonifiers, oli-
gonitrophils, phosphorus-decomposing bacteria, nitrogen-fixing bacteria, actinomycetes, micro-
scopic fungi actively participate in the process of soil formation and increase its productivity, and
in the decomposition of plant residues in the soil.

Key words: Microflora, bacteria, actinomycetes, fungi, microorganisms.

Tuproqgning hosil bo‘lish jarayoni va uning unumdorligini oshishi asosan mikroorganizm-
lar bilan bevosita bog‘liq. Tuproqqga tushadigan organik massaning asosiy qismini o‘simliklarn-
ing ildizlari tashkil etib, ularning chirishi natijasida esa tuproqda chirindi paydo bo‘ladi. Mana
shu jarayonning sodir bo‘lishida mikroorganizmlarning ahamiyati benihoya cheksizdir. Bak-
teriyalar, aktinomitsetlar va zamburug'lar ta’sirida tuproqdagi murakkab organik birikmalar
nisbatan oddiy birikmalarga parchalanadi. Shu bilan birga bakteriya va zamburug'lar ta’siri-
da hosil bo‘lgan organik kislotalar o'z navbatida tuproqdagi mineral birikmalar bilan reaksi-
yaga kirishib, yangi xil birikmalarni sintez qilishda ishtirok etadi. Tuproq hayotida mikroor-
ganizmlarning roli g‘oyat katta. Tuproqning organik gismi turli o‘simlik va mikroorganizmlar
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chirindisidan iborat. Tuproqda kechadigan jarayonlar mikroorganizmlarning hayot faoliyati
bilan bog'lig. Avvalambor, bu o‘simlik va hayvon qoldiglarining mineralizatsiyasi, modda va en-
ergiya almashinuvi, azot va uglerod zahiralarini to‘ldirilishidir. Aminokislota, auksin, vitamin,
antibiotik kabi biologik faol birikmalar bilan tuprogni boyitishda ham mikroorganizmlarning
ahamiyati juda yuqori. Tuproqdagi mikrobiologik jarayonlarining jadalligi, mikrofloraning
miqdor va sifat tarkibi, ko‘p jihatdan tuproq haroratiga, mexanik tarkibiga, suv-havo rejimi-
ga, organik moddalar bilan ta’'minlanganligiga, relefning tuzilishiga eroziyaga chalinganligiga,
shuningdek, agrotexnik chora tadbirlarga, jumladan, mineral o‘g‘itlar qo‘llanilishga, haydalma
gatlamning chuqurligi va boshqalarga bevosita bog'liqdir (Raupova va boshq., 2013).

Tuproqdagi organik moddalarning mikroorganizmlar yordamida biologik singdirilishi
tufayli organik moddalarning parchalanishi sodir bo‘ladi. Tuproqda juda ko‘p miqdorda xil-
ma-xil mikroorganizmlar: bakteriyalar, aktinomitsetlar, zamburug‘lar, suv o‘tlari, achchitqilar,
lishayniklar va sodda, tuban jonivorlar yashaydi. Ularning miqdori nihoyatida o‘zgaruvchan
bo'lib, 1 gramm tuproqdagi soni million va mlrd. gacha yetadi. Shuningdek, tuprogning mikro-
biologik faolligi orqali uning xossalari, rejimlari hamda unumdorligi shakllanadi. Tuproqdagi
jarayonlarning, xossa, rejim va unumdorlikning hozirgi holatlarining sabablarini bilish va un-
umdorlikka baho berish hamda kerakli tomonga boshqarish uchun tuproq mikrobiologik faol-
ligini o‘rganish muhim masalalardan biridir (Xusanova va boshq., 2021).

Tuprogqlarda ogsillar eng jaddal parchalanadi va hujayralaning quruq massasining 50%
ni tashkil qiladi. Ogsillar ammonifikatorlar - aerob va anaerob bakteriyalar, aktinomit-
setlar, hamda zamburug‘lar tomonidan parchalanadi. Ushbu mikroorganizmlar tomonidan
ogsillarning parchalanishi natijasida azot ammiak ko‘rinishida ajraladi. Ammonifikatsiya ja-
rayoni o‘simliklarning oziqlanishida katta ahamiyat kasb etadi. Oligonitrofillar - tuproqda-
gi azot va uglerodni transformatsiyasida ahamiyati katta. Bu guruh mikroorganizmlar eng
muhim organik moddani uglerod qismini parchalaydi. Azotfiksatsiya qiluvchi bakteriyalar
atmosferadagi azotni o‘zlashtirish xususiyatiga ega. Ularning tuproqda to‘planishi uni ma’lum
miqdorda azot bilan boyishiga olib kelishi mumkin (Khusanova va boshgq., 2018).

Aktinomitsetlar tuprogning keng tarqalgan mikroorganizmlari sirasiga kiradi. Aktinomit-
setlar azotning organik va mineral shakllarini o‘zlashtiradi, mono, di- va polisaxaridlarda, shun-
ingdek xayvon va o‘simlik moylarini parchalashga qodir. Ba’zi aktinomitsetlar tuproq gumusi
va xitinni parchalashga qodir. Aktinomitsetlar tuzlarning yuqori konsentratsiyalariga chidamli,
ulardan ayrimlari atmosferada azot to‘plashga qodir (Zvyaginsev, 1991).

Tuproqdagi boshqa mikroorganizmlar bilan bir gatorda tuproq unumdorligida tuproq
mikroskopik zamburuglari katta o‘rin tutadi. Ularning ko‘p sonli turlari tuproqda o‘simlik
goldiglarini parchalashda faol ishtirok etadi. Tuproq zamburug'lari tuproqda ro‘y beradigan
biologik jaryonlardagina emas, balki o‘simliklar hayotida ham katta o‘rin tutadi. Zamburug‘lar
florasining tabiatdagi va insonning xo‘jalik faoliyatidagi ahamiyati ulkan. Jumladan, zambu-
rug‘lardan ko‘pgina shifobaxsh moddalar antibiotiklar, fermentlar ajratib olinadi, ayni chog‘da
ular xayvonlar va qishloq xojalik ekinlarining bir qancha kasalliklari kelib chigishiga sabab
bo‘ldi. Demak, tuproq zamburug‘larini tadqiq etish nafagat ilmiy-dunyoviy, balki katta amaliy
ahamiyatga ega. Ko‘plab olimlarning ishlarida ko‘rinadiki, O‘zbekiston tuproqlarida bosh-
qa tuprog- iqlim mintaqalarida joylashgan respublikalar tuproqlariga qaraganda ancha kam
miqdorda zamburug’ mo‘rtaklari uchraydi. Bu ma’lumotlar bizning tadqiqotlarimizda ham
tasdiglanmoqda. Bu mazkur o‘lkaning keskin tuproq-iglim sharoitlari- namlik yetishmasligi,
tuproq qorishmasining ishqorli reaksiyasi, organik moddalar miqdorining ozligi, tuprogning
juda zichligi kabilar bilan izohlanadi. Mikroskopik zamburug‘lar miqdori tuprogning madaniy-
lashtirilganligi darajasiga, uning yil mavsumiga bog‘liq bo‘ladi (Zvyaginsev, 1991).

Olib borilgan mikrobiologik tahlillar natijalari 1-jadvalda keltirilgan.
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1-jadval
Tuproqlardagi asosiy fiziologik guruh mikroorganizmlarning miqdori, KHB/g

tuproqda
Mikroorganizm turlari

Ne | Ammonifi- Fosfor . | Oligonitro- Erkin hol<'ia yas'h ovehi Mikromi- | Aktinomi-

katorlar parchalovchi fillar azot fiksatsiya sitlar sitlar

bakteriyalar qiluvchi bakteriyalar

1. 1,8x107 6x10° 4,8x10° uchramadi 7,5x10* uchramadi
2. 4,6x107 3x10° 1,5x10° uchramadi 1,3x10* 6x10*
3. 1,8x107 2,2x10° 5,8x10° uchramadi 1,5x10* uchramadi
4, 7,9x107 4,5x10° 6,3x10° uchramadi 1,0x10° 3x103
5. 6,9x107 6x10° 2,8x10° uchramadi 7,5x10* 1,5x10°3
6. 9x10° uchramadi 3,0x10° uchramadi uchramadi | uchramadi
7. 8,4x107 uchramadi 1,8x10° uchramadi 6x103 uchramadi
8. 6,3x107 4,5x10° 1,6x10° uchramadi 3x10* uchramadi
9, 1,2x108 uchramadi 8,5x10° uchramadi 3x104 1,5x10°
10. 2,7x107 uchramadi 1,3x10° uchramadi 9x103 uchramadi
11. 3,4x107 1,5x10° 7,6x10° uchramadi 3x10* 7,5x103
12. 7,5x10° uchramadi 9,3x10° uchramadi 6x103 uchramadi

Olib borilgan mikrobiologik tahlillar natijasida tadqiq etilgan tuproq namunalarida
ammonifikator bakteriyalarining miqdori 1 gramm tuproqda 10° dan 108 gacha KHB hujayra
borligi aniglandi. Ammonifikator bakteriyalari 9-namunada boshqa namunalarga nisbatan ko‘p
uchradi va 1,2x10® KHB/g ni tashkil etdi. 6 va 12-namunalarda ammonifikator bakteriyalar
boshga namunalarga nisbatan kam uchradi va 9-7,5x10° KHB/g ni tashkil etdi. Qolgan namu-
nalarda ularning umumiy miqdori 1 gramm tuproqda 1,8-8,4x10” KHB/g ni tashkil etdi. 1, 2 va
11-namunalarda Bacillus avlodiga mansub bakteriya turlaridan: Bacillus mycoides uchradi va
1,5x10° - 1,5x10° KHB hujayra/g ni tashkil qildi.

Tahlil gilingan tuproq namunalarida fosfor parchalovchi bakteriyalar 6, 7,9, 10 va 12-na-
munalarda umuman uchramadi. Qolgan namunalarda esa ularning miqdori 1 gramm tuproqda
10° dan 10° gacha KHB hujayrani tashkil qildi. 3-namunada fosfor parchalovchi bakteriyalar
ko‘p uchradi va 2,2x10° KHB hujayra/g ni tashkil etdi.

Tahlil gilingan barcha tuproq namunalarida kaliy parchalovchi bakteriyalar, hamda erkin
holda yashovchi azot fiksatsiya qiluvchi bakteriyalar umuman uchramadi.

Olib borilgan mikrobiologik tahlillar natijasida tadqiq etilgan tuproq namunalarida oligoni-
trofil mikroorganizmlarining miqdori 1 gramm tuproqda 10° dan 10° gacha KHB hujayra borligi
aniqlandi. Oligonitrofil mikroorganizmlar 2, 5, 7, 8 va 10-namunalarda boshqa namunalarga
nisbatan bir tartibga kop uchradi va 1,5-2,8x10¢ KHB hujayra/g ni tashkil gildi. Qolgan namu-
nalarda ularning miqdori 1 gramm tuproqda 3,0-9,3x10° KHB hujayra/g ni tashkil etdi.

Taxlil gilingan tuproq namunalarida mikromitsetlarning miqdori 1 gramm tuproqda 10°?
dan 10° gacha KHB hujayra borligi kuzatildi. 7, 10 va 12-namunalarda ularning miqdori kam
bo‘lib, 6-9x10° KHB/g ni tashkil etdi. 4-namudada esa ularning miqdori yuqori ekanligi aniqlan-
di va 1 gramm tuproqda 1,0x10° KHB hujayra/g ni tashkil qildi. 6-namunada mikromitsetlar
umuman uchramadi. Qolgan namunalarda 1 gramm tuproqda ular miqdori 1,3-7,5x104 KHB
hujayra/g ni tashkil etdi.

Aktinomitsetlar esa 2, 4, 5, 9 va 11-namunalarda uchradi xalos va ularning miqdori 1
gramm tuproqda 103 dan 10* gacha KHB hujayrani tashkil gildi. Qolgan namunalarda esa ular
umuman uchramaganligi kuzatildi. 14-namunada aktinomitsetlar migdori boshqa namunalar-
ga nisbatan bir tartibga ko‘p bo‘lib, 1 gramm tuproqda 6x10* KHB hujayrani tashkil etdi.

Xulosa qilib aytganda, ushbu mikrobiologik tahlil gilingan tuproq namunalarining mikro-
florasini o‘rganish natijasida barcha namunalarda asosiy fiziologik guruh mikroorganizmlari-
dan ammonifikator bakteriyalari miqdori 1 gramm tuproqda 10° dan 102 gacha KHB hujayra,
oligonitrofil mikroorganizmlari miqdori esa 10> dan 10° gacha KHB hujayra tashkil etganligi
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aniglandi. Ammonifikator bakteriyalarining miqdori fagat 9-namunadagina normada bo‘lib,
golgan namunalarda esa bir va ikki tartibga past ekanligi kuzatildi. Kaliy parchalovchi bakteri-
yalar, hamda erkin holda yashovchi azot fiksatsiya qiluvchi bakteriyalar umuman uchramagan-
ligi kuzatildi. Aktinomitsetlar fagatgina 5 ta namunada uchraganligi va normadan past ekanli-
gi, mikromitsetlar esa barcha tuproq namunalarida normadan ko‘p ekanligi kuzatildi, hamda
ushbu mikroskopik zamburug‘lar Mucor, Aspergillus va Fusarium avlodlariga mansub ekanligi
aniglandi.
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LACTOBACILLUS CINSLI SUD TURSUSU BAKTERIYALARININ
ANTiOKSIDANT FOALLIGI
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A total of 5 bacteriocinogenicLAB strains from Azerbaijani homemade samples of cheese (2
strains) and pickles (2 strains) prepared by traditional methods, as well as from breast milk (1
strain) were isolated. Their identification was carried out, and it was determined that they have a
serious spectrum of antimicrobial activity and strong antioxidant activity. Considering that Lac-
tobacillus paracasei P3-2, Lactobacillus plantarum T2-2 and Lactobacillus delbrueckii A7 strains
have broad-spectrum antimicrobial and stronger antioxidant activity, they can be involved in the
preparation of probiotic products with antioxidant properties.

Key words: lactic acid bacteria, bacteriocine, fermented food, antioxidant activity

Siid tursusu bakteriyalar1 (STB) arzaq mahsullarinin tahliikasizliyinin qorunmasi, insan
saglamligina miisbat tasiri (probiotik effekt) va s. kimi xassalara malik oldugundan uzun miid-
datdir ki, maraqh tadqiqat obyektina ¢evrilmislar. Onlar gida sanayesinde miixtalif turssid
moahsullary, o cimladan, pendir istehsalinda savezolunmaz mikroorqanizmlardir. STB 6zlarinin
qicqirtma qabiliyyatlari ile digar bakteriyalardan secilirlar. Onlarin bu xiisusiyyati qida mah-
sullariin tahliikasizliyini giiclondirmakls yanasi, eyni zamanda onlari insan orqanizmi ligiin
xeyirli maddalarls zanginlasdirir, orqanoleptik xassalorina miisbat tasir edir[2]

Malumdur ki, siid tursusu bakteriyalar1 atraf mihitde mévcud olan ziilallardan insan
saglamlig1 ticlin mithiim shamiyyata malik miixtalif bioloji faal peptidlar formalasdiran prote-
olitik aktivliye malikdirler (Panesar, 2011). Son zamanlar hayata kecirilonmiixtalif tadqiqatlar
STB-nin, ham da antioksidant faalliga malik olmasini1 gostarmisdir (Maryam et al, 2012; Son
and Lewis, 2002; Virtanen, 2007).

Azarbaycanda ananavi lisullarla ev soraitinda istehsal olunan turssiid ve soraba mahsullari
STB ile zangindirlar. Onlar hamin fermentasiya mahsullarinin tarkibinds insan orqanizmina
daxil olaraq tabii probiotik kimi, bir tarafden hazm sisteminda patogenlarin ¢oxalmasinin ga-
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rsisini alir, digar terafdan isa, immun sistemi stimullasdirmaqla, xolesterolun migdarini azalt-
magq va qan tazyiqini normallasdirmagqla, xar¢ang hiiceyralari ilo miibarize aparmagla saglam-
liga misbat tasir gostarir va insan émriini uzadirlar (Uugantsetseg and Batjargal, 2014). Bu
mohsullardan izols edilmis STB stamlarinin probiotik xassalarinin dyranilmasina zaif da olsa
diggat ayrilsa da, onlarin antioksidant faalliglarinin tadqiqina dair malumatlara rast galinmir.

Toadqgiqatimizin asas maqgsadi miixtalif manbalardan izols edilmis bakteriosinogen STB
stamlarinin antioksidant faalligini tadqiq etmakdan ibarat olmusdur.

Tadgiqat obyekti (STB manbayi) olaraq Abseron rayonu kandlarinds ananavi ilisullarla
ev soraitinda istehsal olunan, harasinden 3 miixtalif nlimuna olmaqla, pendir vo soraba
niimunalarindan, hamc¢inin Baki Saglamliq Markazinda qeydiyyatda olan 3 nafar gonc ananin
sudiindan istifade edilmisdir. Niimunsalar, harasinden 100 q(ml) olmagla steril gablara
goyulmus ve laboratoriyaya gotirlmisdir. istifade olunana gader +4° C-da saxlamilmisdir.
Nimunsalardan faal bakteriyalarin ilkin skrininqgi replika tisulu ile hayata kegirilmisdir. Passiv
stam kimi Lactobasillus bulgaricus 340 stamindan istifada edilmisdir. Foal bakteriyalar steril
soraitde maye qidali miihits kesirilmis va becarilmisdir. Onlarin antimikrob xassali metabolitlari
biokimyavi identifikasiya edilmis, sonra diffuziya tisulu ils faal bakteriyalarin antimikrob tasir
spektri miiayyan edilmisdir. Bakteriosin sintez edan stamlarin identifikasiyas1 API 50 CHL
Karbohidrat Test Sistemi (Biomerieux Co., Fransa) ile hayata kecirilmisdir. Testlar istehsal¢inin
gostorisine uygun olaraq aparilmis va naticelor 37°C-do 48 saat miiddatinde inkubasiya
edildikden sonra incelonmisdir. STB stammlarinin identifikasiyasi fermentasiya profillarinin
API WEB programinin verilanlar bazasi ilo miigayisalianaliz etmakla hayata kegirilmisdir.

Pendir niimunalarindan izols edilmis foal bakteriyalar “P”, soraba mahsullarindan izola
edilmis bakteriyalar “T”, ana stidiindan izola edilmis bakteriyalar isa “A” kimi isara edilmislar.

Bakteriosinogen stamlarin antioksidant xassasi Son ve Levis (2002) tsulu ilohayata
kecirilmisdir [3].Bu tisul 2,2 - difenil-1-pikrilhidrazil (DPPH) stabil radikallarinin reduksiya
olunma qabiliyyatine asaslanir. Niimunslarin antioksidant fsalligt DPPH-in faalliginin
tormozlanma faizi ils ifads edilmis ve asagidaki diisturla hesablanmigsdir:

DPPH tormazlanma faalligi (%) = [(OSyoxlama - OStacriibi)/ OSyoxlama]x100

Burada: OSyoxlama - tarkibinda steril siid zardab1 olmayan DPPH mahlulunun (kontrol
variant) optiki sixligy;

OStacriibi - tarkibinda steril siid zardab: olan DPPH mahlulunun (tacriibi variant) optiki
sixligidir.

Steril siid zardab1 Virtanen va b. tisulu ile hazirlanmisdir (Virtanen, 2007).

Tadqgigatlar naticasinda pendir, soraba ve ana slidii niimunsalarindan, imumilikde 112
bakteriya koloniyasi ayrilmis ve onlardan 64 adadinin qrammiisbat, katalazamanfi ¢opsakilli
bakteriyalar olmasi miiayyan edilmisdir ki, bu da Lactobacilluscinsinin tomal xassalarina
uygun golir. Homin bakteriyalarin antimikrob xassasi tadqiq edilmis vo onlarin 24 adadinin
foal olmasi1 askar edilmisdir. Sonra bu bakteriyalarin antimikrob xassali metabolitlorinin
biokimyavi identifikasiyasi hayata kecirilmis vo muiayyen edilmisdir ki, onlardan 5 adadinin
antimikrob faallig1 proteinaza K fermentinin tasirindan itir. Bu, hamin bakteriyalarin antimikrob
tobiatli metabilitlorinin bakteriosinebanzar madds olmas1 gonaatina galmasina imkan verir.
Hamin bakteriyalarin ikisi (P1-3 vo P3-2) pendir niimunslarindan, ikisi (T2-2, T3-1) soraba
niimunalarindan va 1 adadi (A7) ana stidii niimunalarindan izols edilmislar.

Sonraki tadqiqatlarimizda bu bakteriosinogen stamlar identifikasiya edilmis ve alinan
naticalar cadval 1-da 6z aksini tapmisdir.

Cadval (1): Muxtalif fermentasiya mahsullarindan ayrilmis siid tursusu bakteriyalarinin
ilkin fenotipik identifikasiyasi

Bakteria API 50 CHL test Oxsarliq faizi
P1-3 Lactobacillus phentosus 94,6%
P3-2 Lactobacillus paracasei 98,8%
T2-2 Lactobacillus plantarum 99,6%
T3-1 Lactobacillus salivarius 94,4%

A7 Lactobacillus delbrueckii 99,2%
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Cadvaldan goriindiiyi kimi, 94,4%-99,6% daqiqilikle P1-3 Lactobacillus phentosus, P3-2
Lactobacillus paracasei, T2-2 Lactobacillus plantarum, T3-1 Lactobacillus salivarius, A7 isa
Lactobacillus delbrueckii néviina aiddir.

Identifikasiya edilmis P1-3, P3-2 va A7 bakteriosinogen stamlarin ciddi antimikrob tesir
spektrlarina malik olmasi askarlanmis ve miiayyan edilmisdir ki, P1-3 stami L. bulgaricus 340
va L. brevis F145, L. monocytogenes 302 va S.aureus CIP 9973 stamlarinin inkisafini langitmisdir.
P3-2 stami L. bulgaricus 340 va L. brevis F145,hamgininE.colinéviina aid BAS 23355,ATCC 25922
va CIP 104368stamlarin bitmasinin qarsisini almisdir.A7 stami iso, L. brevis F145, L. bulqaricus
340, L. lactis sub. lactis DF04, Listeria. innocua CIP 80.11, L. monocytogenes 302 va E. coliCIP
104368 stamlarina qarst antimikrob faalliq nlimayis etdirmisdir. T2-2 vo T3-1 stamlarinin
analoji xassalarinin tadqiqi davam etdirilir. Lakin, ilkin naticalara gora bu stamlarin har ikisi an
az1 3 muxtalif qrammiisbat bakteriyalara qarsi fealdirlar.

Tadqiq olunan stamlarin antioksidant xassalari gisman modifikasiya edilmis Uugantsetseg

va b.(2014) modelina uygun olaraq,heam MRS miihitds steril kultura mayesinds, ham da
24-72 s arzinda fermentasiya edilmis tizsiizsiidiin tozs hazirlanmis zardabinda 6yrenilmisdir
(Uugantsetseg and Batjargal, 2014). Kontrol variant kimi steril izsliz stiddan istifads edilmisdir.
Alinan naticalar cadval 2-da 6z aksini tapmisdir.

Cadval (2): Muxtalif fermentasiya mahsullarindan ayrilmis foal STB stamlarinin
antioksidant faallig

Steril kultura Sid zardabinda DPPH-1n
Faal stid tursusu bakteriyasi mayesindaDPPH-1n faalliginin tormozlanma faizi
stamlari faalliginin tormozlanma Fermentasiya muddati

faizi 24s 72s
Lactobacillus phentosus P1-3 16,4 2,1 14,3
Lactobacillus paracasei P3-2 29,6 14,2 41,1
Lactobacillus plantarumT2-2 32,2 19,5 48,8
Lactobacillus salivariusT3-1 19,4 8,8 32,3
Lactobacillus delbrueckiiA7 22,2 8,6 34,8
Uzsiiz siid 7,8 8,2 8,4
Askorbin tursusu 99,2 99,3 99,2

Cadvaldan goriindiiyi kimi, izola edilmis STB stamlarinin hamisi antioksidant faalliga
malikdir. Steril kultura mayesinda stamlarin DPPH-1n faalligin1 tormozlama faizi 16,4 - 32,2
arasinda miisahida edilmisdir. Bu zaman an asagi faalliq Lactobacillus phentosus P1-3 staminin
(16,4%), an yiiksak faalliq ise Lactobacillus plantarumT2-2 staminda (32,2%) steril kultura
mayesinda geyda alinmisdir. Miigayise li¢lin geyd edak ki, monqol turssiid mahsulu olan
ayraqdan va Afrikanin snanavi fermentasiya mahsullarindan izols edilmis STB stamlarinin
analoji feallig1, miivafiq olaraq, 26,1-38,4% va 6,3 va 33,7% intervalinda miisahids edilmisdir
(Maryam, 2012; Uugantsetseg and Batjargal, 2014).

Siid zardabinda ilk 24 s qicqirmadan sonra STB stamlarinin antioksidant faallig1 steril
kultura mayesinds miisahida edilon analoji fealligdan shamiyyastli deracads asagi olmusdur.
Burada tedqiq olunan faalliq 2,1 - 19,5% diapazonunda olmusdur (cadval 2). Oxsar natica
Uugantsetseg va b. (2014) tarafindan zardab fraksiyasinda alinmis ve antioksidant faalliq 3,98-
55,12% civarinda olmusdur (Uugantsetseg and Batjargal, 2014). Lakin, fermentasiya miiddati
uzandiqca zardab fraksiyalarinda antioksidant faalligin xeyli artmasi miisahids edilmisdir. Bela
ki, 72 s qicqirmadan sonra tadqiq olunan faalliq 14,3 - 48,8% intervalina ¢catmisdir. Bu zaman
an yiiksak antioksidant fealliq Lactobacillus plantarum T2-2 staminda miisahide edilmisdir.
Analoji artim Uugantsetseg vo b. (2014) va Maryam va b. (2012) tadqiqatlarinda da miisahida
edilmis, lakin an ytliksak faalliq Lactobacillus brevisndviina aid stamda tapilmisdir (Maryam,
2012; Virtanen et al,, 2007).

Belalikls, pendir, soraba va ana stidii niimunalarindan 5 bakteriosinogen STB izols edilmis,
onlarin identifikasiyas1 hayata kecirilmis vo onlarin ciddi antimikrob faalliq spektrina va
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gliclii antioksidant faalliga malik olmas1 miiayyan edilmisdir. Lactobacillus paracasei P3-2,
Lactobacillus plantarumT2-2 va Lactobacillus delbrueckii A7 stamlar1 antioksidant faalliga
malik probiotik mahsullarin hazirlanmasina calb edils bilar.
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9KOJIOTNYECKHE I'PYIIIIbl PUTOHEMATOA
BUHOI'PA/IHUKOB TAILIKEHTCKOHU OBJIACTH

A.T'. A6aypaxmaHoBa, H.C. IprameBa*, 3.0. MameamaxoBa
HayuoHanabHblll yHusepcumem Y36ekucmata, Tawkenm, Y36ekucmax
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This article provides data on the nematode fauna of the vineyards of the horticultural
farm named after Schroeder. The study revealed 44 species of nematodes belonging to 5 orders
(Chromodorida, Enoplida, Dorylaymida, Rhabditida, Tylenchida). At the same time, all of them are
presented differently both in quality and in the number of detected species.

Key words: Phytonematodes, parasite, soil, biogeocenosis, fauna, grapes, pararisibonts, eu-
saprobionts, devisaprobionts, phytohelminths, necrosis.

duToHEMATO/bI - 3TO MHOT'OKJIETOYHbIE NAPAa3UTUPYIOLIUEe HA PACTEHUsX, a TaKxKe 00u-
Talollye B I04YBe OPraHUu3Mbl. ITH KUBOTHbBIE YYACTBYIOT B THUEHUU PACTUTEJbHbBIX OCTATKOB
B [10YBe€, a TAKXKe YYACTBYIOT B Ipoljecce MOYBO0O6pa3oBaHUU. OHU TaKKe UTPAIOT He Moc/e]-
HIOI0 pOJib B 0OMeHe BellleCTB B 6uoreoneHose. Ho kpoMe 3Toro, ecTb Takue HeMaTO/bl, KO-
TOpble HAHOCST OOJIbIION BpeJ, pacTeHUsM U )XUBOTHbIM (KupbsHoBa u Kpasib, 1969, 1971;
TysaranoB u YcmaHoBa, 1975, 1978; dumioBa, 2019; MymuHoB u 1ip., 2016).

MaTtepuan 1 MeTojuKa paboTel. MaTepuasa A M3ydeHUs payHbl HEMATOJ BUHOTPAJ-
HUKOB M UX IPUKOPHEBOU NOYBbI COOMpaAIH B CaZlOBOJYECKOM X0351McTBe UMeHHU lllpesepa B
2011r.

M3BjieyeHUe HEMATO/, U3 KOPHEBOM CUCTEMb] BUHOTPAJJHUKA U €r0 NIPUKOPHEBOMU MOYBHI
NPOM3BOAMJIACH [TPU TOMOIIM BOPOHOUHOTO MeToza bepmaHna.

