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FOREWORD
Dear Colleagues and Friends,

You are welcome to attend and participate in the International Meeting "Photosynthesis Research
for Sustainability" that to be held in Baku, Azerbaijan, from July 24 to 30, 2011. This meeting will
cover all topics of photosynthesis including hydrogen production and artificial photosynthesis.

More than 3 billion years ago biology developed the capacity to efficiently capture solar energy
and use it to power the synthesis of organic molecules. This photosynthetic process set into motion an
unprecedented explosion in biological activity allowing life to prosper and diversify on an enormous
scale as witnessed by the fossil records and by the extent and diversity of living organisms on our
planet today. Indeed, it was the process of photosynthesis over eons of time which has provided us
with the oil, gas and coal needed to power our technologies, heat our homes and produce the wide
range of chemicals and materials that support everyday life. Today, it is estimated that photosynthesis
produces more than 100 billion tons of dry biomass annually, which would be equivalent to a hundred
times the weight of the total human population on our planet at the present time and equal to a global
energy storage rate of about 100 TW. The success of this energy generating and storage system stems
from the fact that the raw materials and energy needed to drive the synthesis of biomass are available
in almost unlimited amounts; sunlight, water and carbon dioxide. At the heart of the reaction is the
splitting of water by sunlight into oxygen and hydrogen. The oxygen is released into the atmosphere
where it is available for us to breathe and to use for burning our fuels. The ‘hydrogen’ is not normally
released into the atmosphere but instead is combined with carbon dioxide to make high energy
containing organic molecules of various types. When we burn fuels we combine the ‘stored hydrogen’
of these organic molecules with oxygen. In this respect, the goal of making artificial photosynthesis is
to utilize solar energy and convert it into chemical energy through a series of electron-transfer events.
The design of such systems must adhere to the same principle as that of the natural photosystems.
Today we have considerable knowledge of the workings of photosynthesis and its photosystems,
including the water oxidation reaction. However, many questions and details remain unanswered. To
fully understand photosynthetic reactions is not only a satisfying intellectual pursuit, but is also an
important goal as we strive to improve agricultural yields and develop new solar technologies for
splitting of water and generating fuels. This meeting will highlight work performed around the world to
understand the various facets of natural photosynthesis and how this is impacting on research and
development of new technologies for food and fuel production. All the selected and invited lectures
will provide in-depth analyses of recent progress in the studies of photosynthesis for sustainability. We
will have invited 23 plenary lectures and 38 lectures, from 38 countries with around 170 participants.

We are looking forward to meet you in Baku, the Capital of Azerbaijan, and we hope that you can
take the opportunity to spend some inspiring and enjoyable days to see some of beautiful sights of
Azerbaijan. This will be a great occasion for discussions of previous, present, and future research on natural
and artificial photosynthesis and also to meet and interact with researchers and from around the world.

Looking forward to seeing all of you in Azerbaijan.
With best wishes and thanks,
Sincerely yours,

James BARBER (UK)
Jalal A. ALIYEV (AZERBAIJAN)
Suleyman I. ALLAKHVERDIEYV (Russia)

July 24, 2011



This meeting will cover all topics of photosynthesis including
Hydrogen production and Artificial photosynthesis

LIST OF SECTIONS

S1: Type I and II reaction centers

S 2: Photosynthetic electron flow and photophosphorylation
S3: Mechanisms of water oxidation

S 4: Photosynthetic light harvesting

SS: C3, C4 and CAM photosynthesis

S 6: Regulation of photosynthetic gene expression

S7: Biogenesis of photosynthetic apparatus

S 8: Photosynthesis and environmental stress

S9: Artificial photosynthesis

S 10: Photosynthetic and biomimetic hydrogen production

S 11:  Photosynthesis in relation to crop and biomass productivity
S 12:  Photosynthetic education

S 13:  Bioinformatics of photosynthesis
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DETAILED DAILY SCIENTIFIC
PROGRAMME

(Lectures, discussion, poster sessions and etc.)

24 July (1st day)

Arrival
Registration

15:30 — Opening ceremony
Jalal Aliyev (Azerbaijan), Ali Abbasov (Azerbaijan), James Barber (UK), Eva-Mari Aro (Finland),
Bill Rutherford (France), Bob Blankenship (USA), Suleyman Allakhverdiev (Russia)

16:00-16:35 (35 min) Plenary Lecture 1
James Barber, Imperial College London, London, UK
From natural to artificial photosynthesis.

16:35-17:10 (35 min) Plenary Lecture 2

Hiroshi Nishihara, The University of Tokyo, Tokyo, Japan
Photosensing systems composed of photosystem | and molecular wire.
17:10- 17:45 (35 min) Plenary Lecture 3

Seeram Ramakrishna, National University of Singapore, Singapore

Electrospun nanomaterials for energy.

18:00 — Welcome party
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25 July (2nd day)

Chairpersons: James Barber (UK); Suleyman Allakhverdiev (Russia)

8:30- 9:05 (35 min) Plenary Lecture 4

Jalal A.Aliyev, Research Institute of Crop Husbandry, Ministry of Agriculture of Azerbaijan
Republic; Institute of Botany, Azerbaijan National Academy of Sciences, Baku, Azerbaijan
Photosynthesis, photorespiration and productivity of wheat and soybean genotypes.

9:05-9:40 (35 min) Plenary Lecture 5
Leslie Dutton, University of Pennsylvania, Pennsylvania, USA
Prospects for natural photosynthesis in man-made proteins.

9:40-10:15 (35 min) Plenary Lecture 6
Jian-Ren Shen, Okayama University, Okayama, Japan
Atomic structure of PSII that enables photosynthetic water-splitting.

10:15-10:35 (20 min) Coffee break

Chairpersons: Jian-Ren Shen (Japan); Bill Rutherford (France-UK)
10:35-11:10 (35 min) Plenary Lecture 7

Nathan Nelson, Tel Aviv University, Tel Aviv, Israel

Crystal structure of plant PSI and its utilization as a photovoltaic device.

11:10-11:45 (35 min) Plenary Lecture 8
John Golbeck, Pennsylvania State University, Pennsylvania, USA
Production of solar biofuels using modified biological components.

11:45-12:15 (30 min) Lecture 1
Athina Zouni, (Carina Glokner), Technischen Universitéit Berlin, Berlin, Germany
Progress in the structural biology of photosystem I1: a closer look at the acceptor side.

12:15-12:45 (30 min) Lecture 2
Ernst-Walter Knapp, Freie Universitit Berlin, Berlin, Germany
Exploring redox, protonation states and function of the Mn-cluster in PS 11.

12:45-14:30 Lunch

Chairpersons: Norio Murata (Japan); Fabrice Rappaport (France)
14:30-15:05 (35 min) Plenary Lecture 9

Holger Dau, Freie Universitit Berlin, Berlin, Germany

Protonation dynamics in photosynthetic water oxidation.

15:05-15:40 (35 min) Plenary Lecture 10
Gernot Renger, Technischen Universitéit Berlin, Berlin, Germany
The fundamental role of the redox couple H,0/O, in solar energy exploitation by the biosphere.

15:40-16:10 (30 min) Lecture 3

Jean-David Rochaix, University of Geneva, Switzerland
Molecular analysis of state transitions.
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16:10-16:40 (30 min) Lecture 4
Jun Minagawa, National Institute for Basic Biology, Okazaki, Japan
A supercomplex of supercomplexes driving cyclic electron flow in photosynthesis.

16:40-17:00 (20 min) Coffee break

Chairpersons: Jun Minagawa (Japan); Gernot Renger (Germany)

17:00- 17:30 (30 min) Lecture 5

Arvi Freiberg, Institute of Physics, University of Tartu, Tartu, Estonia

Spectroscopic effects associated with self-assembly of photosynthetic antenna proteins into
native intracytoplasmic membranes.

17:30-18:00 (30 min) Lecture 6

Marc Brecht, Universitat Tuebingen, Instituts for Physikalische und Theoretische Chemie,
Germany

Single-molecule spectroscopy on PSI and PSI-nano-hybrids.

18:00-18:30 (30 min) Lecture 7

Mahir D.Mamedov, A.N. Belozersky Institute of Physical-Chemical Biology, Moscow State
University, Moscow, Russia

Electrogenic reactions involving PSII turnover.

Chairpersons: Athina Zouni (Germany); Julian Eaton-Rye (New Zealand); Esa Tyystjarvi
(Finland); Diana Kirilovsky (France)

18:30-19:30 (60 min) Poster viewing/discussion: Sections 1-6

20:00 - Dinner

26 July (3rd day)

Chairpersons: Yuichiro Terashima (Japan); Jean-David Rochaix (Switzerland)
8:30- 9:05 (35 min) Plenary Lecture 11

Norio Murata, Yoshitaka Nishiyama, Suleyman Allakhverdiev, National Institute for Basic
Biology, Okazaki, Japan

The mechanism of photoinhibition in vivo: Re-evaluation of previous studies.

9:05-9:40 (35 min) Plenary Lecture 12

Steven Long, University of Illinois at Urbana-Champaign, Urbana, IL, USA

Digital re-design in systems and synthetic biological approaches to improving resource use
efficiency in crop photosynthesis.

9:40-10:15 (35 min) Plenary Lecture 13

Mitsue Miyao, National Institute of Agrobiological Sciences (NIAS) Tsukuba, Japan

Lessons from engineering a single-cell C4 photosynthetic pathway into rice: an approach to
improve C3 photosynthesis.
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10:15-10:45 (30 min) Lecture 8

Anja Krieger-Liszkay, Institut de Biologie et Technologies de Saclay (IBiTec-S), CNRS URA,
CEA Saclay, Gif-sur-Yvette, France

Regulation of photosynthetic electron transport and ROS production in plants grown in short
day or long day conditions.

10:45-11:00 (20 min) Coffee break

Chairpersons: Norio Murata (Japan); Eva-Mari Aro (Finland)

11:00-11:30 (30 min) Lecture 9

Esa Tyystjarvi, University of Turku, Turku, Finland

Photoinhibition of PS Il - magnetic field effect, singlet oxygen and mechanism.

11:30-12:00 (30 min) Lecture 10
Imre Vass, Institute of Plant Biology, Biological Research Center, Szeged, Hungary
Molecular mechanisms of photoinhibition.

12:00-12:30 (30 min) Lecture 11
Igor N.Stadnichuk, Institute of Biochemistry, RAS, Moscow, Russia
Phycobilisomes in phenomena of short-term light adaptations.

12:30- 13:00 (30 min) Lecture 12

Diana Kirilovsky, iBiTec-S, Gif sur Yvette, France

The orange carotenoid protein and photoprotection: in vitro reconstitution of the
photoprotective mechanism.

13:00-14:30 Lunch

Chairpersons: Akiho Yokota (Japan); Nathan Nelson (Israel)

14:30-15:05 (35 min) Plenary Lecture 14

R.Khatypov, A.Khmelnitsky, A.Khristin, V.Shuvalov, Institute for Basic Biological Problems, RAS,
Moscow, Russia

Primary charge separation within P870* in WT and mutants of heterodimers of P in
femtosecond time domain.

15:05-15:40 (35 min) Plenary Lecture 15
Miwa Sugiura, Ehime University, Ehime, Japan
Comparison of Thermosynechococcus elongates PS 11 composed of different D1.

15:40-16:10 (30 min) Lecture 13
Andrey B. Rubin, Faculty of Biology, Moscow State University, Moscow, Russia
Chlorophyll fluorescence and problems of ecological monitoring.

16:10-16:40 (30 min) Lecture 14

Frank Muh, Institut for Theoretische Physik, Johannes Kepler Universitét Linz, Linz, Austria
Towards a structure-based understanding of excitation energy transfer in light-harvesting
complexes.

16:40-17:00 (20 min) Coffee break

Chairpersons: Barry Bruce (USA); Imre Vass (Hungary);

17:00-17:30 (30 min) Lecture 15

Jorg Pieper, University of Tartu, Tartu, Estonia

Protein and hydration water dynamics in photosynthetic pigment-protein complexes.
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17-30-18:00 (30 min) Lecture 16

Gyozo Garab, Biological Research Center, HAS, Inst. Plant Physiology, Szeged, Hungary
Fast, reversible membrane-reorganizations in cyanobacterial and algal cells and in isolated
plant thylakoid membranes.

18-00-18:30 (30 min) Lecture 17

Ismayil Zulfugarov, Busan National University, Busan, Korea; Institute of Botany, ANAS, Baku, Azerbaijan
Superoxide production in the absence of energy-dependent quenching of chlorophyll
fluorescence: The origin and the consequences.

Chairpersons: Tatsuya Tomo (Japan); Anja Krieger-Liszkay (France); Ernest-Walter
Knapp (Germany); Marc Brecht (Germany); Anjana Jajoo (India)
18:30-19:30 (60 min) Poster viewing/discussion: Sections 7-13

19:00- Dinner

27 July (4th day) (Lectures, Special Events and Tours)

Chairpersons: Kimiyuki Satoh (Japan); Jian-Ren Shen (Japan)
8:30- 9:05 (35 min) Plenary Lecture 16

Bill Rutherford, iBiTec-S, Gif sur Yvette, France

Photosystem I1: an evolutionary view.

9:05-9:40 (35 min) Plenary Lecture 17
Eva-Mari Aro, University of Turku, Finland
Alternative electron transfer routes in thylakoid membranes of chloroplasts and cyanobacteria.

9:40-10:15 (35 min) Plenary Lecture 18
Robert Blankenship, Washington University, Washington, USA
Evolution of photosynthesis.

10:15 -10:35 (20 min) Coffee break

Chairpersons: Jim Barber (UK); Kimiyuki Satoh (Japan); Suleyman Allakhverdiev (Russia)
10:35-11:10 (35 min) Plenary Lecture 19

Per E.M. Siegbahn, University of Stockholm, Stockholm, Sweden

Mechanism and structure for water oxidation based on computations.

11:10-11:40 (30 min) Lecture 18

Fabrice Rappaport, Institut de Biologie Physico-Chimique, CNRS, France

Reinvestigating the role of short-circuits or alternative electron pathways: examples from the
cytochrome bgf complex and the plastid terminal oxidase.

11:40-12:10 (30 min) Lecture 19

Tatsuya Tomo, Tokyo University of Sciences, Tokyo, Japan
Current topics of chlorophyll-d dominated cyanobacterial photosystems.
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12:10-12:40 (30 min) Lecture 20

Franz-Josef Schmitt, Technical University, Berlin, Germany

Excitation energy transfer processes in coupled phycobiliprotein complexes of A. marina and
semiconductor nanocrystals forming hybrid structures.

12:40-13:10 (30 min) Lecture 21
Min Chen, University of Sydney, Sydney, Australia
Expanding the photosynthetic spectrum using red-shifted chlorophylls.

13:10-15:00 Lunch

Chairpersons: Holger Dau (Germany); Per Siegbahn (Sweden)
15:00-15:30 (30 min) Lecture 22

Julian Eaton-Rye, University of Otago, Dunedin, New Zealand
Photosystem 11 lipoprotein in cyanobacteria.

15:30- 16:00 (30 min) Lecture 23
Kentaro Ifuku, Graduate School of Biostudies, Kyoto University, Kyoto, Japan
Functional diversifications of photosystem 11 extrinsic subunits in higher plants.

16:00-16:30 (30 min) Lecture 24
Marc Nowaczyk, Ruhr-University Bochum, Bochum, Germany
The role of a novel dimeric photosystem I1-Psb27 complex in PSII repair.

17:00

Special Events
1) Young Talents (3 awards/prizes)

2) Best posters (3 awards/prizes)
3) To take photos, all together

FREE TIME

28 July (5th day)

Chairpersons: Miyao Mitsue (Japan); Andrey Rubin (Russia)
8:30- 9:05 (35 min) Plenary Lecture 20

Akiho Yokota, Nara Inst. Sci. Technol. (NAIST), Japan

RuBisCO and Its Challenges.

9:05- 9:40 (35 min) Plenary Lecture 21
Ichiro Terashima, Department of Biological Sciences, The University of Tokyo, Tokyo, Japan
Chloroplast CO, concentration and Rubisco kinetic parameters in the elevated CO, world.

9:40-10:15 (35 min) Plenary Lecture 22
Govindjee, University of Illinois, Illinois,USA
Photosystem I1: Unique role of bicarbonate.

15



10:15-10:45 (30 min) Lecture 25
Vyacheslav V. Klimov, Institute of Basic Biological Problems, Russia
Bicarbonate requirement for the water-oxidizing complex of photosystem I1.

10:45-11:00 (15 min) Coffee break

Chairpersons: Arvi Freiberg (Estonia); Mahir Mamedov (Russia)

11:00- 11:30 (30 min) Lecture 26

Vidadi M. Yusibov, Fraunhofer USA Center for Molecular Biotechnology, Delawer, USA
Future of plant biotechnology: Industrial and health applications.

11:30-12:00 (30 min) Lecture 27
Anjana Jajoo, Ahilya University, Indore, India
Low pH causes structural re-organizations in thylakoid membranes of higher plants.

12:00-14:00 Lunch

Chairpersons: Vladimir Shuvalov (Russia); Bob Blankenship (USA)

14:00-14:30 (30 min) Lecture 28

Seiji Akimoto, Molecular Photoscience Research Center, Kobe University, Kobe, Japan
Adaptation of light-harvesting systems, probe by time-resolved fluorescence spectroscopy.

14-30-15:00 (30 min) Lecture 29
Heiko Lokstein, University of Potsdam, Postdam, Germany
Non-linear laser spectroscopy of pigment-pigment interactions in light-harvesting complexes.

15:00-15:30 (30 min) Lecture 30

Hazem Kalaji, Warsaw University of Life Science, Warsaw, Poland

Exploring the structure and function of photosynthetic apparatus by the use of simultaneous
measurements of prompt and delayed fluorescence and modulated light reflection at 820 nm.

15:30-15:45 (15 min) Coffee break

Chairpersons: Vyacheslav Klimov (Russia); Govindjee (USA)

15:45-16:15 (30 min) Lecture 31

Victor Solovyov, Department of Computer Science, Royal Holloway, London, UK
Plant genomes bioinformatics and new sequencing technologies.

16:15-16:45 (30 min) Lecture 32
Ilham A. Shahmuradov, Institute of Botany, Azerbaijan National Academy of Sciences, Baku, Azerbaijan
Bioinformatics approach in studies of plant gene transcription and mRNA polyadenylation.

16:45-17:15 (30 min) Lecture 33

Tarlan H. Mamedov, Fraunhofer USA Center for Molecular Biotechnology, Delawer, USA;
Institute of Botany, Azerbaijan National Academy of Sciences, Baku, Azerbaijan

Target modification in plants by co-expressing with modifying enzymes.

19:00- Banquet
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29 July (6th day)

Chairpersons: John Golbeck (USA); Tatsuya Tomo (Japan); Gyozo Garab (Hungary)
8:30- 9:05 (35 min) Plenary Lecture 23

Barry D. Bruce, Sustainable Energy and Education Research Center (SEERC), University of
Tennessee, Tennessee, USA

Strategies for integration of photosynthetic complexes into photovoltaic devices

9:05-9:35 (30 min) Lecture 34
Olaf Kruse, Bielefeld University, Center for Biotechnology, Germany
Molecular aspects of light to biomass conversion.

9:35-10:05 (30 min) Lecture 35
Anatoliy Tsygankov, Institute of Basic Biological Problems, RAS, Pushchino, Russia
Purple bacteria as hydrogen producers.

10:05-10:35 (30 min) Lecture 36
Harvey J.M. Hou, University of Massachusetts, Dartmouth, USA
Mimicking PS Il using Mn-oxo complex/tungsten oxide catalytic material.

10:35-10:50 (15 min) Coffee break

Chairpersons: Olaf Kruse (Germany); Yashar Feyziev (Azerbaijan)
10:50- 11:20 (30 min) Lecture 37

Joanna Grzyb, Institute of Physics, PAS, Warsaw, Poland

De novo designed proteins - modules for photosynthetic systems.

11:20-11:50 (30 min) Lecture 38
Khurram Saleem Joya, Department of Chemistry, Leiden University, Leiden, The Netherlands
A new class of highly efficient and easy accessible single site molecular water splitting catalysts.

12:00-13:30 Lunch
14:00 Closing ceremony

Jalal Aliyev (Azerbaijan), Jim Barber (UK), Eva-Mari Aro (Finland), Bill Rutherford (France),
Bob Blankenship (USA)

30 July (7th day) Departure
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MONDAY
July 25, 2011

18:30-19:30 (60 min) Poster viewing/discussion: Sections 1-6

Chairpersons:
Athina Zouni (Germany); Julian Eaton-Rye (New Zealand); Esa Tyystjarvi (Finland);
Diana Kirilovsky (France)

PS 1. Agnieszka Hatas, Pierre Sebban, Krzysztof Matlak, Jozef Korecki, Kvétoslava Burda
Diamagnetic state of non-heme iron in bacterial reaction centers treated with Cu**

PS 2. Andrey G. Yakovlev, Ludmila G. Vasiliyeva, Anatoliy Ya. Shkuropatov, Vladimir A. Shuvalov
Coherent effects at charge separation in mutant Rba. sphaeroides reaction centers with
alterated P/P" midpoint potential

PS 3. Carina Gloéckner, Matthias Broser, Azat Gabdulkhakov, Albert Guskov, Jan Kern, Frank
Miih, Wolfram Saenger, Athina Zouni
Characterization of the binding of the herbicide terbutryn to photosystem II on a structural basis

PS 4. Denis V. Yanykin, Andrei A. Khorobrykh, Sergey A. Khorobrykh, Vyacheslav V. Klimov
Photoconsumption of oxygen on the donor side of PSII after manganese removal from the
water-oxidizing complex

PS 5. Julia Hellmich, Jan Kern, Azat Gabdulkhakov, Matthias Broser, Albert Guskov, Wolfram
Saenger, Athina Zouni

Focus on lipids: comparative study of the lipid content of photosystem II in the 2.9 A and 1.9
A resolution crystal structures

PS 6. Keisuke Saito, Hiroshi Ishikita
Cationic state distibutions over chlorophyll pairs in photosystem I and 11

PS 7. Leyla Abasova, Rakefet Schwarz, Imre Vass
The role of the PsbU subunit in the light sensitivity of PSII in the cyanobacterium
Synechococcus 7942

PS 8. Lyudmila Vasilieva, Tatyana Fufina, Ravil Khatypov, Vladimir Shuvalov
Propertiers of Rhodobacter sphaeroides mutant reaction centers with amino acid
substitutions near bacteriochlorophylls

PS 9. Maria M. Leonova, Ludmila G. Vasiliyeva, Ravil A. Khatypov, Anton Yu. Khmelnitskiy,
Anton M. Khristin, Vladimir A. Shuvalov

Electron transfer in Rhodobacter sphaeroides mutant reaction centers in the absence of the
monomer bacteriochlorophyll molecule B,

PS 10. Mercedes Roncel, Fernando Guerrero, Diana Kirilovsky, Jos¢ M Ortega
Re-evaluation of the role of the photosynthetic cytochrome Cssy

PS 11. Petko Chernev, Ivelina Zaharieva, Holger Dau, Michael Haumann
Carboxylate shift of bicarbonate at the Q4-Fe-Qg site in photosystem 1I: X-ray spectroscopy
and DFT
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PS 12. Natallia L. Pshybytko, Liudmila F. Kabashnikova, Kazimierz Strzalka
Electron flows in chloroplasts under heat stress. Role of ferredoxin redox state

PS 13. Tatsuya Tomo, Akari Makita, Naoki Ito, Ryo Nagao, Hideyuki Adachi, Hisataka Ohta,
Jian-Ren Shen, Hiroyuki Mino
Topological analysis of PshQ’ subunit in Cyanidium caldarium PS II by ESR and crosslinking analysis

PS 14. Tohru Tsuchiya, Tadashi Mizoguchi, Seiji Akimoto, Hayato Kindo, Tatsuya Tomo, Hitoshi
Tamiaki, Mamoru Mimuro

Spectroscopic properties of photosystems isolated from the transformant of Acaryochloris
marina that accumulates a novel chlorophyll species

PS 15. Vadim Zagidullin, Gernot Renger, Heiko Lockstein, Vladimir Paschenko
Interaction between semiconductor quantum dots and reaction centers of Rb. sphaeroides in
liposomes

PS 16. Pavel Krasilnikov, Peter Knox, Nuranija Seifullina, Nadezda Grishanova, Vladimir Paschenko
Influence of solvates on the redox potential of cofactors in photosynthetic RCs

PS 17. Yuri Stolovitsky
View development of the pheophytin role in photosynthesis: the suggestive oxidized
pheophytin participation in water oxidation

PS 18. Aleksandra Orzechowska, Joanna Fiedor, Marzena Lipinska, Martin Trtilek, Leszek Fiedor,
Kazimierz Strzatka, Kvétoslava Burda

Origin of the thermoluminescence signal observed in reaction centers from Rhodobacter
sphaeroides

PS 19. Eldar A. Kasumov, Ruslan E. Kasumov, Irina V. Kasumova
The role of the cyclic shrinkage-swelling in electron transfer and phosphorylation

PS 20. Maria M. Mubarakshina, Anja Krieger-Liszkay, Marina A. Kozuleva, Illya A. Naydov,
Boris N. Ivanov

The production of reactive oxygen species by photosynthetic electron flow and the role of
aquaporins in HO; and CO; diffusion through the chloroplast envelope membrane

PS 21. Mehmet Sayim Karacan, Alexandr Shitov, Elena V. Kupriyanova, Sergey Zharmukhamedov,
Nurcan Karacan, Serhat Mamas, Neslihan Ozbek, Ummuhan Ozmen, Ayla Balaban, Vyacheslav V.
Klimov, Dmitry A. Los, Suleyman I. Allakhverdiev

Inhibition of photosystem II carbonic anhydrase activity by some sulphonamides and their
metal complexes

PS 22. Mehmet Saymm Karacan, Nurcan Karacan, Cigdem Yakan, Sergey K. Zharmukhamedov, Alexandr
Shitov, Mehmet Yakan, Vyacheslav V. Klimov, Suleyman I. Allakhverdiev

Quantitative structure-activity relationship analysis of perfluoroisopropyl-dinitrobenzene
derivatives known as photosystem II electron transfer inhibitors

PS 23. Alexandr Shitov, Sergey Zharmukhamedov, Tatiana Shutova, Suleyman Allakhverdiev, Goran
Samuelsson, Viacheslav Klimov

A carbonic anhydrase inhibitor induces bicarbonate-reversible suppression of electron
transfer in pea photosystem 2 membrane fragments
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PS 24. André Klauss, Thomas Sikora, Bjorn Siiss, Michael Haumann, Holger Dau
Time-resolved detection of sub-microsecond volume changes of photosystem II (PSII) in its
different S-states by laser-induced optoacoustic spectroscopy (LIOAS)

PS 25. Leonid Rapatskiy, Nicholas Cox, William Ames, Anton Savitsky, Julia Sander, Marc Nowacyzk,
Matthias Rogner, Alain Boussac, Frank Neese, Johannes Messinger , Wolfgang Lubitz

Detection of water binding to photosystem II, a multifrequency "H/AH/"N/""0-ENDOR
study; an experimental determination of the protonation state of the S, state

PS 26. Masami Kusunoki
The super-reduced S_;-state in isomeric equilibrium of oxygen-evolving photosystem II as
disclosed from 1.9 A resolution XRD data

PS 27. Nadezhda I. Shutilova
On the principles of organization of the water-oxidation center in the structure of the
oxygen-evolving chloroplast complex

PS 28. Yashar Feyziyev, Gabor Bernat, Zsuzsanna Dedk, Stenbjorn Styring
Electron transfer from Cyt Dsso and tyrosineD to the S; and S; states of the water oxidizing
complex of photosystem II at cryogenic temperatures

PS 29. E.G. Maksimov, V.Z. Paschenko, G. Renger, A.B. Rubin
Temperature dependent properties of allophycocyanin fluorescence

PS 30. Go Tei, Masatoshi Nakatani, Hajime Ishihara
The relation between the efficiency of excitation energy transfer and ring size of ring-shaped
light harvesting complex

PS 31. Ilya Stepanenko, Viktor Kompanetz, Zoya Makhneva, Sergey Chekalin, Andrei
Moskalenko, Andrei Razjivin

The nature of broad band in the two-photon excitation spectra of light-harvesting complexes
from purple bacteria

PS 32. J. Pieper, M. Ritser, I. Trostmann, F.-J. Schmitt, C.Theiss, H. Paulsen, H.J. Eichler, A.
Freiberg, G. Renger

Exitonic energy level structure and pigment-protein interactions in the recombinant water-
soluble chlorophyll protein

PS 33. Mai Watanabe, Rei Narikawa, Masahiko Ikeuchi
Photosystem I specific phycobilisome in Anabaena sp. PCC 7120

PS 34. Mohammad A.A. Al-Najjar, Dirk De Beer, Michael Kiihl, Lubos Polerecky
Light utilization efficiency in photosynthetic microbial mats

PS 35. Andrey Yakovlev, Vladimir Novoderezhkin, Alexandra Taisova, Anastasiya Zobova, Zoya Fetisova
Experimental proof of optimality of interfacing of B740 BChl c, B798 BChl a AND B808 BChl a
subantennae in superantenna of the green photosynthetic bacterium Chloroflexus aurantiacus

PS 36. Hasan G. Babayev, Ulduza A. Mehvaliyeva, Minakhanim N. Aliyeva, Novruz M. Guliyev
Comparative investigation of dynamics of changes in H'- Pumps in roots and CO,
metabolism enzyme activities in leaves of different wheat genotypes under high salt
concentrations
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PS 37. Nataliya Pronina, Elena Kupriyanova, Suleyman Allakhverdiev
Functional role of carbonic anhydrase Cah3 associated with thylakoid membranes in the
chloroplast and pyrenoid of Chlamydomonas reinhardtii

PS 38. Novruz Guliyev, Shahniyar Bayramov, Hasan Babayev, Minakhanym Aliyeva
The role of light intensity, temperature and drought in the regulation of activities of malate
dehydrogenases in wheat leaves

PS 39. Olga Kershanskaya, Asiya Nurmagambetova, Liliya Skvortsova, Darya Nelidova, Larissa
Rovenskaya
Photosynthesis improvement for sustainability in wheat through C; to C4 engineering strategy

PS 40. Emine Ding, Szilvia Z. Téth, Gert Schansker, 1.4sz16 Kovacs, Gy6z6 Garab, Sandor Bottka
Application of synthetic antisense oligodeoxy-nucleotides in higher plants

PS 41. Loredana Peca, Ciprian Chis, Adriana Bica, Bogdan Druga, Mihai Mitule[u, Victor Bercea,
Ana Nicoara, Dorina Moldovan, Oana Sicora, Nicolae Dragos, Cosmin Ionel Sicora

Multiple genes encoding D1 protein and their differential expression in Anabaena variabilis
ATCC 29413 under microaerobic conditions

THUSDAY
July 26, 2011

18:30-19:30 (60 min) Poster viewing/discussion: Sections 7-13

Chairpersons: Tatsuya Tomo (Japan); Anja Krieger-Liszkay (France);
Ernest-Walter Knapp (Germany); Marc Brecht (Germany); Anjana Jajoo (India)

PS 42. Rana Safarova, Oh Min-Hyuk, Ismayil S. Zulfugarov, Soyeon Park, Nam-Chon Pacek,
Choon-Hwan Lee
Characterization and fine mapping of an Arabidopsis stay-green mutant, ORE10

PS 43. Lucja Rudowska, Katarzyna Gieczewska, Radostaw Mazur, Maciej Garstka, Agnieszka
Mostowska
Chloroplast biogenesis — correlation between structure and function

PS 44. Ziya K. Abilov, Natiga A. Nabiyeva, Leyla S. Veliyeva, Gulshan K. Ragimova, Ramiz Z.
Shammedov

Interrelation of forming the pigment apparatus of chloroplasts and adaptation of plants
under extreme influences

PS 45. Abdumanon Abdullayev, Abdullojon Ergashev, Khurshed Karimov and Bachshulo Jumaev
Influence of extreme climatic factors on the rate of photosynthesis and carbon metabolism in
wheat

PS 46. Abdus Subhan Mollick and Hideo Yamasaki
Characterization of the tropical ornamental tree Codiaeum variegatum cultivars by
chlorophyll fluorescence imaging
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PS 47. Alexander G. Ivanov, Prafullachandra V. Sane, Ilian Simidjiev, You-I1 Park, Norman P.A.
Huner, Gunnar Oquist

Differential alteration in photosynthetic electron flux in a ApetE mutant of Synechococcus sp.
PCC 7942 exposed to iron stress

PS 48. Altanzaya Tovuu, Ismayil S. Zulfugarov, Byoung-Yong Moon, Choon-Hwan Lee
Omega-3 fatty acid desaturase mutant of rice (Oryza sativa L.) has defect for maintaining
normal thylakoid membrane fluidity

PS 49. Krishna Nath, Roshan Sharma Poudyal, Ismayil S. Zulfugarov, Altanzaya Tovuu, Joon-Seob
Eom, Young-Saeng Kim, Ho-Sung Yoon, Gynheung An, Jong-Seong Jeon, Choon-Hwan Lee
Impairment of photosystem II repair and accumulation of reactive oxygen species in
STNS8 kinase knock-out rice mutants

PS 50. Deepak Kumar Yadav and Pavel Pospisil
Hydroxyl radical production in photosystem II under heat stress: electron paramagnetic
resonance spin-trapping study

PS 51. Zarifa Suleymanova, Durna Aliyeva, Ulkar Ibrahimova, Alamdar Mammadov
The influence of salt stress on some physiological parameters and peroxidase isoenzymes in
two wheat (Triticum aestivum L.) cultivars

PS 52. Elimkhan Jafarov, Jamala Orujova, Aycel Jafarli
Influence of ionized radiation to plant photosynthesis, cultivated under the radiation conditions

PS 53. Galina Nazarova, Anatoly Kosobrukhov, Anatoly Ivanov, Vladimir Kreslavski, Valery
Lyubimov, Karl Biel, Irina Fomina
Pigment composition and the photosynthesis in cyanobacteria lacking antioxidant genes

PS 54. Hiroko Tahara, Toshihiro Yoshihara, Kouji Matsumoto, Junji Uchiyama, Hisataka Ohta
Putative ABC transporter permease protein Slr1045 of cyanobacterium Synechocystis sp.
PCC6803 involved in acid stress resistance

PS 55. Hiroshi Katoh
Study of desiccation induced genes from the nitrogen-fixing terrestrial cyanobacterium
Anabanea (Nostoc) sp. PCC7120

PS 56. Sadaqat Asadova, Ibrahim Azizov, Mahira Mamedova, Tofiq Garagezov
Formation peculiarities of photosynthetic apparatus of embryogenic structures and intact
plants affected by sudden and gradual stressor attack

PS 57. Irada M. Huseynova
Photosynthetic characteristics and enzymatic antioxidant capacity of leaves from wheat
cultivars exposed to drought

PS 58. Irina Fomina, Vladimir Kreslavski, Anatoly Ivanov, Galina Nazarova, Anatoly Kosobrukhov,
Karl Biel, Stephen Herbert

Photoinhibition and recovery of photosynthetic activity in Synechocystis sp. PCC 6803: the
role of catalase-peroxidase

PS 59. Jeyhuna Jafarova and Rena Ganiyeva
Possible function of ascorbate in protection of chloroplasts against photooxidative stress
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PS 60. Junji Uchiyama, Ryosuke Asakura, Mayuko Kimura, Atsushi Moriyama, Hiroko Tahara,
Yuta Kobayashi, Yuko Kubo, Toshihiro Yoshihara, Hisataka Ohta

The Sph two component signal transduction pathway of Synechocystis sp. PCC 6803 regulates
transcription of the gene specifying acid stress-inducible protein SIr0967 and S110939

PS 61. S.S. Baroniya, S. Kataria, G.P. Pandey, K.N. Guruprasad
Influence of exclusion on photosynthesis and yield in two Glycine max L. varieties

PS 62. Konul H. Bayramova, Elmira H. Maharramova, Irada M. Huseynova
The study of antocianine, photosynthetic pigments and activities of antioxidant enzymes in
Argusia sibirica (L.) Dandy at different levels of background radiation

PS 63. Lisa Olshansky, Paul M. Berube, Charles F. Yocum, Sallie W. Chisholm, Daniel G. Nocera
Manganese limitation in low-light adapted Prochlorococcus

PS 64. Marek Zivcak, Marian Brestic, Katarina Olsovska, Pavol Hauptvogel
Identification of susceptibility of photosynthetic apparatus to high temperature in wheat genotypes
using chlorophyll fluorescence analyses

PS 65. Nargiz Sultanova and Irada Huseynova
Some photosynthesis parameters and antioxidant defense systems of nanovirus infected faba
bean leaves

PS 66. Radostaw Mazur, f ucja Rudowska, [zabela Rumak, Agnieszka Mostowska, Maciej Garstka
The different effect of dark chilling on LHCII phosphorylation level in pea and bean plants
and its impact on chloroplast structure

PS 67. Saftar Y. Suleymanov
Changes in the activity of antioxidant enzymes and functional state of PS II in maize (Zea
maize L.) exposed to radium (226Ra)

PS 68. Satoshi Tanaka, Hitoshi Miyasaka, Yuzo Shioi, Yoshimi Suzuki, Masahiro Tamoi, Toru
Takeda, Shigeru Shigeoka, Kazumasa Hirata

Comparative studies on three Chlamydomonas strains which show distinctive oxidative stress
tolerance

PS 69. Sonal Mathur and Anjana Jajoo
Alterations in PSII heterogeneity in response to high temperature stress

PS 70. Alexander G. Ivanov, Suleyman I. Allakhverdiev, Norio Murata, Norman P.A. Huner
Differential effects of decreased fatty acid unsaturation of phosphatidylglycerol in thylakoid
membranes on PSII and PSI photochemistry under photoinhibitory conditions in tobacco plants

PS 71. Ulkar Ibrahimova
Nitrogen, potassium and sodium content in wheat cultivars under salinity

PS 72. Vasilij Goltsev, Ivelina Zaharieva, Petko Chernev, Margarita Kouzmanova, Ivan Yordanov,
Vasilena Krasteva, Vladimir Alexandrov, Reto J. Strasser

Drought-induced modifications of the photosynthetic electron transport in intact leaves:
OJIP transients as a tool for rapid non-invasive estimation of water content

PS 73. Vaclav Karlicky, Ondfej Strouhal, Petr Ilik, Michal Stroch, Irena Kurasové, Vladimir Spunda
The acclimation of the photosynthetic apparatus to different intensity of PAR
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PS 74. Ivelina Zaharieva, Petko Chernev, Anna Fischer, Holger Dau
A novel electrodeposited Mn film mimicking the Mn cluster in photosystem II as an efficient
catalyst for water oxidation

PS 75. Khorcheska A. Batyrova, Anatoly A. Tsygankov, Sergey N. Kosourov
Sustained hydrogen photoproduction by phosphorous-deprived Chlamydomonas reinhardtii

PS 76. Zinaida Eltsova and Anatoliy Tsygankov
Purple bacteria mutants with low pigment content: do they have higher potential as hyrogen
producers?

PS 77. Hiroshi Katoh, Yuji Yamaguchi, Hiroyuki Takenaka
Study of effective utilization of the N,-fixing terrestrial cyanobacterium Nostoc commune

PS 78. Marian Brestic, Marek Zivcak, Andrea Valigurova, Pavol Hauptvogel
Comparative study of leaf photosynthetic performance and temperature response in Triticeae:
modern wheat variety vs. landrace and wild relative

PS 79. Olga Avercheva, Elizaveta Bassarskaya, Vasiliy Ptushenko, Svetlana Smolyanina, Yulij
Berkovich, Alexei Erokhin, Tatiana Zhigalova
Narrow-band red-blue light as a modulating factor for photosynthetic and growth processes

PS 80. Samira M. Rustamova, Masma Y. Nasrullayeva, [rada M. Huseynova
Changes in activity of some antioxidant enzymes in barley (Hordeum vulgare L.) cultivars in
response to drought

PS 81. Rika Heshiki and Hideo Yamasaki
Application of Ficus microcarpa cv. golden leaves to photosynthetic education

PS 82. Vagif Amikishiyev, Adil Aliyev, Turgut Mehdiyev, Garib N. Murshudov
A search for a fragment space: organisation and use of prior structural knowledge

PS 83. Victor Solovyev, Igor Seledtsov, Denis Vorobyev, Petr Kosarev
Computational tools for identification of disease specific genes and infections diagnostics
using next generation sequencing data

PS 84. Javanshir Talai
Morphophysiological traits of newly developed high productive wheat varieties

PS 85. Tofig Allahverdiyev, Atif Zamanov, Javanshir Talai
Effect of soil water deficit on gas exchange parameters, relative water content and
assimilating surface area of leaves from bread wheat genotypes

PS 86. Rovshan Khalilov, Aygun Nasibova
The role of photosynthesis processes in the synthesis of plant-based magnetic nanoparticles
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Onnouenouyeunbie JJTHK-Conep:kamue Bupycbl Pacrenuii: MoJsekyasipubie Me-

xaHu3Mbl CHCTEeMHOM Y CTOMYHUBOCTH

H.®. Cyaranosa, .M. I'yceiinoBa
Hucmumym 6omanuxu HAHA

B 00630pe moapoOHO ONMMCBHIBAIOTCS F'EHOMHBIC CTPYKTYPbl, TeHETHYECKHE CTPATETHHM W MeXaHH3MBbI
pemumnkanun JHK-coaepxamux BupycoB pacrenuii. [eTaabHO pacCMOTpPeHbI 3alIUTHbIE MEXaHU3MbI
YCTOHYUBOCTH pacTeHull K ¢puroBupycam. IlpuBenensl JurepaTrypHble JaHHbIE O NPOSIBJICHUN BHPY-
COYCTOHYMBOCTH NMPH NMPOHMKHOBEHUH BHPYCa B pacTeHHe, HAKONJIEHUH U PAcIpOCTPaHeHUM UHpeK-
IMOHHOT0 BMPYCHOr0 MaTepuaja mo pacteHuro. Oco0oe BHUMaHNe Y/AeJIeHO 3aLIUTHBIM pPeaKIusiM,
crnen(pUIHBIM 1JISl CBePXYYBCTBHTEIbHBIX PACTEHMIl: HEKPOTH3anus WHQUIMPOBAHHBIX KJETOK H

YCTOHYHBOCTH K 3apaskeHHI0 BUPYCOM.

Knrwouesvle cnoea: duomuueckuii cmpecc, ceMUuHUsupycol, HAHOBUPYCbL, CEHOMHAA OpcAHU3AYUSL 6UPYCO6

pacmenuil, pumoummyHumem

BonpHOE pacTeHme - 3T0 cBOoeoOpa3Has Omomo-
ruyecKasi CHCTEMa, B paMKaX KOTOPOW MPOUCXOIHUT
pOCT U pa3BUTHE ABYX OPraHU3MOB — PACTEHUS U
naToreHa, 4To MPUBOIUT K OTKIOHEHHIO OT HOP-
MaJIbHOTO (DPU3MOJOTUYECKOTO COCTOSHHUSA U Pa3BH-
TUS, XapaKTEepPU3YIOIIErocsl HapyIEHHEM OCHOB-
HBIX (P)YHKLHUI BCEro pacTeHUs WM OTIENbHBIX €ro
yacTeil. OTU HapylleHus BbIpa)kaloTcs B M3MEHe-
HUM CTPYKTYpbl KJIETOK U TKaHEH pacTeHui -
OMEpPTBJICHUH (HEKpPO3ax) WM B YCHIEHHOM Jejie-
HUM U pa3pacTaHUU KJIETOK, B OOpa3oBaHMU Ha-
IUIBIBOB, M3MEHEHHMHU JbIXaHHSA, (EepMEHTATHUBHOU
JeATENbHOCTH, YTO MOXKET BbI3BAaTh rMOenb pacre-
HUSI WIK €r0 OTHEeNBHBIX 4acTeil (Anderson et al.,
2004). PactutenpHble OpraHu3Mbl 00Ja/alOT IIW-
POKHM CHEKTPOM 3alIMTHO-TIPUCIIOCOOUTEHHBIX
peakuui, CrocoOCTBYIOIMX Pa3BUTUIO HX YCTOM-
YUBOCTH K Pa3sHOOOPAa3HBIM OMOTHYECKHM CTPECCO-
BbIM (hakTopam cpensl. K Omotndyeckum (akropam
OTHOCAT Tapa3sUTU4YeCKUue OpraHu3Mbl: IPHUObI, aK-
TUHOMMUIIETHI, OaKTepHHU, BUPYCHI, HEMATOIbI, Hace-
Komble U ap. IlogaBmsromee GONBIIMHCTBO 0OjIe3-
Helt (oxono 80%) BeI3bIBaeTcs rpubamu. BaxHeii-
e 0COOCHHOCTBIO TPUOOB SIBISIETCS TETEPOTPOd-
HBII cr1oco0 MuTaHus, 00yCIOBIEHHBIH OTCYTCTBH-
eM y rpuboB xyopoduiia U IpyruX MUTMEHTOB, C
MIOMOIIIBI0 KOTOPBIX aBTOTPO(HBIE pacTeHHs CIIO-
COOHBI CO3/1aBaTh OpraHMYECKHE BEIECTBA M3 He-
oprannyeckux. Jlyuuctole rpuObl, I aKTUHOMH-
LETHI, ABJAIOTCA MPOMEXYTOYHOM Ipymnmnoi Mexmay
OaktepussMu U rpubamu. i aKTHHOMHIETOB Xa-
paKkTepHO HaJIM4YMe OJHOKJIETOYHOTO, JYUHUCTO pa3-
pacraromerocsi, O4eHb TOHKOTo (OKojio 1 MKM B
JUaMeTpe) MHULENUs, Ha KOTOPOM pa3BUBAIOTCA Xa-
paKTepHBIE  CIIOPOOOpa3yIOIIHEe  OTBETBIICHHMS,
JAIOIIUe apTPOCIOPBl, WA KOHHIUH. AKTHHOMH-
LIEThl HE UMEIOT UCTUHHOIO A1pa, UX SAECPHbIH Ma-
Tepuaj HaxomWuTcs B MU(Qy3HOM COCTOSHUH, YTO

*E-mail: huseynova-i@botany-az.org

npubmokaer ux K OakrepmsiM. C OakTepusMH ak-
TUHOMHIIETOB CONMKAIOT TaKXKe pa3Mephl KIETOK H
IPUYPOYEHHOCTh, IJIaBHBIM 00pa3oM, K IIEI0YHOH
cpene. BoNBIIMHCTBO aKTHHOMUIIETOB — CanpoQu-
Thl, y4YacTBYIOIME B Pa3pylICHHUH OPraHUYECKUX
BEIIECTB B 1ouBe. HekoTopble akTHHOMHLETHI SIB-
JSIOTCA TATOT€HHBIMM Ul PACTCHUH WM JKUBOT-
HBIX, BBbI3bIBasl aKTMHOMHUKO3BI. M3 Bcero pa3Hoo0-
pa3usi OaKTepuil JUIIbL HEMHOTHUE U3 HUX CIIOCOOHBI
BBI3BIBaTh OOJIE3HH pacTeHUil. BrI3piBaeMble Taku-
MU OakTepusiMU OOJIE3HU Ha3bIBAIOT OAKTEPHO3aMHU.
BupycHble 00e3HH pacTeHUHl MpPEACTaBIAIOT CO-
0ol BakHYIO MpoOIeMy (UTOMATONOTHH, TIOCKOIIb-
Ky HAHOCST OONBLION yIIepO CenbCKOXO3SHCTBEH-
HBIM KyJbTypaM. OTH OOJIe3HH MOPaXKaroT IUIONO-
BbIC, SITOJHBIC KYJIBTYPHl M BHHOTPaJ, Oax4eBblc W
3€pPHOBBIE KYJbTYpPbI, HAHOCAT BpEH TCILTHYHOMY
MIPOU3BOACTBY M IUIaHTanusAM. Bupychl pacTeHmi
10 CTpyKType reHoMa pazfensiores Ha JIHK-
reHomHble 1 PHK-reHomuble Bupychl. 3meHeHus
B JKHU3HEJICATEILHOCTH PACTCHHUS, BO3HUKAIOIIUE B
pe3ynbTate 00JIe3HU M CONPOBOXKIAIOIINECS XapaK-
TEPHBIMU HApYIICHUAMH (PU3HOIIOTHYECKUX (PYHK-
LU ero OpraHoB, MOJYYHWJIM Ha3BaHHE MATOJIOTH-
yeckoro mnporecca (Komymaes u ap., 1991). Bupyco-
YCTOWYHMBOCTh PACTEHUH MOXKET MPOSIBIISATHCS HA pas-
HBIX 3Tanax B3aUMOJIEWUCTBHUS BUpPYCa C paCTEHHEM:
NPU TIPOHUKHOBEHHH BUPYCHBIX YACTHI[ B KIICTKH
pacTeHuii, pa3sMHOXEHMM BHpyCa B 3apaKeHHbIX
KJIeTKaX M paclpoCTPaHEHUH BUPYCHOIO HH(EKIH-
OHHOr'O MaTepuaiia o pacTeHuio. B maHHOM 0030pe
NOAPOOHO OMUCHIBAIOTCS T€HOMHBIE CTPYKTYPBI, I'e-
HETUYECKHE CTPATETHH U MEXaHU3MBI PETUTHKAIIIH
JHK reHOMHBIX BUPYCOB pacTEHUH.

Buast  [IHK-renomoB BupycoB. JIHK-
TEeHOMBI BUPYCOB MOTYT OBITh NPEACTaBICHBI OJI-
HounteBoit (oH/IHK) w nBynureBoit (au/IHK)
(hopmamMu, KOTOpBIE, B CBOIO OYepe/lb, MOTYT OBITh
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JIMHEHHBIMA WM  KOJBLUEBBIMH. (OCOOEHHOCTHIO
JAHK-renomoB sBisieTcst TO, 4TO JUHEHHBIE MOJIE-
KyJIbl HUKOTZIa HE UMEIOT «OeCCMBICIEHHBIX» KOH-
11oB. KoHIIBI MONEKya MOTyT coAepaTh IHpsIMbIE
WIN WHBEPTHUPOBAHHBIE KOHLEBBIE IOBTOPHI, BBI-
CTyTIalONINe KOMIUIEMEHTapHbIe (JIMIKHE) KOHIIBI,
CaMOKOMIUIEMEHTapHble  KOHLIEBBIE  IIOCIIEI0Ba-
TEJIBHOCTH, TEpMHHAIbHbIE T€HOMHBIE OEJKH
(Agrios, 2001). Bupycsl ¢ pa3iHYHBIMH BHIAMH
JHK-renoma peanusyroT opuruHanbHbIEe CTPaTEruu
perukanuy. [Ipu 5TOM riraBHBIE OCOOCHHOCTH Ha-
omonatorcs npu uHunuanuu cunresa (Kang et al.,
2005). Bupycsl, reneTuueckuii MaTepuanl KOTOPBIX
npeacraBisier cobdoir JAHK, pasgenstorcs Ha Tpu
rpynnsl. [lepBas rpynmna — BUPyCHI IBYLETIOYEYHON
JHK, pemiukanust KOTOPBIX OCYLIECTBISETCS IO
cxeme: [IHK— PHK — JIHK. Onun nonmyunnu Ha-
3BaHHE PETPOMAHBIX BHUpPYycoB. IIpeacraBurenem
3TOW TpyHIbl BUPYCOB SIBISIETCS BHPYC MO3aUKH
uBeTHOW Kamyctol. Perumkanms JIHK-renoma stux
BHPYCOB OCYILECTBIISIETCSI IIPU TOCPECTBE MPOMeE-
)kytounbix mosekyn PHK: (x)JHK— (+)PHK —
(-)HK. Monekynst PHK o6pasytotest B pe3ynbTa-
Te TpaHckpunuuu BupycHeIXx JIHK B kierounom
sanpe xo3sickuM  epmentom JIHK-3aBucumoint
PHK-nonumepazoii.  TpaHCkpuOUpyeTcsi TOJBKO
onna u3 Hureir BupycHoir IHK. Cunres JIHK Ha
PHK-marpuiie nporcxoauT B pe3ybTaTe PeakiuH,
KaTaIn3upyeMol OOpaTHOW TPAaHCKPHIITA30H; CHa-
yana cuHresupyercs (—) Huth JHK, a 3arem Ha
BHOBb cuHTe3upoBaHHOU (—) Hutu JIHK ToT e
(depmenT ctpout (+) HUTE. B 11emom obmas cxema
pEIUIMKALMd T€HOMa PEeTPOUIHBIX BHPYCOB IOpa-
3UTEJIBHO TI0X0XKa Ha CXEMY peIUIMKAIllMd IeHOMa
perpoBupycoB. [loBuamMoMy, OaHHOE CXOJICTBO
UMeEeT U DBOJIIOLIMOHHYIO OCHOBY, TaK KaK MEpBUY-
Hasl CTPYKTypa OOpaTHBIX TPAHCKPHIITA3 3THUX BH-
PYCOB BBIABISIET ONPEICIEHHOE CXOACTBO MEXIY
co0oi.

Bropas rpymnma — BHPYCHI C ABYLEIIOYEYHOH
JHK, pemnukanus KOTOPBIX OCYIIECTBISAETCA IO
cxeme IHK— JIHK. B 3apaxennoit knerke JHK-
3aBucumas PHK-nonmumepasa TpaHckpuOupyer c
reHomMa J3THX BHUpycoB Mosekynsl MPHK (T.e.
(+)PHK), koTOpble NpUHUMAIOT y4acTHE B CUHTE3€
BUPYCHBIX O€JIKOB, 8 Pa3MHOXEHHWE BUPYCHOTO Te-
HoMa ocymectBiser ¢epment JIHK-3aBucumas
JHK-nommepaza: (x)/JHK < (+)PHK. B omgnux
ciydasix npomsBozacTBoM, kak MPHK, tak n JIHK 3a-
HHUMAIOTCSI KIIETOYHBIE ()ePMEHTHI, a B PYTHX CIydasx
BUPYChI UCIOJIB3YIOT COOCTBEHHBbIE (hepMeHTHI. bbiBa-
€T, 9TO TE U JPyTHE (PepMEHTHI 00CITY KHBAIOT IIPOLECC
PEIUIMKALMK U TPAHCKPHUIILIMH.

Tperbst Tpymma, 3T0 BUPYCHI C OAHOIETIOYEU-
woit JIHK, mmbo ¢ HeraTuBHOM, 1HOO C IO3UTHB-
HOH MoJISIpHOCTHIO. [IonaB B KIETKYy, BUPYCHBIM re-
HOM CHauJaja IMpeBpamlaeTcsi B JABYLENOYECUHYIO
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¢dopMy, 3TO mpeBpamieHHe obecreunBaeT KIICTOU-
Has JIHK-zaBucumas [AHK-mommmepasa: (+)AHK
nm (-)JJHK < (£)IHK — (+)PHK. Tpanckpur-
Ul M PerIMKanus Ha MOCIeIyIONX dTanax Mmpo-
UCXOAMT TaK ke, Kak M Uil BUpYycoB, ¢ (£) JHK
TE€HOMOM.