Pe3synbTaTel. PayHa BUHOI'PaJHUKOB XapaKkTepu3syeTcsd 44 BUJjaMu HeMaTo/, OTHOCSLIUX-
cs K 5 orpsgam (Chromodorida, Enoplida, Dorylaymida, Rhabditida, Tylenchida). [lpu aToM Bce
OHU IpeJICTaBJIEHb] PA3JIMYHO KaK I10 Ka4eCTBY, TaK U 10 KOJIMYECTBY OOHAPYKEHHBIX BU/IOB.

Bcero B KOpHEBOM cHCTeMe BUHOTPaia 00Hapy»KeHbl 27 BUZ,0B HeMaToz,. Hanbosiee pasHo-
06pa3Ho NpeAcTaBJeHbl caefytouue poabl: Cephalobus, Chiloplacus, Aphelenchoides. HekoTo-
pble BU/Ibl ABJSIOTCS €JUHCTBEHHbIMU NPeJICTaBUTENSIMU LiesblX posoB: Mesorhabditis mon-
hystera, Eusephalobus striatus, Megadorus megadorus, Tylenchus davainei, Filenchus filiformis,
Deladenus durus, Helicotylenchus buxophilus.

B kopHeBO# cucTeMe 06c/ieJOBAaHHBIX BUHOTPAaJHUKOB 0OHApPYKeHbI Ipe/iICTaBUTEH PO-
noB: Xiphinema, Ditylenchus, Pratylenchus. Canpo3oiiHble ¢GOpMbl IpeACTaBJIEHbI pa3HOOOpa3-
Ho. JlomuHupoBas Cephalobus thermophilus.
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B npukopHeBO MouBe BUHOTPAJHUKOB 00Hapy»KeHO 44 BuJla HeMaTo/l, OTHOCAIUECs K
26 pogaM. Cpeay HeMaTo/[, OOHAPYKEHHBIX B IIOYBE BOKPYT KOpPHeH 00cJieZJoBaHHBIX pacTe-
HUUM BUHOTPAJla, HEKOTOpPbIEe PoAbl Kak Xiphinema (20-40cm, 98 skzemnasapos), Panagrolaimus
(20-40cm, 48 sk3emnasipos), Chiloplacus (20-40cm, 55 sk3emnusipoB), Aphelenchus, Aphelen-
choides npescTaB/ieHbl 3HAUUTEJbHEE APYTUX KaK 110 KA4eCTBY, TaK U 10 KOJIMYECTBY.

M3 4yucia HeMaTo, 0OHAPYKEHHBIX TOJIBKO B TOYBE BOKPYT KOPHEH pacTeHuH, cjie/lyeT oT-
MEeTUTb NpeACTaBUTeIEeN ceayouux pooB: Plectus, Mononchus, Eudorylaimus, Acrobeloedes,
Rhabditis, Aphelenchus, Aphelenchoedes, Tylenchus, Ditylenchus, Criconemoedes, Paratylenchus.

B npukopHeBOW cucTeMe M3 BpeJHbIX BU/JOB 3aperMCTPUPOBAHbI CJeAyIOLIHe POJbIL:
Xiphinema, Ditylenchus, Helicotylenchus, Pratylenchus.

B KopHEBOU cucTeMe U TPUKOPHEBOU NMOYBE OTMEYEHbBI MMPe/CTABUTETH BCEX IKOJIOTHYe-
ckux rpynn (Ta6.1.) no knaccudukanuu A.A.IlTapamonosa (1970).

[Tapapu306MOHTBI-CBO6O/IHbIE TOYBEHHbIE HEMATO/bI, KUBYLHE B MOYBE, TATOTEOLHE
K KOPHEBOU CUCTeMe NPSMO MJIM KOCBEHHO TpodUYeCKU CBSI3aHHbIe ¢ Hel. U3 aTol rpynnsl
oTMe4yeHOo 12 BUAOB, ponoB: Mononchus, Eudorylaimus, Aporcelaimus, Xiphinema, Tylenchus,
Aglenchus, Filenchus.

Ta6mna: JKoJ0rM4ecKril CoCTaB 0OHApYyKEHHBIX BU/I0B HEMATO/, B KODHEBOU CUCTeMe
Y IPUKOPHEBOW NO0YBe BUHOTPAJJHUKOB

Ne JKoJIoruYecKHe rpynnbl KopeHb IlpyuKopHeBas MN0O4YBa B CM.
0-20 20-40 40-60
1 |[lapaprU306HOHTEI 7(25) 8(63) 12(155) 6(37)
2 |3ycanpoGOUOHTEI 1(1) 2(11) 1(2) -
3 | leBHcanpo6GUOHTHI 7(57) 10(85) 11(177) 5(46)
4 dUTOreIbMHUHTHI- 3(9) 3(21) 3(43) 3(20)
HACTOsIIMe Napa3UThl
5 duUTOreIbMUHTHI- 9(45) 10(131) 14(130) 6(37)
M0JIyNapa3uThl
Bcero: 27(137) 33(311) 41(507) 20(140)

JycanpoOGUOHTHI-TUIMYHBIE CATPOOUOHTHI HaX0AsilIMe 6J1aronpusiTHbIE YCJIOBUS B cpeJie
Ccanpo6MOTUYECKUX 04aroB TKaHEW U OPraHOB BereTHUPYIOUIMX pacTeHUi. U3 HUX oTMevyeHbI
JBa Buja: Rhabditis brevispina, Mesorhabditis monhystera.

JleBucanpoOMOHThI-HETUIIMYHbIE CAaPpOOUOTHYECKHe HEMATO/bl, CIOCOOHbIE UCII0JIb30-
BaTb CalpOOMOTHUYECKYIO Cpely KaK UCTOYHUK CBOETro CYlleCTBOBaHHUS, HO BMeCTe C TeM 06J1a-
Jlal0T CIIOCOOHOCTBIO MOCEJNATHCA U B 3J0POBbIX PACTUTEbHBIX TKAHAX, IUTAsACh 32 UX CYET.
W3 sToi rpynnbl npeactaBiaeH 12 BusoB Plectus parietinus, Panagrolaimus rigidus, Panagrolai-
mus subelongatus, Panagrolaimus longicaudatus, Cephalobus brevispina, Cephalobus thermoph-
ilus, Eucephalobus striatus, Acrobeloides butschlii, Acrobeloides emarginatus, Chiloplacus lentus,
Chiloplacus symmetricus, Cervidellus insubricus.

duToresbMUHTBI-HACTOSAIIME MAapa3UTUYECKHe HEeMaTo/bl MUTALIHecs 3a CYeT COKOB
pacTeHui. Ux faesndaT Ha ABe Mo/ rpynnbl: a) GUTOTeJbMUHTHI HeclieqUPUIHOI0 MaTOreHHO-
ro a¢pdekTa, BCTpeyarTCs B TKAHAX PACTEHUH, OPAXKEHHBIX APYTUMHU 3a60/ieBaHUsAMH. CaMu
OHM He BBbI3bIBAIOT XapaKTEepPHbIX NPU3HAKOB QUTOreJbMHUHTO3a - 3a060JieBaHUS pPacTeHUH,
BbI3bIBaEMOI'0 GUTOreJIbMUHTAMHU.

OOBbIYHO OHM CYLILECTBYIOT U Pa3MHOKAIOTCS B TKAHAX, TOpaXKeHHbIX Hekpo3aMu. C pyroi
CTOPOHBI, OHU IJUHUYHO BCTPEYAIOTCS U B 3/[0POBBIX TKAHSX, U3 3TOU IPYIIIbI IPEACTABJIEHBI
16 BunoB: Aphelenchus avenae, Aphelenchus solani, Aphelenchoides bicaudatus, Aphelenchoides
composticola, Aphelenchoides dactylocercus, Aphelenchoides helophilus, Aphelenchoides paryet-
inus, Megadorus megadorus, Sienura shteineri, Ditylenchus tulaganovi, Ditylenchus intermedius,
Deladenus durus, Helicotylenchus buxophilus, Paratytenchus macrophalus; 6) UTOreIbMUHTBI
cneqUPUYHOro naToreHHoro s¢dekTa, BbI3biBalOLMe cnelUudUUHble GUTOTeIbMUHTO3bI U
napasuTUPYIOILHE TOJbKO B 3/l0pOBOM pacTUTE/bHON TKaHU, U3 HACTOSALIMX Iapa3uTOB NpeJ-
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CTaBJIeHBI caenyrwiue Tpu Buaa: Ditylenchus dipsaci, Helicotylenchus multicinctus, Pratylen-
chus pratensis.

BeiBosibl. Ha 0OCHOBaHMM BbIlIE YKA3aHHOTO CJeAyeT OTMETUTh, YTO B KAUECTBEHHOM M
KOJIM4eCTBEHHOM OTHOLIEHUH 6oraye 3acesieHa IPUKOpPHEBas 10YBa BOKPYT pacCTeHUH BUHO-
rpaja (oco6eHHo Ha rayouHe 20-40 cM), 3aTeM KOpHeBasi CUCTeMa.

KopHeBas cucteMa BUHOrpaJa 3acejieHa HeMaTo[aMU OeJiHee, YeM IPUKOPHEBas MOYBa.
OTMmedeHo 27 BU0B B KosindecTBe 137 sk3eMnsApoB. [Ipu n3ydeHHH BepTUKAJIBHOTO pacnpe-
JleJleHUsl HeMaTo/, B T04Be ObI/IM BbISIBJIEHBI IPyNIla BUJ0B HEMATO/, XapaKTepHble onpe/je-
JIEHHOMY FOPHU30HTY No4Bbl. Hanbosibliee Koau4ecTBO BUJ0B U 0co6eil oTMeueHO B cioe 20-
40 cwm.

O6Hapy>xeHHe TaKHUX BpeJJOHOCHBIX HEMATO/, U3 poja Xiphinema americanum, Xiphinema
index noATBepXKAAeT UCCIeL0BaHUA MHOTMX aBTOPOB, YTO KCUPUHEMBI NIPeAIIOUYUTAIOT IJ1y-
6uHy 20-40 cM. ¥ peZIKO BCTPEYaTCS B TAaXOTHOM CJIOE.
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CAB3ABOT 3KUHJ/IAPUHHUHTI YPYFJIAPU
MUKPO®/JIOPACUHUHI TAXJINJIN

H.III. AsumoBa'*, P.B. KogupogBa?, H.C. XaiiTt6aeBa?, K. /laBpaHoB!
1Y3P PA Mukpo6uosaozus uncmumymu, TowkeHm, Y36ekucmoH
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The article describes the results of studying the microflora of vegetables, i.e. tomato, sweet
pepper, hot pepper and eggplant seeds. Also, information on the damage of microorganisms stored
in the seeds of crops and their prevention methods is provided. When the microflora of 100 seeds of
tomato, sweet pepper, hot pepper and eggplant was analyzed, it was found that 36 seeds of toma-
to, 22 seeds of eggplant, 17 seeds of sweet pepper, and 19 seeds of hot pepper were infected with
bacteria and fungi. When the morphology of the microorganisms in the seed was studied under a
microscope and determined by the MALDI-TOF method, it was found that there were bacteria be-
longing to the genera Bacillius, Microbacterium, Paenibacillus and fungi belonging to the genera
Fusarium, Phoma, and Alternaria.

Key words: Vegetable, Seed, Phytopathogen, Bacteria, Fungus

Ca63aBOT 3KMHJIAPU KUIUIOK Xy>KaJUK 3KUHJIAPU Opacuja 3HT KYI eTULITHPUIaJUTraH

Ba UMKTUCOAMW axaMHUsATra ara OyJraH, acoCMM 3KCIOPTOON 3KHUHJAp KAaTOpuUra KUpaJH.
Pecny6JIMKaHUHT TYypJId UKJIUM LIAPOUTHra MOC GYJraH HaBJjap eTUIITUpUIaAU. Cab63aBoT
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3KHHJIApU/IaH acoCaH NOMHUJ0p, 6yJIFOp KaJaMIMpH, aY4MK KaJaMIIUpP Ba OaKJa>KOH 3KHUH-
JIapy MCCHMKXOHA Ba OYMK Jlajlajiapra sKuaaJu. Yoy s3KUHIapJaH IKOPHY Ba cudaTav X0CUJ
OJIMIIZIA HT aBBAJIO YPYFJIMK MaTepua/ra bTU60p 6epulll Kepak 6yaaau. YyHKH, 3KUII YIYH
@XpaTWJraH ypyf/japJa 6upJjaMud Ba UKKWJIaM4yd GUTONATOreH MUKPOOpPraHM3MJap MaB-
XKy, 6VIMIIY MyMKHH. By aca ypyf/lapHU epra sKKaH/jJaH KeWUH YPYFIapHUHT YHMAC/JUTH €KU
YHTaH YpyfJapHUHT BereTalus JaBOMU/A UIAU3JIAPUHUHUHT YUPUIIHU Ba XOCUJIJOPJIUKHUHT
KaMaWHUIIKUra 0IM6 KeJUIITH MYMKHH.

TaAKUKOT MIIMHUHT MaKcaZd NOMU/0p, LIMPUH KaJaMIUp, aY4uK KaJlaMIup Ba 6akJia-
»KOH 3KUHJIAPUHUHT 3HT KYN 3KWJIaJUTaH HaBJIapU YPYFAApUHUHT PUTOCAHUTAP XOJATHUHU
ypranuin xucobsaHagu. OJIMHTaH HaTHWXKaJlap acocu/ia yiby 3KUH TYPJapHUHU 3KUIIJIAH 0JI-
JIMH KaCJ/UTUKJIAPUHU OJITMHH OJIUIL Ba XUMOSI QYHKIUSACUHHU UIILIa6 YUKHUIIAA GpoiasaHuLI
MYMKHH.

Taxxpubasia mnoMuAopHUHT “JIuMa” HaBH, 6AKJAKOHHUHT “OiMOC” HABH, IIMPUH KajlaM-
nupHUHT “/lap TamkeHTa” HaBH, aYYUK KaJaMIIUPHUHT “MapFuJioH” HaBJApUHUHT YpYFJIapHu-
JlaH TaJKUKOT 00 beKTU cudaTuga Goijananuaau. Xap o6up ypyr HamyHanapugad 100 Tagan
YPY¥ 0JIMHKO, KAYOH Ba Kaep/JaH OJIMHTaHU 6eruaaHd. YpyFHUHT 103acu/ia yYpauural Mu-
KpOoOpraHu3MJiap/ilaH To3ajalll Y4yH BOJANpPOBO/J, CYyBH/la IOBUII BOCUTAJapU €pJaMuja sx-
munJIa6 oBuaAu. CYHrpa TallKy¥ TOMOH/ZAH MULIoB 6epulll yayH 70% /1M 3TU CIUPTH, 2-3 MJI
0,1%u1 HaTpuit HUTpPAT Ba 1 Mu: 5%u Hatpuit runoxyopuj, (NaOCl) gan ¢oipananuagu.
Tawky TOMOH/Z|@aH CTepUJIJIaHTaH ypyFJIap CTEPUI CyBJla TaKpOpuH 0BUIUO, [leTpu sMkon-
yaJlapu/Jiaru KapTollKaly arap 03yKa MyXyTJ/apura kounamtupub yukunau (bepecreykui,
1973; T'opaienko, 1972; T'otiman, 1954 ).

[leTpu TUKOMYACKTa 9KUJITAH YPYF HAMyHasiapu TepMoctatza 23 - 25°C xapopaT/ia UHKY-
6auusi KWIMHAW. 7 KYH YTrad, Xxap 6up ypyf aTpoduzaa Xocua 6y/araH 3aMoypyF Ba 6aKkTepus
KOJIOHUSIJIApU MapKep OuJiaH 6earuaad Yukuagu. Mopdosioruk xxuxataaH dapK/JaHraH 3aM-
OypyF Ba 6aKTepUsi KOJOHHUSJIAPUJAH MUKOJIOTUK MJITaK Ba 6aKTepUasl UJIMOK €épAaMuzia MocC
paBHII/JA KAPTOIIKAIM arap 03yKa MyXUTH Ba T'VUIT MEeNTOHJM arap 03yKa MyXUTH COJIMHTaH
[leTpu IMKoMYasapyra 3KM6 YMKHUJIIU Ba YJIaPHUHT COP KyJIbTypaJapy aXXpaTUaAU. AXKpaTU6
OJIMHTaH c0$ KyJbTYpaJlapHUHT TYpKyMJlapH KJaccuk ycyaja (lepanues, 1995) xamaa Mai-
iy, “Bruker” yckynacuga MALDI-TOF ycynua TypJsiapy aHUKJIaH/H.

TagKuKOT/Iap AAaBOMHU/IA IOMHU/OP, OYJIFOP KaJaMIUPH, aY9MK KaJaMIHp Ba GaKJKOH
3KMHJIApU YPYFIAapPUHUHT MUKPOOpPraHMW3MJap OWJiaH 3apapJ/laHTaHJUTU MabiayM 6yaau. Ta-
KpUOAHUHT 2-3 KyHU/JaH OouLIab YpraHwWiaéTraH YCUMJIMKJIApP ypyfJapuJaH MHUKpoopra-
HU3MJIAp YCUO YUKUIIN Ky3aTU/a O0LIaHAU. Xap OMp 9KUMH TYpU OyiH4Ya OJIMHIAaH HaTHXa-
Jlap KyMu/Jiary xa/iBajjia KeJTupuiaras (1-kazasai).

Kapsau (1): Ca63aBOT 3KHMHJIAPH YPYFIAPUHUHT Kaca/UTaHUII JapaXkacu

T/p IxuH Typu 2Kamu sakuiaran ypysnap, [llyHaH KacajlaHraH ypysiap
JloHa COHHY, I0HA
1. baknaxoH 100 22
2. [TomMmuzop 100 36
3. | llupuH KasaMnoup 100 17
4. | A4uuK Kasamnup 100 19
Kamu 400 94
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27/03/2023 10:54
27/03/2023 10:53

Pacm (1): bak/a>K0H ypyFIuK Pacm (2): lllupuH KaJaMnup ypyFauK
MaTepUATMHUHT MUKpodJiopacu MaTepUaJMHUHT MUKpodJopacu

27/03/2023 10:55

27/03/2023 10:30

Pacm (3): [loMmugop ypyFauk PacMm (4): A4y4yuK KajslaMIup YpyFJIuK
MaTepUaJuHUHT MUKpodIopacu MaTepHaJMHUHT MUKpodIopacu

Baksia>koH 3KMHUHUHT aMu 100 Ta ypyFujian 78 Ta ypyF cof/ioM Ba 22 Ta ypyf GUTO-
natoreH 6akTepusi Ba 3aMOypy¥Jiap OWJIaH 3apapJlaHraHJUTM aHUKJIaHAU. [loMugop ypyFu-
JlaH *kaMU 36 Ta ypyF TapKUOMJaH MUKPOOPraHU3MJIap aXXpanb YUMKJH, KoJIraH 64 Ta ypyF
COFJIOM, IIMPUH KaJaMIIUP yPYFUJaH )kaMu 17 Ta ypyFaa uHPeKuus 60JIUTM aHUKJJaHAU, KOJI-
raH ypy+fJ/lap COFJIOM 3KaHJIMIU Ky3aTWIAW. AYUMK KaJaMIIUp ypyFaapu/a KacalJuK Ky3fa-
TYBYU MUKPOOPraHMW3MJIap KaM yuypallu aHUKJIaHAY, xkaMu 3kuirad 100 ta ypysaas 19 Tacu-
Jla MUKPOOPraHM3M MaB:XyAJIUTd MabayM 6yaau. KOKopuja KeJTUPUIIraH TaKUKOT HaTHXKa-
Jlapu 1-4 pacmsiapza y3 MCOOTUHM TOITaH.

JKHUII yYYH CaKJIaHT'aH ypyfJlap/aH OJIMHTaH HaMyHaslapZjaH »KaMu 3 Ta aBJjojra mMacy6
6akTepus Ba 3 Ta TypKyMra MaHcy6 3aMOypyfsap GOpJIMICU aHUKJIAHAU. AXKpaTHUJTraH MU-
KpoopraHusmsap mopdosoruk xkuxatgad Ba MALDI-TOF ycynupa anukiaanrasga Bacillius,
Microbacterium, Paenibacillus aBiogura MmaHcy6 6aktepusiiap Ba Fusarium, Phoma, Alternaria
TypKyMJlapyura MaHcy6 3aMOypyFJiap 60pJIMIM aHUKJaHAU. YII0Y MUKPOOPTraHW3MJIApPHUHT
6a’b3U BaKWJJIApU €ab3aBOT 3KMWHJAPU Ba OOLIKA 3KUH TypJlapuja Kaca/UIMK Ky3FaTHUIIU
TYFPUCK/A KYIT Ma'bJIYMOTJIAp yYpany.

XyJsoca KWaub aWTraija, ypraHuwiraH YCUMJIMK/IAp YPYFJapUHUHT HaMyHasapujaa ¢u-
TONATOreH MUKPOOPraHu3MJiap BaKUJIJIADUHUHT y4ypallu aHUuKJaH . Ly ca6ab.iy, o4uK Ba
€MUK FPyHT LIAPOUTJIApU/A 3KHUII YYYH CaKJaHaJUraH ypyFJapHU COFJIOM YCUMJIMKIAp/aH
OJIMII XaM/Jia ypy¥Japra cakJaul JaBpu/a ypyFaopuaarud GyHruguiap Ba 6akrtepuuuiap
O6uJIaH UIIJIOB 6epUlll, KHMEBUHM BOCHTa/Iap OUJIaH UIJIOB OepUIMaraH ypyfJaapHU sKUILAaH 1
KYH OJIIUH OMOJIOTHK [IpenapatJiap 61JaH ULJIOB 6epu6, 3KUILI TaBCUSA KUJIMHAAU. By ycyiap
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YPYF TapKUOUJAaru MHQEKIUAHUHT PUBOK/JIAHUIIIUTA Ba YCUMJIMKJIapPHU 3apapJialliiHU OJIIU-
HHU OJIMIIIIa camapa b6epajiu.
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V3BEKHMCTOH/IA TAPKAJITAH NTY3YM/JIOLJIAP (SOLANACEAE)
ONJIACHHHHT 1OPHBOP, HHBASUB BA MAIAHUU TYPJIAPUHHUHT
3AMBYPYT BA 3AMBYPYTJIAPTA YXIIAIII OPTAHU3MJIAPHU
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The article provides information on the distribution of fungi and fungus-like organisms in
cultivated, wild and invasive species of Solanaceae family. In total, 47 Ascomycota, Basidiomyco-
ta, Chytridiomycota, Mucoromycota, Oomycota, ea Plasmodiophoromycota fungi and fungus-like
species belonging to eight class, 15 orders, 26 families and 37 genera have been recorded on 10
solanuoes plant species of Solanaceae in Uzbekistan. These fungi and fungus-like organism were
most frequently found on Solanum lycopersicum (26 species), follow by Solanum tuberosum (20),
S. melongena (8), Capsicum annuum (7), Lycium ruthenicum (6), Hyoscyamus niger (3) and other
Solanum villosum, S. dulcamara, S. nigrum and Datura stramonium has two to one fungal species
in the study area.

Key words: Mycobiota, Fungi, Fungus-like organism, host plants, disease.

TaxMuHaH MaBxyZ 350 MUHT I'yJJIM YCUMJIMK TypJapuZad 80 MUHITacH UCTEMOJ KuJica
6yJ1araH yCUMJIMK OY/1M6, yJIADHUHT aKCAapUSATH aXaMUSATH KaM OYJIraH yCUMJIUKaAapaup. by-
Jlap UKTHUCOJ UM aXaMUsITra ara MalaHui, éBBOMM Ba 6eroHa T YCUMJIMK TypJlapuaup. X03Upru
BaKTzAa ¢pakaT 150 ra AKMH YCUMJIMK TypJlapy TYFPUAAH-TYFPU 0JlaMJiap YUyH 03UK-OBKAT €K1
XaMBOHJIAP Y4YYH 03yKa cudaTtuga ¢aos paBulla eTUIITHPUIALN Ba yaapAaH 12 ta Typu
JlyHé/1aru 03UK-OBKATHUHT 75% HU 6epaau. lllynaai, oitganu ycUMIMK onJlasapu/iad 6upu
Solanaceae 6y/116, TyJIJIM YCUMJIMK/IAP TYPYXUHUHT KaTTa OWJIaJapuiaH OUpHU 6YI16, MyXUM
UMKTHCOUM aXxaMUsATra 3ra. by onsia Baku1apy XaéTUH IaK/Idra Kypa yTCUMOH, 0yTa, apaxT,
JIMaHa 6ab3aH 3aNUPUT IWaAKAUAA 6VIN0, OUP WUJIIMK, UKKH HUJIJIMK €KW Ky MAJIJIMK TUK €KU
CyApasub YCyBYM yCUMJMKIApAUp. Bab3unapuza ep ocTU TyraHakJjapu (KapTollkKa) XaM
MaBxy[. [lynéna 102 typkymra madcy6 2500 gaH opTHK TypJsiapu AHTAapKTHAA/laH TallKapu
b6apua KuTbhasapza Tapkairad (Chidambaram Ba 6oik,., 2022). Solanaceae kupyB4Yu TypJiap
acocad KaHy6uil AMepHKaJila KEHT TapKaJiraH 0y/iM6, yJapHU KeJub YUKHUII MapKa3u XHUCO-
6s1aHagu (Tovar Ba 601K, 2021). ByHAaH TallKapy TypJIapHUHT 60 XUIMaA-XUJIJIMTY Oyinda
ABcTtpanus Ba Abpuka KUTbalapu Xucob1aHagu. UTysyMaouiap ouacy BaKU/apy acocaH
TPONKMK Ba My'bTaIUJ1 MUHTaKaJap/a TapKajraH 0y/au0, 4yJ1 MUHTAaKacU/laH TOPTUO EMFUPIIU
YpMOHJIapura Kajiap yuypauu. YJiapHU HEOTPONMK/AAH KeJU0 YUKHUILH, OUJIa BAKUJIJIADUHUHT
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TYpJI1 KAT'bajJlap/ia TapKaJUIIKUra 0au6 KejaraH. UTysymaouiap ouiaci BakuJIapu/iaH xaJk,
Tab06aTH, MIIMUU TUOOUET, aHbaHABUM MaZlaHUAT, papMaKoJIOrMs Ba MaH3apaau 60FL0pYH-
JUKJAa GorpanaHuaaiu. by onsiaHUHT 6ab3U TypJapy OYTYH AyHEJA O3UK-OBKAT 3KUHHU CH-
daTuga xyjga Myxum xucobsanagu. Macanan, 2010 iunzga gyHé 6yitiab 28 MUIIMOH reKTap
UTY3yM/0LJIap 03UK-OBKAT 3KUHJIAPHU eTUILTUPUING, Kapuiin6, 540 MUIIMOH TOHHAra sikuH
XOCHWJI OJIMHTaH. BUpokK, 6y pakaT acocuil TYpTTa 3KUH TYPH — KapTOLIKA, TOMU/0P, GAKJKOH
Ba KaJlaMIUp OWJIaH GOFJIMK OY/1M6, KOJITaH KYNTMHA MaJIaHUM TypJapyu KU SIpUM MaJlaHU -
JIALUTUPUJITaH, EBBOMU TabUATAAH MMFU/ITAH KYIJ1ab TypJiapy XaM xucobra oiuHMaraH. Caba-
64 yJIapHUHT aKCapUsATH eTapJuya Japaxa/a 03uK-0BKaT cudaTuja ulaTUIManu.

[llyHra Kapamai, xap WHUJIM UTY3yM/IOILJIap OUJIaCh BaKWJLJIApPU TypJiu cababJjapra Kypa
HOOy/ 6ysnaau. byHra Kynpok 3aMOypy¥Jiap KeJTUPUO YUKApaAUTraH Kaca/JIMKaap cabab 6y-
JIM6,Ky/la KaTTa UKTUCOAUH 3apap KeJTUpaAu. ByryHru KyH/a iyHéja naToreH opraHusmJjap-
HU TapKa/IMLIM Ba PUBOKJIAHUIIUHU OJIIUHU OJIUII YYYH KEHI KAMPOBJIM U3JIaHUILJIAP OJIUO
60puIaéTraHy 6exu3 aMac. Yoy MmyaMMoJiapHU XaJl KWuil ¢pakaT 6up JJaBJaTHUHT Ba3uda-
cu 6yaMai, 6asKu yiby 3aMOypyF Kaca/lJIMKJIapra r;106a/1 Kapliy Kypall YopaJapyuHH UIIab
YUKUIIHU Tasab 3TMOKAa. Cababu ymoby KacaJJIMK Ky3FaTyBUM 3aMOypyf/ap TapKaJaulIUza
yerapa 6uaManu. Tabuniiky, 3aMOypy¥f/iap KeJITUPUO YMKapaJurad KacaJJIMKJIapHU OJ1H-
HM OJIMII YYYH Xap TOMOHJIaMa TaJAKUKOTJ/ap 0JU6 6G0puIll, 3aMOYPYFJIapPHUHT YCUIIU, PUBO-
KJIAHHUIIK Ba TAPKAJUIIWHU YPraHHUII XaM/a yJapra Kapliyd caMapasiyi 4yopasap UiLIab YuKUIl
3apyp. Y6y BazudasapHu Xaja KUJUII YYYH OMPUHYU KajiaM, aj6aTTa, KacalJIMK KeJTUPUO
YHMKapyBYM TYpJIapHU aHUKJIALl MYXUM XHCOOJIaHaH.