OcHoOBHbIE NPUHUUNBI U MEeXaHU3MBI pel-
gukanuu JJHK-renomoB BupycoB. B xone mpo-
OYKTUBHOW BuUpycHOM wuH(pexuun mHorue JHK-
BUPYCHl U3 €JUHCTBEHHOW MOJIEKYJbl I€éHOMa MO-
ryT noyuuts 100000 nnm Gonplie Konuii reHoMa B
Te4YeHHe HECKOJbKHX AHel. [nsg storo Tpedyercs
pabora MHOXxecTBa OenkoB, Brmodas JIHK-
CBSI3BIBAIOIIME OCNIKM M MOJUMEpas3bl, a TaKxke
oOnIIbHAS MTOCTaBKa HYyKJICOTHIOB. Perunkanus He-
koTopblx JIHK-BHpYyCOB HpPOMCXOIUT TOJIBKO B
KJIETKaX, KOTOpbl€ €CTECTBEHHO pPEeIUIULHUPYIOT
cBoto cobcrtBennyro JIHK, oGecneumBas tem ca-
MBIM HEOOXOAUMYIO KJIETOYHYIO Cpely IJIsi peruIu-
karuu Bupycnoit IHK. Ipyrue JJTHK-Bupycs! Tax-
)K€ B 3HAYHMTENLHOW CTENEHHU MOJararoTcs Ha Kile-
TouHble cucteMsl perukanuu JIHK, HO 3TH BUpy-
CBI KOJUPYIOT OCNKH, CTUMYJIHPYIOIINE KICTOYHBIN
UK jAeieHus. HakoHer, HEKOTOpbIE M3 CaMbIX
oonpmmx JIHK-conepxammx BHPYCOB OTpaHUYECHO
UCIIOJIB3YIOT KJIETOYHBIN PeryIMKaTUBHBIN ammapar,
T.K. caMi KOJUPYIOT BUPYCHBbIE BEPCUM MHOTHX M3
HeoOxoauMbIx OenkoB (He et al., 2009). BupycHsie
0enKu, KOTOpblE CTUMYJIMPYIOT PEIUTMKaTUBHOE CO-
CTOSIHHE KIICTKH, OOBIYHO WHAKTHBUPYIOT WICHOB Ce-
MeiicTBa peruHoOiactombl — Rb pl105, Rb pl107, u
p130. MuaktuBamus Rb mpemoTBpamaeT pernpeccuro
KJIETOYHOro  JieneHuss W paszpemaer  E2F-
OIOCPEIOBAHHYI0 TPAHCKPUIILUIO, YTO CTUMYJIUPYET
BBIPOKCHHE MHOTOUYHNCIICHHBIX KJIETOYHBIX OEJIKOB,
TpeOyembrx st S-pazer, Bkmowas  JJHK-
MoJIMMepasy 0, TUMHIWHKAHA3Y, PUOOHYKICOTHI-
pelnyKTasy W TUMHIAWIATCHHTa3y. Hekoropwle Bu-
pycHble O€NKM HENOCPEACTBEHHO CBS3BbIBAIOT Rb
0elKHM M MHTHOMPYIOT MX (yHKIHMIO, M, TAaKUM 00-
pazom, aktuBupyiot E2F. JIpyrue BupycHble Oenku
PETyNHPYIOT aKTUBHOCTh NWKINH-3aBUCHUMBIX KH-
Ha3 (Cdks), koropeie karamusupyroTr (ocdopuim-
poBanme Rb, nmpuBons k akruBanuu E2F u Tpanc-
kpunuuu E2F-perynupyemsix reHoB. Psn Bupyc-
HBIX OEJNKOB MOTYT KOCBEHHO BIUSTH Ha PETyJs-
IIMIO KJICTOYHOTO IMKJIA fAeneHus. Hekoropsie Oen-
KU BUPYCOB PAacCTE€HHUH IO BCell BEPOSTHOCTH TaKxke
CTUMYJIMPYIOT KacKaJabl CUTHAIBHBIX IyTEH, aKTH-
BU3UPYS BHYTPUKIETOYHBIE OENKH Mepeaydl CHT-
Hama NFKB, P21ras u pp60c-src. MHaykimst Habo-
pa KJIETOYHBIX PEIUIMKATHBHBIX OCIIKOB UMEET TIIy-
OoKue MOCIENCTBHA Ha KIIETKY-XO35iMHA, KOTOpas
HacWiIbHO noOyxnaercs k pemnukanun JHK
(Mansoor et al., 2003). Korga nponudepaTHBHbIH
CUTHaJl YCTOWYMBO IMOJJEP)KUBACTCS, HAIIPUMED B
HETIEPMUCCUBHBIX KJIETKaX, KOTOphIe HE CIIOCOOHBI
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nojjepxkuBath perukanuio BupycHoil  JIHK,
KJIETKH MOTYT IOJBEPTHYThCA YCTOMUMBOM TpaHc-
¢opmanuu. PaccMoTpeHHas CIOCOOHOCTb MHOTHX
omyxonepoausix JIHK - BupycoB cTumynupoBaTh
HEOIPaHUYEHHBI POCT KIETOK HE SBIIETCS OCO-
OCHHOCTBIO HOPMAJBHOM pEIUIMKAIIMH BHPYCOB, a
cKopee MpeiacTaBiseT co0oil abeppaHTHBIA OTBET
KJIETOK Ha BUPYCHYI0 MH(eKIuo. B coorBercTBUM
C 3TUM, MapBOBUPYCHI, HECIIOCOOHBIE CTHMYIUPO-
BaTh perumkanuo kierounord JHK, sBrnsgrorcs on-
numu u3 HemHorux JIHK-comepxammx Bupycos,
KOTOpBIE HE TPAaHC(POPMUPYIOT KIETKH.

Permkanust KOJBIEBBIX TEHOMOB TE€MHHU-
BHUPYCOB HJET MO0 MEXAaHMU3MY KaTSIIErocs KOJbIa
(Huang et al., 2006). Karsmeecst K0mibI0 — crroco0
pETUINKALMK, IPU KOTOPOM peIUIMKallMOHHAas BUJIKA
COBEpILIAET MHOXKECTBO OOOpPOTOB Ha KOJBLIEBOH
matpunie (Puc. 1). CunTesupyromasicss B KaxaoM
[UKJIE HUTHh BBITECHSAET NPEXKHIOW (TOMOJIOTHY-
HYIO) LENb JABYLENOYEYHOW MOJIEKYJbI, CHHTE3H-
POBaHHYIO B NpeNbIAyLIeM LUKJIe, o0pa3ys XBOCT,
cocToAmMi U3 Habopa IOCIEeI0BAaTEIbHOCTEMH,
KOMIUIEMEHTApHBIX OJHOIIETIOYEYHOMY MaTpHYHO-
My KOJblly. B o0mux ueprax permiukanus 1mno me-
XaHU3MY KaTdIlerocss Kojblla UMEET CIeNyIoIue
craauu (Gutierrez, 2000):

1) Bupycocnenmududeckuii ¢(epMEeHT BHOCUT
OJIHOHMTEBOM pa3pblB B YHUKAJIbHOM CaWTe pOAHU-
TEJIbCKOM LIeTH PeIUINKaTUBHOU (hOPMBI.

2) ®epMmeHT ocTaeTcsi CBA3aHHBIM C  5’-
KOHIIOM, OCBOOOAMBIIMICS 3’-KOHIIEBOW HYKJIEO-
TUJA CITy>kuT 3arpaBkoil i JJHK-nonumepassl.

3) JHK-mommmepasza mpucoennHSET HYKJIEO-
TU/IBI KOMIIEMEHTAPHO 3aMKHYTOH enH, T.€. CHH-
TE3UpPyeTcs TOJBbKO JIMAUpPYIOIIas Lemlb. 5’-KOHell
pPOJUTENILCKON 1ienu BhITecHseTcs. HaOmomaercs
00pazoBaHKEe CUI'Ma-MOJIEKYJL.

4) Tlocne TOrO, Kak pEIUIMKAMOHHAS BHJIKA
3aBEPIUUT YyTh OOJNBLIE MMOJHOTO 000POTa, BHITEC-
HEHHAas LeNb 3aMbIKaeTCs B KOJIbIIO, a (PepMEHT Iie-
peMeniaeTcs Ha BHOBb CHHTE3MPOBAaHHYIO HUTHh H
LUK noBTOpsieTcss. TakuMm oOpa3oM, BHOBb CHHTE-
3MpOBaHHAs HUTh, UMEKOIIAs MOCIEI0BATEILHOCTD
TEHOMHOM, CTAaHOBUTCA KOMIIOHEHTOM peIUIMKa-
THUBHOW (OPMBI, a TpENIIeCTBYIomas (PoAUTEIb-
CKas) OKa3bIBaeTCA B CBOOOHOM BUJIE.

Onnouenoyeuynsie IHK-renoMHble BUPYCHI
pactenmii. K HacrosiieMy MOMEHTY BBISIBJICHBI
Tpu tuna JJHK- coxpepxamux BUpPYyCOB pacTeHMi, K
KOTOPBIM OTHOCSITCSI KAIIMOBHPYCHI - Caulimoviridae
(dsDNA), nanoBupycwel — Nanoviridae (sSDNA) u
reMuHUBHpPYChl — Geminiviridae (ssDNA). ['emuHu-
BUPYCHI M1 HAHOBHPYCHI - BUPYCHI PACTEHUH, comep-
)ane onHonenouyeynsle JJHK reHomsel, kotopsle
MO CTPYKTYpPE M CIOCOOY PeIUIMKallii BO MHOTOM
CXOIHBI C MENKUMHU OakTepuodaramu Tuma M13
(Briddon et al., 2008). I'eMuHUBUpPYCBHI pacIpo-
cTpaHsitorcst 6enbiMu Mymikamu (whiteflies) u -
kagamu (leafthoppers). CemeiicTBO TeMHHUBHUPYCOB
(Geminiviridae) paznensiercs Ha 4 TPYIIbI, KOTO-
pBIe OTIMYAIOTCS MO CTPYKType I'€HOMa, BEKTOp-
HACEeKOMOMY M pacTeHmio-xo3suHy (Fauquet et al.,
2008) (Puc. 2).
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( \ / .\ [« § Tran mRNA Replication-associated protein (Rep)
N / ‘\ '.l' CFIDH@”; Transcription transactivator protein (TrAP)
Assembly (cP) .-/ \u'\ >Q}/ - \ ) ‘// '-Ju'u)n\\ bj Replication enhancgr(REn)
) e Ay complementary Nuclear shuttle protein (NSP)
\f_.// — || )| Strand sense MRNA \ Movement protein (MP)
displacement ~ -
{Rep REn)

\ Translation /
S -
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OO0HOKOMNOHEHMHbIE 2EHOMbL
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V1 (MP) (MP) ’N
S o [ A\ 2
(Rep) (Rep)
Gz V2(CP) { Vi(cP) K vi(cP)
c2 — \\——‘ \“
SIR C3 (REn) c3
Masterovirus Curtovirus Topocovirus
ﬂ 6YXKOMRNOHEHNMHbBLIE CEHOMDbl
CRA CRB
AV2 (MP)
AC1 DNA - A AV1 BC1 DNA - B BV1
(Rep) (CP) (MP) (NSP)
AC3 (REn)
Begamovirus

Puc. 2. ['enomHast opranu3anys reMUHUBUPYCOB.
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Puc. 3. Mxocasprdeckoe CTpOeHHE TeHOMa OeraMOBHPYCOB. JInaMeTp KaxIoro HKOCadpa COCTABIIET 22 HM.

IlepBast rpymma, 3TO MacTepoOBHPYCH (genus
Masterovirus), BUPYCBI, COAEPKAIIUEC OJHOKOMIIO-
HEHTHBIH TEHOM pa3MepoM 2,6-2,8 T.IL.H., KOTOPBIH,
koaupyeT 4 Oenka. ['€HOM 3THX BHPYCOB COCTOHT
u3 5 OPC - V1, V2, Cl1, C2, C1/C2. IIpencraBute-
JM MaCTEPOBHPYCOB OOBIYHO 3apakaloT OHOIOIb-
HbIE€ pacTeHHs, T[EPEHOCATCS  LUKaJaMH  —
leafthoppers. Cample pacnpocTpaHEHHBIE BHPYCHI
9TOM Tpynmsl - Maize Streak Virus (MSV) u Wheat
Dwarf Virus (WDV). IlpeacraButenn BTOpOW
rpynnsl - Kyprosupycsl (genus Curtovirus). Otu
BUPYCBl pacTeHHH cojaep>kaT OJHOKOMIIOHEHTHBIH
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TE€HOM pa3MepoM 2,8 T.I.H., KOTOPBIA Kogupyet 6-7
6enkoB. ['enom kyptoBupycos cocrout u3 6 OPC -
V1,vV2, Cl1, C2, C3, C4. IlpencraBurenu STOU
TPYIIIBL 3aPaXKAr0T TOJBKO ABYAOJIBHBIE PACTEHUS U
MepeHocATCs TpUIcamu — treehoppers.

CaMmple paclpoCTpaHEHHbIE MPEACTABUTEIH
KkyprosupycoB - Beat Curly Top Virus (BCTV) u
Beat Mild Curly Top Virus (BMCTV). Cnenyto-
mas rpynmna reMUdHUBHPYCOB, 9TO TOMOKO-BHPYCHI
(genus Topocovirus), coaepx aimne OIHOKOMIIO-
HEHTHBbIE T'€HOMBI pa3MepoM 2,8 T.ILH., KOTOpbIE
KOAUPYIOT 6 OesikoB. ['€HOM ATHX BUPYCOB COCTOHUT



Cyamanosa u [ycetinosa

u3 6 OPC: V1, V2, Cl1, C2, C3, C4. TlpencraBure-
JM TOIOKOBHPYCOB HYacTO 3apa)katoT JIBYJOJIbHbIE
pactenus, 1 epeHocaTca nukanamu — leathoppers.
Camblif pacnpoCTpaHEHHbIM MPeNCTaBUTENb TOIO-
koBupycoB - Tomato Pseudo-Curly Top Virus
(TPCTV). K mnocnenneil Tpyrmnie reMHHUBHUPYCOB
oTHocATcsT beramoBupycsl (genus Begamovirus),
cojepxaiue IByxXxkKommnoHeHTHelie TeHoMbl JJTHK A
n JIHK B (Puc. 2). IHK A renom 6eramoBHupycoB
BeramoBupycsl. Kak yxe Obl10 0OTMEY€EHO, Te-
HOMBI MHOTHX OEraMOBHPYCOB HMEIOT JIBa KOMIIO-
HeHTa, KoTopblt oba3navatoT kak JJHK A u IHK B
(Puc. 3). Kaxnplii U3 3THX KOMIIOHEHTOB HMeEET
pasmep, paBHbIN 2,5-2,8 T.1.H. [lepBbIii KOMIOHEHT
ounapruiinoro renoma OeramoBupycos JJHK A pe-
IUIMKaTUPYETCs aBTOHOMHO KOIMPYS BUPHOHBI, HO
JUIL CHCTEMHOTO 3apaKeHUS PACTCHUH HYXIAeTcs
BO BTopoM KommoHeHTe - JIHK B. Ot nBa xommo-
HEHTAa UMEFOT MOX0XKUI Y4acTOK pa3MepoM MPHOITHU-
sutenpHO B 200 m.H. B uHTepreHHoM peruone (IR),
KOTODPBI OKpYyXaeT HadainbHyr nermo U TAA-
TATTAC mnocienoBaTellbHOCTh B OOIIEM pETHOHE
(CR). Hexkoropsie npeBuHue OeramoBupycsl (Old
World) uMeroT oguH TeHOMHBIA KOMIIOHEHT, CXOJ-
weiii ¢ IHK A, nanpumep Ageratum Yellow Vein
Virus (AYVV), Tomato Yellow Leaf Curl Virus
(TYLCYV), Tomato Leaf Curl Virus (ToLCV).
Hyxneotunnass nocnenoBaTelbHOCTh  Oolee
CTa BHJIOB OEraMOBHPYCOB yXK€ IOJHOCTBIO OBLIa
CEeKBEHMPOBaHA, a TaKXKe H3y4YeHa pPeKoMOMHalus
MEXy pa3HBIMH I'€eHOMaMHt dTHX BUpYcoB. Komrio-
HeHT JIHK A reHoma OeraMOBHPYCOB COIEPIKHT
JiBa I€Ha Ha LIeNM BUPHOHA, [10CJIEN0BAaTENbHOCTD
koTopsix untaerca aBymst OPC (Puc. 2.). Oun ko-
JUPYIOT JBa OCHOBHBIX Oeflka BUpMOHA: OeIOoK Karl-
cuna (CP, ORF AV1/V1) u TpaHcopTHBII 0eoK
(MP, ORF AV2/V2). B reHoMe BUPYCOB pacTEHHIA
3aKOAMPOBAHbI CIELUAIbHBIE TPAHCIIOPTHBIE OEIKH
(TB), urpatonie aKTUBHYIO pOJIb B TPOIIECCE pac-
npocTtpaHeHus BupycHoro renoma (Robaglia et al.,
2006). Hcnomp3yss cUCTEMY  MOJEKYJSIPHOIO
TpaHCIOpTa pacTeHus-xo3suHa, Th obecneunBaror
TPAHCIIOPT BUPYCHOI'O I'€HOMA OT MECTa perlIuKa-
UM K TIa3MOJecMaM, MEXKIIETOUHBIA TPaHCHIOPT
U JAIBHUHA TPaHCIOPT MO HPOBOASLICH CHCTEME.
VYyactiue MHKpPOTPYOOUCK M aKTHHOBBIX (HIAMEH-
TOB BO BHYTPUKJIETOYHOM TPAHCIOPTE BUPYCHOTO
TeHOMa aKTUBHO M3y4YaeTcs Ha MOJEIH TOOaMOBU-
pyca BTM. Iloka3aHo, 4yTO KJIIOUEBYIO POJIb B 3TOM
nporecce urpaet enuHcTBeHHbIH Th BTM — 30 Jla
0eToK, KOTOPHIA C OJHOW CTOPOHBI B3aUMOJEHCT-
ByeT ¢ BupycHoi PHK, a ¢ apyroii ctopoHsl - ¢
KOMITOHEHTaMH IIMTOCKesieTa. JlaHHbIe O B3aMMO-
JEHCTBUM BUPYCHBIX OENKOB WM BUPHOHOB BUPY-
COB pacTeHUH [Ipyrux TpyHl C LUTOCKEIETOM
KJICTKH MAJIOYMCIICHHBI, XOTS MPEIIOJIOKEHHE 00

cocrout n3 6 OPC: V1, V2, Cl1, C2, C3, C4, korga
kak, JIHK B rerom coctout u3 2 OPC: V1, Cl. be-
raMOBHUPYCHI 3apakKaloT JIBYJOJIbHBIC PACTEHUS, H
TIEPEHOCSITCS HACEKOMBIMU Bemisia tabaci, koTO-
pele OTHOcATCS K OenokpeuikamM — whiteflies
(Hernandez-Zepeda et al., 2007). Camble pacrpo-
CTpaHeHHBIE BHPYCHI 3TOW rpynmsl - Bean Golden
Mosaic Virus (BGMV) u Tomato Yellow Leaf Curl
Virus (TYLCV).

Y4acCTHH IIMTOCKEJeTa B TPAHCIIOPTE BHPYCHBIX
PHIT (BupycCHBIX 4YacTHI[) B PAaCTCHUSAX MPEICTaB-
JS€TCSl BECbMA BEPOSATHBIM. ['€H, KOOUPYIOIIHN
TpaHcnoptHbIi 6enok (MP, ORF AV2/V2) y HoBO-
ro mokosieHust OeramoBupycoB (New World) or-
cyTcTBYyeT. HyKJIeoTHIHBIE MOCIeN0BaTEIbHOCTH
IeHOB, KOTOPbIE HaXOIATCS Ha KOMIUIEMEHTapHOM
nermn kommnoHeHta JIHK A gwurarorcs 4-ms OPC:
OPC ACI1/C1, OPC AC2/C2, OPC AC3/C3, OPC
AC4/CA4.

OPC AC1/C1 Ha KOMIUIEMEHTApHOW e KO-
Jupyer OelKH acCOUMHMPOBAaHHBIE C PEIIMKaLUei
(Rep, ORF AC1/C1). OPC AC2/C2 komupyeT 6e-
ku aktuBatopbl TpaHckpuruu (TrAP), OPC
AC3/C3 xomupyeT Oelku dHXaHCEpHl PeIUIMKAINN
(REn) u, coorBerctBenHo, OPC AC4/C4 xonupyer
C4 Genku OTBETCTBEHHBIE 3a naroreHes. Muuiua-
nust permukanuu BupycHoit JIHK cBszana ¢ mo-
CJIEZIOBATEIbHOCTBIO  MOBTOPSIOIINXCA MOTHBOB
TAATATT/AC B unreprennoii 3oue IR (Rojas et
al., 2005). Rep-0enku cBs3bIBalOTCS C OENKaMu pe-
tuHOONMactoMbl  (Rb), KOTOphie KOHTPOIUPYIOT
MPOTPECCHI0 KJIETOYHOTO HukiIa. DaKkTophl akTHBA-
TOpBl TPAHCKPUIILIMU TPAHC-aKTUBUPYIOT SKCIpec-
cuto Ha kaxapix JJHK A u JIHK B xomnoneHnTax B
LeNKY BUPHOHA, a TakKe (QYHKUHOHUPYIOT Kak Cy-
MIPECCOPBI NOCTPAHCKPUIIINOHAIBHON T€HHON MO-
JUpUKaIuU. ODHXaHCephl PEIUIMKAUH HWTPAroT
BOXHYIO0 POJb KaK YCHWJINTEIH PEIIMKAlMOHHOTO
npouecca supycHoro JJHK. AC4 Genok yuactByer
B IPOSBICHUH OCHOBHBIX IOTEHIHAJIBHBIX CHUM-
NTOMOB BHPYCHOH HHQEKIHH. JTOT OENIOK TaKkKe
MOXET KOHTPOJIHMPOBATh OTBET KJIETKU XO3iMHA Ha
OKCIPECCUIO PEIIMKALlMOHHBIX OeikoB. Bropoi
KOMIOHEHT reHoma OeramoBupycoB JIHK B co-
nepxkut 2 reda (Puc. 2.), oquH Ha Ueny BUPHOHA
(OPC BV1), a mpyroi#i Ha KOMIUIEMEHTapHOH LENH
(OPC BCl). I'en B V1 komupyer sinepHbie MATTI
Oenku (nuclear shuttle protein), a ren BC1 TpaHc-
MIOPTHBIE OEJIKH, KOTOPBIE YYaCTBYIOT B TPAHCIIOPTE
BUPYCHBIX 4YacTull. MI3BECTHO YTO, MaJIeHbKHE IIUK-
mueckue JJHK catemutst (ssSDNA) pazmepom 1,3
T.II.LH. MOTYT COEAMHATHCA C T€HOMaMH HEKOTOPBIX
Old World 6eramoBupycamu (Chellappan et al.,
2004). Koagupyromumii peruoH B-careiinra hMeeT
OPC B V1, koTopslii KOOUpYEeT OEIKH y4acTBYIO
e B HHAYKIUA CUMIITOMOB BHPYCHOH HH(EKINH
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Puc. 5. 'enomHas opranusanysi HHHOBUPYCOB.

(Briddon et al., 2008). 'enom GeramoBUpycoB u 3
caresuut obpasyror JJHK 1. Cumraercst uro, JHK
1 B mpotecce 3BOIOLMK MPOU3OLIET OT TeHOMHOTO
KOMIIOHEHTa HaHOBUPYCOB M BIIOCJIEICTBHU ITOTO,
AIalITHPOBAIICS K TIEPEHOCY OCIIOKPHLUTKAMH.

HanoBupycbl.  CemeiictBo  HanoBupychl
(Nanoviridae) pa3aensiercss Ha 2 TPYIIIbI, KOTOPBIE
OTJIMYAIOTCSA MO CTPYKType reHoMa (Grigoras et al.,
2010). Ilepmas rpymnma - 3TO IPEJACTaBUTEIN POJa
HanoBupyc (Nanovirus), KOTopbie copepkaT MHO-
TOKOMITIOHEHTHBIII T€HOM, KOTOPBI COCTOMT W3
BOCBMH MaJbIX HUPKyIspHbIX JIHK kommoHeHTOB
(DNA-R, -S, -M, -C, -N, -Ul, -U2, -U4) (Puc. 4).
Kaxnasre ITHK KOMITOHEHTHI HMEIOT TTOXOKHUH yda-
CTOK pa3mepoM npudau3utesbHo B 230 Mm.H. B UH-
teprenHoM peruone (IR), koTopslii okpykaer Ha-
yanpHyto netimio 1 TAATATTAC nocnenosarens-
HocTh B obmem peruoHe (CR) (Abraham et al.,
2010). Bce KOMIOHEHTHI TIeHOMa HAHOBHUPYCOB
HMEIOT OJMHAKOBOW pa3Mep, KOTOPOH COCTOBISET
1000 m.H. ¥ KOTUPYIOT BOCEMb OEIIKOB C Pa3sHBIMHU
¢ysakuusamu (Puc. 5).

Kaxngpiiit IHK kOMIOHEHT reHoMa HaHOBUPY-
COB XapaKTepU3UPYETCs KOTUPYIOLMM UM OeIKoM
(Grigoras et al., 2009; Gronenborn, 2004). JTHK-R
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KOMIIOHEHT koxupyeT M-Rep (master replication
initiator protein) TJaBHBIA OENOK WHHUIIMAIMH peErl-
nmukauuu; JHK-S xommonent xogupyer CP (capsid
protein) kamcuanbid Oenok; JJHK- C xommoHeHT
komupyer C link (cell cycle link protein) 6emox
CBsI3aHHOM ¢ KjeTo4yHbIM mukioMm; JJHK-M kommo-
HeHT KoaupyeT MP (movement protein) TpaHc-
noptueie Oenku; JIHK-N KOMIOHEHT Koaupyer
NSP (nuclear shuttle protein) TpaHcmopTHO# Yen-
Hounoit 6enok; JJHK-U1, JJHK-U2, THK-U4 xom-
MIOHEHTHl T€éHOMa HaHOBHUPYCOB KOAUPYIOT COOCBe-
creeHHo Ul, U2 u U4 Genxu, QyHKIIMH KOTOPBIX
elle He M3BEeCTHBI. V3BeCTHO, YTO T€HOM HAHOBH-
PYCOB MOXKeT conepxathb anbdacarerumtHbiil JJHK
KOMIIOHEHT, KOTOpBId KoAupyeT para-Rep Oerok
(Aronson et al., 2000). 3ToT 6eJIOK UTPAET BaXKHYIO
pOJIb B PEIUIMKAIIMHA BHPYCHBIX YacTHIl, a TAKXKE B
MIPOSIBIIGHUH CHUMITOMOB Oone3Hu (Aronson et al.,
2000). Bropas rpynna — 3T0 NpeaCTaBUTENN PoAa
BabyBupyc (genus Babuvirus), MHOTOKOMIIOHEHT-
HBIH T€HOM 3TUX BHUPYCOB KoaupyeTr 6 OeikoB. B
MocJeIHHE TOAbl ObLUTH CEKBEHHPOBAaHBI CIIEAYIO-
1Me reHoMbl BUpYycoB - Banana Bunchy Top Virus
(BBTV) u Abaca Bunchy Top Virus (ABTV), ko-
TOpBIE OTHOCATCA K poxy babyBupyc, a
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TaK)Ke BUPYCHbIE T€HOMBI H3 poJa HaHOBHUPYC:
Faba Bean Necrotic Yellows Virus (FBNYV), Faba
Bean Necrotic Stunt Virus (FBNSV), Milk Vetch
Dwarf Virus (MDV), and Subterranean Clover
Stunt Virus (SCSV).

MexaHu3MBbl pacnpoCTPaHEHHUs] BUPYCOB MO
pacrenuio. Penponykiuus BHPYCOB COCTOMT H3
NPOLIECCOB  JACTIPOTEHHHU3ALNH, PEIUTUKALUU |
tpancisuu BupycHoit PHK, u cOopku BUpHOHOB.
Henporennusanus BupycHoit PHK (mucconmarms
BupycHoit yactuisl Ha PHK u 6enok) nHeooxonnma
JUISI CMHTE3a KOMIIOHEHTOB BHpyca. JlempoTenHu-
3alisl MPOMCXOAUT B MH(MUIIMPOBAHHBIX JINCTHAX U
M30JIMPOBAaHHBIX MPOTOIIACTax B TedeHHe 4-6 9
MocyIe TIOTJIOIIEHUs! BUPHOHOB. [lo3xke B ombITax ¢
M30JIMPOBAHHBIMY IPOTOIIACTAMU OBLIO IIOKA3aHO,
YTO NEMPOTEeHHHU3ANNS HAUYWHACTCS yKe uepe3 2-3
MHUH TIOCJIe BHEAPEHHs] BUPYCHBIX 4YacTull. TpaHc-
noptHelid Oenok 30 x/la m Gemok oGomoukm 17,5
k/la TpaHCIMPYIOTCA C TMOMOIIBIO CYOreHOMHBIX
PHK (Camnouxwuii u ap., 2002).

Tpancmsiuust knerounsix ”PHK Haumnaercs c
(hopMHpOBaHUS MUMHU KOJBLEBOH CTPYKTYpbI B pe-
3yibTaTe 00pa3oBaHUS KOMIUIEKCa MEXAy cKad-
tdhonn-6enkom elF4G (dakrop MHUIIMAIUM TpPaHC-
ISUUH Y dykapuoTto), 0enkom elF4E, cBssbiBato-
UM 5°-K31 CTPYKTYpYy, u Oenxom PABP, cBs3bI-
BaromuM 3’-monu(A) rpynnupoBky. Cumraercs,
YTO HECMOTPSl Ha HEKOTOpBIE Pa3IUuUsi MEXKIY
kierounbiMu U BUpycHbiMH UPHK B ctpoenun 5°-
u 3’-xoH10B, BupycHele PHK Taxxe Tpanciupyror-
cs B (hopme KoibLia, XOTS HEKOTOpPhIE M3 HUX UMe-
10T BHYTPEHHIOIO TTOCJIEIOBATEIBHOCTH (an internal
ribosome entry sequence), CriocOOCTBYIOIIYIO TIpsi-
MoMy KoHTakTy pubocom ¢ PHK 6e3 y4actust uau-
uupymoomero TpaHcisinuio kommiekca  elF4F.
COopka BHPYCHBIX YaCTHI[ HAYMHAETCS C B3aHMO-
nerictBusa yyactka PHK BTM Ha paccrosiHuu npu-
MepHO 900 HYKJICOTHIAHBIX OCTATKOB OT 3’-KOHIA U
nBoitHOTO nmcka Oenka (CuerupeBa u ap., 2000).
VYuacrok PHK uMeeT Bu IINUIBKH C IETJIEH Ha
KOHILIE, KOTOpasi BXOAUT B LEHTPAIbHYIO MOJIOCTb
Jucka Oenxa oOosouku. Ilpy 3TOM HpoMCXOOUT
IIpeBpallleHNe JUCKa B CIHpaIbHBIA 3aBUTOK. 3a-
TEM NIPHUKPEIUIAeTCS BTOPOH JUCK U Tak fanee. O6a
konna PHK opeBarotcs ogHOBpeMEHHO, HO CKO-
POCTh OJIeBaHMS B HANpPaBIECHUU K 5’-KOHILY BBILLIE.
IlepBeie 3penble, T.€. HOIHOCTBIO “OfeThie” BUPHO-
HBl OOHApYXKHMBAIOTCS Yepe3 6 MUH IOCJe Hadaia
coopku (Alzhanova et al., 2001).

IIpy w3ydeHWW B3aMMOACWUCTBHSA BHpyCa C
pacTeHHeM BaXKHas POJIb NPUHAAJIEKUT ITOHUMA-
HUIO ()CHOMEHA PaCIPOCTPAHCHHUSI BUPYCa B TKaHIX
pacTeHHs, Tak KaKk OTPaHWYeHUE TPaHCIOpTa BH-
pycHOro MHGEKIMOHHOTO Hayajla MOXKET B 3HAYH-
TENBHON Mepe ONPENENATh yCTONYNBOCTh PACTCHUN

K BUpycaMm. Paznuyaror Tpu BUAa TpaHCIOPTa BH-
PYCOB B DACTEHUSAX: BHYTPUKIETOUHBIH, «OIIMXK-
HUIT» — MemJIeHHOe (MKM/4) pachpocTpaHEHHE OT
KJIETKH K KIETKE U «JallbHUi» — Oojiee ObICTpoe
(cM/4) IepennBMKEHUE TI0 TIPOBOANICH CHCTEME Ha
Oonpue paccrosiHuA. CunuTaercs, YTo TPAHCHOPT
BUPYCOB, B OOIIMX YepTax, COXpaHsAET MOCIeI0Ba-
TEJILHOCTh JTAalOB, XapaKTEPHBIX AJS TPaHCIOPTa
ACCUMMWJIATOB: NIEpeABUKEHNUE T10 IJIa3MOAECMaM OT
KJIETKH K KIJIETKE, 3arpy3Ka ()IOOMHBIX OKOHYaHUIH,
TPaHCHIOPT BO (yI0dME U BBIXOX U3 (pi103MbI B opra-
Hax-peuenTopax. PacmpocTpaHeHne BHUpPYCOB IO
pacTEeHHIO 3aBHCHT OT WX B3aUMOACUCTBHS C
TPAHCTIOPTHBIMH CHCTEMaMHU PACTCHUS M pacTH-
TEJIbHBIX 3aIUTHBIX MexaHu3MoB (CHermpeBa H
Ip., 2000).

TpaHcnopTHble O€JIKM BUPYCOB TaKuX IpyIIl
KaK MOTeKC-, Kapia-, TOpAer- U HEKOTOPBIX APYTHUX
TPAHCIUPYIOTCS TPEMsI OTKPHITHIMH PaMKaMH CUH-
THIBaHUS, HAa3BaHHBIMH TPOWHBIM OJIOKOM T€HOB.
JBa Huskomonekyisipueix Oenka (TGBp2 wu
TGBp3) umeror runpodoOHBIE YyIaCTKH U CBSI3BI-
BAIOTCSI C BHYTPUKJICTOYHBIMH MEMOpaHHBIMU
komnaptMeHTamu. [lokazano, yro Oenoxk TGBp2,
Koaupyemblii X-BUpycoM KapTodens, HHIyLUupyeT
o0pa3oBaHHE TPaHYJSPHBIX BE3UKYJ, HE0OXO0Iu-
MBIX 7151 TpaHcnopTta Bupyca. bonpmuii mo pazme-
py Oenok TGBI1 cnocoben ceszbiBatbest ¢ PHK,
umeer AT®-a3Hy10 aKTUBHOCTb U JOMEHBI, XapaK-
tepuble s PHK-xenmkazel. OH criocobeH u3me-
HATH MPOIMYCKHYIO CIIOCOOHOCTH IIa3MojecM. Bee
Tpu Oelika y4acTBYIOT B TPaHCIIOPTE BUPYCOB. Tak,
y T€MUHHMBHUPYCOB JIBa BHUPYC-KOAMPYEMBIX Oeska
CIOCOOCTBYIOT TPaHCIIOPTY BUpYca, MpHYeM OeJIoK
NSP (nuclear shuttle protein, panee Ha3bIBaeMbIii
BR1 mwiu BVI1) yyacTByeT B nepeMelIeHUU BHOBb
cuntesupyemoit ss/IHK u3 sapa B muromnasmy, a
6emox MPB (panee BL1 wnmn BCI1) coBmectHO €
6exxom NSP — BO BHYTPHITUTOIUIA3MEHHOM M MEXK-
KJIETOYHOM TpaHcnopre. YenHouHas QyHKus O6en-
ka NSP 3aBucuT OT ero B3auMOJEHCTBHS C sOep-
HeIM OenkoMm auneruirpancgepasoil. BeposTHo,
TPAaHCIOPT BUPUOHOB U BUPYCHBIX KOMIIOHEHTOB B
LUTOIIa3ME OCYIIECTBIISIETCS 32 CUET €€ IOCTOSH-
HOro JBIKeHHA. OAHAKO, MHOTHMMH HCCIIE0Ba-
HUSIMH TIOKa3aHO, YTO BUPYCHI 00Pa3yIOT peruIfKa-
TUBHBIE O0pa30BaHUs, PACIOJNIOKEHHbIE Ha JHIO-
TIa3MaTUYECKOM PETHUKYIYME M COCTOSIIHUE U3 BU-
PYCHBIX HYKJICHHOBBIX KHCJIOT U OENKOB, a TakkKe
pacTuTenpHbIX O€JNKOB. DTH ke 00pa3oBaHMs SB-
JSIOTCS W TPAHCIOPTHBIMU KOMIUIEKCaMH. DHJO-
IUIa3MaTUYECKUH  PETUKYJIyM IPOXOIOUT uepe3
TUIa3MOJIECMEI, TIO3TOMY OH SIBIISICTCS MPSIMBIM Ka-
HAJIOM JJs TOMAaJaHus BHUPYCHOTO MaTepHuaia B
IUIa3MOJIECMBl M 4epe3 IUIa3MOJECMbl B COCEIHHE
KJIETKH. BO3MOXHO, 9TO KpoMe JHJIOMIa3MaTH4e-
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CKOTO PETHKYJyMa BO BHYTPHKJIETOYHOM TpaHC-
MOpPTE€ BHPYCHOTO MaTepuana y4acTBYIOT aKTHHO-
Bble MUKPO(QMIAMEHTBl U MUKPOTPYOOUKH IUTO-
ckesera. BeposTHO, B IiepeHoce uepe3 IL1a3Moec-
MBI BUPYCHBIX TPAHCIIOPTHBIX OEJIKOB U HYKJIEHHO-
BBIX KUCIIOT IPUHHMAIOT YYacTHE KIETOYHBbIE Oel-
ku manepoHsl cemeirictea Hsp70 (Alzhanova et al.,
2001). DOt Genkm Kpome CBOEW OCHOBHOW (pyHK-
1M, @ UMEHHO YKJIaIK{ MOJHIIENTH/IOB B CTAOMIIb-
HblE€ CTPYKTYpBI, TAaKXKe Yy4acTBYIOT B TPaHCIIOPTE
OenkoB. bbu1o BHISBIIEHO HOBOE CyOCEMEUCTBO KJle-
TouHbIX Hsp70 GenkoB, CriOCOOHBIX TIEpeMenaTbCs
IO TIJTa3MOJIECMaM U BIHSITH HA MX Pa3MeEpHI.

BupycHble «3JIMCTOPBI» M BHpPYC-CHENU-
(uunbie peuenrtopel. IlpucyTcTBHE NATOr€HOB
pacTeHHs paclo3HAOT OJarofapsi JIUCUTOPAM.
OIMCUTOPHI — MOBEPXHOCTHBIE WU BBLAEIISAIONINECS
Mapa3uToOM BEIIECTBA, KOTOPHIE MEPBBIMU COTPHUKA-
CaIOTCS C MOBEPXHOCTHIO PacTEHUs. DTH BEILECTBA
CHUTHAIM3UPYIOT PAaCTEHHIO O HEOOXOIMMOCTH
BKJIFOUEHHSI CHCTEMBbI 3aIUTHl. DIUCHTOPAMHU MO-
I'yT OBITh TaKHE COEIAWHEHHUS, KAK XUMHUH, XUTO3aH,
TJIOKaHbl, TJIWKOMPOTEHHBI, JUIOMOINUCAXaPHIBI,
JIUIIOTIMKOIIPOTEUHBI, IEKTOIUTUYECKHE U TIPOTEO-
mutnyeckue Qepmentsl (KpuBmoB u mp., 1996).
Kak mpaBuiio, OOJBIIMHCTBO AIUCUTOPOB COEPKAT
B CBOEM cocTaBe yrieBonsl (O3epenkoBckas U ap.,
2002). YacTo OAMH U TOT ke MaTOreH COAEPKUT HE
OJIUH, a JIBa WIX JaXe TPU JIUCUTOPA, pa3HOH XH-
MHYECKOH TNPHUPOABI W TO-pa3HOMY JIOKAIW30BaH-
HBIX B COCTaBE MATOT€HOB.

DIUCUTOPHI - BEIIECTBa, HWHAYLIHPYIOIIHE B
YCTOMYMBBIX PACTEHUSAX HKCHPECCHUIO 3alIUTHBIX
reHoB. PacTuTenbHble INIIOKOHA3bl, paspylias Io-
JMcaxapuabsl KIETOYHBIX CTEHOK TPHOOB M OakTe-
pHii, IpeBpalaloT UX B HU3KOMOJIEKYJISIPHBIE JJIU-
cuTophl ([3-CcBsI3aHHBIE TIIIOKAHBI U XUTO3aH). DIHU-
CHUTOPOM SIBISIETCS W JIMIIOTIIMKONPOTEHHOBBIN
KOMIUJIEKC (AaKTMBHAs YacTb — HEHACHILCHHbIE
JKUPHBIE KUCIIOTHI: apaxuJIOHOBas U diiKo3aleHTae-
HOBasl). DIMCUTOPHBIMUA CBOWCTBaMHU OONamaeT yr-
JIeBOAHAS 4YacThb MaHHAH-COAEPKAILUX TIJIMKOIIPO-
TE€MHOB. AKTHBHOH 4YacCThIO SBJISETCS [OJeKa-O-
1,4-ranakTypoHuH, COCTOSIIINN U3 12 rajakTypoHO-
3UJIbHBIX OCTaTKOB.

PacTenue pacno3HaeT 3JIMCUTOPBI CBOMMHU pe-
LENTOpaMHU, PACHOI0KEHHBIMHU B KJIETOYHOM CTEH-
Ke ¥ wiasmaizemme. OOpa3oBaHne KOMITIEKCA dIJIH-
CUTOP-PELENTOP BKIIOYAET 3ALIUTHHIE MEXaHU3MBbI
pacrenus. llpenmonaraercs, 4To y pacTeHUH B
Mpolieccax paclo3HaBaHUS ‘“‘CBOEro” M “9y»oro”
IPUHUMAIOT y4acTHe JIEKTMHBI — OeJKHu, CIocob-
Hble U30UpATENbHO U OOPAaTUMO CBS3BIBATHCS C YI-
neBogaMu. JIEKTHHBI HaXOIATCS Ha MOBEPXHOCTH
KJIETOYHON CTEHKH U IJIa3MaJIieMMBl, a TAKXKe B M-
toria3mMe. OHM CIIOCOOHBI paclo3HaBaTh B TJIMKO-
KOHBIOTaTaX, pAaclOJIOKEHHbIX Ha IIOBEPXHOCTH
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KJICTOK TMAapa3suTOB WM CEKPETHPOBAHHBIX B KIIET-
Ky, H MEXKIETOYHOE IMPOCTPAHCTBO, OINpPECIIeH-
HbI€ MOHO- WJIM OJIMTOCAaXapH/ibl U BBI3bIBATh U3MeE-
HEHHs B MeTaboJIn3Me pPacTeHUsSI-X03i1WHA, MPUBO-
JdIue K pasBUTHIO ycroWunmBocTtu. Kpome Toro,
JIEKTHHBI MOTYT MPSMO yYaCTBOBATh B 3allIUTE Pac-
TE€HUH OT MAaTOT€HOB, HETIOCPEICTBEHHO UHAKTHUBU-
pys ux (O3epenkoBckas, 2002).

Poinb GeJIKOBO-YTIIEBOTHOTO B3aMMOJICHCTBUS B
pacrio3HaBaHUM NATOT€HOB M Pa3BUTHH yCTOHYUBO-
CTH pacTeHHH XOpomo pa3paboTaHa Ajisi TPHOOB H
Oakrepuii. OnHaKo, BUPYCHl WIIM HE UMEIOT B COCTa-
BE CBOCH 000JIOUKHU YTIICBOIOB HJIH UX YTJIEBOJBI HE
B3aMMOJICMCTBYIOT C JIEKTMHaMH pacTeHud. A.T.
KoBasieHKO IpeuIokKmI THIOTe3y, COTIACHO KOTO-
poil y CBEpXUyBCTBUTENBHBIX PACTEHUN Yy3HaBaHHE
BUpYyCa MPOMCXOAUT HE B MOMEHT €ro KOHTAaKTa C
pacTeHneM, a mociie o0pa3oBaHHSA B IIpoIecce pe-
NPOAYKUUH  BUPYCOCHIEUU(PUIECKOTO  OEITKOBOTO
(axTopa (Sapotsky et al., 2005). Drot dakTop B3au-
MOZEHCTBYET C KIETOYHBIM T€HOMOM U aKTHBHPYET
cUHTe3 (epMEHTa, KaTaJU3UpPYIOIEro o0pa3oBaHue
AHOMAJIBHBIX TNTUKONONMAMEPOB. OHU CIIOCOOHBI CBSI-
3bIBATHCS C YIIIEBOAHO-CIIEU(DUYHBIM PELEITOPOM
(BO3MOXHO, UMEIOIIUM JIEKTUHOBYIO WJIM YIJIEBOJ-
HYIO NPUPOAY) U MHULMUPYIOT TEM CaMbIM CBEpX-
YYBCTBUTEJIbHYIO PEAKIIHIO.

IIpoaykThl 3KCHpecCHH T'€HOB YCTOMYMBO-
CTU pacTeHMii K matoreHaM. IIponyKThl sKcHpec-
CUM HEKOTOpbIX R reHoB ycTaHOBIEHBI. DTO O€sKU
U BCE OHHU COZEpIKaT MOBTOP, OOraThiil JeHUHOM, a
TaKXKe MPOTCHHKUHA3HBIH W HYKJICOTHIICBS3BIBAIO-
mii tomMeHsl. JloMeH Oelka, colepIKaIiuii oBTop,
OoraThlil JEHIIMHOM, OTBETCTBEHEH 3a CBS3bIBAaHUE
Oenka ¢ OEIKOM, TO €CTh OTBEUACT 3a PacIo3HaBa-
HUe mnaToreHa. [IpoTeMHKHHA3HBIA M HYKIEOTHI-
CBSI3BIBAIONINH JTOMEHBI Y9acTBYIOT B (hochopmin-
pOBaHMH OEIKOB M PETYJISLUHU SKCIPECCHH 3allINT-
HBIX T€HOB, COOTBETCTBEHHO. llpu 3abosieBaHMU
MPOUCXOJHUT OTIIOKECHUE THIPOKCHIIPOINHOOTATHIX
TJIMKOMIPOTEMHOB (9KCTEHCUHOB), CyOepHUHa U JIUT-
HUHA B KJICTOYHBIE CTEHKHU pacTeHuil. B pesynbrare
TIOBBIIIAETCS UX MEXaHWYecKas MPOYHOCTb, Orpa-
HUYUBAETCs INPOHUKHOBEHHE U PACHpPOCTpaHEHHE
napa3uTa ¥ IPUTOK MUTATEIBHBIX BEHIECTB K Iapa-
3UTy, KOMIIOHEHTBHl CTEHKM 3aIlMIIEHBl OT aTaKu
(epmenTamu napasura (Tapuesckuii u ap., 2000).

Okcmpeccust R TeHOB J0KHA MPOUCXOIUTH
MOCTOSTHHO, YTOOBI pacTeHHe ObLIO TOTOBO K aTrake
naroreHa. bonee Toro, ObUI0 MOKa3aHO, YTO 3apa-
JKEeHHE He BIIUSUIO Ha dKCIpeccuto resa L6 y pacre-
HUH J1bHA, Tabaunoro reHa N , reHa Rpl-D y pac-
TEHUI KyKypy3bl 1 reHa Pi-ta y pacrenuii puca.

B Hacrosmiee BpeMs yke KIOHHUPOBAHO OKOJIO
40 R renoB. OHH 00ecmeYHBAIOT yCTOWYMBOCTD
pacteHuii k BuUpycaM, OakTepusMm, rpubamM, OOMu-
1eTaM, HaceKOMBIM M HemaronaMm. Okas3aiock, 4To
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OETKOBBIE MPOJYKTHI IKCIPEeCCHH R TEHOB CXOXH
110 CBOEW CTPYKTYpE U COZAEpKAT HECKOIBKO JJOME-
HoB. Tak, Hapumep, TeH N y pacTteHuil Tabaka, reH
L6 y pacrenwii npHa M TeHbI pacteHus A. thaliana
RPS2, RPM1, RPP5 komupytor Oenku, comepika-
mye HyKJIeoTHAcBs3pBaomuil caiit (NBS) u mo-
BTOpHI, Oorareie neinmHoMm (LRR). Otu R Oenkw,
HO-BUIMMOMY, JIOKalIM30BaHbl B ILMTOIIa3sMe H
00ecreYnBaloT yCTOHYNBOCTE K BUpYyCaM, Tprdam u
OaxrepusiM, coorBercTBeHHO. ['ensl N, L6 u RPPS
BXOJAT B coctaB cyOkiacca NBS-LRR renos, mpo-
IOYKTBI SKCIPECCHU KOTOPBIX COAEpkaT OOJIBIIONH
nmomeH Ha N-kxonie. M3BecTeH ele oguH aHTHBHU-
pycHbiii R ren, Bxomsaumit B cyoxinacc TIR-NBS-
LRR. 310 kaprodensuslii reH Y1, obecneunBaro-
MIMA yCTOMYMBOCTH K Y-BUpycy KapTtodens. OH Ha
57 % uneHtudeH redy. Jlpyrue KJIOHHUpPOBaHHBIE K
HACTOSIIIIEMY BPEMEHHU aHTHBHPYCHbIE R TeHBI Tak-
ke BXoadaT B cocTtaB kiacca NBS-LRR, Ho BMecTo
nomena TIR oHn Ha N-KOHIIE UMEIOT y4acCTOK CIIH-
pampHO cBepHyTod crnmpamu (a coiled-coiled
domain). B cybxmacc CC-NBS-LRR BxopgsT cie-
IyloIlfe TeHB: 1Ba KaprodenbHbIXx reHa (Rxl,
Rx2), oTBeTCTBEHHBIE 32 KPAHIOIO YCTOWYHUBOCTD K
X-Bupycy Kaptodens, TOMaTHbIH reH Sw-5, obec-
NEYMBAIOIIUI YCTOMYMBOCTh K BUPYCY MATHHCTOTO
yBSIaHUsI TOMAaTOB, TOMaTHble TeHbl Tm u Tm2,
KOHTPOJIUPYIOIINE YCTOHYUBOCTH K BUPYCY MO3aH-
KM TOMATOB, JiBa TeHa pacteHuit A. thaliana (HRT,
RCY1), orBeuatomme 3a yCTOHYMBOCTH K BHPYCY
MOPILMHUCTOCTH TYpHENCa M JKEJITOMY ILITaMMY
BHUpyCa OTypedyHOW MO3aWKH, COOTBETCTBEHHO
(ILIampaid, 2003).

Besikn, cBsi3aHHBIE ¢ MaTOreHe30M. PacTeHus
OTBEUYAIOT Ha BHUPYCHYIO HH(QEKIHIO YBEIHMYCHHUEM
9KCIPECCMHM MHOTHX I'€HOB, B TOM YHCIIE T€HOB, KO-
JUPYIOIUX O€NKH, CBS3aHHBIE C MATOr€HE30M
(pathogenesis-related proteins — PR-6enkn). PR-
OenxaMu 0003HAYaAIOT PACTUTENbHBIE OENIKH, CUHTE3
KOTOPBIX WHIIYIIUPOBAH IPH MATOJOTHYECKUX U CBSI-
3aHHBIX cuTyauusx. CUTyalus CUMTAeTcsl Marojo-
rMYECKOM Ipu BceX TUINax 3abosieBaHuUil, BKIIOuas
aTaKky HEMaToOA M PACTUTEIBbHOAIHBIX HACEKOMBIX.
Ha ocHOBe aMHUHOKHCIIOTHOH NOCJEN0BaTEIbHOCTH,
CEPOJIOTHUYECKUM CBOMCTBAaM, SH3UMHOUN U OMOJIOTH-
YeCKOW aKTHBHOCTU Obla co3/1aHa yHU(HLIUPOBaH-
Hasl JUIs BCeX pacTeHWi HOMeHKiarypa PR-0Oenkos,
cocrositiast u3 14 cemeticts (PR-1 — PR-14). Heko-
Topble PR-0enku MMeroT mpoTeasHyro, pHOOHYyKIIe-
a3Hyo, 1,3-B-TiMoKkaHa3HyI0, XUTHHA3HYIO aKTHBHO-
CTH WM ABJIAIOTCSI ”HruOuTOpamu npoteas (Rojas et
al., 2005). B coctaB PR-0enkoB BXOAAT TaK:Ke HU3-
koMonekysipHsie (5 k/la) Oenku — MOTUPUKATOPHI
KJIETOYHBIX MEMOpaH rpuOoB U OaKTepuii: THOHWUHBI,
nedeHcrHbl 1 HIUAIepeHocsIe 0eIKkn. THOHMHBL
TOKCHYHBI B YCIIOBHAX in Vitro 11 (UTONATOTEHHBIX
rpuboB 1 Oakrepuid. MIX TOKCHYHOCTH 00YCIIOBIICHA

pa3pylialommM JIeldCTBHeM Ha MeMOpaHBI TaTore-
HOB. JleeHCHHBI 00JIaIal0T CUIIBHBIMH aHTUTPHO-
HBIMU CBOIICTBaMH, HO He AEIHCTBYIOT Ha OaKTepuH.
PR-0Oesxu Obutn Ha3BaHbI Kak Pr-1a, -1b, -1c¢, -N, -O,
-P, -Q, -R, -S B nopsinke yObIBaHUS MX TIOJBHKHO-
CTH TIpH 3JIeKTpoope3e B HATHUBHBIX yCIOBHX. 10
IMIaBHBIX KHCIbIX PR-0enkoB, oOHapyXeHHbIX B Ta-
0a4yHBIX pacTeHUsIX, ObUIN pa3/iesieHbl Ha 5 ceMeNCTB
(PR-1 — PR-5) mo ux M.M., aMUHOKHCIOTHOMY CO-
CTaBy, aHTUI'€HHBIM CBOMCTBaM M IIOCIIEAOBATEIIb-
Hoctu HykJieoTunoB B K-JIHK. HenaBro, HoBbIE PR-
Oenku ObLTM BBISIBIICHBI M KJIACCU(HUIIMPOBAHBI 110 3
noronHUTENbHEIM cemeiictBam (PR-15, -16 u -17)
(Martinez, 2008). YpoBeHb HakoruieHuss PR-GenkoB
3aBUCHT OT CTETICHW MOBPEXICHUS pacTeHus (van
Loon, 1997). Hekoropeie PR-6enku (B-1,3-
IVIIOKaHa3bl, IPOTEUHA3bI), BOZMOXKHO, CIIOCOOCTBY-
I0T MOPaKEHWIO pacTeHuil BuUpycamu. Takme PR-
0eJIKH, KaK HHTHOUTOPBI IPOTEUHA3, TIEPOKCHIA3HI 1
PHK-a3pl, y4acTBYIOT B 3alIUTE PACTEHUH OT BUPY-
coB. [Ipeamonaraercs, 4TO BKJIIOYEHHE 3aIIUTHBIX
MEXaHU3MOB B OTBET Ha MH(HULUPOBAHHE PACTEHUS
OCYILECTBIISIETCSL B CIEAYIOLIEH IOCIEA0BATENbHO-
ctu: 1) [Tapa3ur Bo3elCTBYET Ha KIETKH PacTEHHS-
XO35IMHA C TTOMOIIBIO AIIMCUTEPOB; 2) MemOpaHHbIE
peuenTopsl pacTeHus B3aUMOJCHCTBYIOT € JJIMCUTO-
pom mapasura; 3) OOpa3oBaHHE KOMIUIEKCA JJIHCH-
TOP-PELENTOp HHAYLUHUPYET y PACTEHUs PEaKIHIO
CBEpX4yBCTBUTENbHOCTH; 4) OTMHpaHHE KJIETOK
pacTeHUsI-X035iMHA TPUBOAUT K BO3HUKHOBCHHUIO B
HUX PEryJISTOPHBIX MOJEKYJI-IIPOM3BOAHBIX ITOJIHU-
MEpOB MaTpPUKCa KIETOYHBIX CTEHOK (OJIMrocaxapu-
HOB); 5) OnwurocaxapuHbl MOTHOAIONIUX KIETOK
T OYHIUPYIOT K COCEIHUM C HEKPO30M 3710pPOBBIM
KJIETKaM W BBI3BIBAIOT B HHUX CHHTE3 (DUTOAICKCH-
HOB, 00€CIeYrBaIOIIMX BUJOBOH HMMYHHUTET U COP-
TOBYI0 yCTOMYMBOCTb pacTeHul; 6) Hekpotuueckue
YYaCTKM TKaHeW OTAENAIOTCS OT 3I0POBBIX IEpHU-
JIEpMOH.