TaJKHKOTHUHT MaKCaZH Y36eKHUCTOH/A TapKa/lraH YCUMJIMKJIAPUHUHT UKTHCOAMI axa-
MUSTTA 3ra 3KCMOPT KUIMHAAUTAH KUILLIOK, Xy>KaJIUTY SKUHJIAPUHUHT MAaTOreH MUKOGHUOTa-
CMHU TaKHUK 3THUIL. YOy Makcagja 6u3 2021-2024 iuanapra mysmkaiaaanrad “UKTucoguit
axaMUsTra ara OyJiraH yCUMJIMKJAp, S9KCIOPTOON MeBa, cab3aBOT Ba MOJIU3 IKMHJIApH/a Ka-
CaJUIMK KY3FaTyBUM NATOTeH 3aMOypyFJiap: XUIMa-XUIJIUTH, MOHUTOPUHTY XaM/la 3JIEKTPOH
MabJyMOTJap 6a3acuHu sipatuil (Hamanran Ba Byxopo BusosiTIapu Mucosvza)” AaBjaT
JlacTypsiapy JOMpacK/ia UMK UIIapHy 60MIafuK. Y6y Makoaaa Y36eKUCTOHHUHT UTY-
3yM/IoLLJIap OWJIacura MaHcy6 éBBOIM, MHBAa3UB Ba Ma/laHUM BaKWJIJIADUHUHT MUKOOGUOTACH
Ba yJapJia Kaca/UIMK KY3FaTyBUM 3aMOypyFJapu XaKu/la JacTAa0KU UWIMHAM TaJKUKOT HaTH-
»KaJslapu 6epusIaau.

TagKuKOT 06'beKTH UTY3yM/IOLLIAp OUJIACH BaKW/JIapU Ba yJap/a TapKa/raH KacasJuK
KeJTUPUO YUKAPYBYM 3aMOypyFJsiap XUcobsaHagu. MiMUi uiiap, Typad afjabuéTaapHUHT
Tax/IMJY, Aajla UIIapd XaMm/Jla repbapuil HaMyHaJlapHM JlabopaTopHvs IIAapOMTHAA KaWTa
TEKIIUPHUII aCOCUJA TAUIKUJ 3TUAAU. UTy3ymionIap ousacura MaHcy6 YCUMJIMK TypJiapH
Ba yJlap/ia TapKaJjrad 3aM6ypyF repbapuii HamyHanapu Y36exucton Pecny6iukacu ®aniap
aKaJleMUsICMHUHT boTaHMKa UHCTUTYTUAA WIMHM TaxXJIua KUIUHAMU. LlyHUHTieK, YCUMIUK
Ba 3aMOypYFJIApPHUHT MOPPOJOTUK TEKIIUPUII XaM/la YCUMJIMK KacaJJIMKJIapUHUHT UarHo-
CTUK GeJITMIapUHU aHUKJIAll UIJIapyd 60TAHUK, MUKOJIOTHK XaMZa GUTONATOJOTUK YCIAyOrUM
JlacTypJsiap, aHMKJIaruusiap Ba MakKoJanapgaH Goiananuagy. Y cUMIMKIApHUHT 3aMOHABU
cucTeMaTHKacu powo.science.kew.org (MypoxaaT aTusraH caHa: 27.04.2023 ¥ius) Ba 3aM-
OypyFJIapHUHT HOMJIapH 3ca indexfungorum.org (MypoxkaaT aTuiras cana: 27.04.2023 iiui)
acocujia 6epuaau.

WUaMuii usnaHuniap Mob6alHu/ia IHTU TepuJrad Ba TOIIKeHT MUKOJIOTUS repbapuiicu
(TASM) paru 3aM6ypyF Ha'bMyHaJIapH XaMm/ia afjlabuii Mman6asapHu (Gafforov Ba 601k, 2022)
TaxJIMJ KUJIMII HaTHXKACKUJa UTY3YyM/I0lJIap OUJlacura MaHcy6 ycuMIMKaIapuja Ascomycota,
Basidiomycota, Chytridiomycota, Mucoromycota, Oomycota, Ba Plasmodiophoromycota 3am-
Oypy¥f Ba 3aMOYpPYFCUMOH 6y iumiiapura ouj, 8 cuid, 15 TapTu6b, 26 ousa, 37 TypKyMra MaH-
cy6 49 Ta Typ y4palu aHUKJAaHAU. OJIMHraH MabJyMoTJ/apra Kypa, Ascomycota (41 Typ)
O6YJIMMU TypJlap COHUHUHT KYIJIUTU OMJIaH Ky3ra TauuiaHagy. Kosaran 6yaumiapzaa TypJiap
Ky#lJaruya y4ypaiuu Kysatuaau: Basidiomycota (4 Typ), Oomycota (3), Mucoromycota (2) Ba
Chytridiomycota xamza Plasmodiophoromycota 6yaumaapuian pakaT 6UTTaZaH TYp YUYpaJH.
AWHUMKCa, ypraHu/IaéTrad TyMaHJap/a TypJlap COHU XXUXaTHU/laH JOMUHAHT Sordariomycetes
cuHU 6y116, yaap 5 TapTub, 7 onia, 10 TypkyMra MaHcy6 14 Typ y4ypallu aHUKJAaHAW. YIIOY
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cuH} BaKWJLJIapU YMYMUH MUKOOUOTAHUHT 28.57 % HU Tawkua aTau. KeliuHru ypuHja aca,
Dothideomycetes cundu 6ya16, yaap 2 Taptub, 7 onsaa, 9 Typkymra MaHcy6 13 typ éku 26.53
%, cyHrpa Leotiomycetes - 8 Typ éku 16.32 % 3kaHaury aHukAaHAU. Kosran cuHduapga
y4TaZilaH 6uTTaraya Typ y4pao, »kamu 16 Typ éku ysap yMyMuil MUKo6uoTaHu 32.65 % Tatu-
KWJI KU H.

Onu6 6opuyraH WJIMHH MILJIApUMHU3ra Kypa TaJKWUK I3TWUJIAETTaH XyAyAJa alHHUKCa,
Alternaria (4 Typ), Verticillium, Aspergillus (3 TapmaH), Botrytis, Golovinomyces, Penicillium,
Fusarium (2 TagaH) TypKymJapuja TypJap Kyn y4dparaH 6ysca, akcuHua, Fulvia, Septoria,
Pleospora, Boeremia, Didymosphaeria, Camarosporium, Coniothyrium, Leveillula, Arthrocladiella,
Sclerotinia,  Botryotinia, = Neocosmospora, Lecanicillium, Trichothecium,  Strickeria,
Berkeleyomyces, Dematophora, Phomopsis, Athelia, Rhizoctonia, Rhizopus, Mucor, Phytophthora,
Pythium, Spongospora, Synchytrium Ba 6011Ka TypKyMJsap/a 3ca pakaT OUTTaJlaH Typ yupaliu
Ky3aTHJJH.

3aMbypyF Ba 3aMOYPYFCUMOH OpTaHU3MJIAPHU Xy KaWUH YCUMJIMKIApU/ia TapKaJUIIUHU
TaXJIWJ KUJIMII HAaTWXKACKZA UTY3yMJIOLLIAp OWJacura MaHcy6 5 Typkymra mancy6 10 Typ
€éBBOMM, UHBA3UB Ba MaJlaHUMM BaKW/JIapyJa TapKaJraHJWrd Kaj KUiauHau. lyHuHrzexk,
y6y opranusmJiiap Kyn couza Solanum lycopersicum (26 Typu) cyHr, Solanum tuberosum - 20,
Solanum melongena - 8, Capsicum annuum - 7, Lycium ruthenicum - 6, Hyoscyamus niger — 3 Typ
y4dparaH 6ysca, Solanum villosum, S. dulcamara, S. nigrum Ba Datura stramonium ycuMJIMKJIa-
puzaa ¢akaT 6UTTAAAH TYyp yypallu aHUuKJaH U (1-pacm).

Solarum villosum
Solarnum tuberosum
Solanum nigrum
Solanum melongena
Solanum lycopersicum
Solanum dulcamara
Lycium ruthenicum
Hyoscyamus niger

Datura stramonium

Capsicum annuum

Pacm (1): 3am0ypy¥ Ba 3aMOypyFCUMOH OpraHMU3MJIapHU UTY3yM/OLLIAp OWUJIacy BaKUJI-
Jlapy/ia TapKaJIUII KypCaTKU4HU

V36exucToHza Xo3upra KyHra Kajap UTY3yMJOLLIAp OWJAcH BaKUJJIApUza 3aMOypyF
Ba 3aMOYpYFCHUMOH OpraHU3MJIapHUHT 49 Typu yypallu aHUKJAaHAU. AWHUKca, Solanum
lycopersicum Ba S. tuberosum JcUMJIMK BaKWJIJITADUHUHT TYypJIM MaJlaHU#M HaBJIapH/a KacalJIuK
KeJITUpKU6 YMKAapyBYM IAaTOT€HJIapHHU KYTl TapKaJraHJIUry Ky3aTUaAu. Y110y aHUKJ/IaHTaH Na-
TOTeH OpPraHU3MJIap acocaH YCUMJIMKJIAPHUHT Gapriapuja TypJu Jofjap, YUPHULI Ba CyJIULI
KaOW KaCa/UTMKJAPHU Ky3FaTaéTraHu Kauja 3TUAAd. TaAKUKOTJIapUMU3 MIYHU KYpCcaTAUKU
WKTHUCOAUN aXaMHUsTra 3ra 6YJ/IraH UTy3yM/I0LLIap OUACHHUHT Solanum TYpKYMHUHUHT Ma/ia-
HUM Ba éBBOMM TypJlapu/a TYpJIM Kaca/UIMKJIApPHUHT y4Ypaly aHukaaH . Ly 6ouc Solanum
TYPKYMH MHUKPOOGUOTACH YCTHJA YYKYP TAAKUKOTJIAp 0JU6 GOpHII A0/163ap6 3KAHJUTUHHU
KypcaTaHu.
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The article presents information about fungal diseases found in Fragaria vesca, which is
widespread in the Namangan region.
Key words: fungus, disease, namangan, ramulariasis, gray rot

Ky/ynHay - Ky MWIIMK JTCUMOH YCUMJIMK OVJIM0, CyFOpUJIaAuraH epyaapja 2-4 uuna aa-
BOMM/Ia AXIIM XO0CUJ 6epaju. Y axo/JIMHU 3pTa 6axop/a BUTaMUHJIapra 601 MeBa 6uJIaH Tab-
MUHJIAaUM Ba UMMYHUTETHU Ky4aWTHpaAu. YHUHT MeBacu KaH/l, OpTaHUK KUCJI0Tajnap, Tys,
Temup, docdop, Kanbuu, A, B, C BUTaMuHIapra, 6aprjapy aca aCKOpo6UH KucjaoTara 60i.
Baxop Ba €3 olslapyja MEBAaHUHT Y3U UCTEBMOJI KUJIMHCA, KULITa YHAAH Mypab60 Ba map6ar-
Jlap Tanépsab Kyiuaaau. Maskyp pe3aBopHU XaMMa 6UpJieK CeBUO UCTebMOJ KUIau.

V36exucTOHIAa eTUIITHPUIAZUTaH pe3aBopaap opacuga KyJaylHai MaiZoHM Ba XOCHJI-
JIOpJIUTH OyiH4Ya GUPUHYM YpUHAA Typaau. KyjaynHai eTUIITUPHUIN YYYH aXKpaTU/ITaH Mau-
Jonsap 6yhunya Camapkanj, TomkeHT, Hamanran, ®aproHa BUJIOSIT/IApPH €TAaKYUIUK KHJI-
Mokza. Xosupaa Poccus, KosoructoH, KupFU3ucTOH MaMJlakaT/iapura KyJylHal 3KCIOPTH
amaJsira ommpuamokaa (https://www.agro.uz/ru/11-0147). Tapuxuii MmabjyMoTJIapra Kapa-
raH/jla KyJlynHalHUHT BaTaHU AMepuKa KATbacu O0YJN0, MUJIOJIaH aBBaJIlM acpJjapja XaM
oiaMJiap KyJylHai eTUIITUPUII GMIaH WyFyaiaHuIurad. Mumnap yTu6 KynynHait HapakaT
MasaJii pe3aBop MeBa, 6asJKu KU P0O6axIl IKaHU XaM MabJiyM OyiraH. JlyHé 6yiinya KyJ1ynHau-
HUHT 300 Ta Typu MaBxya. (https://sttm.uz/qulupnay-hushtam-rezavor-meva).

Xo3upru KyHjia yuoy KyJynHal YyCUMIUTUIA 3aMOypy¥FJIap KeJTUPUO YUKapaJuraH Ka-
ca/TMKIapAaH ¢y3apuos, aJlbTepHapHo3, KyJIpaHT YUPHUIL, JOFJIaHUII Ba 60LIKA KacaJIMKIap
KyIJ1ab ydypaMoKja. Yoy Kaca/UIMKJap MeBajlajapura, ryJjjiapura, 6aprjapura Ba W3
KUCMJIapura TabCcup Kuiaagu. bab3auja yCUMANKHUHT HOOY/ 6y iMinra onu6b kenaau. Hatu-
»KaZla YCUMJIMKHUHT XOCUJIIOPJIMTY KaMaluiiMra Ba cudarura tTabcup Kuaaau. lly ca6abiy,
HamaHraH Bu/osiTH/Ia IAPOUTH/IA KyJAyITHAKa yUpalJurad MUKPOMHUIET/Iap XUIMa-XUJIH-
TMHU aHUKJall, Xy>KalWH YCUMJIMKJIapHU 3apapJiall cababJapyvHu YpraHull, yJapHU UHBEH-
Tapu3alys KUIKL MyXUM UWIMHH-aMaIui axaMUATra ara Xucob6J/1aHa/y.

MaTepuan Ba MeToiap. Y6y MakosaHU Taiiépiamyza Y36ekucTon Pecniy6iukacyu dan-
Jap akazeMusicu boTaHMKa UHCTUTYTU MUKOJIOTHS Ba aJbroJIOTUsl J1abopaTOPUsICU UIMUM
xXoAauMaapu ToMoHuAaH 2021-2024 kuasiapra MyJpkaaiaaHral “‘“UKTucoguil axaMusiTra ara
6y/raH yCUMJIMKJIAp, 3KCNOpPT6ON MeBa, cab3aBOT Ba MOJIM3 3KUHJAPHUJAA KacalIUK Ky3fa-
TYBYM MATOTeH 3aMOypy¥f/ap: XUIMa-XUJJIMTH, MOHUTOPUHTH XaM/la 3JIeKTPOH MabJyMOT-
Jlap 6a3acUHU fipaTvll’ MaB3yCHJAru JOMUXA AACTYpU OViiM4Ya 0JIMO GOpPUJIraH MUKOJIOTHK
TaJKUKOT/Iap JaBOMMJA HUFWIraH repbapuil HaMyHasapd MaH6a 0yau6 XuU3MaT KUJIJH.
3aMOypyFHU Typ TAapKUOWHU Taxjauja Kuauijga Moticam N-300M MukpockonuzaaH ¢oiija-
JIAHWIIU. 3aMOYypyFJIapHU TaOUUHN MAPOUTAArU pacMyiapuHu osuiga Canon 750D pakamiiu
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doToannapaTuaaH poitfjasaHuaAu. AHUKJ/IAHTaH 3aMOYypyF/IapHUHT HOMJIADUHU 3aMOHABUU
HOMeHKJIaTypacu www.indexfungorum.org, xy»alvH YCUMJIHUKJIAPHUHT HOMJIApH 3ca http://
powo.science.kew.org/ 6a3acyu Ma’bJlyMOTJIapy acoCHia OepuIiu.

TagKUKOT HaTUKaJlapyU Ba TaxJ/IWIW. MUiMUH M3iaHuLIap AaBoMuga HamaHraH BuJos-
TH OY¥M4a 0,116 6OpUIIraH Jlasa TaAKUKOTIapy HaTHKaJlapyura Kypa sKCIopTOoM KyJIynHau
ycuMmaurugad Ascomycota 6yauMuHUHT Botrytis P. Micheli ex Pers. Typkymu Ba Ramularia
Unger TYpKyMH BaKWJIJIapU yYparaHJuryu aHuKJaHU.

Kyiuga HamaHran BUosaTH XyAyAuJa UKTUCOAUMN aXaMUsATra ara 6yaraH Fragaria vesca
Jla TapKaJ/iraH 3aMOypyF Kaca/JIMKJIapH, YJIapHUHT OeJiIrhjapy Ba TapKaJUIIU Oyiinya MabJiy-
MOTJIap KeJTUPHUJIIU.

KyJ/lymTHalHUHT paMyJIsipu03 KacasJIuTu

Kacannuk KysratyBuucu: Ramularia grevilleana (Tul. & C. Tul. ex Oudem.) Jgrst

KacannukHuHr 6enrunapu: Kacamnvk 6Gapriyiap ro3acuja AyMasok, 6uHadiua paHIrIH
JloFJ1ap 6uJsaH 6omaHaad. KaTtrapok 6apryiapza JIoFaap capFUll €KW KyJIpaHT/laH OK paHITa
y3rapagu. Kuppaau Kkusua 6MHadIua paHrjaH 3aHI/Iaral xUrappasrra kupajau. Em 6apraap-
Jla 3ca 04 »KUrappasr 6y/au6 Kosaju. bapriapHUHT nacTKy 103acy/ja AoF/aap nanjio 6yauim
MYMKHH, aMMO paHT'M yHYaJUK Ce3uJIapJu 6y IMaiiu. Arap Aofiap 6upJiaiica, 6apraap Ho6y
6ysumy MyMKHUH. OflaTAa nacTku 6apriap Kypuigu (1-pacm).

Tapkannmn: Hamanran Bunodatu: Y4kyproH Tymanu, Papxon ¢/x, Uyct, TypaKyproH.

Kapun kypam yopasiapu: Kaca/JJIMKHUHT Kynalkub KeTMacJUMTMHU OJIUHU OJIMLI YYVH,
XUMOSs1 YopaJslapy/iaH JjajlaHy 3apapJ/aHrad 6aprijap/iaH To3asall JIo3UM. SIHrY KyJ1ynHau Ky-
YaTJIapMHY 3KULI BaKTH/1a 3Ca KAaCAa/VIMKHUHT Oe/ITMJIapy UYK COFJIOM Ky4aTJiap ULJIaTUIALH.

1-pacm. Pamysisipvos 6uJiaH KacaJlJlaHTaH KyJ1ylHal 6aprjapu

Ky/lynnHalHUHT KyJIpaHT YUPUIL KacaJlJIMTU

Kacannuk Ky3sraTyBuurcu: Botrytis cinerea Pers.

KacannvkHuHT 6earuiapu: Yoy KacaJJuK KyJpaHT YMpull e6 aTajlagu. 3aMOYypYF KU-
rappaHr €KM KyJIpaHT J0FJ1ap KOIlJIaMHy pe3aBopJiap ycTu/a naugo 6ynaau. Jloraap tesga 6y-
TYH KyJIyIHallHU KOIJIAW/iY Ba YHU apXo0J1 YupuTaAu. KyspaHr ynpuil KacaajJuru 6uiaH Ky-
yaTJ/ap opacy KajluH 6y/raH/ia, opTUK4Ya CyFOPUII UIJIapy 016 GopuiraHja KyaynHau Te3
kacastaHau (Xacano 2010), (2-pacm).

194



2-pacm - KysiynmHalHUHT KyJIpaHT YMPUIL Kacaanuru: A,b - kacansanras MeBadnap, B, -
3aMOypyF/laH OJIMHT'aH TO3a KYJIbTYPaHUHT MUKPOCKOII OCTHU/Iaru KypUHUIIN

Tapkanuumu: HaMmaHran BUI0ATU: YUKYPFOH TyMaHu, @apxoa ¢/x, TypakypFoH TyMaHH,
KyinMo30p KUILIJIOFH.

Kapuu kypau yopasapu: KyipaHr yvMpuiira Kapiy Kypail, ILyHUHT ek, Bopao cyrokau-
ruHUHT 1 % /1M apuTMacy 6uJaH KyJayMmHaWHU 6aX0pru npoduJaKTHK AaBoJialliaH 6oria-
Hagy. YupuigaH TabCUpJAaHTaH YCUMJMKHUHT 6apya KUCMJIAPMHU OJIMO Talljall Kepak.
Arap YCUMJIMK XKU/AWN 3apapJ/iaHraH 6yJica, yHU OYTyHJIal 0JIM6 Talial Jio3uM. MyHTa3aM
paBul/Jia 6eroHa yT/JIapHU 01M6 TalLIall, IyHUHTAEK SHIU arpoOTEeXHOJIOTUsJIApHU KYJL1all
Kepak 0y.1aJH.
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AHTPOIIOTEH U®JIOC/IAHTAH XYAY JIAP
MHUKPOOPTAHU3MJIAPU BUOXU/IMA-XUJIJIMTU

A.M. MagxygoBa*, JI.WU. 3aitnutanHoBa, H.A. J/Ia3yTuH,
A.A. Kocumos, P.B. dprames, T.b. Xerau
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The development of various associations of microorganisms in anthropogenic zones (soil and
effluents) containing pollutants entering the treatment plant with effluents has been studied. It
has been established that the development of certain groups of microorganisms is suppressed.
Dozens of cells of heterotrophic bacteria were found in the soils and wastewaters of these an-
thropogenic niches. The dynamics of changes in the number of bacteria in wastewater during the
seasonal survey during the year was traced. The analysis showed that a persistent microcenosis
is found here, where there are denitrifiers, ammonifiers, both non-spore-bearing and spore-bear-
ing oligonitrophils, fungi, yeast. The growth rate of bacteria has been determined. It has been
shown that microbial communities (bacteria, actinomycetes, fungi) are developing, carrying out
the gradual oxidation of toxic compounds.

Key words: wastewater, microorganisms, microbiocenosis, destructor bacteria, associations
of microorganisms.

ATpod-MyxUTHH, KyMJaJjaH, TYNIPOK, CyB, aTMochepaHU TYpJIM XUJ CaHOAT Ba MauIIUU
YUKUHAWIAp 6WJaH UDJIOCTAHUIIM X03UPTH KyH/la AyHE OYiiM4a rjiob6as MyaMMo xXycobJia-
Hau. CaHoaT KopxoHaJlapu aTMocdepara OpraHM3M y4yH 3apapJ/iv 6y/raH a3oT OKCHUAH, 0J1-
TUHTYTYPT, PEHOJI, aMMHAK, alleTOH Kabu 3aXapJ/id MoJa/lapHU YMKapaiu. XaBo, TYNpOK, CYB,
03UK-OBKAT MaxCyJIOTJIapMHUHT I0OKOPU/JAry 3apapJiu Mojjajaap 6uaaH udpocaaHULLN ax0IU
opacu/ia TypJiy IKYMJIU Kaca/UIMKJApHUHT TapKaauliura cabab 6yn1aau. Udsocianui HaTu-
»kacua HadaKaT UHCOHJAP XaéTu/a, 6ajJKu TYNpoKJJap/a xaM KaTTa MUKPOOHUOJIOTHUK y3ra-
puuiap coaup 6yaaau. ByryHru KyHaa, AyHEHUHT 9KOJIOTUK MyaMMOJIapu/aH 6Upu ypoaHu-
3alMsAIalaéTral Xy AyAJap/a YMKUHAWIapHU KalTa Mlljlall Ba yJlap/aH KyTUIUMLIAWP, aKca-
pUAT XoJu1ap/a KyIiab YMKUHAWIAp éKU6 1060pUIMOK/ia Ba OYHUHT HATHXKACU/A 3KOJIOTHUK
3apapJiapra ayd kearnHMoka ([CosioB Ba Tumodeena, 2005). Tynpokgaru MUKpoopraHusmJiap
épaaMuia YUKUHAWIAp MabJdyM JAapaxaza NnapyajaHaZd, aipuMiiapu napyaianMmanau. Ty-
NPOK/Ja MUKPOOPraHM3MJiap COHUHU KYNMaUTUPHUII OPKaJIX TYNPOK XOCCaJapUHU AXIIHWJIaLI
MYMKHUH. Tynpokaard MUKpOOPraHU3MJIApHUHT COHM y3rapyB4aH 6VJU0, yJIapHUHT y3rapu-
IIIM 3Ca aHTPOMOTEeH OMUJLJIapra O0FJIMKAUP. AHTPONOreH UQJIOCTaHUIITA IHT CE3TUP TYNPOK
MUKPOOpPTaHU3MJIapu 6ynub, yjaap OakTepusap, aKTUHOMULETIAp Ba 3aMOypyF/iap XHUCO-
6s1aHaau (KypkuHa, [lenkoB Ba 601K, 2017).

AHTpoOnoOreH oMu/IIap MHCOH GaoJIMATUHUHT TabuaTra 6yJraH TabCUPUHUHT TYPJIM 11a-
KJIJIapu OWJIaH OOFJIMK OYJIraH 3KOJIOTHUK >KapaéHJsap xucobsaHagu. Yaap GU3UK, KUMEBUH,
6MO0JIOTUK Ba MXKTUMOUW OMUJLJIapAaH Ubopar:

1. ®usuk - aToM sHepruscuAaH GpongasaHUIL;

2. KuméBuil - MUHepas JFuTap Ba necTUlyAIapAaH GoiganaHuui;

3. Buosioruk - 03UK-OBKAT MaxCyJIOTJIapy Ba KyBBaT MaHbau;

4. I>KTUMOMY — UHCOH MyHOcabaT/lapy Ba KaMUAT XaéTH OUJIaH OOFJIMK OYJIraH OMUJLIAP.

[llaxapHUHT TypJIK XyAyAJapuja KyIruHa Maullluid YUKUHAUX0HaIap KoMIalrad 6yano,
6y YMKUMHAMXO0Haapra (03MK-0BKAT KOJAUKJ/IapU, TEKCTUJ MaxCyJIOTJIapH, TEMUD, KOFO03, Ja-
paxT YUKMHJWIAPU Ba X0KasoJsap) TamiaHagu (['yman, 2003). Mavmui YyuKUHAUIap 6UIaH
MdJI0CIaHUII HATUKACKHAA TYNPOK/ia OFUP MeTaJJIApHUHT MUKJOPHU OpTaAy Ba UPI0CTaHUIIT
1o03ara kesiaau (PomanoBa Ba Hamazosa, 2008). Maunii YMKUHAWJIAPHUHT NAKL0 6VauIyaa
acocaH: KyIl KaBaTJ/iy yiJap, AYKOHJap, OBKATJ/IaHUII L1axo64yasapy, MeXMOHXOHaJiap, 60Fya-
Jiap, MakTabJiap, VKyB OpTJapH, mrudpoxoHalap Ba LIaxapJap XyAyAuAaru KynruHa caHoaT
KOpXOHaJIapu/JlaH YMKAETraH YMKMHAWAap anoxyuaa YpuH TyTaau (Kunhadi Ba Atmajawarti,
2018).
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Xo03upru BakTAa UdJIOCIaHTaH OKaBa CyBJIap Ba TyHNPOKJApHU TO3aJsall MyaMMOoJiapu-
HU XaJ KWIMIIHUHT OHOJIOTUK yCYyJIJIapU yCTyBOpP XUCOOJ1IaHaAu. BuosecTpyKkiys opraHuk
UPJIOCTAaHTUPYBYM MoAJasiap 6uiaH UpJI0CAaHTaH TyNPOK TUSUMJIAPUHU PEKYJITUBALUSA KU-
JIUII TEXHOJIOTHSIJIapU/AA 9HT UCTUKOOJIJIN UYHaIuI xyucobiaHaau (XeHue Ba 601k, 2006).

TagKuKoTYUIApHUHT uuiapujaa (UasnetarHoB Ba AnueBa, 1990) Typau xua udsoc-
JIAHTUPYBYM MOJJAJIAPHU UYK KUJIMILTa KOJAUP MUKPOOPraHM3MJIAPHUHT XUJIMa-XUJIJIMTH Ba
TYp TapKUOU KeJTHUPUJITaH, yJaap opacuza Pseudomonas aBJOAWHUHT CIOPAcU3 TaéK4yajlapH,
Xanthomonas, Zoooglaea, Micrococcus aBioAJapy yCTYHIUK KUJITaH.

Tozasam MHLIOOTIapUra KMUpaJuraH oKaBa CyBJjap oJaTAa Xy/la 3aXapJ/u xucobiaHa u.
YnapHu KUMEBUM UPJIOCTAaHTUPYBYM MO/ la/Iap/iaH Ba aHaJIOTJIapyUaH To3aJallZilark 3K0J10-
TMK-XUMOSIBUM YPHU AeCTPYKTOP-MUKPOOPTraHU3MJap rypyxura Teruiangup. buopemeaua-
LUAHUHT MaBXy/l yCyJllapura MyKo6u/ paBull/ia Kyl KOMIIOHEHTJ/IM CAHOAT OKaBa CyBJlapH-
HU ToO3aJ1alll/jla 3KOJOTHUK XUXATAAH MaKOyJl BA MOC MUKPOOUOJIOTUK YCyJI XU3MaT KUJIUIIU
MyMKUH (MnsnetauHoB Ba AnreBa, 1990). Uduiocanrad cy6cTpaT/aapHy To3ajlallia MUKPO-
OopraHu3MmJap/aH KUMEBUM peareHT cudatua GpoijlalaHull MyaMMOJIapu MUKPOOUOJIOTHS
GaHMHUHT 3HT 3aMOHaBUH WyHanuuiapyuaad 6upugup. Paos ua MUKpOOpPraHU3MJIapUHUHT
OKCHU/JIOBYMJIMK PaoIMSATUra acOCTaHTraH OMOKUMEBUH yCyJ 6apKapop Tapku6ra ara 6yJira
MaulIUN-XyKaJUK OKaBa CyBJIAPHM 3apapCU3/aHTUPHUILZA Y3UHU OKJauau ([MUTpeHKO Ba
I'Bo3ask, 2002).

CeJsieKTHB 03yKa MyXUTHZAH oHga/laHraH X0J1/ia TYPJIM CAaHOAT OKaBa CyBJIapH LieHO03J1a-
pY TapKUOWHU YpraHuuiza yaapaa Pseudomonas, Alcaligenes, Bacillus aBnoalapuHUHT GaKTe-
pUsiapy YCTYHJIUK KWWK Ba Flavobacterium, Carynebacterium Kyn y4palld aHUKJIAaHTaH.
IXTUMOJI, Y16y MUKPOOPTaHU3MJIap NONYAALUACUHUHT MyXUM KUCMU TYPJId XU UPJI0CIaH-
TUPYBYM MOJJAJIApHU WYK KUJUIITA KOAUD, Oy YJApHUHT AeCTPYKTHUB PaosIMryd Ba yCULI
TE3JIMTUHUHT KeHT Jloupacu 6usaH 60fauK. Pseudomonas fluorescens 6akTepUsilapUHUHT
Ma’bJIyM LITAMMH, apOMaTUK HUTPOOMPUKMaapHU NIapya/lail/id Ba OKaBa CyBJIapHHU TO3aJ/lall
y4yH uniatuaasu (Lopez et al, 2005).

Tapkubuza Typ/u Xy KUMEBUM GMPUKMaJap 6y/raH oKaBa CyBJap »yZa 3axapJ/ihd X1uco-
6s1aHaAu. Y1apHU UJIOCTAaHUIIIaH TO3a/1alll/ja aCOCUM 3KOJIOTUK Ba XUMOS1 POJIU reTepoTpod
JleCTPYKTOP-MUKpPOOpPraHu3mJIap rypyxura teruuinaup (XeHuye Ba 6owk., 2006, AMUHOBA,
2019).

To3asnam UHLIOOT/IAapUra KeJlyBYM OKaBa CyBJlap Ba UQJIOCTAHTaH TYNPOKJAPHUHT MU-
KpOOUOLIeHO3/Iapy TapKUOUHHU, MaxaJJIni MUKpodJiopa 6UIaH ¥3apo TabCUP KUJIUIL LIAapo-
UTHU/IA XaM/la TaOMUN Ba aHTPOINOTEH OMUJLJIAP Ta'bCUPH/JIAa OGHMOJIOTUK peMejalius xKapaéH-
JIapy/lary Y3rapuyillJIapHU YpraHuil XaM Ha3apui, XaM aMaJIiii MUKPOOUOJIOTHS YYYH KaTTa
WJIMHUU KU3UKUII YAFOTA .

TagKuKOT MaTeprasu Ba MeTo1apu. TaIKUKOT 06'beKTH 6Y116, By3cyB To3asall cTaH-
IUSCUHUHT MaxaJlJIMi oKaBa CyBJApH Ba YHUHT aTpodujaru UdJocaaHuIll KOUUAAH TypJIU
Macodasiap/ia }KoiIallrad Xy Ay ajaap xusMat Kuaau: 1-xyaya - 50 M, 2-xyaya - 100 M, 3-xyaya
- 200 m. OkaBa cyBJiap Ba TynpoK/Jila MUKPOOpPraHMU3MJIap COHU XM COOJIaH U Ba YMYMHUU Kaoby.J1
KWJIMHIAH MUKPOOHOJIOTHK ycyJlapra MyBoQUK 3J1€KTUB 03yKa MyXUTHUra 3KUO Kylujaru
MHUKpPOOPraHM3MJIap acCoLHalusapy aXXpaTUiagu: rymT-nentonsau arapga (I'I1A) - ammoHu-
¢dukaTtopJap, cycno Kywuiaral ['MIAga (1:1) - cnopanu aMmMoHUpuUKaTopaap, ['maprai Myxu-
TUJa - AeHuTpupuKaTopsap, BuHorpaackuit Myxutuzaa - HUTpudUKaTopJiap, 16U MyXUTH-
Jla — OJIMroHuTpodUIap, KpaxMai-aMMUAKIU MyXUT/Ia — aKTUHOMULeTJIap, Yanek MyxuTHzia
— MUKPOCKOIIUK 3aMOYpy¥.Jiap, CyCJ0JIM arap/ia — auyuTKuJIap. f1oByaH Xy>karpaJjiap COHU KaT-
THUK 03yKa MyXUTHUIa KETMa-KeT CyIJTUPHULI yCYJIU OUJIaH 3KUII OPKaJIU aHUKJ/JAaHAY (MILOHY-
Juauk koepounuentu 0,95).

HaTwkanap Ba ysiapHUHT Tax1uiu. OKaBa CyBJIapHU Ba UJIOCIaHIaH TYNPOKJIapHU MU-
KpPOOMOJIOTUK yPraHull TaXJIUJIW WIYHU KYypCaTAUKH, YIAPHUHT TapKUOU OaKTepUsJIApHUHT
KaTbUi TApKUOU/aH 1IaK/IaHaAu. KoHLleHTpJlaHTaH 0KaBa CyBJIap MUKPOOPraHMW3MJIAPHUHT
ypraHu/IaéTraH rypyxJjapH yuyH XaJ0KaTJu XxucobaaHagu. OkaBa cyByap/a YH/Iab Xyakpa-
Jlap TonuaAu. Buosioruk Tosasnau 60CKU4Iapy YTKa3UIaéTraa 6akTeprusiJlapHUHT TapKUOU
OPTTaHJIMIU Ky3aTHJI/IU.
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YMyMuUH OKaBa CyBJIap MUKPOOPTaHU3MJIap accoljMalusJIapuHUHT MUKJOPUM XUCOOH Ba
TyTalll ep y4acTKasapy/ia yJapHUHT COHU Ba XUJIMa-XUJIJIUTU aHUKJIaHA4 (1-pacm).
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Pacm (1): OxkaBa cyBJiap Ba Kyucu3 udJocaaHraH TyNpoKJjaapiard 6akTepusijiap MUKIOPH,
MUHT /MJL

['yiT-nenToH/ M arap/a Ba Cyc/o KyUIWJIraH IyIIT-NeNTOHJIN arapja ycaZuraH copacus
Ba Cropa/ii aMMOHUGUKATOP GaKTepUSAJAPHUHT KYIJIMTM aHUKJIaHJU, Oy 3ca 6aKkTepusiaap-
HUHT a30T/Id OUPUKMaJIapHU Napyasiall KOOUJIUATUHUHT OIIMUIK/AAH Jalo0JaT 6epasu. Yoy
03yKa MyxXuTJapJAard MUKpoopraHuamJsap coHu Moc paBumga 100-510 muur/mi, 0,8-52,1
MUHI/MJI Ta eTAH, Oy alabuéT MabJyMoTaapura Moc kKeaaau (MansanetauHoB Ba AsveBa,
1990), yii6y Ma’bjiyMOTJIap MauLIMi OKaBa CyB aMMOHUUKaALUA YUYH CyO6CTpaT TallyBYUJIN-
TMHU Ba HaTWXXaza 6y TypyX MUKpPOOPTaHU3MJIapU COHUHUHT KYNaWMIIUHU KypcaTau.

OsiuroHuTpoduIap XaM Kyl y4pajiu. YJapHUHT COHU 3KOJIOTUK MYXHM Japakara sKuH-
Jgamwgu. CHHTeTHK 03yKa MyXUTH/AA YCalUTaH Kymiab 6aKTepUsJIapHUHT aHUKJIaHUIIU yJIap-
HUHT YCUILH, CHHTETUK OMPUKMasIapHH, L1y )KyMJIa/laH, KUAWH NTapyajlaHaJurad Mo/ilaJlapHU
y3JIalITHPUILI Ba Napyasall KOOUIMATHHU KypcaTtaau. OKaBa cyBJapJaru eHUuTpuduKaTop-
Jiap coHu 60 MUHT/MJI, TO3aJ1all/jaH KeluH 3ca 42,0 MUHT/MJ1 HU TallKWJI 3TIH.

KelinHru taxkpubanapja WU JaBOMH/a MaBCYMUU TeKIIMPUUI KapaéHHJa OKaBa CyB-
Jlaparu 6aKkTepusjlap COHUHUHT Y3rapulliy JUHAMUKACH Ky3aTuaAu. Tax/iMiiap wWyHU Kyp-
CaTAYKH, YpraHUIaéTraH OKaBa CyBJjap/a JeHUTpupuKaTopJap, Cnopacus Ba CHopajv aMMO-
HUUKATOpPJIAp, OJTMTOHUTPOUILIAP, 3aMOYpPYFJIap Ba ayUTKUJIAp MaBXKyJ OVJIraH JOUMUMN
MUKPOILeHO3 aHUKIaHAHu (1-kaaBas).

Kaasan (1): YMyMuii okaBa CyBJapJaru MUKpOOpraHU3MJiap COHUHUHT MaBCyMra Ka-
pab y3rapuiluu, MUHT/MJI

MuKpoopraHvuamap OkaBa cyBJiap/ia MUKPOOPraHHU3MJIap MUKJ0PH
acconyanmscu Baxop Es Kys Ku
YMyMui oKaBa
AMMoOHHbUKaTOPIAD 670,0 118,0 126,0 68,0
CnopaJsinyiap 4,3 1,0 1,8 0,3
OsiuronuTtpodusiap 290,0 211,0 227,0 148,0
AKTUHOMULIETIAP 179,0 165,0 198,0 149,0
MUKpOCKOTIHUK 65,0 17,0 29,0 5,2
3aMOypy¥siap
A4duTKUIap 5,0 1,0 0,5 0,1

Bupok, iina pacsinra Ba KeslyBYM OKaBa CyBJIAPHUHT TypUra 60FJIMK paBULI/a, LIAKII-
JIaHTaH 6aKTepuaJl [|eHO3 CaK/JaHU0 KOoJIMIINra KapaMaK, yJIapHUHT COHU YHJ1a6 KU 103/1a0
MapTa KaMasiZiu (2-a/BaJ). Y3rapyByaH 06-XaBo IIapOMTH Ba KUPYBYH OKAaBa CyBJapHUHT
TabuaTu Tydalau TypJy TapKUOra ara.
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Kapasan (2): Buosioruk To3anaujaH CYHT 0KaBa CyBJapAard MUKpoOOpraHu3mJiap COHU-
HUHT MaBCyMUH Y3rapuIlU, MUHT /MJI

MukpoopraHusmJiap OKaBa cyBJIap/ia MUKPOOPraHHU3MJIap MUKJ0PHU
accouualusacu Baxop | Es Kys | Ky
B1oJI0THK To3asall/laH CYHT
AMMmoHubUKaTOpIAp 610,0 29,0 117,0 163,0
Criopasuiap 5,6 4,2 1,6 0,9
OJiuroHUTpodUILIAP 202,0 148,0 172,0 164,0
AKTUHOMHULET/IAD 196,0 152,0 121,0 87,0
MUKpOCKONIUK 16,0 21,0 18,0 10,9
3aMOypy+Iap
AduTtkuaap 1,2 0,2 0,06 0,003

[llynnai KUu6, aHTPONOTeH 3apapJlaHUILN IKOPHU 6YyJraH maxapJsapZaru 3axapJu MoJi-
Jlasiap 6uiiaH UdJIoCaAaHraH XyAYyAJapHUHT 3KOJIOTMK Mal/l0HJIapu/ia MUKpPOOpraHU3MJIap-
HUHT TYPJIM XWUJ aCCOLMALMAIapUHU YPraHUII KeCKUH 3KCTpeMaJl lapouTiapAa (TOKCUK MO -
JlaJITapHUHT I0KOPU MHUKJAOPH/A) MUKPOOHMOJIOTHK KapaéHJiap CEKWHJIAIIUIIMHY aHUKJIalra
MMKOH 6ep/u. bakTepusiap COHU 9KOJIOTUK aXaMUsATra 3ra Jlapaxara eTu6 6opmaniu. bupok
yJapHUHT 6a’b3ujapyu/ia 3aXap/iu OUpPUKMaZapHU acTa-CEKMH OKCUAJIaUJurad Kyn MUKIO0D-
Jlaru MUKPOO nmonyJissuusicu (6akTepusijap, akTUHOMULETJIap, 3aMOypy¥Jiap) pUBOXK/IaHAIU.

Xysoca. Typsiv Xu1 KUAWH apyajaHyBYX 6eroHa OMpUKMaJlapHUHT Jlerpajauusicuja Mu-
KpPOOpPraHM3MJIAaPHUHT UIUTHPOKHU 6apyara MabjayM. [lapyasanrad Mo jla/lapHUHT TabuaTUra
Kapab, To3aJsallia xap X1 Typ/iard MUKpOOpraHHU3MJIap UIITUPOK 3TaAH, 6y allHUKCA, Ky4JIH
r“dJioc/aHrad OKaBa CyBJIapHM To3aJalll/ia AKKOJ HaMOEH 60ys1aju. By viijia oKkaBa CyBJIapHU
TO3aJIalll MHIIOOTJIApY Ba YHUHT aTpoduaru Xy ayJIapHUHT MUKPOOPTaHU3MJIap TapKUOU-
HUHT y3rapuily Ky3aTW/i4u. MaBcyM JlaBoMU/ia UPJIOCTAaHTUPYBYU MOAJATapPHUHT KYIIJIUTHU
Ba OKaBa CYBJIADHUHI XWJIMa-XWJIJIMTH MUKPOOPTAaHU3MJIAPHUHT TYpP TapKUOWHU MacalTH-
pazy Ba yJIapHUHT TapKUOUra HOAHUK TabCUp KypcaTaau. OKaBa cyBJapHU OMOJIOTHUK TO3a-
JIalllIaH KEMUH XaM MUKPOOPTaHU3MJIAPHUHT KEHT I0MPaCH, KyMJIalaH, CIOpaJiu Ba ClIopacu3
6akTepusIap, MUKPOCKONMK 3aMOypy¥F/ap Ba a4MTKUJIap aHUKJIaHU.
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CKPUHUHTI U IIOJIYYEHHUE INTPOMBIIIJIEHHBIX HITAMMOB
MHUKPOOPTAHNU3MOB - CYIIEPIIPOAYHEHTOB BUOCYP®AKTAHTOB

A.A. MaxcymxaHnoB*, b.X. AiiumoBa, 0.M. Ilys1atoBa, M.P. lllapudos, M.Y. Caiisiues, X.T.
Boxupgos, U.M. CaungoBa, T.M. NInanxoaxaeB
HHcTtuTyT Mukpo6uosioruu AH PecY3, TamikeHT, Y36ekucTaH
*E-mail: amakhsum@mail.ru

We conducted research on the isolation and screening of biosurfactant-producing micro-
organisms. During the research, microorganisms belonging to the genus Rhodococcus, Bacillus,
Acinetobacter and Lactobacillus were isolated. In the experiments, qualitative and quantitative
methods were used to determine the biosynthesis of BS, and actively producing strains of BS were
selected.

Key words: screening, biosurfactants, glycolipids, degradation, emulsification index, muta-
genesis.

BbruocypdakTaHThl NpeACTaBAAKT COO0W LIHWPOKHUM CIEKTP MOBEPXHOCTHO-aKTUBHBIX
OpraHW4YeCKUX COeJMHEHHUH pPa3JIMYHOU CTPYKTYpbl, NPOAYLHMPYEMBIX MHOIOYMCJIEHHBIMHU
IPOKAPUOTUYECKUMU U 3YyKAaPUOTUYECKUMHU MUKPOOPraHU3MaMU. ITU COeJUHEHUSI 0OBIYHO
CEKPETUPYIOTCH BHEKJIETOYHO WJIM JIOKAJIM30BaHbl HA IOBEPXHOCTU MUKPOOHBIX KJIETOK U CO-
CTOAT U3 aMPUPUIBHBIX MOJIEKYJI, B KOTOPBIX THAPOPOOHAA YaCTh MOXKET BKJIIOYATh KUCJIOTY,
MOHO-, IU- UJIM NT0JIMCaXapU/ibl, NENTHU/IHbIe KATUOHBI UJIM aHUOHBI, TOT/Jla KaK ruipodobHas
YacTb MOXET COCTOSITh U3 HACBILEHHbIX UM HEHACBIIEHHbIX }XUPHbIX KUCJIOT. BC 06bIYHO
IPYNIUPYIOTCH B COOTBETCTBUM C UX XUMHUYECKOU CTPYKTYPOU, MOJIEKYJIIPHOM Maccou U Me-
XaHHU3MOM JelicTBus. Hanbosee uaydeHHbIMU bC ABAAIOTCA INTMKONIUIIU/ABI, TAKHE KaK PAMHO-
JIMIIK/Ibl, TPErasl0JUNK/ibl, COGOPOJUNU/bI U JIUNN/Abl MAHHO3WJI3PUTPUTA, U JIMIIONENTU/bI,
Takue Kak cypbakTuH u deHrunuH (Cappelletti et al, 2020; Eras-Mufioz et al, 2022). B HacTo-
sliee BpeMsl IPOU3BOJCTBO CUHTETUYECKUX TOBEPXHOCTHO-aKTHUBHbBIX BEILECTB, 10Jy4aeMbIX
13 HePTeNnpoAyKTOB COCTaBJ/sAET NPUMEPHO 13 MU/IJIMOHOB TOHH exeroAHoro. YTob6s! J0-
6uTbCsA 60J1ee KOHKYpeHTOocrnoco6HoM posu BC Ha 3ToM orpoMHOM phiHKe [IAB, He06x0 MBI
IITaMMBbI cynepnpoayueHTbl BC, noA60p onTUMaIbHBIX MUTATENbHbIX CpeJ, /s OMOCUHTe3a
MakcuMasibHoro kosndectBa bC (Nurfarahin et al, 2018; AnumoBsa u ap., 2022).

B B3 € 3THUM, LieJIbI0 HACTOALLET0 UCC/IeLJOBAHUA ABJIAETCA CKPUHUHT U I10JIy4YeHH e IIpo-
MBbILIJIEHHBIX IITAMMOB MUKPOOPraHU3MOB — CylIepIpoAyLeHTOB 6U0CYpPaKTAHTOB.

MaTepuasibl 1 MeTO/ibl. /i1 CKpUHHHTA MUKPOOPTaHU3MOB (6aKTepuu, Tpub0OB U JIPOXK-
»kel) npoayieHToB BC 6bIIM MCIOJIb30BAHbI ITAMMbI OAKTEPUH, XpPAHSIIHUECS B KOJJIEKIIUU
Huctutyta Mukpo6uosiorud AH PY3. lllTaMmMbl 6akTepul, Bblie/ieHHbIE KaK U3 3arpsi3HEH-
HbIX, TAK U He3arpsA3HEHHbIX HePTeNnpoAyKTaMU 06pasijd M0YB U CTOYHBIX BOJ], B YaCTHOCTH
ObIIM UCIIOJIb30BaHbI IIITAMMBbI 6aKTepUH, BblZleJIeHHbIe UX CTOYHbIX BoJ AO «Navoiyazot», u3
3aMa3y4eHHbIX CTO4YHbIX BoJ, byxapckoro HII3, c HedTerazoBbix ckBaxknH KalkagapbuHCKON
obJsiacty. KysibTyphl ApoxKel OblIM Bbl/ie/IeHbl U3 3arpsA3HEHHBIX 104B CypXaHJapbHUHCKOW,
KamkazapbuHckod v TamkeHTCKOM o6JiacTeid. BUaoByr0 NpHHAJJIEXKHOCTb BblJeJI€HHbIX
YUCTBIX KYJbTYP OINpeesisiiv 1o 6eJJKOBOMY crieKTpy Ha npubope EXS2600 MALDI-TOF-MS
(ZyBio, KuTaii). BeigesieHHbIe UMCTBIE KYJIbTYPbl MUKPOOPraHM3MOB XpaHuu npu -80 °C B 10
% rauvLepuHe.

CKkpUHUHT 6akTepuid npoayuneHToB BC NpoBOAM/IM MO HECKOJBbKUM OOILENPUHATHIM Te-
craM. Tect Ha pacTekaHue HedTH, TecT Ha CTAB-arape, TeCT Ha reMOJIUTUYECKYI0 aKTHBHOCTh
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no Metoay ['ocBaHU U [leka. IMyJIbTUPYIOLIYI0 aKTUBHOCTb (JA) BhIpaXKall KaK ONTHYECKYHO
m10THOCTB (OI1) amynbcuun npu 540 HM. UHekc aMmyabrupoBanus (M3) onpenensisiv u paccyu-
ThIBaJ/IY, KaK MPOLEHTHOE OTHOIlIEHHE 00'bEMa /105 06pa30BaBILENCS IJIOTHON 3MYJIbCUU K 00-
1meMy 06bMy UAKOCTH 1o MeToguKe Kynepa u ['ongen6epra. BC akcTparvupoBaiu ¢ UCIOJIb-
30BaHUEM MeTUJ mep- 6yTuaoBbld a¢prupoM (MTBI), a Takke ¢ pa3/IMYHBIMU OpraHU4eCKUMHU
pacTBOPUTENSIMU TaKMMM Kak XJiopodopM, MeTaHoJ, aTuaaneTtart. Jasa uaentudukanuu bC
MCI0JIb30BaHa TOHKoCI0MHaa xpomaTtorpadus (TCX). Copepxkanue raukoannugsbix bC omnpe-
JleJIslJIA 110 KOHLIeHTpalUM caxapoB KOJIOPUMETPHUYECKUM METO/O0M I0C/ie B3aUMOJeNCTBHUSA C
$eHoJI-CepHOKUCIIOTHBIM PeaKTUBOM, a TaKXKe 110 CoZiep:KaHuIo 6eska MeToioM Jloypu.

Jlns ckpuHuHra 6aKkTepuM poja Bacillus Ha cioco6HOCTb cuHTe3upoBaTh BC, mram-
Mbl BbIpaliBad Ha MOAUPUIIMPOBAaHHON MUHepasibHOU cpege (MCM) (CaitiveB M. Y. u ap.
2022). buocunTe3s BC 6akTepusaMu poaa Rhodococcus uzyyaau Ha cpede TaycoHa ¢ 2% H-Trek-
caJlekaHoM, Ha cpesie Rhodococcus surfactant (RS), a_rakxe Ha cpese [ICBC (AnvMoBa u Jp.,
2022)._CrocobHOCTh ITaMMOB GaKTepuil poga Acinetobacter cunTe3dupoBaTh bC usyyanu
Ha MUHepaJIbHO-coJieBOU cpese (MSM), rae B KauecTBe MCTOUYHHKA yIJepojia UCIO0Jb30Ba-
JIM TJIIOKO3Y, TJIMLepUH WJIM TeKcajleKaH B pa3/IMyHbIX KoHLeHTpauusax (Ohadi, Mandana et
al, 2017). buocunTe3 BC 6akTepusimMu pojaa Lactobacillus vay4yanu Ha cpege MRS (CangoBa
UM. u np.2023). YucTble KyJbTYphl APOX>KeH BblpaliMBaiyd Ha MUHepasbHOU cpefe (MSM)
(Ahmed et al, 2019).

MyTareHes 6aktepuit poaa Rhodococcus, Bacillus u Acinetobacter npoBoauu B UHCTUTYTE
anepHoit dusruku AH Pecny6siniku Y36ekucrtas. [l MyTareHesa MCI0J1b30BaJkd BO3pacTalo-
1[ye J103bl Y- U3JIy4eHUsI C MOIHOCTbIO 3Kcno3unmoHHo# o361 0,05 I'p/c, B kayecTBe UCTOY-
HUKA U3JIy9eHUs ucnosib3oBascs °°Co, Mex030BbId HHTepBas cocTasss (20 kI'p; 15 kI'p; 10
k['p; 5 k['p; 2 k['p).

B pe3ysibTaTe poBeéHHbIX UCCJIeJ0BAHUN 110 CHOCOGHOCTH MUKPOOPraHM3MOB CUHTE3H-
poBaTb BC oTob6pano 2 mtamMma 6aktepuu poja Bacillus (BS H6/4/1 u BS 9/2B), 4 mtamMMa 6ak-
Tepuu poga Rhodococcus (Rhodococcus erytropolis REO7, Rhodococcus ruber HN4, Rhodococcus
rhodochrous 2/5 u Rhodococcus pyridivorants 2/3/6), 3 ntamma apoxokein (Ne5, Ne 2, Ne102), 2
mraMmma 6akTepui posa Lactobacillus, a Takxe 2 miTaMMa OTHOCSIMECS K poay Acinetobacter.
N3ydeHre 3MyJIbTUPYIOIUX CBOMCTB BbI/I€JIEHHbBIX IITAMMOB [I0KAa3aJlo, YTO Bbl/leJIEeHHbIE YH-
CTble KyJIbTYypbl 06J1a/1a/1M JOCTATOYHO BbICOKOHM 3MyJIbIMpYIOLlel akTUBHOCTBIO (51-68%).

Cpenu 6akTepra/bHbIX npoayleHToB BC 6akTepuu poja Bacillus oTavuyarTcs Cnoco6-
HOCTbIO CO3/laBaTb Haubojiee HHU3KOe MexXpa3HOe HaTsKeHHe Mex[y YIrJeBOJOopoJaMU U
BOAHOW (pa3oi, YTO HEOOXOAUMO /i1 MOOUIU3anuu HePTU. [Ipy KaueCTBEHHOM CKPUHUHTE
29 1ITaMMOB C UCNOJb30BaHUEM TECTOB Ha BbITeCHEHHE HEPTH, Y 7 IITAMMOB 30HA BbITECHE-
HUA HePTH BapbupoBaja oT 5 0 30 MM, MakcUMaJibHasl 30Ha BbITeCHEHUs HePTH Hab10a-
Jlack Juis mrammoB BS H6/4/1 u BS 9/2A u coctaBusia 30 1 27 MM, cooTBeTCTBEHHO. CiienyeT
OTMETUTb, UTO JJid mTaMMa BS H6/4 /1 BeiTecHeHHe HedTU HABJII0]A/10Ch yKe yepe3 24 yaca
KYJIbTUBUPOBAHUS.

[Ipy kauecTBEHHOM CKpUHHUHTe 50 IITaMMOB C UCNOJIb30BaHUEM TECTOB Ha BbITECHEHUE
HedTH, y 5 ITaMMOB 30Ha BbITECHEHUs HedTH BapbHpoBasa oT 5 g0 20 MM, MaKCUMaJb-
Has 30Ha BbITeCHeHUs HepTH HabJIO/ANACh AJs HITaMMOB Leuconostoc mesenteroides Q1 u
Enterococcus faecium R3, u coctaBua 20 1 18 MM, cooTBeTcTBeHHO. [lo pesysbTaTam uccie-
JIOBaHUHM LITaMMBbl He 06J1aZla/ld CIOCOOHOCTBIO BbI3bIBAaTh I'eMOJIM3 Ha CpeJie C KPOBAHbBIM
arapoM, 0JJHaKo IIpy UCNOJIb30BaHUH JPYTUX METO/I0B CKDUHUHTIA JaJIU N0JIOXKUTEIbHbIN pe-
3ysbTart (puc.1).