Benku, nnakrusupyomue pudéocomsbl. bei-
KA, WHaKTUBUpymomme pubdocombl  (ribosome-
inactivating proteins — RIPs), sBmstrorcs mmpoko
pacmpocTpaHeHHOH B PacTUTEILHOM MHUpE IPYINOi
OenmkoB  opummansHo  Ha3BaHHoi pPHK  N-
rmoko3ugazamu (EC 3.2.2.22), koTopble BIHAIOT Ha
COCTOsIHUE PUOOCOM MPO- U DYKAPUOT, OTpe3as clie-
U(UIHBIA aJICHHHOBBIA OCTATOK Y BBHICOKO KOHCEp-
BaTHBHOM TmocienoBaTenbHocTH 28S pubocoMab-
Hoit PHK. 310 HeoOpaTuMOe U3MEHEHUE NPUBOJUT
K HeCHOCOOHOCTH PHUOOCOM CBA3BIBATH (DAKTOPHI
anonranmu [ u Il u, mosTromy ONOKHpYyeT TpaHCIIs-
ro. OnrHako OBUIO MOKA3aHO, YTO HHTHOMPOBAHHUE
TpaHCIALUH, 00ycioBieHHoe aelictBueM RIPs, mo-
JKeT OBITh MPEOJIOTICHO YBEINYCHHEM KOHIICHTPALIUH
¢axtopa ononrammu  eEF1A. Ilomumo  N-
TIIFOKO3UAA3HOM akKTHBHOCTH HekoTopble RIPs mme-
tor JIHKasnyto, /IHK ramkosmnasnyro, cymepok-
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CHUTMCMYTa3HYI0 akTHBHOCTH (Sharma et al., 2004),
XOTS €CTh IOI03PEHUE, UTO HyKJI€a3Hasi aKTUBHOCTD
RIPs oOycrnoBieHa 3arpsisHEHHEM ApyruMu (dep-
MeHTamMu. RIPS BbleneHs! U3 0HO- U JBYJOJIBHBIX
pacrenmii 50 BugoB u3 17 cemeiicts (Robaglia et al.,
2006). RIPs 6pum 0OHApYKEHEI BO BCEX OpTaHax U
TKaHSX PACTeHUH (PHAOCHEPM, JIUCThs, KOPHH, IJIO-
Iiel). Y HEKOTOpPBIX pacTeHuii cogepkanue RIPs mo-
xer pocturatb 10% ot obmero ypoBHs Oenka. B
pacrenusix Ph.americana RIP kopupyeTcst HECKOIb-
KUMHU TeHamMH. Ha ocHOBe MX CTPYKTYPHOTO pasHO-
o0pasust RIPs pensit Ha Tpu rpynnbel. MHOTHE TIpe-
CTaBHUTENIM 3TOW TPYIIIBI SBIAIOTCS OJHOIICTIOUEY-
HbeIMH (epMeHTaMu ¢ M.M. mipumepHo 30 x/la. B ee
COCTaB BXOJIT aHTHBHPYCHBIH OENOK W3 pacTeHHIt
JIAaKOHOCA, TPUXOCMHUTHH, T€JIOHUH. Y pHIMHA (TH-
nuaHoro mpezacrasutens rpynnsl RIPs 1) karamm-
THYECKasi IET0YKa CBsI3aHA OJWHOYHBIM OHWCYJIIb-
(bUAHBIM MOCTHUKOM C IICTIOYKOM JIEKTHHA. Y pacTe-
Huit Phytolacca insularis Nakai ToBbImIanach Kc-
npeccusi rera, koaupyromero 6eixox RIP 11, B pe-
3yJIbTaTe MEXaHUYECKOTO MOBPEXIEHHU U 00padoT-
KA JKaCMOHOBOW WJIM a0OCIM30BOH KHCIOTaMH, HO
CaMLMIIOBas KHUCJIOTa HE BIAJa Ha DKCIPECCHIO
9TOro reHa. bbuia ycraHoBieHa npsMas KOppensius
Mexay akTuBHOCTHIO RIPs B mHakTHBamu pudocom
B pacTeHusAX Tabaka, MHTMOMPOBAaHUH PENPOLYKLUH
BTM u ¢opmupoBaHUY JTOKAIEHBIX HEKPO30B. bb11o
nokaszaHo, 4ro RIP u3 pacrenmil npakoHoca MoJHO-
CTBIO MHTHOMPOBaJ OENKOBBIA CHHTE3 W PENpPOIyK-
o BTM B M30/IMpOBaHHBIX NpOTOILIAcTaX Tabaka,
a TaKkKe BBI3BIBAN JIETPAJAINIO 3TUX MPOTOILUIACTOB
(Sapotsky, 2005).

CajuMuu/ioBasi KUCJI0TA KaK HHIYKTOP Yyc-
TOMYMBOCTH pacTeHMii. B HacTosmue BpeMs yBe-
JMYMBAETCSl YUCIO HCCIEeNOBaHUI MOITBEpIKIaro-
MUX, 9TO aKTUBHEIE (PopMbI Kucaopoaa (ADK) ur-
paroT BaXXHYIO POJIb B 3alMTHBIX MEXaHU3Max pac-
TEeHUH Ipu natoreHese. llpenmnonaraercs, 4to npu
OKMCIIEHUU MOJIEKYJISIpHbIM kuciaoponom HAJIDH,
JIOKQJIM30BAaHHOTO B IMTOMJIa3MAaTUYECKOH MeM-
Opane, oOpasyercsi CYNEpOKCHIHBIH pajukan —
AQHHMOH, KOTOPBIN B pe3yNbTaTe peakUuil, KaTaau3u-
PYEMBIX CYNEpOKCHIAMCMYTa30H, NpeBpallacTcs B
nepokcua Bogopoaa (H,O,). BosamoxHo, 4to cy-
MEepPOKCUAHBIN panukan-aHuoH U H,0, saBmawoTCs
BTOpUYHbIMM ~ nocpenHukamu B HAJIOH-
OKCH/Ia3HON cHUTHaIbHOW cucteMe. [lepokcua Bo-
JIOPO/Ia aKTUBUpPYET (PaKTOpPBI PEryJSIHMA TPaHC-
KPHUIIMK M, KaK CIEICTBHE, MHAYLHUPYET IKCIpec-
CHIO 3aIIUTHBIX I'eHOB. OJHUM M3 Ba)KHBIX MCTOY-
aukoB A®K mnpm Quronarorenese  sBISACTCS
HAJI®H-okcuaaza, nokaqd30BaHHAs Ha IUIa3Ma-
nemme knetkn (Kmobun u ap., 1997). Uckmoun-
TEJIBHO Ba)XXKHYIO POJIb B 3TOM CUTHAJIBHOW CHUCTEME
urpaet canmiioBast kucnora (CK), koHmeHTpanus
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KOTOPO MHOTOKPATHO TOBBIIIAETCS HE TOJNBKO B
MecTaXx MHQUIUPOBAHUS, HO M B TKAHAX, yJalleH-
HBIX OT MecTa uHpekiuu. Tak kak CK cBs3biBaer
Karanasy, pasnaratouryo H,O,, To konnuecTBo mno-
ciemHero Bo3pacraet emle Ooibine (CaxaOyTauHo-
Ba U Jp., 2004). CymiecTByIOT IPOTEUHKUHA3BI, HE-
MIOCPEJCTBEHHO aKTHUBUPYEMbIE CATULIIIATAMU, YTO
MOXET OOBSICHUTH HKCIPECCUIO 3AILMUTHHIX TE€HOB
kak CK, tak u H,O,. Oka3anoch, 94TO B JINCThAX Ta-
Oaka mocne WH(OUIIMPOBAHHUS BUPYCOM TabadHOMN
mo3auku (BTM) copepkaHue SHAOTCHHOTO Calv-
nuiara noeimanock B 180 pa3 (Komymaes u ap.,
2009). Bbemo ycranoBieHo, 4ro sk3oreHHas CK
WHIYIHUPOBaJla SKCIPECCHIO TEHOB U 00pa3oBaHHe
[ENIOro psja OEIKOB, B TOM YHCJIE OTHOCSIINXCS K
PR-6enkam, a Takxke oOpa3oBaHHe (HUTOATICKCHHOB
(KpacaBuna u ap., 2002). Hakornernne CK BbI3BI-
BAJI0 HHIYIMPOBAHHE CHUCTEMHOW YCTOWYMBOCTH
TKaHeW pacTEeHUH K MmaroreHam.

PDuTOoaNeKCHHBI U HUX POJb B 3alllUTe pac-
TeHuii. 3alIUTHBIE TNPHUCIIOCOOJCHUSI PACTCHUH,
BhIpaKaroIuecss B 0COOEHHOCTAX MX (DOpMBI WM
CTPOCHHUS, IUPOKO PACIPOCTPAHEHBI B MPUPOJE H
UTPAIOT BXKHYIO POJIb B €CTECTBEHHOM MMMYHHTE-
Te pacteHuil. Ecnu pacreHue pacro3HaeT NpOHU-
KalOIM{ MaTOreH, TO BKJIIOYAETCS PAJ OTBETHBIX
3alUTHBIX peakiuid. K ux 4dumciy oTHOcsTcs: Ha-
MPaBJICHHOE JBWKEHUE OpPTraHellI U sIpa K MECTy
NPOHUKHOBEHHUS; 00pa3oBaHHE aKTHUBHBIX (HOpM
kuciaopoga (ADPK); mexaHmdeckoe YIpOYHEHHE
KJIETOUYHON CTEHKH (OTJIOKEHHE KaJulO3bl U JIMTHH-
Ha); CHHTE3 aHTUOMOTHYCCKUX COCIUHCHUH - (u-
TOAJIEKCHHOB, YaCTO COMPOBOXIAEMBIH KIETOYHBIM
KOJUIAIICOM, KOTODPBIM SABISE€TCA OIHHUM M3 THUIIOB
IPOrpaMMHUPOBAHHON KJIICTOYHOW T'HOETH, M3BECT-
HOW Kak cBepxuyBcTBHUTeNnbHas peakius (CBY).
[TporcXOAUT HAKOIUIGHWE TPAHCKPHUIITOB 3allUT-
HBIX T€HOB B MH()UIIMPOBAHHBIX KJIETKaX, HO TJaB-
HBIM 00pa3oM - B OKpY’KalOIIUMX MX TKaHIX (van
Loon et al., 1997). OTu reHbl KOAUPYIOT MaTOTCH-
3aBucuMble (PR) Oenku, B TOM YHCIie TIIIOKaHA3bl,
XUTHHA3bI, NeCHCUHBI, a TaKkke (QEepMEHTHI, yda-
CTByIOLIME B cHHTe3e (QurToasekcuHoB. Bokpyr
MecTa MPOHUKHOBEHMs NAaTOreHa B KJIETKaX aKTH-
BUPYIOTCS MPOTEUHKUHA3BI, PETYIUPYIOIIUE CTe-
neHb GochOopUIMPOBAHHOCTH OENIKOB, a 3HAYUT HX
AKTUBHOCTH. VI3MEHSIOTCS WOHHBIE TOTOKH (0CO-
6enno Ca’"), yBeIHMUMBAETCS KOHIEHTPAIHS CallH-
unoBoi kucnothl (CK) - curHampHOW MOIIEKYJIBI
JUISL TIOCTIEAYIOUIEH CHUCTEMHOM 3allUThl PAaCTEHMUS.
Kpowme Toro, nmpoucxonut obpazosanne ADPK u ok-
cuaa azora (NO), neicTBYOMUX CHHEPTUYHO IS
BkitoueHuss CBU-peakiuu. OJHOBpEMEHHO yNpod-
HSIOTCS KJICTOYHBIE CTEHKU COCEHUX KJIETOK. bhIc-
Tpas THOeNb PACTUTENBHBIX KIETOK, B KOTOpBIE
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NPOHMK IIaTOreH, IO3BOJSIET €ro M30JIMPOBATh.
"Crpaterusi" pacTeHus B yCJIOBHAX OMOTHYECKOTO
cTpecca COCTOHUT B TOM, YTOOBI, H30JIMPOBAB I1aTO-
r'eH, MOJIBEPrHYTh €r0 OTBETHOM aTake ¢ MOMOLIbIO
(bUTOAIEKCUHOB U THAPOIUTHYECKUX (PEPMEHTOB U
TEM CaMbIM OTPAHUYUTH €ro CIIOCOOHOCTH K Jallb-
HeleMy npoasrxkennto (Agrios, 2011).
OIMCUTOPBl MHAYLUHUPYIOT (PHUTOATIEKCHHBI —
HU3KOMOJIEKYJISIPHBIE aHTHOMOTHYECKHE BEIeCTBa
pacTeHHid, KOTOpbIE MPAKTHYECKH OTCYTCTBYIOT B
3I0POBBIX TKaHAX U BO3HUKAIOT B OTBET HA KOHTAKT
¢ puTOMaTOreHaMu; MPH OBICTPOM JIOCTIIKESHHU aH-
TUMHUKPOOHBIX KOHIEHTpAlMid (DPUTOAIEKCHHBI BbI-
HOJHAIOT CBOIO OCHOBHYIO OMOJOIMYecKyro (hyHK-
IIWI0 — OTpaKEHHUE aTaKW UyKEPOTHOTO aHTHICHA.
OHu 005aaaroT aHTHOAKTEPHATBHBIM, (YHIHTOK-
CHUYHBIM, aHTUBHPYCHBIM H aHTHHEMATOHBIM JICHi-
ctBueM (Sapotsky et al., 2005). OqHako B oTianuue
0T (UTOHLUAOB, (PUTOANIEKCUHBI B 310POBBIX TKa-
HSIX OTCYTCTBYIOT M 0Opa3yloTCsl TOJNBKO B cllydae
3apakeHHs pacTeHUi MHUKpoopranuzmamu. Ouroa-
JICKCHHBI CUHTE3UPYIOTCS B KHBBIX KJIETKaxX, rpa-
HUYAIUX C JIOKaJbHBIMH Hekpo3zamu. W3 moru-
0arolMX KJIETOK IOCTYIaeT CUIHAI O HEOOXOIUMO-
CTH CHHTe3a (PUTOAIIEKCUHOB, KOTOPBIE 3aTeM Iie-
peMeniaoTcs B HEKPOTU3UPYIOIUecs KIETKH, TIe
HaxoguTcs mapa3ut. OHUTOAJEKCHHBI TOAABISIOT
POCT NaTOreHOB, AE3aKTUBUPYIOT UX 3K30(hepMeHT
U TPaHCIOPTHPYIOTCS MO amoriacty. MHOTHE BbI-
COKOCIICIMATU3UPOBAHHBIE TATOTEHBI IPEoJIoJIe-
BaloT (puTOANEKCHHOBHBIN Oapwep, pazmaras ¢puToa-
JICKCHHBI WK TPEKpaIias uxX CHHTE3.
OKHCIUTEJbHBI B3pPbIB M KHJLJIEPBI NPO-
TomjactoB. ADK urparoT BaxHylo pojb B 3aIlUT-
HBIX MeXaHU3Max pacTeHuil. OHM OKa3bIBAIOT Mpsi-
MO€ aHTUMHUKpPOOHOE AEeHCTBUE, KaTAIN3UPYIOT Me-
XaHUYECKOE YMPOYHEHHE KJIETOYHBIX CTEHOK, SB-
JSIFOTCA BTOPUYHBIMH MECCEHIKEpaMH B CYIIEPOK-
CHUJCUHTa3HOM CHUTHAJIBHOM CHCTEME M 3aIyCKe

CBUY-peaknuu (Agrios, 2011; Alzhanova 2001).
OKUCIIUTENIbHBIM B3pbIB HEOOXOAUM TaKXkKe IS aK-
TUBAIlMW 3aIIUTHBIX T€HOB M CUHTE3a aHTHOWOTH-
yeckux coepnHenuit (MakcumoB u ap., 2006) (Puc.
6.). Hakoruienme peakTHBHBIX (OpM KHCIIOpOJa
OBUIO MOKa3aHO AJIS pa3IMYHbIX KOMOMHaUuWil pac-
TEHHEe-TIIaTOTeH M NpU 00pabOTKe 3SIMCUTOPaMHU.
Yem Oompllie HEKPOTH3UPOBAJIOCH KIIETOK, TEM BbI-
e ObUT YpOBEHb IMOBBIIIEHHUS COACP)KAHHUSA peak-
THUBHBIX (opM Kkuciopona (MwuuubaeBa u ap.,
2003). Bo3M0OXHO, HapylIeHHE LETOCTHOCTH KJe-
TOYHBIX MEMOpPaH M yBEIWYCHHE MX MPOHHUIIAEMO-
CTH OOYyCIIOBJICHBI [€HiCTBUEM TaK Ha3bIBAEMOIO
“kuyurepa MpoToriacToB”. V3BeCTHO, YTO BOIHBIE
9KCTPAaKTHl HEKPOTH3MPOBAHHBIX JINCTHEB TOKCHY-
HBI 17151 U30JIMPOBAHHBIX IPOTOILIACTOB.

Kpome Toro, Ob110 00HAPYKEHO, YTO “KHIUIEP
IPOTOIIACTOB” MOXKET HAXOAUTHCA U B alOILIACTe,
TaK KaK MEXKJIETOYHAas *HJKOCTb, BbIAEICHHAs U3
HEKPOTHU3UPOBAHHBIX JIMCTHEB, HHOUIBTPUPOBAH-
HBIX BOJOM, ObUIa TOKCHYHOW AJIS MPOTOILIACTOB.
Haxomnenue “kuiuiepa IPOTOILIACTOB” SIBIIETCA
OTBETHOI peakiueil pacrenuii Tabaka copra Kcan-
TH Ha 3apakeHne BTM, Tak kak 3KCTpaKThI JTUCTb-
€B, HEKPOTH3UPOBAHHBIX B PE3YJIbTaTe XUMUYECKO-
ro WM, KaK B ONbBITaX, MEXaHMYECKOT'O MOBpEXe-
HUSl, HE BIMSUIN Ha COCTOSIHUE MPOTOIUIAcTOB. bputo
YCTaHOBJICHO, YTO “KUJUIEP IPOTOIIACTOB” ABISET-
Cs1 KUCIIBIM O€JIKOM C MOJIEKYJIIpHOM Maccoil mpu-
mepHo 70 x/la.

CurHajibHble CHCTeMbI H YMOJIKaHHe I'eHOB
B OTBeT Ha OmoTuuyeckuii crpecc. B Hacrosmee
BpEMs M3BECTHO 8 CUTHAJIBHBIX CHCTEM: LIUKJIOA[e-
HunatHas, MAP-kuHaszHas — (mitogen-activated
protein-kinase), ¢ocdarugokucnoTHas, Kalblue-
Basi, unokcureHasnasi, HA JId®eH-okcunazunas (cy-
nepokcuacunaTaszHas), NO-cuHTa3Hasi U MPOTOHHAS.
B ATy nepBBIX CUTHANIBbHBIX CHCTEMax MOCPEAHU-
KOM MEX]Iy LUTOIUIa3MaTHYeCKOil 4acThlo peLen-
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TOpa ¥ MEPBBIM aKTHBHPYEMbIM (PEPMEHTOM SIBIIS-
torcst G-0enku (TapueBckuii, 2000). DTu O6enku j0-
KaJIM30BaHbl Ha BHYTPEHHEH CTOpOHE IUIa3MalleM-
MBL. IX MOJIEKYJBI COCTOAT U3 TpeX CyOBbEeIUHMII:
o, B u y. B cocTosHNM MoKosi Bce CyOBETUHMIIBI
00pa3yloT KOMIUIEKC, TJe O-CyObeqrHuIla CBsI3aHa
¢ ryanosuHaudocharom. B pesynprate KoHDOpMa-
IIMOHHBIX M3MEHEHUH TOCNe CBA3BIBAHUA C DIIUCH-
TOpOM pelentop npucoeaunserca Kk G-6enky. Ilpu
9TOM TyaHO3WH-IH(pochaT OTCOCTUHSCTCS OT Ol-
CyOBEMHUIBI M €r0 MECTO 3aHHMAaeT T'yaHO3WH-
tpudocdar. [locne sroro o-cyObeaArMHNLIA OTIEISA-
eTCs OT IBYX JPYTUX CyOBEIUHUI] U CBA3BIBACTCS C
KakuM-T00 3¢ ¢deKTopoM, Hampumep, aJeHUIAT-
LUKJIA30i. 3aTeM O-CyObeIUHHLA THIPOIU3YET Tya-
HO3UH-TpH(ochar 10 ryaHosuHaupocdara, HHAKTH-
BUpYyeTcsl, oTaensercs oT apdexTopa 1 NpHUCOSTUHS-
ercss K CBOOOMHBIM - W y-cyObemuHuIaMu. Takum
obpazoMm, G-Oenkn, CBS3BIBasCH C AdheKTopamy,
BKJIIOYAIOT curHajibHble myTd (Kpyremkas u np.,
2000).

B pacrenusx QpyHKIHOHHPYET MPOTCHHKUHA3-
HBII KackaJ Kak MyTh nepeaayd curHanos. CBs3bI-
BaHHE JJIMCUTOPA C PELENTOPOM ILIa3MaIeMMBbl aK-
TuBHpyeT KnHa3y MAP-kuHa3pl. OHa KaTanu3upy-
eT (ochoprmimpoBaHre IHUTOILTA3MATHYECKON KH-
Hazbl MAP-kuHa3bl, KOTOpas akTUBUPYET IIpU
JIBOHHOM (OChHOPUINPOBAHUN TPEOHUHOBBIX U TH-
po3uHOBBIX ocTtaTkoB MAP-kunazy. Ona nepexo-
IuT B sppo, Thoe  ¢ochopunmpyer  Oenku-
perynsTopsl TpaHckpunimu (JlagspkeHcKas u ap.,
2002). Takum 00pa3oM, B KIIETKaX PACTCHHN CyIlie-
CTBYeT CKOOPIMHHMPOBAHHAs CHCTEMa CUTHAJIbHBIX
IyTeH, KOTOPbIE MOTYT IEHCTBOBAaTh HE3aBHCHMO
JIpyT OT Apyra Wiu cooOuia. BkiaroueHue CUrHalb-
HOM CHUCTEMBI B OTBET Ha BO3JECHCTBHE Pa3INYHBIX
CTpeccopoB (B TOM YHCJIE U MATOr€HOB) MPUBOIHUT
K aKTHBAaLUU 3KCIPECCHU 3aILUTHBIX I'€HOB M IIO-
BBIIICHUIO yCTOWYMBOCTH pacTeHui (Camoukuii u
ap., 2002).

HenaBHo nist m3ydeHus (QyHKUUI T'€HOB pac-
TeHMd  ObuU1  pa3paboTaH  MeToh  BHpYC-
UHIynupoBaHHOro nojasineHus resoB (VIGS, or
Virus-Induced Gene Silencing), ocHOBaHHBIH Ha
UCIIOJIb30BaHUU MEXaHHW3Ma YMOJIKAHHs [€HOB I10]1
BJIMSIHUEM BHPYCHOTO BEKTOpPa, HMEIOLIETO B CBOEM
FE€HOME II0CJIEelOBATebHOCTh TI'€Ha  PacTEeHUs-
XO35MHA. DTOT METOJ YCIICIIHO MCIOJB3YeTCs IS
NOJABJICHUS T€HOB, KOTOPbIE UI'PAIOT BaXKHYIO POJIb
B IIpOLIECCAaX pOCTa U Pa3BUTHUs pacTeHUH, mepena-
Yye CHTHAJIOB M 3allUTe PACTEHUH OT HeOlarompu-
aTHBIX ¢pakTopos cpensl (Iao u ap., 2008).

ONHUM W3 3alIUTHBIX MEXaHW3MOB PaCTCHHM
sBisieTcs: ymonkanue reHoB (RNA silencing wim
RNA interference) — perysinust SKCIIpEeCCHH T€HOB
Ha OCHOBE CIeU(PHUYECKOTO y3HABAHUS U Jerpaja-
uun PHK. BnepBsle ymonkaHue I€HOB y BBICIIHX
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pacteHuid ObLIO OOHApPYKEHO B OMNBITAX C TPAHC-
TeHHBIMU PACTEHHSMHU METyHHU. 3aTeM aHaJOrHy-
Hble pPe3yibTaThl ObUIM MOJYy4YEeHbl B OIBITAX C
TPaHCTEHHBIMH PACTEHHSMH, B TEHOM KOTOPBIX
BCTpauBajlyl BHUpPYCHble TeHbl. I[Ipuuem BHUpyco-
YCTOMYHMBOCTh PACTCHHH, 3KCIPECCUPYIOIINUX BH-
pycHble Oenkd, ObUIa HMXKE, YeM y PAacTeHUH O
BCTPOCHHBIMH HETPAHCIUPYEMbIMH BapHaHTaMH
BHPYCHBIX T'€HOB. BupycoycTOWYMBOCTh KOppeiu-
poBana c¢ paspyueHueM tpaHcrennod nPHK B mu-
TOIJIa3M€, COMPOBOXAAJIACh HAKOIJICHUEM KOPOT-
KUX (MIpUMEpHO 25 HYKJIEOTHUIOB) ABYXLENOYEU-
Heix PHK u Obmia cukBeHc-crieruduunoit. CHk-
BeHC-crienu(UIHas YCTOHYMBOCTh MJIM MOCTTPAHC-
KPUILUOHHOE YMOJIKaHUE I€HOB (post-
transcriptional gene silencing, PTGS) nposBinsnach
y TPAaHCT€HHBIX PACTEHUH HE TOJBKO K IIepBOHA-
YaJIbHO HCIIOJIb30BAHHOMY BUPYCY, HO U K JPYTHM
BHpYyCaM, HMEIOIIMM TOMOJIOTMYHBIE IIOCIIEA0Ba-
TEJILHOCTH. B Hacrodiee Bpems yxe HMEIOTCS
pUMEPBl UCIIONIB30BAHUS MEXaHHW3Ma YMOJIKaHHS
TeHOB Ul CO3JaHUs BUPYCOYCTOWYMBBIX pacTEHHH
nyTteM TpaHcrenesa (Hirari et al., 2008).
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Bir Zancirli DNT Tarkibli Genoma Malik Bitki Viruslari: Bitkilorin Virus Infeksiyalarina qarsi
Sistemli Davamhihginin Molekulyar Mexanizmlori

fcmalda DNT torkibli genoma malik viruslarin genom qurulusu, replikasiya mexanizmlori vo genetik
strategiyalar1 otrafli verilmisdir. Bitkilorin fitoviruslara qarst davamliliq problemins genis yer ayrilmisdir.
Virus bitkiys daxil olarken ona gars1 yaranan davamliliga, infeksion virus materialinin bitkids toplanmasi va
yayilma yollarma aid ¢oxlu sayda adobiyyat molumatlarindan istifade olunmusdur. Hiperhassas bitkilar ligiin
spesifik olan yoluxmus hiiceyralorin nekrozlagmasi vo virusa qarst davamliligin yaranmasi kimi miidafis
reaksiyalarina xiisusi yer verilmigdir.

N.F. Sultanova, I.M. Huseynova

Single-Stranded DNA Plant Viruses: Molecular Mechanism of the Systemic Resistance of Plants to
Viral Infection

This review details on the genomic structure, strategy and genetic mechanisms of the replication of single-
stranded DNA plant viruses. It is considered in detail the protective mechanisms of plant resistance to
phytoviruses. Literature data show the manifestation of resistance to viruses when virus entering into the
plant, accumulation and dissemination of infectious viral material through the plant. Particular attention is
given to specific protective responses in hypersensitive plants: necrosis infected cells and resistance to
negative impact of virus infection.
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The Concept of the Mechanism of Oxygen Formation during Photosynthesis of
Plants and Its Substantiation

N.I. Shutilova*
Institute of Fundamental Problems of Biology, Russian Academy of Sciences, Institutskaya, 2, Pushchino,
Moscow, 142290 Russia

Molecular oxygen of the biosphere is formed during photosynthesis of plants, which takes place in the
complicated permolecular structure of the oxygen-evolving complex (OEC) of chloroplast membranes as
a result of oxidizing water molecules by using solar light energy. The absorption of light energy, its
transformation into electrochemical energy of separated charges, and accumulation of oxidative
equivalents in the water-oxidizing center (WC) on Mn cations performing water oxidation with O,
formation are implemented in the complex. In order to decipher the mechanism of the functioning of the
OEC, we have developed the method for chromatographic isolation of the complex from chloroplast
membranes and pursued its comprehensive research. Based on the obtained data, we have ascertained
the OEC to represent a dimer of pigment-lipoprotein complexes of photosystem 2 (PLPC PS-2)
associated by the mirror symmetry rule on the basis of hydrophobic bonds. The dissociation of the OEC
into monomeric complexes was observed under the action of heat (33-34°C), solubilizing detergents, and
heavy metals and resulted in the inhibition of the oxygen formation function. As a result of studying the
structural transitions and regularities of the functioning of the OEC, we have first suggested the model
of the molecular organization of the dimeric OEC and topographic location of its main proteins that has
already been proved. The formation of the WC has been shown to be determined by the symmetry in the
location of two unidentant ligands (Tyrz) coordinationally bound with Mn?* cations in the structure of a
hydrophobic boiler formed during the association of the monomeric PLPC PS-2. The oxygen formation
mechanism has been developed, according to which the photochemical reactions taking place in turn in
the left and right PLPC PS-2 in the process of the four-quantum cycle result in the removal of four
electrons from two oppositely located Tyr;-liganded Mn cations. This determines the formation of a
molecular two-anode reactor, in which photooxidized manganese cations enter into the reaction of
photohydrolysis with water molecules and form a dihydroxide association [Mn*'(OH)--(HO)Mn*'] that
determines the spontaneous electron density disproportionation between Mn cations and oxygen atoms
of the hydroxyl groups of water molecules incorporated into the association. The synchronous and equal-
rate but oppositely directed transfer of two pairs of electrons from the hydroxyl groups of water
molecules to Mn*" cations is the condition for the formation of molecular ¢-n-orbitals of O,. As a result,
two Mn*" cations are formed, molecular oxygen evolves, protons are released, and the initial state of the
WC is regenerated. The quantum-chemical modeling has proved the suggested mechanism of molecular
oxygen formation.