L.mesen.teor.Q

PucyHnok (1): CkpunuHz 6akmeputi poda Bacillus BS H6/4/1 u BS 9/2B u M0/104HOKUCAbIX 6AK-
meputl N0 aHa1U3y 8bIMECHEHUS.
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[Ipy BblpallMBaHUM LITAMMOB Ha Bblllle YKa3aHHbIX NMUTATeJbHbIX cpefax Bbixoj BC
mTaMMaMu 6aktepuit poaa Bacillus BS H6/4/1 u BS 9/2B coctaBua 1.4 u 0.95 r/a cyxoro BC ¢
13 6osee 50%. [TokazaHo, YTO LITaMMBbI 6aKTepUl Jiydlle cuHTe3upoBaau bC Ha cpefie, rzie B
KadyeCTBe UCTOYHUKA yTJIepo/ia UCI0JIb30Ba/IM TJIMLEPHH, @ KaueCcTBe UCTOYHMKA a30Ta Moye-
BUHY. [lsis 6akTepuit poaa Rhodococcus nyisi 6uocuHTesa bC nogobpana MmoguduipoBaHHast
nuTtaTtesbHas cpena [ICBC ¢ 2% rekcazekanoM Bbixo bC Ha 3To# cpejie BapbHupoBaJ oT 2.5 0
3.5 r/n. lnsa 6aktepuid poga Lactobacillus npu KyibTuBMpoBaHUM Ha cpefie MRS Bbixoz BC co-
crtaBua 1.2 v 1.5 r/a. [l1s wiTaMMOB 6aKTEPHM, OTHOCAILMXCS K poaly Acinetobacter npy KyJib-
TUBHUPOBAHUM Ha Cpejie C KOHLleHTpalrel rekcajiekana 4% Boixo bC coctaBua 1.0-1.2 v/

/I moslydyeHHs BBICOKO aKTHMBHBIX LITaAMMOB npoAyuneHToB BC Obl1 poBejeH MyTare-
He3 6akTepuid poja Rhodococcus, Bacillus v Acinetobacter y-o6y4yeHreM. JKCIIEPUMEHTAIbHO
YCTAHOBJIEHO, UTO AJ151 6akTepui poga Rhodococcus noBblilieHHbIA 6MocuHTe3 BC Habr0janca
B 103axX 06J1y4eHus oT 2 710 5 K['p. MakcuMasibHbIM M3 Ha6JI101a/1CA AJ151 MyTaHTHBIX U30JISITOB
(M1 RE 07 - 2/3) u (M2 343 - 3/1) u coctaBua 6osee 80%. Tak aaa wramma (M3 RHA - 3/3)
npu fo3e o6sydenus 3 kK['p U3 coctaBus 75%. [Ipu Ky IbTUBMPOBAaHHUU MYTaHTHBIX U30JISITOB
Ha MmoauduupoBaHHou cpefe [ICBC Bbixoa BC cocTtaBua 6osee 4 /i, Tak A wrtamma ((M3
RHA - 3/3) oH cocTaBu 4.4 v/, Torja Kak ass mramma (M1 RE 07 - 2/2) - 4.8 v/, B pe3yabTa-
Te MyTareHesa HabJ1l0a/1ach NpsiMasi 3aBUCHUMOCTb BBDKUBAEMOCTH U30JIATOB OT BEJIUYMHBI
NOTJIOLIEHHOH 103kl 06Jiy4eHus. [loka3aHo 4To y-o6saydyeHue A0 5 k['p fsis 6akTepuid poja
Rhodococcus He siBasieTcs eTalbHOM. [lo/1Has MHaKTUBALMS LITAaMMOB HabJ/110/ja1ach B 03aX
o6saydenus: 10-20 k['p MHrMOGUPOBaHUE POCTA OTMEYaJI0Ch B 06pasIiax, MoBeprHyThIX 00J1y-
yeHuto B fo3e 10 k['p (Alimova et al, 2023).

B nponecce mytareHesa 6aktepui poja Bacillus, Bbiies1eHO 9 U30J19TOB, IPY KaueCTBEH-
HoM ckpuHuHTre Ha CTAB arape, ¢ Mcrosib30BaHMEM TeCTa Ha pacTekaHue HeTH, BblJeJIeH-
Hble U30JIATbl NposiBUIM BC aKTUBHOCTb.

[Ipy npoBesieHWU MyTareHesa IITAMMOB 6akTepull pojia Acinetobacter, 6b1J10 06HapyXKe-
HO, YTO IITAaMM He YCTOWYMB K BblllIe YKa3aHHBIM []03aM Y-00/1y4eHHUs.

TakuM 06pa3oM B pe3yJibTaTe CKPUHUHIA TPUPOJHbBIX U MyTaHTHBIX IITAMMOB MUKpPOOD-
raHU3MOB OTOOpaHbl aKTHBHbIE ITaMMbI IpoAyLeHThl BC, Ha 0OCHOBe Bbl/leJIEHHBIX Cypdak-
TaHT 006pa3yIoIUX IITAMMOB OYJIyT CO3/laHbl HOBble KOMIIO3UI[MK OGHOMpenapaToB JJisl NpHU-
MeHEeHHs UX B 0UYMCTKe OKpY-Kalolllel cpe/ibl, B CEJIbCKOM X035MCTBE, a TaKXkKe B papMalLieBTUKe
Y MeJIUIMHE.
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MUTI'PAIIMA TEJIBMUHTOB MEAKAY AMKUMHU U AOMALIHBIMH
IITUOAMHA U BAKOHOMEPHOCTH HUPKYJIAOUU UX B BUOLLEHO3AX

X.T.Taurupos, H.X.Tauruposa, ’/K.Hopmypoaos, 3.6oii6ypueBa*
TepMe3ckuil rocyapCcTBEHHbIN yHUBEPCUTET, TepMes, Y36eKkucTaH
*E-mail: boyburiyevazebo@gmail.com

This article explains the rules of exchange of helminthes between domestic powetry and wild
birds. Also information about the circulation of helminths in different biocenosis is included

Key words: Helminth, extent of damage, intensivity of damage, parasite, synanthropic, an-
thropogenic, fauna

BorarTas ¢ayHa nTun Y36eKkrncTaHa, 00MTaOIIUX B pa3/IMYHbIX JaHAWadTaX, /15 KOTOPbIX
CBOWCTBEHHbI XapaKTepHble IPUPOHbIE YCI0BUAX, 00yCI0BINBAET 60JIbIIOe pa3HOOOpa3ue
BU/I0BOra COCTaBa UX IeJIbMUHTOB. MHOro4YMC/leHHble JUKHUE NTULbI, YaCTO MEHSIOT MeCTO
06UTaHUS, U 3TO CIOCOBCTBYET pe3epBallMi U pacnpacTpaHEeHHUI0 reJIbMUHTOB. OHU NepeHo-
CAT UX HA TEPPUTOPUH PA3JUYHBIX NTUIEBOAUYECKUX XO35IMUCTB, y4acTBYs B GOPMHUPOBAHUHU
3/1eCh 04aroBbIX MHBA3UH.

[Io co6cTBEHHBIM MCC/I€JOBAaHUAM U JaHHBIM JIMTEPATYPbl CPeiy Napa3uTUPYOLIUX reslb-
MUHTOB Y JUKUX U JOMAUIHbIX ITUL Y36€eKUCTaHa B 0611[eM HacYUThiBaeTcs 53 BU/a, U3 KOTO-
pbIX 23 BU/a TEJIbMUHTOB SIBJISIIOTCS BO30Y/AUTEISIMU CEPbE3HBIX I€IbMUHTO30B U PUHOCAT
3HAYMTeEJIbHBIX ylep6 NTHULlEeBOAYECKUM x03sicTBaM Pecny6auku (Tanruposa, 1993) (Tan-
rupoBou u Ap., 2021); (TanrupoBoit u ap., 2022); Cpeu AMKUX NTUL, HAUOOJIblllee KoJIruye-
CTBO OOIUX MAapa3UTUYECKUX YePBEH UMEIOT UHAMUCKUY U OObIKHOBEHHBIN CKBOpeELl, YepHasi
BOPOHaQ, [10JIeEBOM BOPOOEH, 601b1IasA U MaJjiasi TOPJIMILLbI, YEPHBIX APO3/ U APYTHE.

IJKCTEHCUBHOCTb MHBAa3UU NTHL, OT/AEJbHbIMU BU/IAMU Napa3uTHYECKUX YepBel COCTaB-
Jisia 12-28%, MTHTEHCUBHOCTb MHBAa3WU KoJiebJsieTcs B mpejesax 1,8-27,1 % sk3eMIIsipoB.

Oco6eHHOCTH Ce30HHOM AUHAMHUKHU CBSI3aHHbI C HAJIMUUEM B MPUPOJIE MPOMEKYTOYHbBIX
X0351€B IeJIbMUHTOB, K KOTOPbIM OTHOCATCS B 0CHOBHOM yKHU (Dila laevicolic, Allolobophora
fassiiensis, A. caliginosa, Eisenia rosea Gonocophalum pubiferum, Tenebrio molitor), mokpuybi
(Porcellio scaber, P. lavis, P. fedtshencoi, Armadillum vulgare), noxaeBble YePBU U HEKOTOPbIE
JIpyrHe npeJicTaBuTes M GpayHbl 6€CII03BOHOYHBIX.

BbicOKHe moKa3aTe i 3apa)KeHHOCTU T'eJIbMUHTAMU 3apPEruCTPUPOBAHbIE Y UHUHCKOTO
CKBOpIia ¥ yepHoul BopoHsl (IU 70,7-92,4%, UU 9,4-17,6%).

Jl/1s1 KOHKpeTHU3aL UM POJIH OT/Ae/IbHbIX BUJ0B ITUL, B PACIPOCTPUHEHUH I'eJIbMUHTO3HOU
MHBAa3UM OCHOBBIBAsICh Ha JJAHHBIX 10 0COOEHHOCTSIM UX 3KOJIOTMH, CTEIIEHU UHBAa3UU TEMHU
WJIM UHBIMU BUJIAMU TeJIbMHUHTOB, a TaKXKe HEKOTOPbIX JPYyTUX MOKa3aTeJel Mbl BbIAEJIUIH
cleAyolue rpynibl:

e ['eJIbMUHTBI B pacpoCTPaHEHUH KOTOPBIX OCHOBHYIO POJib UTPAIOT JOMAallHUE MTUILbI
Echinostoma revolitum, Prosthogonimos ovatus, Notocotylus attenuates, Raillietna tetragona,

203




Screabinia cesticilus, Choanotanea infundibulum, Ascaridia galli, Getarakis gallinarum, Capillari
obsignata v fip;

e B 11e;10M mporecc MUTpanuy reJibMUHTOB MeX/Ay AUKUMH U JJOMALIHBIMHU MITUIIAMH B 110-
c/ie/lHee BpeMsl aKTUBU3UPYIOTCS TOCTOSIHHbIE MeCcTa 06UTAaHHsSI KOpMJIeHHs], HouJsiera. boJib-
IIMHCTBA BU/IOB JUKHUX IITHUII, 4YaCTO MIEPEHOCSTCS Ha TEPPUTOPHH, PACIIOJIOKEeHbIE B PO/ICTBEH-
HOU GJIM30CTH K X03IMCTBEHHO HCIIOJIb3yeMbIM y4acTKaM HaceJIeHHBIX MYHKTOB. Bo MHOTOM
3TOMY CIOCOGCTBYIOT COIIMA/IbHbIE MEPOPHUSITHS M0 OCBOEHHIO U MEJIMOPAIIMU HOBBIX 3eMeJlb
Y IpyTHe aHTPOIOTreHHbIe BO3/IeCTBUS Ha MMPOPO/IHYIO CPEAY;

e Murpanus napasuTHYECKHX YepBEeH MeXxay NUKUMU U JAOMAIIHUMHU NMTHUIIAMU 3KOJIO-
Ir'MYeCKH B3aUMOCBSI3aHa C 0CO6EHHOCTAMHU [UPKYJIAILMH I'eJIbMUHTOB B OMOIleHO3aX U Mpe/i-
CTaBJIIEeT COOOM eiHOE LIeJI0E;

® 3aKOHOMEPHOCTH LIUPKYJISILIUU TeJIbMUHTOB UMEIOT HeMaJIOBa)KHOe 3HaYeHHe JJId T10-
HUMaHUs NyTel GpopMHUpOBaHUs Tapa3uTodayHbI ope/ieJieHHbIX OMOIEHO30B U Mapa3uTolie-
HO3a TOT'0 UJIK MHOTO X03sIMHA, OOUTAIOIIET0 B 3THUX YCAOBUSAX U MPUHIIUIIOB PEeTryJIUPOBaHUs
NPUPOJHO-049aroBbIX Napa3uTaPHbIX CUCTEM;

e [TogBO/Is1 UTOT TPHBEIEHHBIX JAHHBIX OTMEYAEM UTO B IIUPKYJIALMHK Pa3JUYHBIX Tapas-
UTYECKHX YepBeH B 6HMOLIeH03aX yYacCTBYIOT 23 BU1a AeUHUTUBHBIX X035€B CPey AUKUX U
JIOMaIIHbIX MTHI, 12 BUJIOB MPOMEXYTOUYHBIX, IOTIOJTHUTEIbHBIX U pe3epByapHbIX X03s1€B, CO-
CTOSIIUX U3 MpeICTaBHUTe el 6eClI03BOHOYHOM U TO3BOHOYHOU payHbI;

e JlJ151 OCy1LeCTBJIEHUS] LMPKYJISIIIUK TOIO UJIKM MHOT'O BU/IA TeJIbMHUHTA B OHOIeHO3€e KPO-
Me 3MH300TOJIOTHYECKOH 1Ny IeJIbLMUHT - OKOHYATE/JbHbIH X035IMH, MPOMEXYTOUYHbIA
XO03AUH Y MPOXOJSAIIMX B CHHTETUYECKHUU PaKTOp SABJSAETCH U CHHXPOHHOCTD MOSIBJIEHUST BO
BHEIIHEH Cpejie I0OCTaTOYHOI0 KOJIMYECTB 1 MHBAa3MOHHOI'0 HavyaJia U BOCTPUMYHUBBIX K UHBA-
3WU NTHUI], A TAKXKe MMOCTOSTHHbIE U YCTOWYHBBIE CBSI3U MEX/Iy OKOHYATEeJbHBIMHU U MPOMEXKY-
TOYHBIMH X03s1€BAMH I'€JIbMUHTOB U JIPyTMMHA KOMIIOHEHTAMH YYaCTBYOIUMH B IUPKYJISIAU
reJIbMUHTOB. B 11eJ10M BUZHO, UTO B CJIOKHBIX MeXaHU3MaX CTAaHOBJIEHUS Napa3uTapHbIX CH-
CTeM y4aCTBYIOT MHOTOYHCJEHHble COYJIEHHbIe OHOLEHO3bl KK/AbIH U3 KOTOPBIX SIBJSETCS
HEOTbeMJIEMOH YacThlo GOPMUPOBAHHS TOTO UJIK MHOTO COCTaBa reJiIbMUHTO(AYHBI.
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HAMAHTI'AH BA BYX0OPO BUWIOATJ/IAPUJAA TAPKAJITAH OJIMA
(MALUS MILL) AAPAXT/IAPUHHHT IIATOTEH 3AMBYPYFJIAPH BA
YJIAP KY3FATT'AH KACAJUVIUKJIAPH
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The article presents information about pathogenic fungi of the genus Malus, common in
Namangan and Bukhara regions, and the diseases they cause.
Key words: fungus, powdery mildew, Alternaria, scab, putrefactive disease, entomosporiosis

Malus Mill. Typkymu TypJsiapu - pabHoryazgoliap (Rasaceae) ousacura MmaHcy6 6apr
TYKYBYHM JapaxTjap éKu 6yTanap TypKyMHUTa KUPyBYM MeBacH yPYEIHU AapaxTAup. Y36eKu-
CTOH/A 0JIMa3opJiap MeBa JapaxTJ/apy 3KuJaJurad MaiuZJoHHUHT 65% JaH KYIPOFUHM Tall-
Kua 3tagu. OnmManuHr 500 Ta HABU CTaHAPT HAB OYJ/K6, yJiap TypJiM TAOUUN lIapoUTIapaa
CcvHab KYypuUJIMOKAA. Buosioruk xycycusiTiapura Kypa oJIMaHUHT Typ Ba HaBJapu 6up -6u-
pugaH ¢apkK KAaaau, MyXyAT Ba IIAPOUTIa OCOH Mocjamaau. ByryHru KkyHaa AyHé MUKEcHa
0JIMa eTULITHUPULI MK XakMU 80,5 MJIH TOHHAZlaH OPTHUK, 6110, eTaK4YX YPUHAAPHU XUTOHN
(44,45 muia TonHa), AKII (4,65 muiH ToHHA), [Tosibia (3,60 MuiH ToHHA) Ba Typkusd (2,93 MJH
TOHHA) 3rasiabd keamokaa (MmMuuoBa, 2022). OsiMa sKW/IaiMral MeBaJsIy AapaxTJap opacH-
Jla MaJI0HU XXUXATHUAAH OUPUHYU YPUH/AA Typaau. Vpra Ocué, lllapkuit Ocué Ba KaBkasga
10 Typu TapkairaH (A6aypasakos, 2021). Y36exucTonsa 8 Typu éBBOHM X0J1/a YIpaHY.
JlyHé 6yiinya eTUIITHPUIAAUTraH HaBJIAapPHUHT acoCUi KUCMU XoHaku Malus domestica Ty-
pura kupaau. OsiMa cOByKKa UM aMJiy, épyFceBap Ba HaMceBap, TYNPOK TaHJIaMal/H, JIEKUH
YHYMJI0p TYyIpOKJ/ap/ja I0KOpU Xocua 6epagu. OnMa gapaxTy 6yiu 15 M raya 6opaju. ¥3-
6exuctoHa OsiMa anpesib oMKAaH 6ouL1ab rystanad. ['yad 5 6yakiau, ryJaToKUb6apru oK,
NyIITH, alpUMJIapyu KU3uJ 6y1au. MeBacy, HaBUra Kapab, MIOH/,aH OKTSAOp oluraya nuuia-
nu. bup moHa meBacu Ba3uu 15 r gaH 400 r ravya 6opaau. Tapkubuaa pykrosa 6,5-11,8%,
caxapo3sa 2,5-5,5%, opranuk (osiMa Ba iuMoH) kucjoTasap 0,2 - 1,6%, sutamud C 5-30 mr,
NEeKTHUH, OIIJIOBYM MoAJasiap Ba 6ouKasap MaBxyz 6yaagu (Hamoszos, 2021). OsiMa ycum-
JIUTY YPYFUAH XaM/la MaBaH/A/1aul Hysiu 6uiaH Ba WIU3 6auKuIapu/iaH KynauTUpUIay.
Osima papaxTH Ky4aTu Ky3Ja Ba 6axoppaa 30-60 cM 4yKypJuK/aQ Xaijajrad epra sKuaajiu,
epra YTKaswJraHuAaH KerMuH 4-5 Uua yrray, xocuara kupaau, 40-50 vua Mys xocus 6epa-
au. Onma yeumauru 1 inaga 130-300 1/rava xocus 6epaau, onMa gapaxtu 90-100 dusiraya
smwanau. (FOcynos, 2009). Xank Tabob6aTuja 0JiMa MeBaJlapUJaH KaMKOHJIMK/A AaBO Y4YH,
Kab3UAT Ba MebJia LIMpacH/ia KUCJAO0TaJap eTUIIMarai/Ja xa3M CUCTeMacu MIIWHU acjavra
KeJITUPUO, PaBOHJIALITUPUIL YUyH Pporpananunaau. OnmMaza Kaaui Ty3aapu O6YJIraHJUTU-
JlaH YHU I0paK Kaca/UIMKJIapuja xaM oywopuaaau. HuxosT, 6ab3u KacaJJuK/IapAa 0JMajiaH
napxes Maca/IuK cudatua doigananuaasu. OJMa KUIIUHUHT KYHIJIMHY OYU0, PpYXUHU Te-
TUKJAWTUPaAU (Ycmauxoaxkaes, 2018).

V36eKkucToH/ja I0KCaK YCUMIMKAAp/a TapKajiraH 3aMbypyfap YpraHuraH 6yau6, ai-
HaH, Malus Typnapuza 6Up HeYTa MUKPOMHULLETJIAPHUHT yYpally XaKuJa KUCKa MabJyMOT-
Jlap 6epusirad. Macasnas, H.M. l'anonenko 1965 uuaga “063o0p rpuboB Byxapckoit o6siactu”,
10.111.Faddopos 2005 Hinnga «HamaHraH BUJIOATH HOKCAK YCUMJIMKIAPUHUHT MUKPOMHUIIETJIa-
pu» MaB3ycuJaru aucceprauusaapuia Hamanran Ba Byxopo BU0AATHA TapKaJraH MUKPO-
MULETJIap XaKK/4a MabJyMOTJIap Kai atuiurad ('anonenko, 1965), (Fapdpopos, 2005). AMmo
yuioy MaHb6asiapJaru MmabayMoTaap Pecny6ivkamMmusga Tapkairan Malus Mill. TypKyMUHUHT
TabUUH TypJlapy Ba MaJilaHW HaBJAPUHUHT MUKOOUOTACU XaKUJaru OUaMMJIapHHU TYJa épu-
TU6 6epa onMaigu. Xop3upru KyHzaa Pecny6inkamMusa, xycycad Hamanran Ba bByxopo Busio-
ATaapua Malus ycuMauruaa Typau XU 3aMOypyF Kaca/lJIMKJIapH ByXKy/ra keJMokza. Tabu-
UU 10pUBOp YCUMJIMKJIAD, AAapaxT Ba OyTaJlapHUHT MUKOOGHWOTACHMHMU YpraHull Ba 3aMOYypyF
KacaJUIMKJIApUHU aHUKJIAIl OYTYHT'M KyHHUHT J10J13ap6 MyaMMoJiapu/iaH 6Upu XxrcobaHau.
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Y6y makoJsiaga Malus TypJiapyja TapKajraH 3aMOypyF Ba YJIAPHUHT Kaca/lJIMKJIapu TYFpPU-
cu/la Ma'bJIyMOTJ/Iap 6epuiajiu.

TaJKUKOT MaTepHa/y Ba MeTo/lapu. Y6y Mako/JaHH Tailépaama Y36ekucton Pecny-
61mkacy @ansap akajgeMuacyd boTaHrka UHCTUTYTH MUKOJIOTHS Ba aJbroJiorusa jaboparo-
pusicu GoHAUAATH XaM/la, YOy JlabopaTopusi UMUK XOAUMJIapHU Ba JOKTOPAHT/IapU TOMO-
HuzaH 2021- 2024 duanapra mMypkaaiaHrad “UKTUCOAMN aXaMUsTra ara 6yJraH yCUMJIU-
KJIap, 3KCIOPTOOM MeBa, Cab3aBOT Ba MOJIM3 SKWHJIApHU/ia Kaca/JIMK KYy3FaTyBYM MaTOreH 3aM-
OypyF/1ap: XUJIMa-XUJJIUTY, MOHUTOPUHTY XaM/la 3/IEKTPOH MabJIyMOTJIap 6a3acuHU ApaTuil”
MaB3ycHu 6yinya AaBjaaT AacTypuja oJub G0puJraH MUKOJIOTMK TaJKUKOTJap JaBOoMH/A
WUFUJIraH repbapuil HaMyHaslapy MaH6a 6yiu6 xu3MaT Kuaaad. 3aMOypyFHU TYp TapKUOU-
HU Taxjiua Kuaumga Moticam N-300M MUKpOCKONWAAH IYHUHTEK, aHUKJIaru4Jiap UIMHU
MakoJiaJlap Ba MHTepHeT MaHOasapyuaaH ¢ogananuiagu (Fanonenko, 1983), (Abdurazakov,
2021). llyHuHT/eK, 3aMOYpyFfJIapHUHT 3aMOHAaBUM HoMeHKJaTypacu (indexfungorum.org),
YCUMJIMKJIQPHUHT HOMJIapU (powo.science.kew.org) acocuia 6epuiu.

TaaKUKOT HaTWKaJIapy Ba TaxX/auad. UMyt uaaanumiap mo6aHua TOIKeHT MUKOJIO-
rus rep6apuiicu (TASM) garu 3aM6ypyf HaMyHaJlapyd Ba WIMUHN aJlabUETJIAaPHUHT Tax/ MU
xaMm/la Y3MMU3HUHT Jlajla TaAKUKOTJIapuMU3 HaTwkacuaa HamaHran Ba Byxopo BusosiTia-
pujia TapKajiraH UKTUCOAUM axusTra ara Malus Mill. TypkymMu Bakussiapuaa Ascomycota Ba
Basidiomycota 6ysuMura kupyBuu 5 cuHd, 11 Taptu6, 15 Ta ousa, 23 Typkymra MmaHcy6 27
TYyp 3aMOypyF y4ypalu aHuKJaHgd. 0116 60puirad MUKOJIOTMK TaxJIMJIJIapuMuU3ra Kypa J10-
MHUHAHT 6yUM Ascomycota 6yiuMu 6yau6, yaap 3 cuad, 7 Taptub, 11 ouna, 16 Typkymra
MaHcy6 20 TypJilaH ub0paT 3KaHJUTHU aHUKJIaHAW. Monilinia, Podosphaera, Venturia, Alternaria,
Pleospora, Coniothecium, Coniothyrium, Sporocadus, Fusarium, Cytospora, Diplodia, Diplocarpon,
Plenodomus, Botryosphaeria, Stegonsporium, Tetracoccosporium TypKyMJlapura MaHcy6 3aM-
Oypy¥ TypJlapH y4upaliu aHuKJaHau. [IlyHuHr1eK, kKaM coHJiapa 6asuausiu (Basidiomycota)
3aMbypy¥Jiap 6yiu6, dakat 7 Typ Inonotus, Lentinus, Fomes, Irpiciporus, Sarcodontia, Mycoacia,
Gymnosporangium TypKyMJIapy TypJiapy y4pauy Kaua 3THIJH.

HamaHraH Ba Byxopo BuioaT/1apu xyAyAJapyuia UKTUCOAUM axaMUsATra ara 6yirad Malus
ycuMIMry/ia TapKairaH 3aMOypF Kaca/JIMKJIapH, YJIapHUHT 6e/Irujapy Ba TapKaJUuIIU 6yHu-
Ya Ma'’bJIyMOTJIap KEJTUPHUIIIU.

YH- myapuHr kKacajaauru. Kacamnuk KysratyBuucu: Podosphaera leucotricha (Ellis &
Everh.) E.S. Salmon. KacannukHuHr 6esnrunapu: Kacaniuk acocad 6apr, HoB/ia Ba ryJijiapra Ty-
wazau. KyprakzaHn YMKKaH €11 6apriiap Ba 6apr 6aH/A/1apy OKUIL KyJIpaHT €éKH YHCUMOH Fy6op-
Jlap 6uJs1aH KomslaHau. KelinH4Ya/MK 6aprJap XU puBoXKJaHMal KaHUKCUMOH 6yJIMb KoJia-
au. CorsioM 6apryap 1-3 KkaTTa/iMrura eTMacZad TyKuJa 6ouianau. TYKUIUII HIOH OWMHUHT
OUMpPUHYU AIPMUJA GOLILIAHCA, aBTYCT YpTasapuja 3apapJsiadnrad 6apravir 50 ¢pousu TYKUIU-
I MYMKHH. 3apapJ/laHT'aH HOBJjajlap XaM OK €KHU KyJIpaHT fybopJiap 6uiaH KonJjaHaJu, Keu-
HHYaJIMK Oy FybopJiap Kopas 6ouiaiad, 6yiap/ia »)Ky/ia Ky COHJIM Kopa HYKTa aK/I1/a 3aM-
Oypyf MeBa TaHacH X0CuJ 6yaaau. Tynry/iapia KacaJlJIMKHUHT OeJITUCH OK, FyOOpJIapHU TyJl
6aprsiapuja, rys Kocajaapu/a, rys 6asjjapuza xocua Kuanmuaup. Kacaananras rysiap ymy-
MaH MeBa XOCUJ KUJIMaiu. MeBasiap 3apapJ/iaHca yJIapHUHT CUPTH TYp OU/IaH KOIJIaHa/Y,
HaTUKaJla MeBaJap XMW ycManau. Kacassanran MeBasiap 3ca Ma3aCMHU MYKOTHUO, YMpHUILTa
MOWMJ 6Y/IM6 KosaAu. Arap MeBajlap 6apBaKT 3apapJiaHca MeBa TYTyHJIapy TYKUJIWO KeTa-
Au. Kacannuk TyuiraH opras/jap/ia X0CuJl 6y/raH ok, KyJIpaHr, CapFUIl Fyb6opJap 3aMOypyF-
HUHT criopasiapy 6110, yJiap 1aMoJl Ba XalllapoTJap épAaMuza xKy/Ja Te3 TapKaanub, COFI0M
YCUMJIMK OpraHJiapy Ba JapaxTJ/apra IKTupaau. Kacaiink 4aKkupyBYd 3aMOypyF KacasljlaH-
raH KypTakJap/Ja MULeJuN Xoauja Kuuuiaingu. Kuniad yuKkkad MuLesidil apta 6axopaa ycub
KOHUJUAIAp X0cua Kuaaau. LlyHUHT y4yH XaM 3apapJ/iaHraH KypTakJapZaH XO0CUJ 6VJraH
Gapr Ba TYITyJ FYHYaJapu OK Fy6op OWJaH KoIsiaHaAu. By Fy6opsap 6yTyH YCUMIMKHUHT
PUBOXKJIQHUIIIM JaBPH/ia KaCa/JIMKHU TapKAaTyBYM Y4Y0K 0y1aau. busnuur Pecny6inkamusja-
I'M 00U XaBO IIapOUTH Oy MaTOreH 3aMOypyF YUyH XKyJa KyJ1auaup. By kacannvk 6uiaH acocaH
MeBa 6epaéTraH KaTTa JjapaxTJap, KydyaTJiap KaTTHUK 3apap/aHajy.

Tapkanuimu: HamaHras BusosTH: Y4KyproH, Koconcolt, MuHroysnox, TypakypFoH, UycT.