Keywords: photosynthesis, pigment-lipoprotein complex, photosystem 2, oxygen formation, quantum-
chemical modeling

INTRODUCTION

Molecular oxygen formation during
photosynthesis of plants is the key process of
development of life on the Earth that is constantly in
the center of attention of scientists (Joliot et al.,
1969; Kok et al, 1970; Kutyurin, 1970;
Blyumenfeld, 1977; Rutherford, 1989; Debus, 1992;
Vermass at al., 1993; Shutilova, 1997 a, b; 1999;
2000; 2010; Hillier, 2001; Vrettos et al., 2001;
Komissarov, 2002; Barber, 2003; Messinger, 2004;
Yachadra, 2005; Dau and Haumann, 2007; Shutilova
and Moiseev, 2010 a). The first signs of the origin of
O, were shown to date back to the period of 2.5
billion years ago first in cyanobacteria as well as

*E-mail: shn-bio@rambler.ru

thermophilic and acidophilic algae and then, in the
subsequent periods, in higher plants. The important
achievement was to ascertain the identity between
the isotopic composition of photosynthetic oxygen
and oxygen of intracellular water and to get the
evidences that water is the only and direct source of
photosynthetic oxygen. These conclusions were first
made in the works (Ruben et al., 1941; Vinogradov
and Teis, 1941) and a whole series of research by
these authors. Then, using the precision methods of
isotopic analysis, the parameters of the isotopic
composition of atmospheric oxygen  were
determined, and the constants of the isotopic
exchange of oxygen atoms in plants and factors of its
change were specified. This enabled the water origin
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of photosynthetic O, to be finally proved and
permitted the possibility of its origin from any other
oxygen-containing compound to be completely
excluded (Kutyurin, 1970).

The research on the mechanism of
photosynthetic ~water oxidation and oxygen
formation showed its exclusive complexity. This
process was clear to take place with the help of a
photoexcited pigment and to correspond to the
equation of four-electron oxidation; consequently,
according to the second law of photochemistry, it
required the absorption of four photons or four light
quanta:

2H,0 +4nv — O, +4H" + 48

The theoretical developments devoted to this
problem showed that the complexity of the process
was the implementation of the conditions for the
origin of a bond between oxygen atoms of oxidized
water molecules and prevention of the origin of
highly active hydroxyl radicals rather than the
performance of the photochemical reaction of the
thermodynamically advantageous electron transfer
from water to the molecule of a photoexcited
pigment. The formation of highly active hydroxyl
radicals would take place as a result of single-
electron water oxidation in the process of the
photochemical reaction. Undoubtedly, this is
impermissible, since hydroxyl radicals provoke
non-controlled chain reactions and destruction of
surrounding macromolecules. It is also necessary to
emphasize that another product of the reaction than
can be formed during the recombination of
hydroxyl radicals, such as hydrogen peroxide that is
a biradical and highly active oxidant as well as
hydroperoxide, can perform the destructive
peroxide oxidation of, for example, pigments and
non-saturated lipids forming chloroplast
membranes. For this reason, when the mechanism
of photosynthetic water oxidation was considered
in theory, it was necessary to exclude the formation
of products of radical nature (Blyumenfeld, 1977).

The structural organization of the water-
oxidizing center that fixes the spatial location of
initial water molecules and ensures the process of
accumulation of the oxidative potential needed for
the oxygen formation reaction was shown
(Shutilova, 1997 a, b; 1999; 2000; Shutilova and
Moiseev, 2010 a) to be the major factor
determining the oxygen formation process during
photosynthesis. The principles of organization of
this molecular construction were formulated in
(Blyumenfeld, 1977). They included the
substantiation of the need for the existence of a
screened reactionary space forming the water
oxidation system in plant chloroplasts. This
corresponded to the experimental data on the four-
quantum periodicity of O, yield in response to a
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light flash (Joliot et al., 1969; Kok et al., 1970) that
proved the need for the intermediate stabilization of
oxidative equivalents. The concept was suggested
that four photoreactions took place sequentially
being accompanied by the removal of four electrons
and transition of the system into more oxidized
states Sy — S| — S, — S; — Sy (Kok et al., 1970).
Only after the S, state is formed, water oxidation
takes place that results in oxygen formation and
proton release. As this occurs, the system returns to
the initial S, state, and the four-quantum cycle of
oxygen formation restarts. The Mn*", Mn’*, Mn**
cations, on which a positive charge is accumulated
and the potential sufficient for oxidation of water
molecules is formed, were ascertained to take part
in these processes (Rutherford, 1989; Debus, 1992;
Vermaas et al., 1993; Vrettos et al., 2001; Dau and
Haumann, 2007; Yachandra, 2005). The
synchronous removal of four electrons from two
water molecules was grounded theoretically to be
the most energetically advantageous (Shutilova,
1997 a, b; 2000; Shutilova and Moiseev, 2010 a).
However, at present there is no common opinion
about the mechanism of participation of manganese
cations in the water oxidation process and no
common opinion about their quantitative ratio and
the method of their stabilization. It is also important
that attention of researchers was not focused on
revealing the structural factors of the formation of
the water-oxidizing center that determine the
kinetic and thermodynamic conditions of the
processes of water oxidation and oxygen formation,
escaping the stage where radicals originate. A
series of analytical reviews consider the pursued
research on ascertainment of the molecular
organization of the OEC and approaches to
understanding the mechanism of its functioning
(Shutilova, 1999; 1997 a; 2010; Hillier, 2001;
Komissarov, 2002; Barber, 2003; Messinger, 2004).

To decipher the mechanism of water oxidation
and oxygen formation, it was necessary to study the
structure of the isolated photosystem 2
submembrane complex that is responsible for the
oxygen formation process in plant chloroplasts.
With this purpose, we developed a method for
isolating the oxygen-evolving complex from
chloroplast membranes that permits its structure
and functional activity to be retained (Shutilova and
Kutyurin, 1976). During this research, a new
methodology for solubilization of chloroplast
membranes was created, and methods were
developed for separating and purifying the
submembrane pigment-lipoprotein complexes using
ion-exchange chromatography. The division of the
submembrane complexes into three types (the
pigment-lipoprotein complex of photosystem 1
(PLPC PS-1), pigment-lipoprotein complex of
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photosystem 2 (PLPC PS-2), and accessory light-
harvesting complex (LH PLPC) (Shutilova and
Kutyurin, 1976) was first achieved on their basis.
The highly purified submembrane fragments of PS-
2 (Shutilova et al., 1975) and reaction centers of
PS-2 (Shutilova et al., 1982) were also first isolated
by the digitonin-triton processing. The isolated
preparations and developed methodological
approaches to their obtainment have been widely
used (Shutilova and Kutyurin, 1976; Shutilova et
al., 1976, 1979, 1980, 1982, 1987, 1990, 1992,
1995; Golfeld et al., 1976; Hillier et al., 1979;
Klimov et al., 1980; Scherbakova et al., 1980;
Stadnichuk and Shutilova, 1980; Vershinin and
Shutilova, 1980; Berthold et al., 1981; Nanba and
Satoh, 1987). This has enabled the mechanisms of
primary photochemical reactions to be understood
more comprehensively as well as permitted the
principles of the molecular organization and
regularities of the functioning of the photosynthetic
apparatus in plants to be ascertained.

THE MOLECULAR ORGANIZATION OF
THE OXYGEN-EVOLVING COMPLEX

The Discovery of the Dimeric Structure of the
OEC. The research on the thermally induced
structural transitions of the OEC that was published
by us in 1992 became a very important
achievement in understanding the principles of its
molecular organization as a dimeric complex of
photosystem 2 (Shutilova et al., 1992, 1995). Based
on the comparative research on the pigment-
lipoprotein complexes of chloroplast membranes,
the photochemical properties of the isolated
photosystem 2 preparations were studied and
correlated with the characteristic properties of their
molecular composition as well as spectral
characteristics and structure-functional role of the
components entering into their structure. The
isolated complex was shown to keep the high
photochemical activity in the electron-transport
reactions of photosystem 2. This being the case, the
process of photoinduced proton release was first
ascertained to take place in the structure of the
PLPC PS-2, which speaks for the growth in the
hydrolytic interaction of Mn cations with water
under the action of light. However, the water
oxidation and oxygen formation system was noted
to be labile; its activity was lost in the process of
isolating the PLPC PS-2 from chloroplast
membranes. Its stability depended on many factors:
the chemical nature of a solubilizing detergent, time
of its action, solubilization mode, temperature,
viscosity of a medium, its salt composition, pH-
value (Shutilova, 1997 a, 2010). As a consequence,
none of attempts at obtaining a photosystem 2
complex, in which the oxygen-evolving function is

retained in vitro have been successful. The
complexes that were active in oxygen evolution,
i.e., the oxygen-evolving complexes (OECs) were
obtained as a result of using soft non-ion detergents
such as alkyl-derivatives of glucopyranose and
maltose or by using digitonin or X-100 triton under
the conditions of selecting the sparing membrane
processing  procedures during solubilization
(Shutilova, 1997 a, 1999; Shutilova et al., 1990).
The preparations of the isolated OEC were identical
to the PLPC PS-2 complex in their pigment-protein
structure, but were characterized by a twofold value
of a molecular weight, i.e., they represented a
dimeric association of two monomeric PLPC PS-2
(Shutilova et al., 1990).

Under these conditions, the unique property of
the dimeric complex of PC-2 was discovered,
namely, the complete and irreversible loss of the
oxygen-evolving function during heating (33-
34°C). Using the method of differential scanning
microcalorimetry, we showed that the loss of the
oxygen-evolving function was accompanied by the
structural transition that did not result from the
denaturation of the proteins of the complex but took
place due to the destruction of hydrophobic bonds
and melting of saturated
monogalactosyldiacylglycerides (Shutilova et al.
1992, 1995). This led to the dissociation of the
dimeric OEC and formation of the monomeric
PLPC PS-2 along with the concomitant thermal
inactivation of the water-oxidizing center and loss
of the oxygen formation function (Shutilova et al.
1992, 1995). From this, we concluded that the
water oxidation and oxygen formation system arose
during the hydrophobic association of the
monomeric PLPC PS-2. Therefore, it was logical to
suppose that the molecular structure of the water-
oxidizing center was likely to be stabilized by the
formation of a closed hydrophobic space (or boiler)
screening the area, where the oxidative equivalents
accumulated on the Mn cations bound with the
reaction centers (RC) of the PLPC PS-2 in the
structure of the dimeric OEC.

The question arose as to what determined the
process of molecular oxygen formation in the
dimeric OEC, if new components did not appear?
What are the specific properties of the structure of
this system that determined the efficiency of the
oxygen formation reaction? The search for an
answer to these questions brought us to the
conclusion that the spatial association of the
reaction centers of the PLPC PS-2 is likely to be
such a determinant factor resulting from the
formation of hydrophobic bonds.

The Hydrophobic Boiler and Its Role in the
Functioning of the OEC. The analyses has showed
(Shutilova, 1997 a) that the mirror-symmetric
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association of the monomeric PLPCs PS-2 into the
dimeric OEC results in achieving the optimally
close location of the photochemical reaction centers
of the monomeric PLPCs with respect to each
other. This leads to stabilizing the generated
photooxidized Mn cations that are formed as a
result of photochemical reactions and take part in
the water oxidation and oxygen formation process.
It logically follows from this that the decisive role
in this process is played by the structure of the
hydrophobic boiler that is likely to be formed in the
area, where the reaction centers of the monomeric
PLPCs associate. It is the structure of the
hydrophobic boiler that assigns the conditions of
the screened hydrophobic environment, in which
the necessary structural factors and conditions of
the reaction process can be implemented. These are
as follows: 1) the fixation of the spatial localization
of oxidized water molecules and intermediate
electron carriers with respect to each other; 2) the
protection of the oxidized intermediates from the
process of inactivation, and 3) the stabilization and
accumulation of the oxidative equivalents of the
water-oxidizing center. Only the mirror-symmetric
location of the reaction centers of the monomeric
PLPC PS-2 in the dimer and, primarily, the mirror-
symmetric location of the hydrophobic sites of D1-
proteins that are carriers of manganese cations is
the condition for the formation of the structure
corresponding to these requirements. This mirror-
symmetric location is fixed by the structure of the
hydrophobic boiler (Shutilova, 1997 a, b; 1999,
2000). Only one of four Mn cations forming part of
the PLPC PS-2 was shown to take part in the
photochemical process of reducing the oxidized
chlorophyll P680" of the RC PS-2 and to be located
in the hydrophobic area of a D1 protein, since it
was not liable to extraction (Shutilova, 1997 a;
1999). In this process, the Tyr-161 amino acid
residue of the D1 protein was ascertained to be an
intermediate electron carrier and to play the role of
a primary donor of an electron transferred to the
molecule of P680". It is possible to suppose that the
Tyr-161 contains a ligand OH-group connected
with a benzene aromatic ring is the most preferable
unidentant ligand for the coordination binding of
one Mn cation taking part in its reduction
(Shutilova, 1997 a; 1999). Tyr-161 was designed as
a Z-donor in PS-2 that serves as a primary donor of
an electron transferred to the molecule of
photooxidized chlorophyll P680" in the RC PS-2
(Shutilova, 1997 a, b; 2000; Shutilova and
Moiseev, 2010 a). In this connection, the functional
Mn cation coordinationally bound with Tyr-161
was designated as a Z-liganded manganese cation
(Shutilova, 1997 a; 1999; 2000).

All these factors enabled us to substantiate the
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need for the formation of the hydrophobic boiler
and to build the model of the structural organization
of the OEC according to the mirror symmetry rule.
The research (Shutilova et al., 1992, 1995) first
suggested the model of the topographic location of
the major proteins of the OEC and designated the
area, where the hydrophobic boiler was formed.
This model is presented in Fig. 1. In all the
subsequent works related to deciphering the
mechanism of photosynthetic oxygen formation
(Shutilova, 1997 a, b; 1999; 2000; 2010; Shutilova
and Moiseev, 2010 a), this model illustrates the
location of major proteins in the molecular structure
of the oxygen-evolving complex of chloroplast
membranes. It is important to emphasize that the
suggested model is based on the symmetry in the
location of the proteins during the formation of the
association of two monomeric PLPCs PS-2, i.e.,
dimeric PLPC PS-2. The developed model was
proved in the subsequent works (Zhouni et al.,
2001; Ferreira et al., 2004; Loll et al., 2005)
performed by the method of X-ray analysis. Thanks
to the pursued biochemical and functional research
and X-ray analysis, the permolecular structure of
the dimeric complex of photosystem 2 was
ascertained, the topography of proteins, lipids, and
pigments of this complex was revealed, and the
localization of its chromophore groups and co-
factors of electron transport was determined. The
Model of the Topographic Location of Main
Proteins.

The model of the molecular organization of the
OEC presented in Fig. 1 shows that this complex
consists of two identical monomeric PLPC PS-2,
whose major protein components are located in the
structure of the dimeric OEC according to the mirror
symmetry rule. The structure of each monomeric
PLPC PS-2 includes 8 main proteins. They play a
structure-forming and functional role. It is clear that
an important structure-forming role in the
monomeric complexes is played by the proteins with
a molecular weight of 30 and 32 kDa designated as
D1 and D2 proteins, since they are homologous to
each other. These proteins determine the location of
the complex in a chloroplast membrane. They fix the
location of the photochemical reaction center and
assign the position of chromophore groups and co-
factors of transmembranous electron transport. The
proteins forming the structural basis of the reaction
center include cytochrome b-559 that is likely to
play an important role in the process of cyclical
electron transfer in PS-2. The Mn cations forming
part of the complex of PS-2 are also predominately
bound with the structure of D1 proteins (Shutilova,
1997 a, b; 1999; 2000, 2010; Shutilova and Moiseev,
2010 a). As we have noted above, the functionally
active manganese cation is bound with the Tyr-161
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Fig. 1. Permolecular structure of the oxygen-evolving complex (OEC) of chloroplast membranes. The formation of the
dimer and location of protein subunits are given. The figure shows the formation of the thermolabile hydrophobic
boiler, where the unidentant Z-liganded Mn cations are located, which determine the functioning of the two-anode
reactor of the water-oxidizing center of the OEC. The explanations are given in the text.

amino acid residue designated in Fig. 1 as a Z-donor.
Fig. 1 shows that the RC PLPC PS-2 is surrounded
with chlorophyll-proteins of the light-focusing
antenna, CP43 and CP47. This being the case, it is
important that CP47 contains monogalactosyldiacyl-
glycerides enriched by the content of saturated fatty
acids. This is likely to play an important role in the
formation of the dimeric structure of the OEC
(Shutilova, 1997 a; 1999). The enumerated
components of the PLPC PS-2 are joined into a
permolecular structure and represent the core of the
PLPC PS-2. They are hydrophobic and incorporated
into the structure of a thylakoid chloroplast
membrane. Their biosynthesis is coded by the
chloroplast genome (Vermaas, 1993; Barber, 2003).
From the lumenal side of the thylakoid, the
core-complex is associated with water-soluble
proteins with a molecular weight of 33, 23, and 16
kDa. These proteins stabilize the oxygen-evolving
function (Shutilova et al., 1987; Shutilova, 1997 a;
1999). They are electrostatically bound with the
membrane proteins and seem to form a channel for
the income of water molecules to the water-
oxidizing center of the complex (Shutilova, 1997 a,
b; 1999; 2000; 2010; Shutilova and Moiseev, 2010
a). The biosynthesis of the water-soluble proteins in
the PLPC PS-2 is coded by the genome of the
nuclear DNA (Vermaas, 1993; Barber, 2003). Fig.
1 shows that a specific screen stabilizing the WC
from the side of the lumen is formed by the water-
soluble proteins in the area of the contact between
the electron-donor sites of the reaction centers of

the monomeric PLPC PS-2, where the hydrophobic
boiler of the WC OEC is formed.

It is necessary to emphasize once more that the
topographic location of the proteins that was
suggested by us in (Shutilova, 1997 a, b; 2000;
Shutilova et al., 1992, 1995) and in Fig. | are in a
good correspondence with the data of the X-ray
analysis that have also shown the symmetric
location of the main proteins in the dimeric oxygen-
evolving complex of PS-2 (Zhouni et al., 2001;
Ferreira et al., 2004; Loll et al., 2005). Thus, since
the model of the OEC suggested by us logically
followed from the supposed structure of the water-
oxidizing center, the circumstance that it has been
proved by the X-ray analysis speak for the fact that
this structure of the water-oxidizing center is
correct.

The most significant element in the model
suggested by us is the thesis that the Z-liganded Mn
cations entering into the structure of the identical
PLPCs PS-2 of the dimeric OEC have turned out to
be located opposite each other in the structure of
the hydrophobic boiler. This being the case, the
formed conditions of the identical molecular
environment enable the two-anode reactor of the
water oxidation system to be formed. This will be
shown below to determine the thermodynamically
advantageous conditions for the synchronous
oxidation of each pair of water molecules with the
simultaneous O, formation.

It is characteristic that all the photochemical
reactions, starting with the absorption of light
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energy, its transformation into energy of chemical
bonds with transfer of electrons and protons and
ending with the process of water oxidation and
molecular oxygen formation take place in the
structure of the photosystem 2 dimeric complex.
This complex functions as an integrated energy-
transforming permolecular system, and the
processes taking place in this system cannot be
structurally disconnected. In this respect, this
complex is similar to another permolecular
complex of chloroplast membranes, namely, the
ATP-synthase complex (Riznichenko et al., 2009).
Oxygen is a final product of the functioning of the
photosystem 2 dimeric complex. Therefore, in
compliance with the rules of biochemical
terminology, this dimeric complex must be called
according to the final product of the reaction, i.e.,
simply "an oxygen-evolving complex" (Shutilova,
1997 a, b; 1999; 2000; 2010; Shutilova and
Moiseev, 2010 a).

MECHANISM OF PHOTOSYNTHETIC
WATER OXIDATION AND MOLECULAR
OXYGEN FORMATION

The Four-Quantum Cycle of Accumulation of
the Oxidative Equivalents of the Water-Oxidizing
Center in the OEC. Earlier, we have analyzed the
stages of the molecular photochemical processes of
the formation of the oxidative equivalents, their
accumulation, and formation of the water-oxidizing
center in the hydrophobic boiler of the dimeric OEC
(Shutilova, 1997 a, b; 1999; 2000; 2010; Shutilova
and Moiseev, 2010 a). The scheme joining these
processes is given in Fig. 2. Since the formation of
each O, molecule requires the absorption of four light
quanta, it is necessary that the processes of the two-
quantum reduction of the final electron acceptor
plastoquinone Qg (PQg) and four-quantum
accumulation of the oxidative equivalents in the water
oxidation system of the complex be matched. When a
light quantum is absorbed in turn in the left and right
PLPC PS-2, the primary reaction of removing an
electron from the photoexcited chlorophyll P680* that
serves as a trap for light energy takes place in the
structure of the left and right PLPC PS-2. Then, the
electron is transmembranously transferred to
pheophytin, plastoquinone Q,, non-heme iron, and
plastoquinone Qg located on the acceptor side of the
OEC that is exposed to the thylakoid stroma. The
plastoquinone Qg can join only two -electrons;
therefore, the formation of PQBZ' transfers the PLPC
PS-2 into the closed state. Then, PQBQ' diffuses into
the membrane and must be replaced by new
molecules of the oxidized PQg. For this time, the
photochemical reactions take place in the second
PLPC PS-2 of the dimeric OEC, which determines the
possibility of using two more light quanta to transfer
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the next two electrons to the PQg acceptor of the
second PLPC PS-2. The electron vacancy on the
chlorophyll of the RC (P680") that is formed in the
process of the photochemical reaction in the
monomeric PLPC PS-2 is filled by the Tyr-161 amino
acid residue (a Z-donor), which is in its turn reduced
from Mn®>" cation coordinationally bound Tyr-161
(Fig. 2). The four-quantum cycle results in removing
two electrons from each of the Z-liganded Mn**
cations of the left and right PLPC PS-2.
Consequently, four oxidative equivalents or four
electron vacancies are accumulated on two oppositely
located Z-liganded Mn*" cations in the process of the
cooperative functioning of the reaction centers in the
dimeric OEC. This is how the two-anode reactor of
the water oxidation system is formed, in which the
subsequent synchronous oxidation of two water
molecules and oxygen formation take place. The
steady electron transfer to the system of
transmembanous electron transport and multiple
repetition of the four-quantum cycle are ensured
thanks to the matched functioning of two reaction
centers in the OEC. According to the suggested
concept, the two-anode reactor is the basis of the
water-oxidizing center in the OEC of higher plants. Its
stabilization is implemented thanks to the structure of
the hydrophobic boiler that protects the reaction space
of the water-oxidizing center from the impact of the
environment (Shutilova, 1997 a; 1999). The suggested
structure of this water-oxidizing center determines an
exclusive advantage that the oxidative potential is
photogenerated on the identical Z-liganded Mn
cations of the dimeric OEC. This potential is assigned
by the same degree of oxidation of these manganese
cations and identity of their molecular environment
owing to that fact that each of them enters into the
structure of the identical and symmetrically located
RC PLPC PS-2 in the composition of the hydrophobic
boiler of the dimeric OEC (Fig. 1, 2). Therefore, the
symmetric two-anode reactor is formed that makes it
possible to implement the equal-rate but oppositely
directed electron outflow from the oxidized substrate
(in our case, it is a water molecule). The entrance of
Mn cations into the structure of the OEC is likely to
be explained by the presence of vacant orbits in the
electron shell of a Mn atom, high coordination
number, and alternating ion radius that depends on the
value of charge of an atom nucleus (Shutilova, 2006;
Shutilova and Moiseev, 2010 b). This determines the
participation of Mn cations in multi-electron
processes in chemistry and biology (Semenov et al.,
1975). The suggested construction of the WC
corresponds to the experimental data speaking for the
lability of its structure. It is also possible to suppose
that the possibility of dissociation of the dimeric OEC
is a factor regulating its functional activity.
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Fig. 2. Scheme of the process of water molecule oxidation and oxygen formation taking place in the structure of the
hydrophobic boiler of the oxygen-evolving complex (OEC) of chloroplast membranes for the period of the four-quanta
cycle of photochemical reactions. Arrows show absorption of light quanta and transition of the complex into the S;
oxidized state as a result of the photochemical reaction and electron transfer in monomeric PLPCs PS-2 that make up
the structure of dimeric OEC. The center of the figure reflects the process of accumulation of oxidative equivalents in
the hydrophobic boiler of the water-oxidizing center of OEC and the reaction of synchronous four-electron water

molecule oxidation and O, formation.

The Theoretical Analysis of the Factors of
Synchronous Water Molecule Oxidation and
Oxygen Formation. According to the theory of
molecular orbitals, the formation of a sigma- and
pi-bond between oxygen atoms of oxidized water
molecules is determined by their "head-on"
interaction, since a sigma-bond has an axis of
cylindrical symmetry and can arise in this case only
under the condition of synchronous and equal-rate
electron outflow from the oxidized hydroxyl groups
of water molecules in opposite directions along the
coordinate line of the reaction. This thesis has been
confirmed by the quantum-chemical analysis
(Shutilova, 2010; Shutilova and Moiseev, 2010 a,
b). The very important conditions for molecular
oxygen formation in this reaction are that the
oxidative potential of the oxidizer molecules,
toward which electrons flow from water molecules,
must be equal and sufficient. This requirement is
met by the suggested construction of the WC in the
dimeric OEC, where these conditions are

implemented. The two-anode reactor of the WC in
the dimeric OEC arises as a result of oxidizing the
left and right Z-liganded manganese cations to the
valent state Mn*" in the process of the
photochemical reactions taking place in the
structures of the RC PLPC PS-2 (Fig. 2). One can
see that the formed two-anode reactor promotes the
synchronous detachment of two electrons from
each hydroxyl group of two water molecules and
outflow of each pair of electrons in opposite
directions toward the photochemically oxidized
manganese cations that are spatially located
opposite to each other in the structure of the
hydrophobic boiler of the dimeric OEC (Fig. 2).
The electron vacancies on oxygen atoms arising in
this process are compensated for at the expense of
the formation of a sigma- and pi-bond between
oxygen atoms. The formation of the hydrophobic
environment of the water-oxidizing center in the
boiler of the OEC determines its stability and
efficiency of the O, formation reaction.
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The Reactionary Process of Water Oxidation
and Molecular Oxygen Formation. Let us consider
the stages of proceeding reactions in detail. It is
shown (Fig. 2) that the first stage of the process is
the inclusion of hydroxyl anions of water molecules
into the coordination sphere of the Z-liganded Mn*"
cations during their photooxidation to Mn®". This
results from the hydrolytic interaction of formed
Mn’" cations with water and is considered as a
stage of photohydrolysis (Shutilova, 1997 a, b;
2000; Shutilova and Moiseev, 2010 a). Fig. 2 shows
that the photooxidation of the Z-liganded Mn**
cations in the left and right RC of the dimeric OEC
that takes place during the absorption of the first
two light quanta results in the formation of two
oppositely located hydroxides Mn’ (OH) and
release of the first two protons. As a result of
photohydrolysis, the manganese cations become the
carriers of the hydroxyl groups of oxidized water
molecules, which promotes the stabilization of the
oxidized manganese cations and necessary spatial
orientation of hydroxyl anions of water molecules
with respect to each other. Oxygen formation
requires the approachment of two hydroxyl anions
to the distance of the Van Der Waals interaction
(Shutilova, 1997 a). The Ca cations that make a
structuring impact and promote the formation of the
two-nuclear dihydroxide association
[Mn*"(OH)-(OH)Mn’*] were shown to play the
key role in this process. As a consequence of this,
the concentration of Ca”" in the medium can serve
as a regulator of the photosynthetic activity of the
OEC (Shutilova et al., 1987). After the third and
fourth quanta are absorbed, the further
photochemical oxidation of Mn*" cations takes
place in the left and right PLPC PS-2, and two Mn*"
cations are formed. This results in the formation of
an unstable two-nuclear association
[Mn*"(OH)--(OH)Mn*"], in which electron density
disproportionation between the manganese cations
and oxygen atoms takes place (Shutilova, 1997 a, b;
1999, 2000, 2010; Shutilova and Moiseev, 2010 a).
This is caused by the high oxidative potential of the
Mn** cations and oppositely directed electron
outflow from the OH-groups bound with the
manganese cations. Such conditions determine the
rate and efficiency of the spontaneous reaction of
electron density disproportionation in this system
with the formation of a bond between oxygen
atoms of hydroxyl anions, which was described in
detail in (Shutilova, 1997 a). Meanwhile, as Fig. 2
shows, two electrons are transferred in opposite
directions from one hydroxyl group to the Mn*
cation of the left PLPC PS-2 and, correspondingly,
from another hydroxyl group to the Mn*" cation of
the right PLPC PS-2. The manganese cations are
reduced in this process to Mn®". The formation of
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an electron vacancy on the hydroxyl groups results
in the formation of electronic orbitals between their
oxygen atoms. This process is accompanied with
the energetically advantageous formation of free
molecular oxygen that evolves in the atmosphere.
As a result, the four-electron oxidation of the
hydroxyl anions of two water molecules (embedded
into the coordination sphere of the Z-liganded
manganese cations) is performed, molecular
oxygen evolves, protons are released, and the
water-oxidizing center returns to the initial state
that is necessary for the new cycle of the reactions
of water molecule oxidation and O, formation. The
scheme given in Fig. 2 shows the transitional
oxidative states of the water-oxidizing center to
correspond to the S-states of the four-quantum
cycle of oxygen molecule formation.

QUANTUM-CHEMICAL MODELING

The developed mechanism has been proved by
the quantum-chemical analysis. The analysis has
been carried out using the Priroda-6 software
complex by the DFT approach of the PBE density
functional with the SBK basis set (Laikov, 1997).
The method enables the distribution of the valent
electron density to be calculated by estimating the
total energy of interaction between molecules in the
system under consideration, permits one to analyze
the surface of the potential energy of the system
and to optimize its geometry. The distance (4.03 A)
between Mn"*" cations and orientation of manganese
atoms in the  dihydroxide  association
[Mn*(OH)--(HO)Mn*]  were  the initial
parameters. Figure 3 shows the energy profile of
the O, formation reaction. It schematically reflects
the distribution of electron density for HOMO- and
LUMO molecular orbitals during the disruption of
Mn-O bonds and shows the dynamics of the
formation of an O-O bond as a result of electron
transfer to Mn*" cations (Fig. 3). The graph in Fig.
4 reflects the course of change in the distance
between the manganese cations and oxygen atoms
in the reactionary process of reduction of Mn*" to
Mn?*. Fig. 5 shows the simultaneous process of the
formation of an inter-atomic bond between oxygen
atoms of the oxidized hydroxyl groups in the
dihydroxide association under consideration. The
formed oxygen evolves in the environment as a
gaseous product, which makes the process of
photosynthetic water oxidation highly effective and
irreversible.

The origin of the molecular structure of the
dimeric OEC should be regarded as a paramount
event of biological evolution on our planet that
determines the development of life on the Earth. It is
necessary to emphasize that the permolecular
structure of the oxygen-evolving complex is a unique
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Fig. 3. Quantum-chemical modeling of the electron density disproportionation and oxygen
formation reaction in binuclear manganese dihydroxide associate [Mn(OH)--<(HO)Mn] which
is formed according to the developed mechanism in the course of the four-quanta cycle in the
structure of the water-oxidizing center of the OEC. The figure shows the energetic profile of
the electron density redistribution process in this system, which is accompanied by O,
formation and reduction of manganese cations. The graph reflects the change in the distance
between Mn*" cations (4.03 A) at the beginning of the reaction and distance between Mn*"

cations (14.4 A) at the end of the process.

and only structure in nature, in which the oxygen
formation function is performed. It is clear that this
process is implemented thanks to the construction of
the molecular two-anode reactor of the photosystem 2
water-oxidizing center, and, as the thermodynamic
analysis shows, it does not seem possible to imagine
the alternative solution of this problem. Meanwhile,
there is a concept about the role of the p-oxi-bridge
structural complex in the formation of molecular
oxygen (Vrettos et al., 2001; Umena et al., 2011).
These ideas are incompatible with the data on the
isotopic composition of photosynthetic oxygen that
prove the direct oxidation of water molecules and not
any other oxygen-containing compound (Kutyurin,
1970). In addition, the rate of the isotopic exchange of
oxygen atoms in p-oxi-groups of the metal-organic
artificial complexes is five orders of magnitude lower
than in the water-oxidation system of plant
chloroplasts (Hillier and Wydrzynski, 2001).

The formation of the molecular two-anode
reactor of the WC took place in the process of
evolution of plant organisms and is evident to
originally occur in the structure of the monomeric
PLPC PS-2. This is evidenced by the molecular
organization of the monomeric PLPC PS-2. This
organization is determined by the structure of the
homologous D1 and D2 proteins that are identical to
each other in the area of the hydrophobic nucleus

embedded into a membrane and contains a bound
manganese (Shutilova, 1999, 2010). The monomeric
PLPCs PS-2 of higher plants are characterized by a
high photochemical activity of the reaction center as
well as by the processes of photoinduced electron
transport and proton release taking place in them
(Shutilova, 1980). This being the case, the oxygen-
evolving activity of the isolated monomeric complex
is not retained owing to the structure of the
hydrophobic boiler of the WC being destroyed by
solubilizing detergents in the process of preparative
isolation of the complex. However, according to the
data of (Takahashi et al., 2009), evolutionally more
ancient organisms such as acidophilic and
thermophilic red algae and cyanobacteria are
characterized by the predominant content of the
monomeric complexes that are active in oxygen
evolving. This is evident to be determined by their
aquatic habitat and rigid membrane structure that is
typical for these organisms. Higher plants, in which
lipids are dominant in the structure of thylakoid
membranes enriched with the content of non-
saturated fatty acids, are characterized by a high
fluidity of membranes and possibility of association
of the monomeric PLPC PS-2 into a dimer. Thanks
to these factors, the conditions of the predominant
functioning of the dimeric OEC could arise in the
evolutionary process, since the potential for using
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absorbed light is doubled in such a complex. One
more advantage is that oxygen formation can
undergo a finer regulation of matching with the
processes of transmembranous electron transport
depending on the need of a plant.

The organization of the manganese cluster of
the oxygen-evolving complex in chloroplast
membranes was considered in detail in the research
by (Shutilova, 1997, 1999). Based on the
biochemical research, the four-nuclear manganese
cluster of the monomeric core-complex was shown
to have a heterogeneous structure: three manganese
atoms are localized in the hydrophilic loop of the
D1-protein of the RC and are easily extracted with
salt solutions, urea, concentrated buffer, and one
atom is fixedly bound with the structure of the
hydrophobic C-spiral site of the DI-protein
penetrating a membrane. The manganese cation
included into the hydrophobic area was
substantiated to be functional in the process of
water molecule oxidation owing to the formation of
a coordination bond with the unidentant ligand Tyr-
161 that plays the role of an intermediate electron
carrier to the molecule of photooxidized P680"
from the Tyrz— liganded Mn cation. This promotes
the stable localization of the electron vacancy on
the coordinationally bound manganese cation with
the formation of Mn®" during the absorption of the
first light quantum and with the formation of Mn**
during the absorption of the next light quantum
(Fig. 2). There are two manganese cations of this
type in the structure of the dimeric OEC; they are
located symmetrically, and the photochemical
oxidation of each in the water oxidation system
results in the absorption of four light quanta and in
the formation of the two-anode reactor. The two-
anode reactor can also be formed as a result of the
four-quantum  succession of  photochemical
reactions in the structure of the monomeric
complex of PS-2, where the role of the second
functional manganese cation is played by the Tyrp-
liganded manganese cation.

The data on the rontgenography of the
structure of the oxygen-evolving complex of
cyanobacteria in the research by (Zouni et al., 2001,
Ferreira et al., 2004, Loll et al., 2005, Takahashi et
al., 2009, Umena et al., 2011) proved the
topography of protein subunits in both the dimeric
and monomeric complex of PS-2 that had been
suggested by us based on the biochemical data
(Shutilova et al, 1992, 1995, 1997, 1999).
However, as for the molecular organization of the
water oxidation system, the methodology of X-ray
analysis and, in particular, technology for preparing
crystals, irradiating with X-rays, and obtaining
rontgenograms do not enable the functional state of
the WC OEC to be conserved. In addition, X-ray

analysis is restricted by its being static and not
permitting different short-living structural states to
be reproduced on its basis. The interpretation of
electron density maps used by the authors when
obtaining rontgenograms with a resolution of 1.9A
(Umena et al., 2011) enables diffractional
rontgenograms to be considered from the
standpoint of the location of separate groups of
metal atoms. However, it is possible to suppose that
the manganese cations of the native WC gather
during the used procedures into the manganese
cluster, whose functional role is incomprehensible
from the standpoint of the chemical process of
water oxidation and molecular oxygen formation.
The authors assert it to be possible that oxygen
atoms are located pairwise as oxi-bridge structures
(oxygen bridges) in the four-nucleus manganese
cluster. The mechanism of water molecule
oxidation including the stage of the concert
detachment of an electron and proton from a water
molecule with the help of the Tyr-161 radical
formed during the photochemical excitation of the
RC PS-2 was suggested earlier (Hoganson and
Babcock, 1997). In the opinion of these authors, the
reaction can take place as a result of the
conjugation of this process with the dissociation of
the proton in the hydroxyl group of the Tyr-161
molecule owing to the influence of its aromatic
nucleus and possibility of proton transfer through
the tautomeric transition in the neighboring
molecule of histidine (His-190). The model was
called the "Concerted hydrogen-atom abstraction in
photosynthetic water oxidation". According to the
suggested model, oxygen formation results from
stabilizing first one (S;) hydroxyl radical and then
the second (S;) hydroxyl radical on the manganese
cluster. However, the research based on the model
systems showed the rate of water molecule
oxidation in the structure of such clusters to be five
orders of magnitude lower than in chloroplasts
during photosynthesis. In addition, as has been
discussed in the beginning, hydroxyl radicals are
also unacceptable to be considered as intermediate
products of the successive single-electron water
molecule oxidation during photosynthesis from the
standpoint of their destructive effect on biological
structures. This makes it impossible to use this
model as an analogy in order to interpret the
process of photosynthetic molecular oxygen
formation.

In contrast to the cited work, the scheme of
molecular oxygen formation presented in Fig. 2 is
based on the theoretical substantiation for the
chemical process of formation of an interatomic
bond in an oxygen molecule and shows the need for
the synchronous pairwise water molecule oxidation
in the structure of the two-anode reactor of the WV
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OEC. The synchronous oxidation of hydroxyl water
molecule anions is shown to take place only in the
S, oxidized state. The scheme presented in Fig. 2
shows that the hydroxyl water molecule anions
included into the dihydroxide association are also
characterized by the location of two oxygen atoms
at the distance of the Van der Waals interaction
regulated by calcium cations. Possibly, it is the
location of oxygen atoms that must be at issue
when interpreting electron density maps.
Apparently, this can be shown by the subsequent
more exact research by the method of nuclear
magnetic resonance.

It is undoubted that the suggested mechanism
of molecular oxygen formation is a strictly four-
quantum process despite the fact that only two
functional Tyrz-liganded manganese cations
symmetrically located in the structure of the D1
proteins of the dimeric OEC are stated by the
suggested concept to take part in the reaction.
According to the second law of photochemistry, the
absorption of one photon (or light quantum) can
result in the detachment and transfer of only one
electron from a donor molecule to an acceptor
molecule. Consequently, the transfer of four
electrons from two initial Mn®" cations requires the
absorption of four light quanta and results in the
formation of two Mn*" cations. The scheme of Fig.
2 designates each new oxidized state of the WC as
an S-state according to the accepted terminology
(Kok et al., 1970). The parallel symmetric location
and possibility of the simultaneous excitation of the
left and right RC in the dimeric OEC must not
cause any embarrassment, since this does not
change the essence of the process — each
photochemical reaction of electron transfer in each
PLPC requires the absorption of its own photon.
The spatially close location of photooxidized
functional manganese cations and identity of their
molecular environment are very important. This is
what explains the uniqueness of the organization of
the water-oxidizing center that determines its
capability to form molecular oxygen from the most
heavily oxidized but widely accessible substrate
(water molecules) by the synchronous two-anode
oxidation of each pair of water molecules according
to the mechanism of the reaction process suggested
in this work. The efficiency of this process has been
proved by the method of quantum chemical
modeling.

We can conclude that the suggested
mechanism of formation of free oxygen by the two-
anode synchronous pairwise oxidation of two water
molecules in each four-quantum cycle of
photochemical reactions in the OEC of plant
chloroplasts has a universal character and can be
regarded as a key process of the use of solar light

88

The Concept of the Mechanism of Oxygen Formation

energy for the development of life on the Earth.
The suggested mechanism of the two-anode
synchronous oxidation of water molecules with
oxygen formation can be used to comprehensively
decipher this process in nature, to model it in
nanotechnology, and to create the systems of
artificial photosynthesis.
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AxktuBHOCTH KitoueBbix @epmentoB Dotocunresa y Cz;- u Cy-Pacrenuii B Y-

JgoBusix Boanoro Ctpecca

V.A. MexBanueBa*, I'.I'. ba6aes, M.H. AnmeBa, H.M. I'yiuen
Huemumym 6omanuxu HAHA, A31073, Ilamamoapckoe wiocce 40, baky, Azepoaiioscan

HccaeqoBaan akTHBHOCTh HEKOTOPBIX KJIOYEBbIX (JepMEHTOB YIiIepoJHOro mMeradosiu3Ma KapOoaH-
ruapasbl, PB® - kapookcuaassl, ®EII - kap6okcuinazsl 1 HAJI®-manataerugporeHaspl B Ha4ajlb-
HbIX nepuogax Bererauuu y Cs;- u Cs-pacTeHuii, B yCJI0BHAX ONTUMAJIbHOH BOJ000eCIeYEHHOCTH M
HEJ0CTATKA BJIAarM B MO4YBE. Y CTAHOBJIEHO, YTO Ki04eBbie pepmeHThI C4 - poTocuuTeza @EII - kap-
ooxcuinaza m HA/I® —manaTaernaporenasa 6ojee cTa0MJIbHbI IPH BOJIHOM cTpecce B JHCThAX ama-
panTa, yem (epmenThl nukiaa KaabsBuna. OqHako B THCThAX NiIeHUUbI ¢pepMenThl nukiIa KaabBuna
-Pb®-kap6okcuiiaza u kap0oaHruapasa oka3ajuch 0ojee CTa0MJIbHBIMM NPH BOJHOM CTpecce IO

cpaBHeHUIO ¢ pepmenTamu C, - nuKIIa.

Kniouegvle cnosa: mimenuna, amapant, kapOoanruapaza, @EIl - kapOokcunaza, PB® — kapOokcunasa,

HAJI® — manataernaporenasa, BOIHBIA CTPECC

BBEJEHMUE

OO011en3BecTHO, YTO XapakTep B3aMMOCBA3H
MEXIy HHTEHCHBHOCTBIO (DOTOCHHTE3a, YPOBHEM
BOJI0OOMEHA M YTJIEPOIHOTO METa0OIM3Ma MEHSET-
cs o BnusiHueM (akropos cpeasl. Ilpupona nep-
BUYHBIX MPOAYKTOB, a TAKXKE aKTHBHOCTH (hepMeH-
TOB (P)OTOCHHTETHYECKOTO METadoIM3Ma yTiepoaa
B PACTEHUAX 3aBHCUT OT HANpPsDKEHHOCTH BOJIHOTO
crpecca (TapueBckuii, 1964).

B otBer Ha geiictBue crpeccopos: NaCl u 3a-
CYXH B PACTHUTEIBHOM OPraHU3Me MPOUCXOAT 3HA-
YHUTEJIbHBIE U3MEHEHHUs, HallpaBJIeHHbIE HA HelTpa-
JHM3AIHI0 OCMOTHYECKUX M TOKCHUECKHX 3P (EeKTOB.
K HMM OTHOCSATCS M3MEHEHHE MOHHOW IpOHUIIAe-
MOCTH MeMOpaH, WHTEHCH(HUKAIUs >SHepreTude-
ckoro oomena (I'onoBko, 1999), uHTerpanus yrie-
ponHoro u azorHoro Mmerabommsma (Kadu u mp.,
2003).

B Takoii cutyanun HauOONBIIMK aanTaoH-
HBIH TOTCHIIUANT UMEIOT PACTCHUS, OTHOCSIIHECS K
Cs-tuny (KyKypys3a, COpro, aMapaHT 4 Ip.), 1Jis KO-
TOpPBIX XapakTepHa Ooliee ciiokHas Mopdodusno-
Joruyeckas CTPYKTypa W JIydllas MPHCIOCOONIEH-
HOCTb K YCJIOBUSIM COBPEMEHHOH OKpYyXarouen
cpensl o cpaBHeHHIo ¢ Cs-pacteHusimu (Boponun
u ap., 1995; Anexuna u ap., 2005).

IIpu BBIpamMBaHUM pacTeHUH B OAMHAKOBBIX
YCIOBUSAX, HO NPU Pa3IMYHON BIAQXXHOCTH BO3/yXa
3¢ GEKTUBHOCTD HCIIOIL30BAHUS BOJABI U IMPOAYK-
TUBHOCTH BbIlie Y C4-BUAOB 1O cpaBHeHHIO ¢ Cs-
Bugamu (Rawson et al., 1977). Bricokas addek-
TUBHOCTh HCIIOJIb30BaHHusA BOJbl C4-BUAAMH, 110
MHEHHIO HEKOTOphIX aBTOpoB (Acita Shigami,
Moss, 1972), oObsicHsieTCsI OOIBIIEH YyBCTBUTEINb-
HOCTBIO MX YCTBHUYHOTO ammapara K H3MEHEHHIO

*E-mail: ulduza-m@rambler.ru

OKpy>Karolel cpelisl. B moneBbIx ycioBusx y pacrte-
Huid ¢ Cy~poTocrHTE30M HAOMIOAAIOCH MOBBIIICHUE
MHTEHCUBHOCTH (hOTOCHHTE3a IpU OoJiee HU3KOM MH-
TEHCUBHOCTH TPAHCIMpPALMH, YTO CIIOCOOCTBOBAJIO
3((EeKTUBHOMY HCIIOJIL30BaHHIO BOJIBI HA 00pa3oBa-
HHE CyXOH Macchl.

IIpeumymectBa Cy-pacrenuit  mnepen  Cs-
pacTeHUsIMH OCOOEHHO MPOSIBISIOTCA B YCIIOBHUAX
HEeOJIaronpusATHOIO BO3AECHCTBUS BHEIIHUX (aKTo-
poB (Grimvade, 1977). Bo3aM0HO, 4TO 3TO CBSI3aHO
C KOOIIEpaTUBHBIM MexaHu3MoM ycBoeHus CO; u
0oJiee MIUPOKUM JUAra3oHoM npuctocodnenui Cy-
pacTeHmii K ycioBUsAM cpenbl. Tunm (HOTOCHHTETH-
yeckoil Qukcaruu CO, BIHseT Ha pacnpocTpaHe-
HUE BHJOB, IOCKOJBKY OH SBJSETCS OJHHM U3
BaXHEWINX MPHU3HAKOB PACTCHUN: B YCIOBHUAX HE-
JOCTaTKa BJIard W TOBBIMICHHBIX TEMIIEpaTyp mpe-
obnanator Cy-Bunsr (Vogel et al., 1986).

IIpn moYBEHHOM 3acyXe 3aMeNIACTCA CHHTES Ca-
Xapo3bl U Oenka, IPOMCXOIUT Paclaj BHICOKOMOJIe-
KyJSIPHBIX COCJIMHECHUM, YBEIMUMBACTCS COJICPIKAHUE
NPOJIMHA, TOBBILIAETCS AaKTHBHOCTH MHOTHX (ep-
MEHTHBIX CHCTeM. BeriencTBre uero HakarIMBaroTCs
CBOOOJHBIE aMUHOKHCIIOTBI, YTO OOBSCHSAETCS MTOAAB-
nenueMm obOpazoBanuss AT®D B xnoporuiacrax (Tap-
yeBCcKHi, 1964).

Jo cux mop MexaHU3MBI PeryJisiliud aKTUBHO-
ctu pepmentoB porocunresza y Cs;- u Cy-pacreHuit
B CTPECCOBBIX YCIOBHSAX OCBEIIEHBI HEIOCTATOYHO,
XOTSI OHH UTPAIOT BaXKHYIO POJIb B MPOLYKIIHOHHOM
MPOIIECCe M HETIOCPEACTBEHHO BIIUSIOT Ha COOTHO-
[IEHHE MEXIY CHHTE30M M TMIPOJIU30M OpraHuye-
ckux coenunennii (baapHOKMH U np., 2005; Pierre,
2004).

Beicka3aHO NpPEANoyIoKeHUEe, YTO aKTUBHOCTD
(hepMeHTOB yTrIIepOHOTO MeTaboIu3Ma, B YaCTHO-
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ctH, pudyno300uchocharkapOoOKcHIassl U BO3-
MoxkHo, HAJI® - cmenududHoil aeruaporeHasbl
(hocdormIepuHoBOr0  ambAETHAAa, MOXET OBITh
UCIIOJIb30BaHa B KAayecTBE KPUTEPHs IJISl OLCHKH
AKTUBHOCTH (DOTOCHHTETHYECKOro arapara IIpu
CENIEKIIH U 0TOOpPE BBICOKOIPOIYKTHBHBIX COPTOB
(AnnmpeeBa, AspneeBa, 1976). DuznonoOrHyecKuM
00BSICHEHHEM ATOTO (PaKTa MOXKET CIIYKUTh TO, UTO
aMapaHT MPHHAIIISKUT K pacTeHusM ¢ Cy-mmyTem
(orocunTe3a. OCHOBBIBASICh Ha 3TUX 3aMeyaTellb-
HBIX (paKkTax, Mbl BEIOpaIM aMapaHT Kak MOJIENbHOE
pacteHue Ui U3y4YeHHsS MEXaHM3MOB 3acyXxoyc-
TOMYMUBOCTH PACTEHUM.

[enbro HacTOsIICH PaOOTHI IBUIOCH U3yUCHUE
BJIMSIHUSL HEJIOCTaTKa BJard Ha aKTUBHOCTh HEKO-
TOPBIX KIIFOUEBBIX (PepMEHTOB (pOTOCHHTE3a: pUOY-
no3obucdocdarkapdokcuazsl (PBOK, Ko®
4.1.1.39), (ochoeHOMHUPYBATKAPOOKCHIIA3HI
(DEIIK, K® 4.1.1.31), HAJI® - manatneruapore-
Ha3el (HAJID - MIT, K® 1.1.1.82) u kapboaHrua-
passl (KA, K@ 4.2.1.1) u3 nucteeB amapaHta H
MIIEHULIBL.

MATEPHUAJIBI 1 METO/bI

OOBeKTaMH HCCIENOBAHUSA CIY)KWIH COPT
meHnnsl bapakatnu-95 (Cs-pacTenue) u amapas-
ta OarpsiHOoro (Amaranthus cruentus L.) (Cs-
pacrenue). [lmenna ObuTa BEIpallieHa B MOJEBBIX
YCIIOBUSIX Ha 3KcHepuMeHTanbHou 0aze HUU 3em-
JelieNusi, pacloyOKEHHOW Ha AMIIEPOHCKOM IIO-
JayocTpoBe. B ogHOM BapuaHTe pacTeHHs HOpMallb-
HO obecrieyuBaiy BOJIOH 10 KOHIIa OHTOI'€HE3a, a B
JPYTOM BapuaHTe, B (ha3e BEIX0/a B TpyOKy, HCKyC-
CTBEHHO CO3J]aBaJli 3aCyXy.

Hlupuna (Amaranthus) OTHOCHUTCS K acmap-
TaTHBIM C4-pacTeHHsM, KOTOPBIE, KaK H3BECTHO,
001a71al0T BBICOKOM MHTEHCHUBHOCTBIO (POTOCHHTE-
3a, Oombmel 3((EeKTUBHOCTHIO YTICPOJHOTO W
a30THOro oOMeHa M, KaK CJEICTBHE, TOBBILICHHON
MPOAYKTUBHOCTBIO TI0 CPAaBHEHUIO C PACTEHUSIMHU
Cs;- u CAM rpynn. Pactenuss amapaHTa BbIpalu-
BaJIM B [10YBE B BEreTAI[MOHHBIX COCYyAaX, B KJIUMa-
THUYECKOW Kamepe GuToTpoHa mpu Temmepatype 30-
35°C oA JiroMuHecieHTHRIMU Jammniamu JIb-40 mpu
ocemenHoctn 40-50 kiroke, ¢otomepnoae 16 4,
BraxkxHocTu 60-70%, 4TO COOTBETCTBYET UHTEHCUB-
HOCTH JHEPTHH OKOJIO 55-65 Br/m>. KOHTpOIbHBIE
pacTeHHs B TE€YEHHE BereTalli HAXOIWIUCh B OI-
TUMaJbHBIX YCJOBUAX BOZOOOECHEUEHHs IpH
BJIAXHOCTU N04BBI 60% OT MOJIHOM €€ BIaroeMKo-
cti. ONBITHBIE PACTeHUs IIIEHUIBI U amapaHTa
nojBepraid BogHOMY cTpeccy. Ilpu atoM monus
COCYIIOB TIPEKpallajid, ¥ BIaXHOCTb ITOYBHI JIOBO-
qum 10 30% monHOoM ee BiiaroeMkocTH. llepByio
npoOy Opanu 5 qHel mocie npeKkpaIieHus IOoJINBaA.
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Jis aHanmi3a MCMONb30BAIH JIMCThS PACTCHUI
MIIeHUOBl ¥ amapanTta. Jnsd kaxmod oOpaboTku
OBLIM B3SITHI TPH Pa3IMYHBIX 00pa3lia, U OHU OBLTH
MPOAHANM3UPOBAHBl IBAXIbl. JIMCThS OBUIM W3-
MEJIBYEHBl C IIOMOINBI0 TOMOI€HHM3aTopa THIIa
Waring blender (O0wvenuHenHoe KoposieBCTBO)
MIPH TOJIHOM CKOPOCTH YeThIpe pasza mo 30 cekyH[ ¢
nepepsiBoM 30 cekyHx mpu Temmeparype +4°C.
[TonmyyeHHBIE SKCTPAKTHl UCHONB30BANU ISl U3Me-
pEeHMS aKTUBHOCTH ()E€PMEHTOB.

AxtuBHocTs PBOK u OEIIK n3mepsiu cnek-
tpooToMeTprdeckum MetoioM (Pomanosa, 1980).

AxtuBaHocTs HAJI®-M/II" m3mepsun  coek-
tpooToMeTpuueckum MeroaoMm (Scheibe, Stitt,
1988). AxrtuHocTh KA ompenemnsiu 3aeKTpoMeT-
puueckum mytem (Wilbur, Anderson, 1948). Onpe-
JIeNIeHUs OBOJHEHHOCTH, OTHOCHUTEIBHOIO COJIep-
xanus Bonel (OCB) u BomHoro aedunura (B/) -
CThEB MPOBOJMIN BBICYIIMBAaHHEM OOpa3LOB IpH
105°C (Buktopos, 1983; Tambussi et al., 2005).
Conepxanue xJIOpo(QUIIOB ONMpPEAEIsTd MO0 METO-
ny Sims and Gamon (Sims, Gamon, 2002). Koxu-
4ecTBO 00MmIero Oellka B JIMCTBhSX ONPENeNsUIH 110
Sedmak (Sedmak, Grossberg, 1977). Pe3yibrars
9KCIIEPUMEHTOB 00paboTaHbl CTATUCTUYECKH.

PE3YJIbTATBI U UX OBCYXKIEHUE

V opoliaemMbIX U TOABEPTHYTHIX BOAHOMY Jie-
¢unmTy pacTeHWil HaONIONAUCH CYIISCTBCHHBIC
pazmuuust B OCB u B/I. V pactenuii, BbIpalieHHbIX
npu HopMalibHOM BopooOecnieueHnn, OCB B nm-
CTBhSIX PacTEHUH aMapaHTa M MIICHHUIBI 3HAUYNUTEIb-
HO pa3jIMYaroTcsi B IIMPOKUX mpenenax (Tabmuua
1).