AnbTepHapro3 KacaJJIuT1
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Kacannuk KysratyBurcu: Alternaria mali Roberts

KacaniMkHUHT 6esruaapu: Kaca/UIMK YCMJIMKHUHI MeBa Ba Gapr/iapyuHU 3apapJ/alju.
YnapHUHT AacT/1a0Ky 6ejruaapu 6axop olna 6apriapHUHT KYIOK KUTPPaHTAa Mai/a, oMa-
JIOK, I0F/1ap X0CHJI KUJIa/l1, KeMMHYaJIMK 3Ca Kaca/lJIMK PUBOXJIaHUIIM OUWJIaH JOFJIap KaTTa-
Jlalaiu.

Tapkanuwmu: HaMaHraH BUJI0ATHU: YUYKYPFOH TyYMaHHU.

[Tapma (kasMapas) KacaJlJIuru

Kacannuk KysratyBuucu: Venturia inaequalis Fuckl.

KacannvukHuHr Genruyapu: OsMa 6Gofsiapu/ia maplia KeHr TapKasITaH KacaslIMKJap-
JlaH oupuaup. Kacannuk Ky3raTyBuM 3aMOypyf OJIMaHW O6apru, MeBa O0aH[M, I'yJd MeBacu
Ba HOBJIACUHU 3apapJianau. baxop cepérvH 6yiraHjia MeBa 6aHajJapu/a Ba TyryH4yajaapujaa
MaiiJila KopaMTHUP J0F/1ap X0CUJI 6yJ1a/iu Ba yJIapHUHT CUPTH KYHFUP FyY60p OMJIaH KOIJIaHA/H.
ErvHrapunnuk mebépuja 6yIraHua KacaJuluK 6eJruiapy 6apr Ba MeBajap/a HaMOEH 6y-
JIu6, 6apr cupTUJa KYHFUP FybopJsiap 6uJaH KOIJIaHTaH JofJap 103ara Kejaaad. KelinHuaauk
Oy 6aprJsiap Kypu0, TYKM/IM6 KeTaau.

Tapkanuuu: bByxopo BusioaTu: lllopupkon, OsoT, Bo6keHT, Byxopo, FuxayBoH.

HamaHraH BUJI0SITU: YUKYPFOH, MUHTOY10K, TYpakyproH, AHTUKYPFOH.

TaHa 4yMpuIl KacaJJIUTU

Kacannuk KysratyBuucu: Inonotus hispidus (Bull.) P. Karst

KacannvkHUHT 6esruiapu: 3aMOypyF 6Up UUIIKK 6Y10, TONAa, TepaKaa, EHFOK/aA 11y-
HUHT/eK, 60IlIKa MeBaJM JlapaxTaap/a ycub, yJIapHUHT y3aK KUCMU/IA OK YMPUII KacaJIUlru-
HU KeJIMPUO YMKapaau. 3aMOypyFHUHT MeBa TaHACHU aBBaJl IOMILOK, pUBOXKJIAHUIIIM 1laBOMHU/1A
KaTTUKJAK6 60paau. 3aMOypyFHUHT MeBaTaHACHU KaTTa, OUp UUJIJIUK, EJITUFUUYCUMOH, TYEK-
cuMoOH. bolka nykak 3aM0OypfyiapZiaH ¢apK/u paBUIlia MeBa TAHACUHUHT 103acH Jaraj Ty-
K/1ap 6U/IaH KOMJIaHTaH. YIapHUHT MeBa TaHa XOCHJ KUJIHII JaBpH Y36eKUCTOH IapouTH A
MaM oliuaH OOoIIJIaHAAHU.

Tapkanuuu: Hamanran BusiosTu: MUHr6y/10K, KocoHCOH, YUKy pFOH.

JHTOMOCIIOPHUO3 KaCaJJIUT'1

Kacannuk Ky3sratyBurcu: Entomosporium maculatum Lev.

KacansukHUHT GeJruaapu: 0JiMajia SHTOMOCIIOPUO3 SI'’bHU OapTJIapHUHT KYHFUP J0FJa-
HUILI KacaJIMTHU J1e6 aTtanaau. Kacasnuk 6apriapHUHT 103acuja JacTiab 6up 03 KyTapuJiraH
KWYMK HYKTaJap, KeMMHYa/IMK 3ca JoFJIap KaTTanalajy. Yaap AuaMeTpu 3-4 MMJia JyMaJioK,
KYHFUD JlOFJIap OUJIaH KOIJIaHTaH 6yJ1aiu.

Tapkanuwun: Hamanran susioatu: [lon, YuKkypFoH.

Hamanran Ba byxopo BusosiT1Iapyuza Xx03Mpru KyHra Kagap Malus Mill. TypkyM TypJiapu-
Jla aCKOMULeT Ba 6a3uJMOMULET 3aMOYypyF/AapHUHT 21 Typu ydpaluu aHuKaaHgd. 0n6 60-
pUJITaH MUKOJIOTHK TaJJKUKOTJIapra kypa Malus TypkyM TypJiapuaa Monilinia (M. linhartiana,
M. fructicola), Alternaria (A. mali, Alternaria sp), Coniothecium (C. epidermidis, C.variegatum),
Ba Cytospora (C. carphosperma, C. capitata) TypkyM Typ/lapu COHH KUXaTHJaH KYI y4pallu
aHUKJIaH/IU.

llynpai kuan6, Hamanran Ba Byxopo BusoaTiapua Malus TypKyM TypJlapuja yH- Lly-
JIPUHT, aJbTepHapuo3, Maplia, TaHa YHUPUILI, SHTOMOCIOPUO3 KaCa/JIMKJIAPUHU KeJTUPHUO
YUKAPUIIHN aHUKJIAH/ .
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V3BEKUCTOH/IA PUCCINIA XANTHII 3AHT 3AMBYPYFUHUHT
UHBA3UB XANTHIUM TYPKYM TYPJIAPUJA TAPKAJIMIIN

n.10. f’pnﬂﬁoenl, III.A. Temma6oeBa?, A.A. A6pa33okoB*, T.X. MaxkamMoB?,
10.111. Fa¢p papos?*
1 V36ekucmor Muaauii ynugepcumemu, Towkenm, Y36eKucmon
2Y3P ®A Bomanuka uncmumymu, Towkenm, Y36ekucmon
3Towkenm daenam azpap yHusepcumemu, TowkeHm, Y36eKucmoH
* AHdudcoH dassam yHugepcumemu, AHOUMCOH, V36ekucmoH
*E-mail: gafforov@gmail.com

The article presents scientific information on the distribution of Puccinia xanthii on invasive
plant species of Xanthium. Also, this rust fungus first time recorded on Xanthium strumarium in
Tashkent region.

Key words: Puccinia xanthii, Xanthium, Asteraceae, rust disease, invasive plant species.

Xanthium (KyWTHKaH) — KOKUJOLLJIAp OWJIacMra MaHcy6 6up HUJIMK JT YCUMJIUKJIAPHU
y3uja TYTYyBYM TypKyM xucobsaHaau. ['yiapu 6Up yiliv Ba 6UMp »KUHCJIU HAaKYaCUMOH LIaKJ/Ira
ara. KeHr Tapkasran Typu Xanthium strumarium 6116, OCHEHUHT My'bTaZiUJ MUHTAKAJIApHU/Ia,
Kagkas, lllumosinit AMepuka Ba Mapkasuit Ocuéna éBBOMH XoJ1a ycaau. Jlapé KupFoKJjgapu Ba
apuKJap O0yiiapu/a, YMKUHAMXOHA/MAp SKUHU/AQ, Hy/ap OYiKAa, maxTa Ba OOIIKA 3KUHJIAp
opacuja ycagu. [losicu mox/aHraH, KATTUK, TEKUC, KU3FUIL €KW KyJIpaHT-ALIWJ paHrja 6yuo,
30-120 cm. 6asaH/IMKKA eTaad. bapriapu y4-6emr 6y1ak/ad, OPaKCUMOH, YeTJapu HOTEKHUC,
6apryiapvHUHT OCTKH KUCMU 04 SLINJ, OKOPU KUCMHU 3ca AW PaHrja, y3yHauru 10 cm rada
6opaau (I'ybaHos Ba 601k, 2004).

VeuMankTa606aT4a A IMEIAaHUIITaKAPIIHY, aHTHCENITUKTabcuprasra. KakoHCMMOH 6e3Hu
KaMaiTupuuira épaam 6epagu. lllyHuHr1ek, MeBasiapy Ba ypyFJIapu xaM/ia UIU3JIapUHUHT
KallHaTMacu KOHJIM Auapes XaMm/ia Juapes yuyH ¢oigananuiaau. bapriapad TaépJiaHnran
map6atu Mapka3uit Ocué xyynaa TOMOK Clla3MJiapH, acCTMa Ba TeMOPPOMHM AaBoJiall YYyH
KYJIJIaHWJIaZW. YHUHT map6aTy Ba KallHaTMacu TepH Kaca/UIMKJIapHu/za, TolliMalap Ba TOMOK,
IMUIIUIIKMAA TAllKYM BOCUTAa cudaTujia KynaHunagd. JIeKHH yHJaH MUKW UIJIATUIMLIK/A
eXTUETKOPJIMK OuiaH pojananu Tanab kuaaau. ([y6anos Ba 6owk. 2004.).

Xunguctouga 1978 vunga Xanthium Typu YCUMJIMKJIQPUHUHT 3aHT 3aMOypyFu OWJIaH
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kacastanuu Nikandrow Tomonuian ypranuiran (Nikandrow Ba 601k, 1990). lllyHuHT 1€K,
Xutonga OupvHYM MapTa 1991 HUuaza aHuKIaHraH. By VCUMUIMK KHUIJIOK Xy»KaJIMTH
SKHHJIapWra Ba YOpBAaYMUJIMKKaA CaJIOMK TabCUP KypcaTaAu. 3aHT Kacaaaury 2013 iu aBryct
onnga Xanthium strumarium L.ja 6UprHYY MapoTaba aHubl1aHTaH (Zhao Ba 6ouik. 2014.). Xan-
thium strumarium JCUMJIMTUJArY 3aHT 3aMOYypyFy 6UpuHYY MapoTaba 2019 iunaa XKasoupaa
aHuKJjaHraH (Abdessemed Ba 6ouik,. 2019).

V36ekucronsa 6upunyy MmapTa 1995 itnna Hypanves Tomonuzad Kamkagapé Buiosatiga
Puccinia xanthii 3aHr 3aMOypyFUHM WHBas3uB Xanthium strumarium ycUMIWTHAQA Y4Ypallu
xakuza MabiaymoTJsap 6eprad (Hypaauwen, 1998). Kediunuanuk, 2001 ¥#uaza HamaHrax
BuoaTua FapdopoB ToMmoHUgAaH 0/1MO GOpuMJIraH WIMHK ULLJIApUJa UKKUHYKA 60p Puc-
cinia xanthii TypuHUHT X. strumarium y4pallMHU aHUKJAHTaH, XxaM/la yuoy 3aHT 3aMOypyF
TYpUHUHT Pecny6J/iMika MUKECH/AA KEHT TapKajub 6opaéTtranuHu TabkugiaraH (Gafforov Ba
6ok, 2016).

Pecnybsinkamus xyayaugaru Xanthium TypKyM TypJapuja TapKajiraH 3aMOypyF
HaMyHa/japd MaHG6a 6§au6 xusMaT KuIgu. Y3P ®A BoTaHMKa MHCTUTYTHHUHT MUKOJIOTHSA
JlabopaTopuscuJa TaxJIMJI KWJIHII Y4yH BUJIOATJApJAaH 3aMOypyfJap OW/laH KacasjaHraH
WHBa3uB Xanthium strumarium JcUMJIUTY HaMyHaJlapy HUFUO KeJUHW. 3aHT 3aMOypYFUHUHT
MHUKPOCKONUK OesrusapuHu ypranum Motic N-330M épyfiMK MHUKpOCKONMJA amasra
OIIMPUJIJH.

WUnmuit wsnaHuuiap Mob6aWHupaa Puccinia xanthii TypuHUHT Xanthium TypJjapupa
TapKaJUIIU ypraHuagu. Onnb 60puirad MJIMHUEN M3JIaHULLIAP HATHXKAacu/a Oy 3aHT 3aMOypyFU
Xanthium strumarium Ba Xanthium sp.yCUMJIMKJIapy/a ydpalld aHUKJAAHAUA (pacm). Yoy
3aHr 3aM0Oypyfru Pecny6siikaMu3HuHT ToumkeHT, HamaHran Ba Kauikazapé BusosiTiapuja
TapKaJUIIU aHUKJIaHAU. AWHUKCcaA, Xanthium sp. TypyJa Kyl ydpallu Ky3aTHJaAU. X03UPTH
KyH/a yii6y Xanthium sp.HY Typ TapKUOUHU aHUKJIALI UIIJIAPU 0JIM6 6OPUJIMOK/a.

Xo3upru KyHga Puccinia xanthii Typu Xutol, ABctpanus, CioBakus, Ucnanus, Utanus,
AKIII, Xanyouit Appuka, PpaHiusa xamaa 060IIKa MaMJiakaT/aapja TapKairaH. lllyHUHTeK,
Xurtonna, Puccinia xanthii 3am6ypyfu Xanthium strumarium paH Tawkapu X. orientale L.
YCUMJIMTUA TapKaJIMIIUHU Kaug atuiirad (Zhao, 2014).

Pacm: Xanthium fcuMauruia Tapkairas Puccinia xanthii Typu. A) Ycumank 6apruja
TapKaJiraH 3aHT 3aMOypy#Jiapu. B) Tenmocnopanapu Ky KUK CIOpasiapHy.

Puccinia xanthii TYpUHUHT MOP(OJTOTHUK TaBCUDU.

Puccinia xanthii Schw. ycMM/IMK GapriapuHUHT NAaCTKKW KUCMU/IA, )KUTApPaHT éKU CapuK
PaHIJIU J0FJIap XOCUJ KUJIaAu. 3aMOypyFJiap YCUMJIUK TaHacu/Ja rypyx, 6yaub éku, TapKok
ailJlaHa IaKaMAa )Kouamaau. Kysra 6opu6 6apr ycTujaru Jofjaap TYK KUrappaHT OyJiajiu.
3ambypyF TeseuTOCHOpasapu 4Yy3WHUYOK OY/n6, 35-56x15-21 MKM KaTTaJuKJa OyJaju.
TesneuTocnopasapyHUHT TNAaCTKM KUCMH 4Yy3WJIraH €Kd OMasoK 0y/nb, cnopabaHgjapu
TOopu6 60pasu. Ko6uru capuk-kurappasr, 1-1,5 MKM KaJIMHJIUK/A, OKOPU KUCMU 3Ca CUJJIHK,
6y110, 5-8 MKM Ka/IMHJIMK/Q, 6a'b3aH YHUHT KAJUHJAUTKA 12-15 MKM radya 60UIIM MYMKHH
(Yabsinuuies, 1978).
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V36ekucronga 6upuHuM MapTa 1995 itunga HypanueB ToMmoHuaaH Katkajapé BUI0ATHIA
Puccinia xanthii 3aHr 3aMOypyFUHM WHBa3uWB Xanthium strumarium yCUMJIWTUJA y4dpallv
xakuaa Mabiaymotyap 6epraH (Hypasnwue, 1998). Kelnnuanuk, 2001 kuaga Hamanran
BuJiosaTuia FadpdopoB ToMoHUAAH 0/1M6 GOpPU/TaH MJIMHUM UILJIapUAa UKKMHYU 60p Puccinia
xanthii TypuHUHT X. sStrumarium y4pallvHU aHUKJIaHTaH, XaM/la y1i6y 3aHT 3aMOypyF TypUHUHT
Pecny6sinka MUKEcHA KeHr TapKasiub OGopaéTraHuHU TabkuajiaraH (Gafforov Ba 6ok,
2016). AitHkca, Puccinia xanthii 3aHr 3am0ypyfru EBpoma MamJjakaT/iapujia KyHraboKapHU
3apapJiallli HaTWXKacuia KaTTa UKTUCOAUM 3apap KeJTUPaJH.

Puccinia xanthii TYpUHUHT TAKCOHOMHUK TapKUOU Ba TapKAJIUILIU

Basidiomycota o6y 1MMHU
Pucciniomycetes CUHOU
Pucciniales TapTUOU
Pucciniaceae ouJIacu
Puccinia TYPKyYMH

Puccinia xanthii - Xanthium strumarium L. (Asteraceae). HamaHran BuJsiossTy, HopuH Tyma-
HU, Hopunkana kunuiory, 28.06.2001., yua xkoitga 3.09.2001., 28.07.02.; MUHT6Y/1I0K TYMaHH,
Anamu yynugan, 29.09.2001 (Gafforov Ba 601k, 2016). AHruKyproH Tymanu, Hanai Kuuiory,
17.08.2022, TypakypfoH TyManu, Kyiimazop kumiory, 18.08.2022. Kamkagapé sunosity, Yu-
pokyu TyMaHH, Kykaasa xxamoa xy»kanury, 14.06.1995. (Hypasnues, 1998). TouikeHT BUIOSITH,
[TapkeHT TyMaHy, 09.09.2023

V36ekucronza uiak 6op Puccinia xanthii 3aHr 3aMGypyFu TypMHMHT Xanthium TypKym
TypJlapy/ia TapKaJauliy ypraHuaau. Onmb 6opuiraH MJAMHK U3JIaHULLIAP HaTWxacuzaa oy
3aHT 3aMOypyfu TOIIKEHT BUJIOATUHUHT [lapkeHT TyMaHu Ba HamaHraH BUJIOSSTUHUHT f1H-
ruKypfoH, TypakypFoH TyMaHJapy/a 6MupuH4ya MapTta Xanthium strumarium Ba Xanthium sp.
YCUMJIMKJIapy/ia yYpally aHUKJIaHH.
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B/IMAHMUE y- OBJIYYEHHUA HA BBIZKUBAEMOCTDb 1 KUC/IOTOOBPA30-
BAHUE HITAMMA ASPERGILLUS NIGER 8

H.K. Xosimypapgoga?l, 0.M. Ily;s1atoBa'*, b.X. AnumoBa’, A.A.MaxcymxaHOB’,
K.A. JaBpaHnog’, H.b.UcmaToB?, U.U.CagukoB?>
THHcmumym mukpo6uosnozuu AH PecY3, Tawkenm, Y36ekucmaH
HHcmumym sidepHotl pusuku AH PecY3, Tawkenm, Y36ekucmau
*E-mail: ozoda.pulatova67 @mail.com

During the experiments, it was found that Aspergillus niger strain 8 was grown in solid me-
dium after exposure to different doses of y-irradiation with an exposure dose of 0.05 Gy/s and
a dose interval of 20, 15, 10, 5, 4, 3 and 2 kGy, the lethal result of the strain was observed at a
dose starting from 10 kGy. The strain appeared to be more resistant to radiation when grown in
liquid medium, and its lethal result was noted at a radiation dose of 15 kGy. Therefore, a liquid
nutrient medium is more favorable for the growth of irradiated strains. A preliminary assessment
of acid formation showed that after exposure to y-irradiation at a dose of 2 kGy, only seven mu-
tant isolates had CaCO3 dissolution zones around the colony exceeding the control. However, no
acid formation was observed in mutant isolates isolated after 10-kGy y-irradiation. A low dose of
y-irradiation (2 kGy) was found to stimulate acid production by micromycetes.

Key words: mutagenesis, gamma radiation, A. niger 8, survival, acid production.

MukKpoopraHvu3Mbl 0 YYBCTBUTEJbHOCTU K HU3Jy4EHUSM MOTYT ObITh PAacCHOJIOXKEHBI B
clefymolleM nopsiike: HauboJsiee YyBCTBUTE/IbHbI KJIETKU OAaKTEPUH, 3aTeM CJIEAYIOT JPOXK-
KU, CIIOpbl 6aKTepui U, HaKOHeL, BUpychbl. OHaKO, TaKoe pacnpejesieHUe caefyeT CYUTaTh
YCJI0BHBIM BBUJY TOTO, YTO CpeU OAKTEPUH CYIECTBYIOT BU/Ibl, 3HAUUTEJBHO 60Jiee yCTOU-
YHBbI€ K BO3/IEMCTBUI0O MOHU3UPYIOLIEN pajjMaliuy, 4YeM criopbl uau BUpychl (Shatheli, 2009).
Peakuuu rpu6oB Ha raMMma-usJjyyeHue HU3y4dasd B OTJEJbHbIX KyJbTypaX U WHAKTHUBALUA
»KU3HecnocobHocTu Alternaria alternata, Aspergillus flavus Ha6oaa10ch B AuanasoHax 1,0-
2,0 kI'p, ansa Trichoderma viride, Curvularia geniculata cocraBuso 0,5-1,0 k['p. [Tos1HOe uHTH-
O6upoBaHKeE POCTA U Pa3BUTHUS UX HabJoAanock npu < 2,5 k['p (AnekcaxuH u fp. 2014). [lo3a
ramMma-o6JiydeHus Bblille 3 K['p MOJIHOCTBIO NMojAaBsiIa pocT Mulenusa P. expansum (Cemile
Temur u gp. 2013). ABTopamu Tiryaki u Maden nokasaHo, 4To HU3KHe [j03bl 006/1y4yeHus 1 K['p
CTUMYJIUPOBAJIM Pa3BUTHE MULeJIHAIbHbIX TPUO0B Penicillium expansum Kak in vitro, Tak u
in vivo Ha muiogax rpyu copta AHkapsbl. [locie 40 gHel 06Jy4yeHUs JUAaMETPhl MOpaXKeHUN
Ha mioJiax coctaBuau 36,21 MM u 34,75 MM i1 1 k['p ¥ KOHTPOJIbLHOM 06pabOTKH, COOTBET-
CTBEHHO, B Ipyliax AHKapbl, UHOKYJIUPOBaHHbIX Penicillium expansum (Tiryaki and Maden,
1991). B HacTos1ee BpeMs paAgualidoHHas 06paboTKa UCMOJIb3YeTCs B Psi/ie HIPOMBbIIIIEHHbBIX
NPOLeCCOB, BKJIKOYasA CTEPUIN3ALHUIO, CLIMBAHUE [TOJIMMEPOB, 00/IyYeHUe NULEBbIX NPOAYK-
TOB, ByJIKAHW3AaL MU Pe3UHbl IPU MPOM3BO/CTBE 1IWH, a TaKXKe /I [10Jy4eHUs] MyTaHTHBIX
ITaMMOB, UHAYLIUPOBAaHHBIX FTaMMa-JIy4aMH, C L|eJIbI0 Ja/IbHeNIero reHeTU4eCcKoro yayylie-
HUSA NPOAYLIEHTOB C BBICOKMM BBIXOJIOM pa3JIMYHbIX NpoAykToB ([aliHyTauHOB U Ap., 2018;
AnexkcaxuH u ap., 2014; lllamkapos u gp., 2019).

B cBfI3U € 3TUM, LieJIbI0 PabOThI ABJANOCH UCCTAE0BAaHUE BIUSHUSA Y-00JIy4eHHUs B [j03aX
2; 3;4; 5; 10; 15; 20 k['p Ha BBDKHBAeMOCTb IPUPOAHOTO WTaMMa Aspergillus niger 8 - npoay-
IleHTa JIUMOHHOW KUCJIOThI U ONpeJieJiIeHre ONTUMaJIbHOM /103bl Y-00/1y4YeHUs BAUSIOIEN Ha
KU CJI0TO06Pa3yollyo ClIOCOOHOCTD LITaMMa.

MaTepuasbl ¥ MeTO/ibl. 06'bEKTOM UCC/Ie0BAHHUS CIYKUJI IPUPOAHBIN IITaMM Aspergillus
niger 8- npoAyueHT JUMOHHOU KUca0Thl (JIK), BbiesieHHbIN M3 N04B CypxaHAapbUHCKOM 00-
Jactu. KyabTypy BbIpaliiBa/ivd Ha XXUJKOW U MJIOTHOU MOAUULUPOBAHHOM cpeJie Yaneka -
Mlokca (UM) crepyrouero cocrasa (r/n): NH,NO, - 2,0; K,HPO, - 1,0; MgS0O,x7H,0 - 0,5; KCI
-0,5; FeSO4X7HZO -0,01; caxapoasy - 30,0; arap - 15,0; Boga, sucTusiipoBanHas 1000 i, Mu-
KpoaJsieMeHThI 1o Bypxosgepy (mr/a): K] -0.1,B-0.01, Mn?* - 0.01, Zn?* - 0.03, Cu?* - 0.01, Mo?*
- 0.01, oznako Fe?* BxouBIlIee B COCTaB MUKPO3JIEMEHTOB 0 BypxoJiiepy 66110 UCK/IIOYEHO,
TaK KaK OHO CO/lepKaJloCcb B OCHOBHOM cpejie. KoHuaMY rpu6a, BblpallleHHOI'0 Ha JIOTHOW Nu-
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TaTeJbHOU cpejie, CMbIBaIM GHU3UOJIOTHUYECKUM PACTBOPOM Yepes3 7 CyTOK KyJIbTUBUPOBAHUSA
npu 28 °C. [loacueT KOHUUHN IPOBOJUIIM KaK Ha KaMepe ['opsieBa, Tak U MeTO/JIOM CEPUUHBIX
JleCAITUKPATHbIX pa3BeJleHUM [Jis1 YCTAaHOBJEHHUS OMNpeJleJIeHHOr0 KOJIMYeCTBA MHOKYJIATA
(Eropos, 1995). [Tosiy4eHHY0 CYyCIIEH3UI0 KOHUAMH MULIeHs B KosindecTBe 6,0x10° koHuaui/
MJI pa3J/IMBaJiy 10 4 MJ B cTepUu/ibHbIe GJIaKOHbI 00'bEéMOM 20 MJ B TpeX MNOBTOPHOCTH (Ha Ka-
KIAY0 [103y) U MoJABepraau o6jydyeHuro. O6aydyeHre MUKPOOHOr0 MaTeprasa MPOBOAUIU B
HuctutyTe ssaepHoit ¢usruku AH PY3 c ucnosib3oBaHuEM yCTaHOBKH [J1s1 06J1y4eHHUs C U30TO-
noM °Co. Ha cycnieH3un KoHUAUH rprba Bo3/1eCTBOBAJIM PA3IMYHBIMU J103aMHU Y-06J1y4YeHUs
C MOUIIHOCTBIO 3Kcno3uIuoHHou 03kl 0,05 I'p/c 1 Mexx1030BbIM HHTepBasioM 20, 15, 10, 5, 4, 3
v 2 K['p. CTeneHb MHAKTUBALMHU Y - 00JIy4eHHbIX KOHU/IUM Iprba onpe/esisiiv BbICEBOM UX HA
KUJKYIO0 Y IJIOTHYI0 NUTaTeJabHble cpefibl UM c fob6aBieHueM 1 r/y nenToHa, yueT HaJlu4yus
WJIU OTCYTCTBHUSA POCTA U €0 UHTEHCUBHOCTD BeJIM B Te4eHue 7 CyTOK. [lis onpe/iesieHUs KHC-
JIOTO06pa30BaHMUs, BbIPOCLIME KOJIOHUM MULE/USl BbICEBAJIU YKOJIOM Ha CEJIEKTUBHYIO TBEp-
Ay cpeny ¢ CaCO, (Ilysratosa u ap., 2022). UHKy6anuio NpupoAHOro mraMMa INpoBOJUIN B
Te4yeHue 3 CYTOK, /ISl IITaMMOB MOCJe 06/1y4eHHs (MyTaHTHBIX IITAMMOB) B Te4eHHUE 6 CYyTOK
B TepMocTaTe npu 28°C.

PesynbTaThl M 06cyeHue. UccienoBaHus BaUsHUE Y-06J1y4yeHust Ha pocT Aspergillus niger
8 Ha )UJKOU Y Ha MJIOTHOM NMUTATEJbHBIX CpeJlaX N0Ka3asio, YTO MPHU BbIpall¥BaHUHU IITAMMa
Ha [JIOTHOM CcpeJie ocJie BO3JEUCTBUSA Y - 00JIydeHH s JieTaJlbHbIA UCX0/, ITaMMa HabJI10jasics
npu fo3e 10 k['p. B To BpeMs, Kak Ha *KU/IKOM NUTATeJbHOM CpeJie IITaMM OKa3aJsicsl 6oJiee paju-
OpPE3UCTEHTHBIM U JIeTaJIbHbIM UCXO0/] ero OTMeYaslu MpHU Ao3e Y - oosaydeHus 15 k['p (Tabsmua
1, 2). [loka3aHo, YTO Ha KUJKOU MHUTATEJbHOU Cpe/ie B TeueHUe 72 4acoB I0CJe BO3/IeUCTBUSA
VOHU3UpYIOLIEN pajyanuu B f1o3ax 2 ¥ 3 K['p HabJsro[anics yMepeHHbI pOCT MULLEJINS, TOTAQ,
KaK B MHTepBaJie 103 oT 4 10 20 k['p pocT rpuba He BbIsABJsAICA. Ha 7 cyTKU KyJIbTHBUPOBaHUSA
O06GUJIbHBIN POCT UCIIBITYEMOTO LIITaMMa HabJ10/1a/v B 06pasiax npo6, 06/1y4eHHbIX IPH [j03ax 2
v 3 k['p, yMepeHHBIN pocT - 1pu 4, 5, 10 kI'p, He oTMeuasica poct nipu 15 u 20 k'p.

W3 Tabsuibl 2 BUJHO, YTO MPU UCXOJHOM KOJIMYECTBE KOHUAUN MUlleaus 6,5x10° nocie
BO3/IeMCTBUA Y - 06/ly4eHUs B f03e 2 K[')p Ha MJIOTHOM NUTATeJNbHOM CpeJie BLDKHBAEMOCTh
coctaBusia 0,02%. CirenyeT OTMETUTD, YTO Ha IJIOTHOU CpeZie B OTJIUYHUU OT KUJKOU Cpesibl
He OTMevaJsId POCT MOCcJe BO3/JeHCTBUS NOHU3UpPYIOLed pajuanuun B go3ax 10, 15 u 20 kI'p.
CiienoBaTesIbHO, )KU/IKas MUTAaTe/IbHAsA Cpe/ia BJseTcs 60Jiee 61aronpUsATHOM AJ1s1 pocTa 06-
JIy4eHHOI'0 MaTepuaJa.

[Tocnie npoBeseHUs Y-06J1y4eHUS KaXK/1y0 BBIPOCLIYIO KOJIOHUIO BbICEBAJIU Ha CeJIEKTUB-
HYI0 TBEPAYIO Cpejy JJis MpeJBapuUTeJbHOU OlLlEHKH KHCJI0TooO6pa3oBaHus. [locie Bo3zaeit-
CTBHUSA Y-00JIyd€HUEM U3 KUAKOHU U MJIOTHOM cpef 6b110 BblesieHo 352 U 287 KOJIOHUHN My-
TAaHTHBIX IITAMMOB COOTBETCTBEHHO.

Ta6uuna (1): 3aBUCMMOCTb BBI2DKUBAE€MOCTH Irpuba A. niger 8 oT pa3/IM4HOM J03bI
Y-006J1y4yeHHs Ha )KUAKOU cpeje

HcxoaHasn
/lo3a y-o6s1yuyeHus, ‘lPICJIelfHOCTb Bpemsa uHKy6anuu, 9ac
KTp xonnguit, KOE/mn | 24 [ 48 [ 72 [ 96 [ 120 [ 144 [ 168
2 6,5x10° - + ++ ++ FRFI [NFTFEFIS, (R
3 6,5x10° - - ++ ++ | | | s
4 6,5x10° - - - + ++ |+ |+
5 6,5x10° - - - + ++ | 4+ | ++
10 6,5x10° - - - + + + ++
15 6,5x10° - - - - - - B
20 6,5x10° - - - - - - -
KoHTposb
(HeoGIyyeHHast 6,5x10° - ++ |ttt | At | | |
KyJIbTypa)
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YcnoBHble 0603HAYEHUS: (-) — OTCYTCTBHUE POCTa; (+) — c/abblil poCT; (++) — YyMepeHHbIN
pocT; (+++) — 0OUJBHBIN POCT.

Ta6sauua (2): 3aBUCMMOCTb BBKMBAeMOCTH rpu6a A. niger 8 oT pa3inuyHoOM J03bl
Y-06/1y4yeHHsl HA TBEPAOI cpeje

Jo3a HUcxoaHas YuC/IeHHOCTh
Y-06/1y4yeHus, YHCJIEHHOCTh KOHHAUM mocjie BbI:KHBaeMocCTh,%
%W&WM%MMH o0
3 6,5x10° 14 0,002
4 6,5x10° 5 0,0006
5 6,5x10° 3 0,0004
10 6,5x10° 0 0
15 6,5x10° 0 0
20 6,5x10° 0 0

B Tabsinue 3 mpejcraBjieHa CpaBHUTe/bHAsl XapaKTepucTUKa 30H pactBopenus CaCo,
BOKPYT KoJIOHUH. OOGHapy»eHo, UYTO MOocje BO3AeUCTBUSA Y-00y4eHrueM B fo3e 2 K['p ToJsb-
KO y LIEeCTU MYTaHTHBIX U30JIITOB NoJ, HoMepamu 8/68x, 8/100x, 8/154:x, 8/178x, 8/188
1 8/190 3oHa pacteopenust CaCO, 60Kpy2 KO/0HUL 3HAMUMENbHO NPEsbIWaAU KOHMPObHbIE
g8apuaHmbl, u He npegvlwiaau 8,5 mm. [laHHvie MymaHmol 6bL1U 8bl0e/1€Hbl TIPU UCII0JIb30BAHUU
Yy-06sy4eHus B fo3e 2 K['p. OHaKo, y MyTaHTHBIX U30JIITOB BblJj€JIEHHBIX IIOC/I€ BO3/l€CTBUS
y-o6JiyyenueM B Jo3e 3, 4, 5 KI'p pasmepbl 30HbI pacTBopeHust CaCO, BOKPYT KOJIOHUH GbLIK
HIKe 10 CPAaBHEHUIO C UCXOAHBIM IITaMMOM. KucioToo6pa3oBaHue He OTMeYaau Y MyTaHT-
HbIX U30JITOB BbIZIeJIEHHbIX NOC/e Y-00/1y4yeHus f030i 10 k['p, a pocT rpuba oTCyTCTBOBA
BBIIIIE 3TOU J03bI.

Ta6auna (3): Kucioroo6pasywomas CiocOGHOCTb NPUPOAHOTO0 IuTamMMma A. niger 8 u
MYTaHTHBIX M30JITOB Ha TBEP/J0H cpeae, coaepxkamei CaCoO,

Jlo3a KosnnyectBoO JviameTp 30HBI
Y-06sy4eHus, KI'p MYTaHTHBIX U30JIATOB MOCJIE pactBopenus CaCO,, MM
Y-06J/Iy4eHHUst
KoHTpoip,

0 NPUPOAHBIN WITAaMM A. niger 8 6,5

2" 378 0-8,5

3 193 0-4

4 29 0-2

5 25 0-2
10°* 14 0

15 0 0

20 0 0

[IpuMeuanue: 'u3 378 MyTaHTHBIX U30JIITOB IITaMMbl 8/68x, 8/100x, 8/154x, 8/178x,
8/188 u 8/190 umenu guamerp 30HbI pacTBopenus CaCO, He npesbimamomuye 8,5 MM. “My-
TaHTHbIE U30JISIThI, Bbl/leJIEHHbIE U3 XKU/IKOM CpeJibl II0CJ/ie BO3AeUCTBUSA Y-00/IyuYeHHUs B [j03€
10 xI'p.

M3BecTHO, YTO raMMa-U3Jy4eHe BbI3bIBAeT pa3pyllieHUe U, B KOHEYHOM CYeTe, JeTasb-
HbIM MCXOJi MUKPOOPTraHM3MOB MPOUCXOAUT 110 JIBYM MeXaHU3MaM JleMCTBUS: CHavaJa nps-
MbIM JIeHICTBHEM - 06pa30oBaHHe CBOOO/JHbBIX PaJJMKa/JOB 32 CYeT S3HEPrUu MOHMU3ALUH, a 3a-
TeM, BbI3bIBasi IpsIMOe HapylleHHe mnocjaenoBaTeabHOCcTH HUTH [IHK, KoTOpas npuBoguT K
MOBPEX/IEHUIO HYKJIE€OTHU/IHOW NOC/e10BaTeIbHOCTU UK UX yyacTKoB (Abdel-Kadar, 1986).
O MoJIHOM MHTHOUPOBAHUU pocTa rpuboB Takke coobiuan Smith u Pillai (Smith and Pillai,
2004), koTopble 06GHAPYKUJIH, UYTO raMMa-obJiydeHre paspymaeT cTpykTypy AHK kieTok, u
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KJIETKU He MOTYT MpPOJ0J/KaTh CBOK QYHKIMIO, B TO BpeMsl KaK HeloJIHOe UHIHOUpOBaHUe
MOXeT ObITh pe3y/JbTaTOM HE3HAYUTEJbHOTO NOBPEX/IeHUs KJIEeTOK.

Huskue f03bl 06sydyeHUs - 2 K['p cnoco6CTBOBANM YBEJUYEHUIO KUCJI0TOOOPA30BaHUSA
JIMIIb ¥ HEKOTOPBIX BbIJ|€JIEHHBIX U30JI1TOB. BO3MOXHO, YTO TOJIbBKO Yy HEKOTOPbIX KOHUUH
rpuba B aHaJIOTUYHBIX YCI0BUAX 00/1y4€HUS1, MOXKET MPOSIBAATHCA paJu0Pe3UCTEHTHOCTD. [1o
nanHbIM KoHtoxoBa I'.B. u ip. yCTOMYHMBOCTH K pa/iUaliMOHHOMY 06JIYyYeHHI0, U PaJJUOPe3u-
CTEHTHOCTb MUKPOOPTraHU3MOB GOpMHUPYeTCs 6J1aroiapsi BOSMOXKHOCTH KJIETKU PereHeprUpo-
BaTb MOJIy4YeHHble pajiualiioHHble noBpexaeHus (KontoxoB u ap. 2011). CireayeT OTMETHUTD,
YTO Y-06J1y4eHHe B 03e 2 K['p cTUMy IMpyeT KUCJI0TO06pa30BaHUE Yy HEKOTOPBIX MyTaHTHbBIX
M30JITOB IPUPOAHOro mtamMMma A. niger 8.

3akoueHue. Takum 06pa3oM, 6b110 YCMAHOBAEHO, YTO NOCJE BO3/AENCTBUS PA3IMYHBIMU
Jno3amu (2, 3,4, 5, 10, 15, 20 k['p) y - o6syyeHus Ha mwtaMM Aspergillus niger 8, BbIpalleHHbIN
Ha IJIOTHOM cpeJie, JleTaJbHbIM MCX0/ lITaMMa HabJstoasncsa npu fo3e 10 k['p u Boiuie. B To
BpeMs, KaK Ha KU/JKOU MUTATeJbHOMN Ccpe/ie IUTaMM OKa3aJics 60Jiee pailMOPe3UCTEHTHBIM U
JIeTaJIbHbIM UCXO0/J €ero 0OTMeyaJsiy MpU Ao03e y - obaydeHus 15 k['p u Beiie. Ciiefo0BaTeNbHO,
»KWJIKas NUTaTeJbHasa cpefia ABJaseTcs 6osiee 6J1aronpusaTHOM AJ1s1 pocTa 00JIy4eHHOIo MaTe-
puana. [IpeiBapuTesbHasA OLeHKAa KUCJI0TOO6pa30BaHUs MOKa3asa, YTO Mocjae BO3JeUCTBUSA
Y-06J1y4eHus B 103€ 2 K['p TOJIbKO y IIECTH MYTaHTHbIX U30JIATOB 30Hbl pacmeopeHus CaCo,
B80KpYy2 KOJIOHUU Npesbluanu KOHmMpoibHsle. OJHAKO, Y MYTAaHTHBIX U30JIATOB, Bbl/ieJ€HHBIX
nocJie y-06sy4yeHus B fo3e 10 k['p kuc10T006pa3oBaHuUs He 0OTMedasnoch coBceM. TakuM o6pa-
30M, HU3KHeE J103bl Y-00/1y4yeHus 40 2 K['p CTUMYJIUPYIOT KUCI0TOO6pa3oBaHUe MPUPOJHOTO
mwtamMma A. niger 8, Torzja, Kak 60Jsiee BbICOKHE [103bl IPUBOJSAT K [NOJIHOMY NO/JaBJIEHUIO KHC-
JIOTO06pa3yolei CoCOOHOCTU rpuba.
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BYXOPO BA HAMAHI'AH BUJIOATJ/IAPH/JIA TAPKAJITAH BYF 01
XAM/JIA MAKKAXKYXOPUJIA YYPANIUTAH KOPAKY 1 KACAJUIUTH
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2AHdudcoH dasaam yHusepcumemu, AHOUMCOH, Y36eKucmoH

*E-mail: t kholmurodova@mail.ru

The article provides information about the smut of wheat and corn, its pathogens (Ustilago
tritici (Bjerk.) Rostr, (Mycosarcoma maydis (DC.) Bref), distribution and measures to combat them.

Key words: 6jrdoill, makkaxcyxopu, Kopakysi, 3am6ypyr, Ustilago tritici, Mycosarcoma
maydis.

Kopakys kacaJlJIMTHU acocaH, 3KMHJIapAa, *KyMJIaJlaH, MaKKakKyx0pH, apna Ba 6yF0i Kabu
6Up KaTop AOH/IM YCUMJIMK TypJlapyu/ia NapasuTAMK KUIyBYU 6MOTPOPUK OpraHu3MJIap XHUco-
6/1aHa/I1 Ba Oy YCUMJIMKJIAPHUHT X0CUJIJOPJIUTUTra CaJIOUU TaCUp KYypCcaTUO X0CHUJ MUKOPH-
HU, CMPaTHHHU, 03yKAOOIJIMK KUMMaTUHU KaManuTupau (Schirawski Ba 6ok, 2021).

Kopakys 3aMOypy¥Jlapy acocaH TUPUK YCUMJIMKJIAPHUHT 6apry, JOHH, OSICH Ba GoLIKa
reHepaTUB opraHJapuHu 3apapaagu (Denchev Ba 6o1mik., 2020).

Kopakysa kacasnurniu Basidiomycota 6yanmu, Ustilaginomycetes cundura mancy6 6up
HeuTa Kopakys 3aMOypy¥Fap keaTupub unkapagu (Vanky and Mckenzie Erik, 2002).

V36ekncToH1a KopaKys 3aM6ypyFIapUHUMHT 5 ousa, 52 TypKyMra MaHcy6 46 Ta TypH yd-
pamu xaKkuaaru MabaymoTsap “@sopa rpu6oB Y36ekuctaHa” TYMIaMUHUHT “['0JI0BHEBbIE
rpu6sl” ne6 HoMJaHTraH 4-ToMuza Keatupuiaral (Pamasanosa C.C. Ba 601k, 1987). AliHuKCa,
6y 3am0Oypy¥siap Poaceae, Polygonaceae, Asteraceae, Liliaceae, Caryophyllaceae kabu rokcak
YCUMJIMK OWJIajlapu/ia KeHT TapKaJraH 6yu6, yioy rypyx saMoypy¥Jiapura kupysuu Ustilago
TYPKYMH TypJIapu KeHT TapKairaH.Y36ekuctonza Ustilago TypKyM TypJiapH XaKMJaru Mab-
JIyMOTJIAPHU KYyNTWHA OJIMMJIAaPHU MLLIapy/a Kypuil MyMKkuH (Mycradaes, 2018; Hypanues,
1998; Conmena, 1989; Schirawski Ba 601k, 2021; Fapdpopos, 2005).

AiinaH, Byxopo BusiossiTuza Ustilago TypKyMH TypJiapu XaKy/Jlaru JacTaabKyd MabJayMOT-
jap H.W. T'anonenkonuHr (Fanonenko, 1965), 10.111. FadpdopoBHUHT UMUK TaAKUKOTIApUIA
kesitupuiral (Fapdopos, 2005). Bynaan tamkapu 2022 nnnga byxopo Busnosatuaa o1ub 60-
PUWITaH TAAKUKOTJIAp HaTWKacuJa BoOKeHT TyMaHHU/|a XaM KOpaKysl 3aMOYpPYFH TypJiapH Ky-
3aTUAAM. AMMO afiabuéT MaHb6asnmapy, Xama ToukeHT MukoJsiorus repbapuiicu (TASM) doH-
JIU/la CaK/JlaHaéTraH Ha'bMYHaJapHU KYPUO YMKULI HaTHKacKU/4a 1y Hapca Mab/JayM OVJIJUKH,
Byxopo Busiositu Ustilago TypJsiapy TYFpUCUAArA Ma'bJyMOTJIap KAMJIMTH, LIYHUHT/IEK, OKCAK
YCUMJIMKIAp/a Kaca/IJIMK KeJITUPUO YUKAPYBUU TYPJIAPHUHT TAKCOHOMUK TapKUOU Ba TapKa-
JIMIIY 6yHnYa WJIMHUH MabJyMOTJIAPHUHT eTapJ/iy Japaxa/Zia 3MacJAMruHy 3bTUOOpra oJ1uo0,
ymby TYpKyM TypJiapu yCTUAA UMUK UILJIap 0116 6G0pUIAH.

Byxopo Ba HamaHraH BusiosiT/1apuza yuparas Ustilago TypJlapUHUHT KOHCIIEKTH.

1. Ustilago tritici [Bjerk.] Rostr.- Triticum aestivum L. (Poaceae), Byxopo BusnosaTu, Konnmex
TyMmanu, 27.V1.1936, 19.V1.1958, 10.V1.1959, Hamanran BusosaTH, [laxTakya, 23.V1.1925 (Pa-
MasaHoBa, 1987), HamaHraH BU/IosTH, YUKYPFOH TyMaHH, KaTrTa ®aproHa KaHaJUHUHT 6011
TYyroHU aTpoduaaru xoBaugaH 13.05.2000; Kyrait kuuioru, YopTok Tymanu, [lemKyproH
Kuuiory, 11.05.2000; Yituu tymanu, KusuiaposoT kuuiory, 12.05.2000, (Faddopos, 2005).
Byxopo Bus0siTH, Bo6keHT TyManu, Kasnawm maxannacu Orapu Kuuwiory, Haxxumos Hopmypon
TOMOpPKAcH éHHu/ia KoulamraH 6yFaousop, 22.05.2022, (Xoamypagoa T.H.). [lemky TymMaHu,
W6H Cuno M®H, 23.05.2022, (Cadapos P.)

2. Mycosarcoma maydis (DC.) Bref [=Ustilago maydis (DC.) Corda], (Poaceae), HamaHras Bu-
soaty, [lon tymanu, KaugoroH kuiiory, 18.07.2000. Yyct Tymanu, Kak/IMKKYpFOH KUILJIOFY,
6.06.2000 (Faddopos, 2005); Hamanrax BusossTu: TYpakypFroH TyMaHu, KyliMa3op KUIIJIOFH,
12.11.2022, (Tema6oesa I11.A.).

BU3HU TaAKUKOTJIApUMHU3 JAaBOMH/A OYFAOMHUHT KOPaKysl KacaJuIMrd byxopo BUJIOSATH,
Bo6keHT TyMaHH, Kasaw Mmaxannacu Orapu kuuiory, HaxxuMmoB HopMypos ToMopKacu éHu/ia
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»KOWJIalITraH OyFaou30p/ia yupaau Ba aHr Kyn Triticum aestivum L. (Poaceae) TypuHu 3apap.Jia-
TaHJIMTU aHUKJIaH/H.

Kacannuk KysratyBuucu: Ustilago tritici (Bjerk.) Rostr

KacannukHuHr 6enrunapu: Kopa Kya KacaJuiury acocaH GyFAOMHUHT OOILIOFUHU 3apap-
Jnaau. KacansaHraH YCUMJIMKHUHT GOUIOFU 6apr KYJATUFU/JAaH YMKUIIWAAH OJIIUH 3apapJia-
HUO, OYFI0M KUMIMFU PUBOXJ/IAHUILIJAH OpKajAa KoJaAu. [yJHUHT TyryH4a KUCMU 3aMOypyF
YAaHTUHU XOCWJI KUJIQJUraH JJOHra alnaHaau. by 3amMOypyF ¢akaT OyFoWra MocjaalraH na-
pa3uT 6y/116, yCUMJIUKHHU I'yjjall aBpy/ia KacaJJlaHTUPaAU. X0CUJI 6YJIraH cropaJap mamoJl
épJlamMu/ia TapKaaub COFJIOM YCUMJIMKHHUHT T'yJ TyryH4yacura Kupu6 6opazau. Byngait goH-
JIap AXIIM PUBOXKJIAHUO 3HA0CIEPM KaJNOK4ya X0CUJI Kuaaau. KacasiaHraH ypyfap Kearycu
WWJIJ|a SKWITaHAa CIIopaJZiladH XO0CUJ Oy/raH Mulesiend nos 6yiaad KyTapuanuob Kyn MUKIOpAa
crniopa xocus Kunaau. lllyngai Kuaub Kaca/yIMK UKKUTA BereTalus JaBpyia HAMOEH 6yiaiu.
BUpuHYY WK YPYFHUHT 3apapJ/iaHUIIN X0CUJI 6YJica, UKKUHYU WU Y criopa (4aHTHU) XOCUJI
Kusagu. FOKopu HaMJIMK Ba OKOpH xapopat (18-24 °C) JCUMJIMKHUHT T'yJLIall JaBpy/a r3ara
KeJIUIIW KaCaJUIMKHUHT TapKaJMIIUIa KEHT UMKOHUAT 6epaju. YpYyFHUHT YHUII JaBpUJaru
NacT XapopaT, MalCaHWHT YHULI JJaBpU/iaH 600K XOCUJI KUJIT'YHYA OYJIraH KYPFOKYMJIMK XaM
YHUHT KeHT TapKasiuiiura cabab 6yaau (1-pacm).

Pacm (1): Kopakys kacasivdru 6U/aH 3apapJiaHraH OyFI0U nosiiapu

Kypau yopasiapu: aiManiiad sKMIIHY )KOPUK KUJIUIL, YCUMJIMK KOJAUKJIApPUHU HYKOTHIL,
epHHU Ky3/a LIyAropJall Ba 601IKa IJIApHU 6axkapull JI03UM 6y1aju

MakKaXKyXOpUHUHT Kopa Kys Kaca/lJIUTU

Kacannuk Ky3ratyBuucu: Mycosarcoma maydis (DC.) Bref (= Ustilago maydis (DC.) Corda)

KacannvkHuHr 6enrunapu: Kopakys - 3aMOypyFU XaBO OpPKaJMU IOKUO, MaKKaXXKyXOpU
cyTacu, NONyTH, Mosick, 6apru Ba 6ab3aH WAAU3 OYF3UHU 3apapJsanau. KacanianraH opras-
JlapJa OKUMTHUD JIOF XOCUJ GYIU6, TYpJIU KaTTaIUKAATH nydakka aitlaHagu. Y CUMIUK SXIIU
pUBOXKJIaHMaWAM. 3aMOypyF acT/1ab YCUMJIMK Gapru/ia namuzo 6yaau Ba KeMKMH O0IIKa ab30-
Jlapura yTa 6ouuiaigu. 3aMOypF XJ1aMU0CIopalapy OpKa/ly TapKalaJu, KypyK XJ1aMHU0CIO-
pa XaéTYaHJUTHMHHU 4 Huraya cakjaaugyd. 3aMOypyF pUBOXKJIAHUIIIM YUYYH 3HT KyJlakl xapopaT
23-25 °C 6y116, nHdeKIMs MaH6aKu Kacasl YCUMJIMK KOJIIUFH, YPYFH Ba TYNPOK OYJIHO XUCO-
6s1aHaAu (2-pacMm).

Tapkanuimu: HamaHras BuoaTu: TypakyproH TyMaHHU, KyliuMo30p KUILJIOFH.

Kypam 4opasapu: anManniab 3KUIIHUA KOPUM KUJIMLI, YCUMJIUK KOJAUKJAPUHUA HUVKO-
THLI, epHU Ky3/la WyAropJall, ypyFHHU 3KUIIraya Jopuall, Kaca/JIMKKa YU/iaMJI1 HaBJapHU
3KUILYPYFJUKHU COFJIOM MOsJapJa NUILIUO-eTUJIraH CyTaJapAaH OJIMII UIJIAPUHU KAWL
JIO3UM 6VJ1aZy. 3apapKyHaH/ia, XallapoTJapra Kaplyi BaKTH/Aa Kypalluil Ba 11y Kabuaapaup.
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Pacm (2): Kopakys kaca/uturu 6ujaH 3apapJiaHraH MaKKa)KyXopH MOsiIapH.
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XPAHEHME BAKTEPUH U TPUBOB B KOJIJIEKIIUU KYJIBTYP
BAKHHCKOI'O TOCYZAPCTBEHHOI'O YHUBEPCHUTETA
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The aim of the work was to defind the optimal storage conditions for cultures of microorgan-
isms from Baku State University the preservation of viability. The optimal way to store bacterial
cultures was identified, which was about 86-100 % viability for 12 months in a protective medi-
um, including nutrient broth and 20% glycerol. For yeast cultures, a new composition of cryo-
protectants was identified as the optimal storage method, which maximally retained viability of
about 97 % for 24 months. At the same time, it is necessary to store one copy of the cultures by a
short-term method, which is subculturing at 4°C: for bacteria, transfers should be done every 1-2
months, and for yeasts, after 3-6 months.

Key words: bacteria, yeast, collection of cultures of microorganisms, viability

J1s1 3dPeKTUBHOM M HeNpepbIBHOW paboThl OUeHb BaXKHO NOAJepKaHue KyJbTyp B KOJI-
JIEKLIWH, IOCKOJIbKY NMPH HeMPaBUJIbHOM XpaHEHUU MUKPOOPTaHU3MbI JIM60 MOTU6AI0T, JIU60
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yTpauuBalOT CBOU PpU3HO0JIOrMyecKre CBOMCTBA. Bes KoJLIeK1Ms MUKPOOPTraHM3MOB pasJeJie-
Ha Ha /IBe YaCTU: My3eHMHYI0 U paboyylo, KaXK/bli IITaMM MUKpPOOpPraHM3Ma Npe/CTaBJeH B
06eurx 4JacTtax. Pabouue Ky/JbTypbl UCIOJb3YIOTCS /151 IOCTOSTHHBIX NIEPECEBOB C 1IeJIbI0 TO0-
JlydeHHUs CIIOPOBBIX CyCNeH3UH JJisl NpOBeJileHUsl UCNIbITAHUW Ha YCTOMYMBOCTb Ipu60B. My-
3elHble KyJbTYPhI CIAY>KaT JJI1 COXpaHEHUs JelOHUPOBAHHBIX KYJIbTYP U BOCCTAHOBJIEHUS
paboyell KyJbTyphl B ciaydae ee Tubesu. Jljis nojiep>kaHus KOJIJIEKIUK UCIOJIb3YIOTCS pas-
JINYHbIE METO/bl XpPaHEHUS KYJbTYpP MUKPOOPTraHU3MOB. K KpaTKOCPOUYHBIM OTHOCATCS Cy0-
KyJIbTUBUPOBAaHUE UJIM MeTO/i XpaHEHUS Ha MUTAaTeJIbHbIX Cpe/laX, MeTO/l XpaHEeHUs Ha a/ico-
pOeHTax, XpaHeHHe 0/, MUHePaJIbHbIM MacJiOM, BbICYlIMBAaHUE, 3aMOpaXKMBaHUe IPHU HU3KUX
TeMnepaTtypax. KpaTKocpoyHble MeTO/ibl UCII0JIb3YIOTCA KaK A/ pabo4yuX, Tak U /51 My3€eu-
HBIX KYyJIbTYP MUKPOOPraHrU3MoB. K 0/IroCpoYHbIM MeTO/[aM OTHOCATCS METO/[bl KPUOT€HHO-
ro 3aMOopaKMBaHUs U JModuarsanuu. JoJrocpoyHble MeTO/ bl UCIOIb3YIOTCA /11 My3€eMHbIX
KyJbTyp. KaXKbli1 U3 MeTOZ0B UMeeT KaK JOCTOUHCTBA, TaK U HeJOoCTaTKH. [l XxpaHeHus
KaXKZ[0ro LITaMMa M3 KOJIJIEKLIUY 00513aTeJIbHO UCNI0JIb3YIOT KAK MUHUMYM OJIMH KPaTKOCPOY-
HbIM U OJJMH JI0JITOCPOYHBINA MeTo/[,. UMeHHO coueTaHue pa3/IMYHbIX METOJ0B XpaHEHHUS MU-
KpPOOPTraHM3MOB I03BOJISIET YCIIEeLIHO NPOBOAUTH pa3JIMYHble UCCIeJ0BAaHUA U UCIbITAHUA
npu MUKpoO6Hoiorudeckux paboT (Xapuyk, 2019; http://www.wfcc.info).

llesibto paboThI BhIsSIBJI€EHME ONTHMAaJIbHBIX YCJIOBHUN XpaHEeHUs KYJbTYpP MUKPOOPTaHU3-
MOB C COXpaHEHHEeM XU3HECTOCOOHOCTH.

Martepuasibl U1 MeToAbl. B kayecTBe 06'beKTa MCCIel0BaHUA ObLIM UCNOJb30BaHbl Oak-
TepuasibHble KyJbTYPbl, PO KEBbIE U JAPOXKeBble Ipubbl. bakTepuasbHble KyabTypbl (19
mTaMMbl OTHocAIMecs K 10 BujiaM) 66114 0OTHeceHbl K pojiaM Bacillus, Gordonia, Micrococcus,
Staphylococcus, Pseudomonos u Escherichia. JipoxckeBble rpr6bl (15 mITaMMOB OTHOCALIMECS K
7 BUJ1aM) OTHeceHbl K poay Candida u Saccharomyces.

Jl/1s XxpaHeHHUs 6aKTepUl U IPOXCKEN HUCIIOJIb30BaJIU:

1. riunepuH 25% (BoAHBIN pacTBOp)

2. rnuuepuH 20% v nuTaTenbHas cpefia B COOTHoUeHnH 1:1

3. KOMIIJIEKC KPUOTIPOTEKTOPOB - ruLepuH (5%), aAumetuiacyabdookcup, (5%) v nekTuH
(1%)

4.KOMIIJIEKC KDUOIIPOTEKTOPOB - HATPUK-KapOoKcuMeTu e 1101036l (NaKMS- 1%), rau-
nepuHa (5%) u gumetuicynbpokcuga (DMS0O-5%).

CycneHs3HI0 KJIeTOK UCC/IelyeMbIX KyJbTYpP B 3alIMTHOM CpeJie BJIUBAJIM B aMIIyJibl C pe3b-
6OBOM KPBIIIKOW U XpaHUJU NPH - 25°C B TeueHUe 6 MecsleB, 12 u 24 Mecs1ieB.

[Tocsie ucTedyeHUs1 CpoKa XpaHeHUs KyJIbTYPbl pa3MOpaKUBaJIM U ONpeJiessiiv UX }KU3He-
CIOCOOHOCTh MO OOLIMM MPUHATBHIM MeToJaM. KoJiMuecTBO KUBbIX KJIETOK ONpeJeisiavu Kak
KosioHueo6pa3ytomyo eauHuny (KOE). O6s3aTesbHO [0 3KCIIEpUMEHTOB MOJACYUTHIBAIU
KOHTPOJIbHBIM BapUaHT, KOTOPBIX Opasics Kak 3a 100 %, a 3aTeM y»xe nocJie UCCle,0BaHUN U
N0/ CYETOB, a TAKXKe CTATUCTUYECKUX 00PabOTOK NPOBOAUJIN CPAaBHUTE/IbHBIN aHau3. Kosu-
4YeCTBO KM3HECNOCOOHBIX KJIETOK Yepe3 6 U 12 MecsleB BbIpakaiv B MPOLEHTaX OT KOHTPOJIA
(Tenmep, 2005).

Pe3ysnbTaThl U ux 06cyxaeHue. [Ipyu U3y4eHUH )KU3HECTIOCOOHOCTHU 6aKTEePHUAIbHBIX KYJIb-
Typ NOCJe XpaHeHHUs B IJIMLepHHe B TeueHHe 6 MecAleB COXpaHAeMOoCThb cocTtaBuaa 70%, a
nocse 12 mecsineB - 25% 1o cpaBHEHUIO € UCXOAHBIM. [Ipy U3y4yeHUH )KU3HECTIOCOOHOCTH OaK-
TepHUaIbHbIX KyJIbTYp IOC/e XpaHEeHU B IUTATeJbHOM CpeJie C IJIMLEPUHOM B Te4eHue 6 U
12 mMecAneB coxpaHaeMOCTb cocTaBuia 86-100% no cpaBHeHHIO € UCXOAHBIM. [Ipy usydyenuu
»KU3HECIIOCOOHOCTU GaKTepHUabHBIX KYJbTYP MOCJe XpaHEHUU C KOMIIJIEKCOM KPUOMPOTEK-
TOpOB - raulepuH, DMSO 1 neKTHH B TeYeHHE 6 MeCALEB COXpaHsAeMOCTh cocTaBua 10% mno
CPaBHEHMIO C UCXOHBIM. [Ipy M3ydyeHHUH )KU3HECIOCOOHOCTH 6aKTepUalbHbIX KYJIbTYp MOCJIE
XpaHEHHHU C KOMILJIEKCOM KpuonpoTtekTopoB - NaKMS, riuneprna u DMSO B TedueHue 6 co-
XpaHsieMoCTb cocTaBuia 15% mno cpaBHeHHIO ¢ UcXoAHbIM. [locsie 12 MecslleB XpaHeHUS KU 3-
HECNOCOOHOCTb KYJIbTYpP Y OOJIBIIMHCTBA Obl/Ia MOTEPSHA MPH HMCIOJIb30BaHUU KOMILJIEKCOB
KPHUOIIPOTEKTOPOB.

[Ipy KM3y4YeHUM >KU3HECIOCOOHOCTH JPOXIKEBBIX KYJbTYp OblJIO 0GHApPYKEHO, UTO OHHU
CIIOCOOGHBI COXPAHSATHCA B 3alIUTHBIX CpejlaX 0KoJio 96 % B TeueHue 6 MecsleB, 82 % B Teue-
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Hue 12 MecsueB U 710 65% B TeueHue 24 MecsleB B 3alIUTHBIX cpefiax. Cpeau UCNOIb3yeMbIX
cpeZl HanboJiee NMPUBJIEK BHUMaHUe NOC/AeIHSASA 3allMTHasA cpeJia COCTOsALIasi U3 KOMIIO3UTa
KpUOMPOTEKTOPOB co3aawiuecs u3 1% NaKMS, 5 % raunepuna u 5 % DMSO. Ha ocHoBanuu
pe3y/bTaTOB OB/ pe/JI0KEH HOBBIM CIIOCOO XpaHEHUS APOXIKEBBIX KYJIbTYp COCTOALIMN U3
KOMILJIEKCA KPUONIPOTEKTOPOB KaXK/Abli M3 KOTOPbIX 110 CBOEMY OKa3blBaeT BO3/lelCTBHE Ha
KJIETOYHYIO CTPYKTYPY.

TakuM 06pa3oM, ObLJI BbISIBJIEH ONTHMaJbHbIMA CIOCOO XpaHEHUs1 GaKTepUaIbHbIX KyJb-
TYp, KOTOPbIN cocTaBuJ 0K0J10 86-100% coxpaHeHUs KU3HECIIOCOOHOCTH B TeyeHUHU 12 me-
CAIIEB B 3al[MTHOM cpe/ie, BK/IOYAKOIIasi MUTATeJbHbINA O0Y/boH U 20% ryunepuHa. s Apox-
»KeBbIX KyJIbTYpP B KayeCTBe ONTUMaJIbHOI'O CII0CO0a XpaHeHHUs Oblja BbIsIBJIEHA HOBasl KOM-
MO3UIMSI KPUOMPOTEKTOPOB, KOTOpPasi MaKCUMaJIbHO COXpaHMWJIa KU3HECIOCOOHOCTb OKO0JIO
97% B TeueHue 24 MecsLeB. B To ke BpeMs HE06X0AMMO O/IUH 3K3eMILJIAAP KYJbTYP XPaHUTh
KpPaTKOCPOYHBIM METO/I0M, KOTOPBIN ABJISI€TCA CyOKYyJIbTUBUPOBaHUe pu 4°C: 1J1g 6aKTepUil
nepeceBbl JleJ1aTh yepe3 Kax/ible 1-2 Mecs1a, a AJ1s1 ApoxcKel- yepes 3-6 MecsilieB.

Jlutepartypa:
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2. World Federation for Culture Collection. URL: http://www.wfcc.info

3. Tennep E.3., llunbHukoBa B.K,, [lepeBesesa I'.U. [IpakThkyM no MUKpo6UOI0THU. M.:
Apoda, 2005, 256 c.

219




MUNDARIJA

Yuldashev A.
CONSERVATION OF BIODIVERSITY - BASIS FOR THE SUSTAINABLE
DEVELOPMENT ...ttt s e et sse s sess e ses e sessssae e sba e sbassbassssesessessessssessssensssanssssssnens 5

IV. CONSERVATION OF PHOTOSYNTHETIC
ORGANISM IN EURASIA

Abdurazzaqov M., Yunusova L., Olimjonov R,, To‘ychiyeva D.

AYRIM PESTITSIDLARNI SHOLI URUG‘1 MAYSALARI VA ILDIZI PEROKSIDAZA

FERMENTI FAOLLIGIGA = TA'SIRL.ceeesecsecstees et sessssess st ssssssesssssssssssssssssssnans 7
Ahmad M., Sultana S., Zafar M.

SUSTAINABLE USE OF PLANT BIODIVERSITY POLICY FOR FOOD, HEALTH AND

ENERGY SECURITY IN PAKISTAN ....oiiii it et s s ssssssessssensns D
Akbas S., Uzilday R.0O., Uzilday B., Turkan L.

EFFECT OF DROUGHT STRESS ON THE REDOX BALANCE OF Portulaca oleracea

WITH FACULTATIVE C,-CAM PHOTOSYNTHETIC METABOLISM.....ccooummmvrrrrrrrrnnnnene 13
Akberova Ch., Mammadova A.

BIOECOLOGICAL CHARACTERISTICS OF SPECIES OF SEDUM L. GENUS

DISTRIBUTED IN THE NORTH OF THE LESSER CAUCASUS.........ccoeviiirrrneercneienennnn 13
Arat B., Demircan N., B. Uzilday, Uzilday R.O.

THE ROLE OF NITRIC OXIDE (NO) ON PLANT RESPONSE TO HALOTROPISM...16
Asadova K.

GEOGRAPHICAL ANALYSIS OF THE FLORA OF MIL STEPPE OF KUR-ARAZ

LOWLAND  (AZERBAIJAN)c.cesmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 16
Baghirova R.

RESTORATION OF THE ELECTRICAL ACTIVITY OF THE HIPPOCAMPUS AFTER

DAMAGE TO THE AMYGDALA-HYPOTHALAMIC CONNECTIONS....ccomrerneeenenens 18
Bobogandov N.F,, Nomozova Z.B., Gafurova G.Sh., Saydullayeva LS.

LEONTICE EWERSMANNII BUNGI NING FENOLOGIK XUSUSIYATLARL.......ccouveene. 22

Demircan N., Arat B,, Uzilday B., Uzilday R.O.

HALOTROPISMIC RESPONSE OF DIFFERENT ARABIDOPSIS THALIANA ECOTYPES

AND EUTREMA PARVULUM TO SALINITY....c.cos e e eveerseersneesseesssessseessnensnee e 2
Ercetin S., Uzilday R.O., Turkan I., Uzilday B.

THE EFFECTS OF EXOGENOUS ACROLEIN TREATMENT IN ARABIDOPSIS THALIANA

GAMMA-GLUTAMYL TRANSFERASE (GGT) MUTANTS.......cooiierereereerreerseeseeeseeens 24
Ercetin S., Uzilday B., Uzilday R.O.

INVESTIGATION OF THE EFFECTS OF EXOGENOUS ACROLEIN TREATMENT IN

ARABIDOPSIS THALIANA GAMMA-GLUTAMYL TRANSFERASE (GGT) MUTANTS

g o R o A U U o TP 25
Ergasheva G., Naraliyeva N., Madumarov T., Giivensen A.

ANDICAN SEHRINDE RUZGARLA TOZLASAN BAZI OTSU BITKi POLENLERININ

ALLERJIK ETKI DUZEYLERI......coiiieiieeececeee et et eeeeeeeeeeesssssssssssssssssssssssssssssssssns e 25
Hasanova Q.M., Zeynall J.R., Rohimova S.Q.

YUMSAQ BUGDA SORTLARINDA KEYFIYYSTIN MUXTOLIF TORPAQ-iQLIM

SORAITINDON ASILILIGI... .31
Ibroximova G.A., Naraliyeva N.M., Musaeva M Z Ibroglmova M B Turg unboyev A X.

CHUST-POP ADIRLARI O‘SIMLIKLAR QOPLAMINI AREAL TIPLARI BO‘YICHA

TAQSIMLANISHIGA DOIR... .34
Khujanazarov U.E., Bakiyev D., Khaltmuratova Kh U Shonlyozova Sh B Sham51yev
G.A.

STATE OF STUDY OF THE MOUNTAIN PASTURES OF SOUTHERN

UZBEKISTAN ..ottt ettt e e e ern e e e s een e e e e nn s e e e e s s nrnees 40

220




Kocer Z.1., Filizler B., Haseki S., Oztekin T., Ayisigi M., Kucukcobanoglu Y., Aktas L.Y.

MODEL ORGANISM LEMNA MINOR FOR BIOMONITORING OF METAL AND

METAL OXIDE NANOPARTICLES TOXICITY IN FRESH WATER.......c.cccceuvvursvcvrenene 42
Mamajonov M., Dehqonov B.M.

ANDIJON VILOYATINING TABIIY-GEOGRAFIK HUDUDLARGA BO‘LINISHI............ 42
Mamajonov M., Mamajonov A.M.

TABITY BOYLIKLARNI MUHOFAZA QILISH....coiiiiiiciie e s 49
Mamajonov M.

ANDIJON VILOYATI TABIIY LANDSHAFTLARINING O‘ZIGA XOS XUSUSIYATLARI...51
Mamatqosimov 0.T., Mavlanov B.].

AEGILOPS TRIUNCIALIS L. NING FITOSENOTIK TAVSIFL......ccccsvivieive v 53
Mamatyusupov A.Sh., Bedyarova 0.U.

BURCHOQDOSHLAR OILASIGA MANSUB FARG'ONA VODIYSIDA TARQALGAN

O‘SIMLIKLAR... T ¥
Mambetullaeva S.M., Matkarlmov N B Abdullayeva M B

DEVELOPMENT OF BUDS AND LEAVES OF TREES PLANTED FOR GREENING IN

THE CITIES OF KHORAZM REGION OF UZBEKISTAN.......coiiirrnsnsenesressessesssssssssens 64
Mammadova A., AbdiyevV,, Mammadova R., Jafarzada B.

CHARACTERISTICS OF MORPHO-PHYSIOLOGICAL CHANGES IN PLANT PHASEOLUS

VULGARIS L. UNDER SOIL SALINITY CONDITIONS........ccoeiirrnnreseseseessssssnens 68
Maxmudova G.N., Turaxo‘jayeva N.T., Jumayeva M.G",Ergasheva G.O.

AMARANTUSL. TURKUMIAYRIMTURLARININGBIOEKOLOGIKXUSUSIYATLARI...72
Mehraliyeva G., Aliyeva G., Huseynzade A., Hasanova U.

SYNTHESIS OF NEW SCHIFF BASE BASED ON ANILINE DERIVATIVES.......... 75
Nasibova A, Fridunbayov 1., Khalilov R.

MAGNETIC RESONANCE CHARACTERISTICS OF IRON OXIDE CRYSTALLINE

PARTICLES IN BIOLOGICAL SYSTEMS... .75
Naraliyeva N., Xusanova 0.G', Abdullayeva R 0 Abdulxayeva 0 D Tursunov 0,
Nurmatov A.

FARG‘ONA VODIYSI TUPROQ ALGOFLORASINING TAKSONOMIK TARKIBI........ 78

Nurullayeva A.
ROLE FOR COLLAPSING RESPONSE MEDIATOR PROTEIN-2 FROM HIGH DOSES OF
GAMMA RADIATION... TP ¢ /2

Pinar B., Gumus B.O., Ozgur R., Turkanl Uz1ldayB
ACCUMULATION OF SUMOYLATION TO RESPOND UNFOLDED PROTEINS IN

ARABIDOPSIS THALIANAL... ..ot it eeeeetertteesses e ste e e s s s e e e st sneene e e sssssnsssnsssnssnnns O
Saliga Qazi
AZORBAYCANIN SoKoR CUGUNDURU OKILON AQROSENOZLARINDA YAYILMIS

Sidikjanov N.M, Fazliddinov E.G.

FLORA OF AREAS WITH ACTIVITY OF TRANSPORTATION (ANDIJAN CITY AS AN

EXAMPLE) . TP 1<
Sidikjanov N.M., Fazllddlnov F G

BIOMORPHOLOGICAL ANALYSIS OF HIGHER PLANTS IN THE URBAN FLORA OF
Solohiddinova G., Ergasheva G.

CHENOPODIUM L. TURKUMINING AYRIM TURLARINI BIOEKOLOGIYASI............ 90
Tukhtaboyeva Y.A., Nuriddinov D.Sh., Sultonova 0.1.

®APFOHA BOAUVCU 3PO3USIJIAHTAH TYIIPOKJIAPUHUHT AJIbI'O®JIOPACUHU

VYPTAHUII BA YJIAPHU TYIIPOK MYXO®A3ACUJATA AXAMUSTH. ....oovoveeeeen 91
Tuxtabayeva F,, To‘ychiyeva D., Lapasova O.

MAGNOLIYA O‘SIMLIGINING TURLARINI GULTOJI BARGLARDAGI ANTIOKSIDANT

FAOLLIGINI  O'RGANISH....coiitee et et et sssssssss s sssnssssnseesn D D

221




A6aypaumos 0.C., Maxmyzgos A.B., MamaTtkacumoB O.T., AnstamypoToB A.Jl.,, MaB/1aHOB
B.K.

TAKCOHOMMYECKHH AHAJIM3 IMKHUX COPOJAUYEN KY/ITYPbHBIX PACTEHUU

L0 & 3105 020 X 1 OO « ¥
Bypanosa M., l0s1pames A.

LIPSKYA INSIGNIS LJEHOTIONY/IALIMSJIAPHUHT ®A30BUM CTPYKTYPACH...101
FynomoB P.K., TyxtacunoB B.M., XaiizapoBa I.

®APFOHA BOJIUMCUJIA TAPKAJITAH TARAXACUM OFFICINALE WEBER EX WIGGINS

(ASTERACEAE) BYMUYA JIACT/JIABKHU TAJIKMKOT HATHXKAJIAPH..................104
JdaBujgoB M.A., ’Kypa6oeBa A.M.

CEMEHHASA NNPOAYKTUBHOCTb DOREMA MICROCARPUM KOROV (APIACEAE) B

HAMAHTAHCKOM OBJIACTF ceveeeeeeeeeeeeeseeeer e seseeeseseeenseresessessssssssssssssssessssssssssnseseens 107
Jxxypa6aeBa M.O.

TEIJIOYCTOMYMUBOCTU KJIETKM XBOMHBIX TIIOPOJL B CEBEPHOM

TAZKAKHICTAHE ... e oot eeeeee e ee et eee s eee e aeeeseeneeeees s eeseensesseneennsennsessesememseenes 110

Kymaea M.A., laBpoHoB K.C., MamagaaueBa M.B.
ORIGANUMMAJORANAL.BAORIGANUMTYTTANTHUMGONTSH.YCUMJ/IMKJIAPUHU
JIAJIA IIAPOUTU/IA YPYFIAPUIAH — KYTAUTUPHIL...........oceeveereee, 111
Kacumosa W.Y.
MNEPCIIEKTUBbI HCII0JIb30BAHUA KOJIWOYEJIUCTHUKA KAYMMOBKU/IHOI'O
(ACANTHOPHYLLUM GYPSOPHYLOIDES REGEL) B MULIEBOH
[TPOMBIIIJIEHHO CT F..oeeeeeeereeseeesseseesssssessesssssesessesssssssssssessesssssssssessessssssssssssesssssssasessessssnes 113
MamapgaaueBa M.B., laBpaHos K.C.
WHTPOAYKIHA JABPUJA MOHAPAA BAPIJIAPUJAATH CYB MUKJOPWHU BA
CYB CAKJIAII KOBUJIMATUHHN AHUKJIALL........cocneeeeerrerereerseeereeseesessessesssessesees 118
MamyToB H.K., YreHussosa Y.iK.
PECYPCbl  JUKOPACTYUIMX BOJIOKHUCTBIX PACTEHUM FO2KHOT'O

L0337 0N 372N 05 S 120
Pa33akoga 0.B., HapasiueBa H.M.
JOUPHOMACJ/IMYHBIE PACTEHUSA U UX IPUMEHEHHUE.........ccovvveeeiienn 122

Paxumosa H.K,, lllomyponos X.®.

TAKCOHOMUYECKUN AHAJIU3 KOPMOBBIX PACTEHWN KAPAKAJITTAKCKOTO

YCTIOPTA (Y3BEKHCTAH) ....oiii ittt st sssssssssssssssssessssssssssssssssssssessssennes L 24
PaxumoBa T.

3KOJIOT'O-®UTOLEHOTUYECKOE COCTOAHHUE YEPHOCAKCAYJIOBO-

KEMPEYKOBO-IT0JIbIHHOM IMACTBUII[HOM PA3HOCTH HA BOCTOYHOM YUHKE

[TJIATO YCTHOPT (Y3BEKHCTAH) ...ccuiiiiiiiieee ettt sssssss s sssssssens 127
Ceruszo6aeB M.J.

YAJIABYTTAJIA KAMIIUPMYHYOK (HEDUSARIM HEMITHAMNOIDES KOROTK.)

HUHI' BUO3KOJIOTUK XYCYCUATHIAPH .o e eseesseessessssesssseenenennnn L 30
Tyxta6oeBa ®.M., BopaToBa B., /laBpoHoB K.C.

FY3A YWTMTUHUHT CYBJA 3PYBYU OKCWJIJIAPYU AMHUHOKUCJIOTAJIAP

TAPKUBUTA TEMUP YK BA ®EPPOCUMYIATOPHU TABCHUPH.................. 133
YmetanueB M.T., MamaTkyaoB 0.U., Imunéexkora /I.A.

OINIYWEHUE U MOP®OJIOT'HS BOJIOCKOB HEKOTOPBIX CPEJJHEA3UMATCKHUX

BUJIOB POJJA HEDYSARUM Li....oioiiiee ettt seesesss st ssssssssssssssessesses L 3 D
XycanoB C.U., Tam6aes LI1.A.

JIABOPATOPUS IIAPOWUTUJIA BYFAOWM YCUMJIMTUHUHI YCHUIIU BA

PUBOXXJIAHUIOIHUTA  OJIMHTAH OPTAHMK  YFUTHUHI  TABCUPHUHU

VPTAHMILL .......ooovoivieieeeeeeeeee e 139

222




V. CONSERVATION OF BACTERIA, FUNGI AND THEIR SYMBIOTIC
PARTNERS IN EUROASIA
Bayramova N., Azizova G.
ELIMINATION LEVEL OF ANTIMICROBIAL PEPTIDES AND CYTOKINES IN THE
DIFFERENTIAL DIAGNOSIS OF COLORECTAL CANCER AND ADENOMATOUS

POLYPOSIS ..vevvitiiee et eeret e seress e ses e e s s sa s st s ssssssssssssssssssssssssssssssssssssssssennes 1 44
dliyeva N.

PRENATAL HiPOKSIYA MODELIND® TiMULININ SICOVULLARIN BAS BEYNIND®

QAYT MUBADILOSIND TOSIRI..ouuuuuuiesssssssssssseeeeeeeeeeeeeeesessssssssssssssssssssssssssssssssssssssssssssssnssses 148

Hasanova S., Quliyeva S., Silleymanova G.

STREPTOMYCES SP.BDU-32 AKTINOMISET STAMININ GUMUS NANOHISSOCIKLORI

OMOLO GOTIRMO XASSOLORININ OYRONILMOSI...uuueererrsseerreressessessssssssessesssees 151
Hoasanova G.

TRANSSORHOD CAY SULARINDA RAST GOLINON MAYA GOBOLOKLORI........... 154
Mukhammedov 1., Tukhtaboeva F.

COMPARATIVE EVALUATION OF PLANTS AND ENDOPHYTIC FUNGI IN THE

TREATMENT OF TYPE 2 DIABETES.......cci it ireirtieteeeres e sr e st s e e ssssssssssssssnneens LD 7
Norimova G.K., Umurzakova Z.1.

BRIEF ANALYSIS OF FUNGI DISTRIBUTION IN LANDSCAPE PLANTS OF

SAMARKAND CITY... SRR o1
Omarova S., Huseynova L., BakhshlyevaA Adlcan M T KhalllovR

SOME PROTECTIVE PROPERTIES OF GREEN SYNTHESIZED METALLIC
Omeroglu E.E., Bayer A.

BACTERIAL COMMUNITY DIVERSITY AFFECTING DIFFERENT STAGES OF RICE

CULTIVATION... PSSP (47
Ravshanov B.A,, Ammova N Sh Karlmov H X

MAHALLIY KARTOSHKA  TUGANAKLARIDA  KASALLIK QO’ZG‘ATUVCHI

ZAMBURUG’LAR... SR 43
Vohidov X.T., Xoliqov A.F,, Allmova B X Po‘latova O M Mahsumxanov A A

BIOLOGIK SIRT FAOL MODDALAR PRODUTSENTI BO‘LGAN ACINETOBACTER

AVLODIGA MANSUB BAKTERIYALARNI AJRATIB OLISH VA TANLASH............... 177
Xusanova 0.G", Naraliyeva N.

FARG'ONA VODIYSI TUPROQLARIDAGI MIKROORGANIZMLAR VA ULARNING

O‘SIMLIKLAR HAYOTIDAGI ROLI... ..179
Zulfuqarova V., Mammoadzads Z., Babaeva (,‘ Ocaqverdlyeva S Cafarov Z, maadova
F, Gulahmadov S.

LACTOBACILLUS CINSLI SUD TURSUSU BAKTERIYALARININ ANTIOKSIDANT F9

ALLIGI ottt s et s s essssss s 0 182
A6aypaxmanoBa A.I, Ipramena H.C., MamegmaxoBa J3.9.

3KOJIOTUYECKUE T'PYIIIbl ®UTOHEMATO/] BUHOTPA/IHUKOB TALIKEHTCKOM

(0] 330 1 N O3 1 185
Asumosa H.111., Kogupoga P.B., XaiiT6aeBa H.C., laBpaHoB K.

CAB3ABOT 3KWHJIAPUHUHT YPYFJ/IAPU MUKPO®JIOPACUHUHT

TAXJIVITT .c..ceeeeerreeensessssessesssssessssssssssssssssssssssssssssssssssssssssssssessssesssnssssessssnsssssssssssssessssessssssssmssssasssnass 187
Faddapos 10.111., AManus3oB WU.II., MaxkamoB T.X., Mamapaxumosn 0.M.

V3BEKHMCTOH/IA TAPKAJITAH UTY3YM/IOLLJIAP (SOLANACEAE) OUJIACUHUHT

JIOPUBOP, MWHBA3UB BA MAJIAHWUM TYPJIAPMUHUHI 3AMBYPYF BA

SAMBYPYF/IAPTA  VXIIAII  OPTAHUBMUJIAPH........oooveeessscsssessseeessssssssssssssssesssns 190
HUmnHoBa M.M., Ha6uega /I.b., MyctadaeB U.M., TypaGoes M.B.

HAMAHTAH BUJIOATUJA TAPKAJITAH FRAGARIA VESCA L. IATU 3AMBYPYF

223




MagxygoBa A.M., 3aiitHutauHoBa JI.U., Jlasytun H.A., KocumoB /[.H., Iprames P.B.,
Xerai T.B.

AHTPOIIOTEH NUOJIOCJTAHTAH XYAYIAJIAP  MUKPOOPTAHU3MJIAPU

BUOXUJIMA-XUJIJIUTH... ..196
MaxcymxaHoB A.A., Ai1MMmoBa BX l'lyﬂaTOBa OM ]J.lapmlmB MP CanﬂneB M.Y,
Boxuaos X.T., CamgoBa U.M., Umnanxoza:xaeB T.M.

CKPUHHUHI U IOJIYYEHHUE MMPOMBILIJIEHHBIX IITAMMOB MUKPOOPTAHMU3-

MOB - CYINEPIIPOAYUEHTOB BUOCYPDAKTAHTOB.....ovrrereereereeseeseiseeneens 200
Tanurupos X.T., Tanruposa H.X., HopmypogoBs K., BoiiGypuesa 3.

MUT'PALIMA TEJIBMHUHTOB MEXAY AUKUMU U JOMAIIHBIMU IITULAMU U

3AKOHOMEPHOCTH LUPKYJIALUNU UX B BUOLUEHO3AX....oeereerereereeeeneeees 203
Tema6oesa III.A., Ha6ueBa J1.b.

HAMAHTAH BA BYXOPO BWJIOATJIAPUJA TAPKAJITAH OJIMA (MALUS

MILL) JIAPAXTJIAPUHUHI TATOTEH 3AMBYPYFJIAPU BA VJIAP KY3FATTAH

KACAJIJIUKJIAPH... ..205
Ypm—xﬁoeB n.10,, TemaﬁoeBa 1[[ A A6pas301c,03 A A MaXKaMOB T X Fa(])(l)apOB IO II.

V3BEKUCTOH/IA PUCCINIA XANTHII 3AHTI' 3AMBYPYFUHUHI WHBA3WB

XANTHIUM TYPKYM TYPJIAPU/JIA TAPKAJIWIH... ..208
Xosmypagosa H.K,, [lynarosa 0.M., AnumoBa B.X. MaxcymxaHOB A A L[aBpaHOB K.A.,
HUcmaToB H.B., CaagukoB U.H.

BJIMAHUE y- OBJIYHEHUA HA BBI2DKUBAEMOCTB U KMCJIOTOOBEPA30BAHUE

[ITAMMA ASPERGILLUS NIGER B.....oooeeiieeerereseeseesessssseesesssssssssssssssssssssssssssssesssssssanes 211
Xoamypagosa T.H., Tema6oena I11.A., Ha6ueBa /J.b.

BYXOPO BA HAMAHTAH BUWJIOAT/IAPMJIA TAPKAJITAH BYFJIOU XAMJIA

MAKKAXKYXOPUJIA YUPAUUTAH KOPAKYS KACAJIZIAT U.......oevee e 215
Illa¢uena C.M.

XPAHEHUE BAKTEPUM U T'PMBOB B KOJIJIEKLIMU KYJIBTYP BAKMHCKOI'O

TOCYIAPCTBEHHOI'O YHUBEPCHUTETA....cocoveeeiereeeceeseeeesseeeeessssssssssssssssssssssssssssnnenn 2 17

224




	Без названия