Kak mokasano B Tabmuile 1, B JUCTBIX ama-
panTa OCB B HaYaJIbHBIX TIEPUO/IAX 3aCyXH (TIATHIHA
JIeHb 3aCyXH) YMeHbIIMI0Ch Ha 10% 110 cpaBHEHHIO
C HOPMAaJIbHO OPOLIAEMBIMH PACTEHUSMH.DTOT IO-
Ka3aTreab B JIMCTHSIX MIICHUIBI yBEINYHBAJICS 10
15% mno cpaBHEHHMIO C HOPMaJbHO OPOIIAEMBIMHU
pactenusiMu. IIpu 3acyxe (necaTslif IeHb 3acyXH)
3HayeHne OCB B nUCTBsSIX amapaHTa [OYTH HE Me-
HSUIOCh, B TO BpeMsl KaK B MUICHUYHBIX JHCTBIX
yBenuuuBanock 10 19%. Benuunza notepu Boabl y
amapasTa BO BpeMs 3aCyXH Oblla HE3HAYUTEIbHOM.
¥ atoro pacrenus nocie ctpecca OCB noHusnnock
ot 83,9 % no 75,84 %, a y mmenunsl ot 65,2% 10
46,1%.

Kak mokazano B tabmuie, ypoens B/l B im-
CTBbAX aMapaHTa B TEUEHHE 3aCyXH YBEJIUYUBAJICS
HEe3HA4YUTEIbHO. VIHTEepecHO ObLJIO OTMETHUTH, YTO B
orianune oT Cy-pacTeHusi amapaHTta B JUCThAX Cs-
pacTeHus MIIEHUIb! ypoBeHb NoBbiLeHus B/l B xo-
Jie 3acyxu MeHsuics B nuaTepBaie 14-19%.
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Tabauna 1. Bausuue 3acyxu Ha oBogHeHHOCTh, OCB, B/, conepxanue obmero 6enka (% Ha cyXyro Maccy) U KOJIH-
YEeCTBO XJIOPOPHIIIOB (MKI/MJI) B JIUCTHSIX IIICHHUIIBI U aMapaHTa

Kynerypa  Bapuantel  OBOAHEHHOCTH OCB B/ Oommit  Xna Xn b Xn X
JIICTHEB % % 6ernok ue/mn ue/mn a+b a/b
% MI/T
[IaTe1il KeHb 3acyXu
Awmapanr Kontposnb 83,90+0,17 80,1 20,4 1,91 4,39 0,32 4,71 13,5
OneIT 75,84+0,24 73,8 222 2723 4,03 0,55 4,58 7,32
I[Nmenuna  Koutpons 84,67+0,16 65,2 29,0 3,71 8,25 2,43 10,68 3,34
OnbIT 83,36+0,29 46,1 43,0 4,32 5,29 2,66 7,95 1,93
JlecsIToIi 1eHb 3acyxu
AmapaHT KonTpons 79,19+0,01 69,3 26,7 1,81 3,58 2,75 6,33 1.31
OnbIT 76,66+0,01 60,7 30,1 1,86 2,25 2,11 4,36 1,12
[Mmennna  KonTpons 86,21+0,05 65,2 30,3 4,08 10,4 6,33 16,73 1,63
OnbIT 83,19+0,01 46,1 49,8 3,63 7,81 7,87 15,68 0,99

O6uiee cogeprkanue XJI0popuiia U OTHOLICHHE
X7 a/b ymeHbIIaeTCs BO BpeMsl 3aCyXH. Y yCTOWYH-
BOT'O PAaCTEHHS aMapaHTa 0COOble H3MEHEHHS HE BbI-
ABJIEHBI, TaK KaK JaHHbIE apaMeTPbl CTAaTUCTUUECKH
CTaOWJIBHBL, B TO BpeMsl KaK y TIICHUIIBI OOHApYKe-
Hbl 3HAYMUTETbHBIE YMEHbIIEHUs (Tabmuma 1).
YMEHbIIICHHE COJICPKAHUS TMUTMEHTOB, BBI3BAHHOEC
3acyXoii OBUIO OMMCAHO U paHee AJISl HEKOTOPBIX BU-
JIOB pacTeHHH, BKItovas ropox (Moran et al., 1994)
u TBEpyto mmennny (Loggini et al., 1999).

AKTHBHOCTb ~ OCHOBHBIX  (epmMeHTOB  Cy-
torocuntesza - ®EIK u HAJI® - MAI" y amapanTa
B YCIIOBHUSIX BOJHOIO CTpecca ObUia BBILIE, YEM B
KOHTpOJIe (PHCYHOK), a akTuBHOCTh PB®K - omHOTO
u3 pepmenToB nukia KanpBuHa M3MEHsIaCh HE3HA-
YUTENILHO. B MUCTBIX HIIeHusl akTHBHOCTE PEBOK
IPY HU3KOM COJepyKaHHUU OesKa B yCIOBHAX HEIoC-
TaTOYHOTO BOJOCHAO)KEHMS 3aMETHO CHH)Kallach, a
aktuBHOCTh OEIIK 1t HAJI® - M/II" Haxomunach Ha
ypoBHe KOHTpossl. ClienoBaTeNnbHO, T€HETHYECKH
00ycIIOBIIeHHas cIOCcOOHOCTH K anantauuu C, - pac-
TEHUI aMapaHTa B KapKHX M 3aCYIDIUBBIX PETHOHAX
CBsI3aHA C aKTHBHOCTBHIO (DEPMEHTOB YTJIEPOIHOTO
Metabommma OEIK u HAJI® - MIT.

Panee Hamm ycTaHOBIEHa BO3MOXKHOCTH WH-
nyknuu cuHte3a ¢depmentoB C4 - QoTocmHTE3a
(®EINK u HAI® - MIT") cBeTom pa3nuyHOW HH-
TEHCUBHOCTH M BBICOKOW TeMIlepaTypod NpH cTa-
HOBJICHUW (POTOCHHTETHYECKOTO armapara JIMCTa
amapanTa (Babayev, HeonyOIMKOBaHHBIC JaHHEIE).
HmeroTes Takxke JaHHbIE O TOM, YTO NPH JIOCTa-
touHoi aktuBHOCTH DEIIK MoryT 06pazoBbIBaThCA
C4 - tukapOOHOBBIE KUCIIOTHI - I0JI0YHAsA U acmapa-
ruHoBast (Yukos, 1987; Pierre et al., 2004). Bepo-
siTHO, TIoBbIieHne akTuBHOCTH DEIIK u HAD -
MAI' y amapaHTa B YCIOBHSX BOJHOIO CTpecca
yBenuuuBaetr oOpasoBanue Cs-kucnot. [locnennue
oOecrieunBaloT LMK KanbBHHA YTJIEKUCIIOTOH B
YCIIOBUSX 3aCyXH, KOTJIa Ta3000MEH CHIDKCH H3-3a
YBENUYEHHUsT YCTBUYHOIO compoTuBieHus (Maro-

MeznoB u ap., 1980). Tlo ananoruu ¢ C4 - pacTeHus-
MH MOJKHO JOIyCTUTh HaJM4Me MOAOOHOr0 Mexa-
HU3Ma BBDKUBAHUS IpH BOAHOM cTpecce Uy C; -
pacTeHui.

CpaBHuBasi, o0Iee KOJHMYECTBO OeKa M XJIO-
pOodWIIIOB ¢ BOJHBIMH IOKA3aTelsIMA U H3MEHe-
HUSIMA aKTHBHOCTH (DEpMEHTOB MeTabom3Ma YT-
Jepoja, Mbl MOXKEM IPEIION0XKUTh, YTO B OTHO-
menne BoJbl, B Metabonm3me Cs- u Cy4 - pacTeHui,
0c00eHHO, B X0/ie (POTOCHHTE3a MIPOUCXOMIAT aJlar-
TallMOHHbIE MPOLECCHl I BBDKHBAHUS CAaMOro
pacTeHus..

W3BecTHO, 4TO aKTUBHOCTH (DEPMEHTOB MOXKET
HOBBIIIATHCS B pe3yJIbTaTe U3MEHEHHUs KOH(opMa-
UM MX MOJIEKYJ, aKTHBALUK JIATEHTHBIX (OPM,
CABUIOB B COOTHOIIEHHH AaKTUBATOPOB M MHIHOM-
TOpPOB, YMEHbBILIEHUS CKOPOCTH pacmajza M, Hako-
Hell, B pe3yJibTaTe CHHTE3a YH3UMATHUYECKUX Oe-
KOB (XaBkuH, 1969).

Kak BunHo u3 pucyHka aktuBHOcTb PBDOK
BBIIIIE Y KOHTPOJIBHBIX PACTEHUN MILEHHLBI, YeM Y
amapaHTa. JTO MOXET OBITh CBSI3aHO C TEM, UTO
konmudyectBo PB®K menbme B Cy-, yeM B Cs-
pacrenusix (AnapeeBa u ap., 1972; Maromenos u
ap., 1980; Vogel et al., 1986).

HAI®-MT" karanmusupyer aekapOOKCHIMPO-
BaHME MayaTa ¢ oOpa3oBaHueM nupysata, HAJIOH
u CO,. Bce oOpazoBaBiuecst B peakiiy MPOIyKThI
UTPAIOT BKHYIO poiib B MeTaboim3Mme. [Tupysat oT-
HOCHUTCSl K HEMHOTOYHCIIEHHBIM MeTa0oJuTaM 00-
MEHA, KOTOPbIE 3aHUMAIOT LIEHTPAJIbHOE MOJIOKEHHUE
B OMOXMMHUYECKHX MpeBpanieHusx. OH MOXET JIETKO
BKJIIOUMTHCS B MK KpeOca u 1cnonb3oBaThes Kak
B Ka4yeCcTBE MCTOYHHKA JHEPIWH, TaK U MCXOTHOTO
BEILIECTBA AJIsl CHHTE3a OPraHNYEeCKUX KOMIIOHEHTOB
Kki1eTkd. OH TaKkKe MOXKET INepexXoJUTh OOpaTHO B
[UTOIUIa3MY M HCIOJIB30BATHCA MPH BOCCTAHOBIIE-
Huu OFIl. HAJI®H sBnsercss BBICOKO3HEpreTH4e-
CKUM YHHBEPCAIBHBIM PEIyIUPYIOUIM areHTOM
(Backhausen et al., 1994; Foyer et al., 1992).
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Puc. 1. AxtuBaocts pepmentoB OEIIK (1), HAAD-MAI (2), PBOK 3) u KA (4) y
amapanTa (A) u muenuus! (B) B ycnoBusx BogHoro crpecca.

AKTUBHOCTh (PEpPMEHTOB YTJIIEPOJHOTO METa-
Oonu3Ma B 3HAYUTEIBHOM CTenmeHdu oOycloBIeHa
BOJIHBIM OalaHCOM AacCUMWISLMOHHOM TKaHU H
MPOLIECCOM CHHTE3a a30TCOAEPKAIINX BeuecTB. B
Hayaje OOE3BOXKMBAHUSA HauOOJblLIee CHIDKEHHE
OBOJIHEHHOCTH BBIABIICHO Yy amapaHTa (Tabiuua).
3ateM B pe3yjbTaTe ajanTallid pa3HUIA IO CO-
JIep>KaHUIO BOJBI B JIUCThSIX PACTCHUM, 0OecIeueH-
HBIX BJIarod M MOJABEpPracMbIX MOYBEHHOW 3acyxe,
yMeHbIlIanack. B JNHUCThSIX aMapaHTa M IIIEHHILIBI
coJiep>kaHue oO0IIero Oelka B MEPBBI CPOK Ompe-
JIeJIeHUs HEeCKOJIbKO YBEIMYMIOCh, C HapacTaHUEM
00€3BOKUBAHUS OHO CHIKAIIOCH B OOJIBINEH cTere-
HH Yy MIIEHUIBI, XOTs a0COJIIOTHBIE 3HAYSHUS OBbLIH
BBIIIIE, YEM Y OPYTUX KyJIbTyp. IMEHHO 3TO MOIJIO
00yCJIOBUTh OTCYTCTBUE 3HAYUTENBHBIX Pa3IHIHN
B AKTUBHOCTH U3YUYEHHBIX ()EPMEHTOB y MILEHMIIBI,
BBIpAI[IBAEMON TIPH ONTUMAILHON Bomoobecte-
yeHHOCTH U Oe3 noymsa (Tabn. 1 u Puc. 1).

Takum 00pa3oM, CpaBHUTEIBHOE MCCIIEHOBA-
HUE aKTHBHOCTH (PEPMEHTOB (OTOCHHTETUUECKOM
accummau CO; B JIMCThAX PACTEHUH pa3IMYHbIX
9KOJIOTHYECKHUX TPYTII MO3BOJISIET CACTATh BBIBOJ O
TOM, 4TO KJItoueBble pepMeHThl Cq — PoTOCHHTESA -
OEIK u HA® - M/II" Gonee cTaOMIIBHBI B YCIIO-
BUSIX HEJOCTaTOYHOH BOZOOOECIIEYEHHOCTH, YeM
tdhepments! nukna Kaneeuna (PB®K), uro, Beposr-
HO, CIIOCOOCTBYET BBICOKOH ycroiunBoctn C4 -
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pacTeHnii K BOJHOMY cTpeccy. Takke clenaH BBO
0 TOM, YTO BOJHBIA OajaHc, KOIUYECTBO OenKa U
coliep>kaHusl XJopoduula aKTUBHO Y4YacTBYIOT B
IIpoIEcCe MPOSIBICHUS aJalTallii y BBICIIUX pac-
TeHuil npu 3acyxe. Ha ¢one sTol amanranuu me-
HSIETCsSl aKTHBHAs PEaKlMsl pacTeHUH, CBA3aHHAs C
tdhotocunrernyeckorr accummisiiimern CO, u mera-
00M3MOM (hUKCAIHH a30Ta.
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U.9. Mehvaliyeva, H.Q. Babayev, M. N. 9liyeva, N.M. Quliyev
Su Stresi Soraitinds Cs;- vo C4-Bitkilords Fotosintezin Acar Fermentlorinin Aktivliyi

Optimal su tominati va torpaq quraqligi soraitinds becarilmis bazi C;- vo Cy4- bitkilorindo vegetasiyasinin
ilkin morhalalarinds karbon metabolizminin agar fermentlori olan RBF-karboksilaza, FEP-karboksilaza va
NADF-malatdehidrogenazanin aktivliyi tadqiq olunmusdur. Miioyyon olunmusdur ki, C,-fotosintezin agar
fermentlori FEP-karboksilaza vo NADF-malatdehidrogenaza uzunmiiddstli su stresi zamani amarant
yarpaqlarinda Kalvin tsikli fermentlorino nisbaton daha davamli olur. ©ksins, bugda yarpaqlarinda su stresi
zamani Kalvin tsiklinin fermenti olan RBF-karboksilaza va karboanhidraza C,-tsiklin fermentlorina nisbaton
daha ¢ox stabil olurlar.

U.A. Mehvaliyeva, H.G. Babayev, M.N. Aliyeva, N.M. Guliyev

The Activity of Key Enzymes of Photosynthesis in C;- and C4-Plants under Conditions of Water
Stress

The activity of key enzymes of carbon metabolism- RBP-carboxylase, PEP-carboxylase, NADP-malate
dehydrogenase was studied during primary periods of vegetation in C;- and Cy-plants under conditions of
optimal water supply and soil moisture deficit. The key enzymes of C,;-photosynthesis-PEP — carboxylase
and NADP-malate dehydrogenase were established to be more stable in amaranth leaves under conditions of
water stress than the Calvin cycle enzymes. However in wheat leaves Calvin cycle enzymes- RBP-
carboxylase and carbonic anhydrase were more stable under water stress in comparison with the Cg4-
enzymes.
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Endemic and Rare Species of Cyperaceae Family in Iran
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Cyperaceae, with about 131 species, is the largest family of subclass Monocotyledoneae in Iran after
Poaceae and Liliaceae. In this research, endemic and rare plants belonging to Cyperaceae family has
been studied in Iran. Cyperus celans and Carex decaulescens subsp. brunneola are endemic plants.
Number of 36 taxa has been surveyed as threatened plants. Also, phytogeographical region, index of
threatened, life form, habitat, and distribution map has been prepared for each taxon.

Keywords: endemic, rare plant, Cyperaceae, Iran

INTRODUCTION

Cyperaceae belongs to subclass Monocotyle-
doneae, superorder Commeliniflorae and order Cy-
perales. With about 4500 to 5000 species in 100 to
105 genera, the Cyperaceae are probably the se-
venth largest family of vascular plants.

The history of research on Cyperaceae family
in Iran, Flora Orientalis is the oldest reference re-
lated to vascular plants in Orient. Boissier (1882)
wrote this flora (5 vol.) for plants of Orient. He re-
ported 7 genera and 38 species from Iran. He
treated Blysmus, Schoenoplectus, Scirpoides and
Trichophorum genera in Scirpus genus and so Py-
creus genus in Cyperus. Parsa (1950) compiled Ira-
nian plants in 5 volumes and one supplement for
the first time. He mentioned 7 genera and 80 spe-
cies from Iran. He situated several genera into Scir-
pus genus similar to Boissier. Mobayen (1975) pre-
pared plants of Iran entitled Rostanihaye Iran in
Persian following Parsa. He reported 7 genera and
79 species from Iran. Ghahreman (1995), in cormo-
phytes of Iran (vol. 4), reported 7 genera with only
number of their species which consist of Cyperus
(16 species), Eleocharis (4 species), Fimbristylis (3
species), Scirpus (13 species), Cladium (1 species),
Carex (43 species), Schoenus (1 species), Scir-
poides (1 species) from Iran. Kukkonen (1998)
wrote Cyperaceae family for Flora Iranica area. He
reported 15 genera, 105 species and 27 subspecies
from Iran. In literature review, totally 16 genera,
143 species and 30 subspecies belonging to Cype-
raceae family have been reported from Iran.

Recently, Cyperaceae family in Iran since
2000 has been studied by us. During the 11 years of
studies, many taxa have been introduced as new
records from Iran. It has been confirmed 130 spe-
cies and 29 subspecies belonging to 16 genera of
Cyperaceae family from Iran.

Iran, with an area of 1648195 square kilome-
ters, is geographically (cold mountainous areas,
plains, semidesert, desert and temperate regions)

very diverse. Iran has about 8000 species which
grow in different geographical areas. There is an
obvious intensification of agriculture, reforestation
and deforestation, industrial development and these
are the most important factors in the extinction of
native and rare plants. To protect the plants at first
the endangered species must be identified. Jalili &
Jamzad (1999) in Red Data Book reported C. ae-
quivoca (DD), C. decaulescens ssp. brunneola
(VU), C. demissa ssp. iranica (VU), C. oligantha
(DD), C. oreophila (DD), C. physodes ssp. subphy-
sodes (VU), C. pseudofoetida ssp. acrifolia (LR),
C. rostrata (DD), C. tristis (DD), C. articulatus
(DD), C. celans (DD), C. macrorrhizus (DD), C.
steadii (DD), E. argyrolepis (DD), F. cymosa (DD),
K. schoenoides (VU). According to the authors, the
data is based on Flora Iranica.

In this research, endemic and rare plants
(based on IUCN method) belonging to Cyperaceae
family have been studied in Iran. This data is the
result of almost 11 years of field studies.

MATERIALS AND METHODS

In this survey, plant materials deposited in the
Iranian herbaria and new collected specimens were
used. About 2000 specimens and newly collected
specimens by the author in natural habitats from
Iran were studied.

For these species, phytogeographical regions,
map, life form, habitat, distribution and threatened
index of species are been prepared.

The phytogeographical regions that concern
the flora of Iran are the following: The Irano-
Turanian, the Saharo-Sindian Regions and the Hyr-
canian province of the Euro-Siberian region (Fig.
1). Details of these are given by Eig (1931-1932)
Zohary (1963), Hedge and Wendelbo (1978), Jalili
& Jamzad (1999) and Assadi (1988).

The Irano-Turanian Region has always been
distinguished from the adjacent Euro-Siberian and
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Mediterranean Regions by a series of floristic and
vegetation characteristics. Most of the Irano-
Turanian Region is dominated by a continental cli-
mate, widely ranging in temperature. Rainfall is
confined to the winter season which is less extreme
in its temperature. Its central and eastern parts have
very extreme winter temperatures, and their rainy
season is spring and early summer, to which the
growing season is thus limited, while winter and
late summer are generally resting periods. The local
climatic differences are partly responsible for the
differences in the flora and vegetation of which
should be looked upon as relics of a former climatic
period.

In Iran, the Euro-Siberian region is represented
by the Hyrcanian Provinces (Mazandaran, Gilan
and Golestan provinces). It is confined here to the
coastal surroundings of the Caspian Sea and occu-
pies three main habitats: alluvial flats of the coastal
plain, the northern slopes of the Elburz Mts. and the
subalpine meadows of these mountains. The most
outstanding feature of this area is the broad-leaved
deciduous forest, which ranges in altitude from sea
level to 2500 m above sea level.

The provinces are well distinguished from oth-
er areas by high annual precipitation (600-2000
mm), a considerable part of which falls in summer.
The high air humidity and the higher winter tem-
peratures at the lower altitudes make the greater
part of this area most favourable for mesic forest,
not unlike those of western or southern Europe.

Eig (1931-1932) was the first to introduce the
name Saharo-Sindian. In Iran, the region covers the

Endemic and Rare Plants of Cyperaceae Family in Iran

sub-tropical flora of the southern part of the country.
In this Region there are representatives of Saharo-
Arabain, Sudanian and also Irano-Turanian species.
Towards the south-west it includes some elements of
the Saharo-Arabian flora. Rainfall is limited to the
winter season and does not exceed 100 mm per year
in most of this Region. The rains are torrential and
irregularly distributed. The summer is long and ex-
tremely hot and dry. The flora is very poor in spe-
cies, and it has never been an important centre of
speciation. East-wards, the Sudanian subregion are
largely nubo-Sindian in its nature, with low but well-
distributed rainfall and a relatively rich flora.

As well as Saharo-Arabian and Sudanian ele-
ments, some Irano-Turanian elements are seen at
higher altitudes and in the northern part of this Re-
gion.

Distribution, life form and map of species are
based on observation in nature and in some cases
are based on herbarium specimens.

In order to determine the species threatened,
the TUCN (1994, 2001 and 2004) Red list catego-
ries were applied. Species status has been prepared
on the basis of six below categories:

EX: Extinct

EW: Extinct in the Wild

CR: Critically Endangered

EN: Endangered

VU: Vulnerable

LR: Lower Risk

DD: Data Deficient

The preparation of data has been carried out in
the Iranian Research Institute of Plant Protection.
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RESULTS

Among species, Cyperus celans and Carex de-
caulescens subsp. brunneola are endemic. Below
list shows other rare and endangered taxa:

1. Schoenoplectus supinus (L.) Palla (Fig. 2)
Phytogeographical region: Saharo-Sindian

Status: EW

Life form: annual

Habitat: On river sides and standing water, in rice
field

Distribution: Baluchestan: 10 km E Sarbaz, along
Rudkhanehye Sarbaz

2. Isolepis cernua (Vahl) Roem. & Schult. (Fig. 2)
Phytogeographical region: Hyrcanian

Status: EN

Life form: annual

Habitat: on wet places by standing water
Distribution: Gilan: Langeroud, Chamkhaleh

3. Erioscirpus comusus (Wall.) Palla (Fig. 2)
Phytogeographical region: Saharo-Sindian

Status: EW

Life form: perennial

Habitat: Rock crevices

Distribution: Baluchestan: Chabahar to Iranshahr,
Tange Sorkheh

4. Eleocharis argyrolepis Kierulff (Fig. 2)
Phytogeographical region: Irano-Turanian

Status: LR

Life form: perennial

Habitat: in shallow water

Distribution: Azerbaijan-W: 12-25 km Maku

5. Eleocharis atropurpurea (Retz.) J. Presl. (Fig.
2)

Phytogeographical region: Irano-Turanian

Status: VU

Life form: annual

Habitat: in rice field

Distribution: Khuzestan: Izeh, Dehdez, Bar Aftab
Village

6. Fimbristylis miliacea (L.) Vahl (Fig. 2)
Phytogeographical region: Irano-Turanian

Status: LR

Life form: annual

Habitat: in rice field

Distribution: Khuzestan: Izeh, Susan, Mehreno Vil-
lage

7. Fimbristylis cymosa R. Br. (Fig. 2)
Phytogeographical region: Saharo-Sindian

Status: EW

Life form: perennial

Habitat: in standing water

Distribution: Hormozgan: Kuhha-ye Genu, near
Isin

8. Fimbristylis squarrosa Vahl (Fig. 2)
Phytogeographical region: Hyrcanian

Status: VU

Life form: annual

Habitat: in rice field

Distribution: Gilan: Rasht, Ahmad Gurab
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Fig. 2. | Isolepis cernua, Fimbristylis dichotoma, Cyperus eragrostis, Carex ex-

tensa; ® Erioscirpus comusus; A Schoenoplectus supinus; v Fimbristylis cy-

mosa, ’ Eleocharis argyrolepis;

Eleocharis atropurpurea, Fimbristylis mi-

liacea, Cyperus iria; + Fimbristylis squarrosa, Cyperus dives
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9. Fimbristylis dichotoma L. (Fig. 2)
Phytogeographical region: Hyrcanian

Status: CR

Life form: perennial

Habitat: on wet places by standing water
Distribution: Gilan: Rudsar, Coast to Caspian Sea
10. Fuirena pubescens (Poir.) Kunth (Fig. 3)
Phytogeographical region: Irano-Turanian
Status: CR

Life form: perennial

Habitat: Streamside

Distribution: Kerman: Kahnuj, Faryab, Mehruyeh
11. Cyperus dives Delile (Fig. 2)
Phytogeographical region: Hyrcanian

Status: EN

Life form: perennial

Habitat: river shores or in shallow water
Distribution: Gilan: Bandar-e Anzali

12. Cyperus articulatus L. (Fig. 3)
Phytogeographical region: Saharo-Sindian
Status: EW

Life form: perennial

Habitat: in shallow water and marshy ground
Distribution: Khuzestan: Khorramshahr

13. Cyperus malaccensis Lam. (Fig. 3)
Phytogeographical region: Saharo-Sindian
Status: LR

Life form: perennial

Habitat: Alluvial meadows and marshy ground
Distribution: Khuzestan: Khorramshahr

14. Cyperus iria L. (Fig. 2)
Phytogeographical region: Irano-Turanian

Endemic and Rare Plants of Cyperaceae Family in Iran

Status: EN

Life form: annual

Habitat: in irrigated fields, rice field
Distribution: Khuzestan: Izeh, Susan, Mehreno Vil-
lage

15. Cyperus celans Kukkonen (Fig. 3)
Phytogeographical region: Saharo-Sindian
Status: CR

Life form: perennial

Habitat: in rock crevices and coastal sands
Distribution: Hormozgan: Hormoz Island
16. Cyperus macrorrhizus Nees (Fig. 3)
Phytogeographical region: Saharo-Sindian
Status: VU

Life form: perennial

Habitat: sand plains in desert

Distribution: Kerman: Fahraj, Chah Rigan, Bagh-e
Lut

17. Cyperus eragrostis Lam. (Fig. 2)
Phytogeographical region: Hyrcanian
Status: EW

Life form: perennial

Habitat: in standing coastal water
Distribution: Gilan: Rudsar

18. Cyperus michelianus (L.) Delile (Fig. 3)
Phytogeographical region: Hyrcanian
Status: CR

Life form: annual

Habitat: in alluvial river shores

Distribution: Gilan: 5 km Astara to Hashtpar, Ta-
lab-e Style
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A Fuirena pubescens; v Cyperus pannonicus;

Cyperus macrorrhizus;

* Cyperus michelianus; + Kobresia humilis
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19. Cyperus pannonicus Jacq. (Fig. 3)
Phytogeographical region: Irano-Turanian

Status: CR

Life form: perennial

Habitat: in alluvial river shores

Distribution: Azerbaijan-W: N. Orumieh, Bandar
Sharafkhaneh

20. Kobresia humilis (C.A. Mey. ex Trautv.) Serg.
(Fig. 3)

Phytogeographical region: Irano-Turanian

Status: VU

Life form: perennial

Habitat: alpine meadows from 3550-4000 m
Distribution: Kerman: Baft, Lalehzar mountain

21. Kobresia schoenoides (C.A. Mey.) Steud. (Fig.
4)

Phytogeographical region: Irano-Turanian

Status: VU

Life form: perennial

Habitat: in mountains from 3700-4000 m
Distribution: Ardebil: Meshkin Shahr, Qotur Sou,
Sabalan mountain

22. Carex vulpina L. (Fig. 4)

Phytogeographical region: Irano-Turanian

Status: CR

Life form: perennial

Habitat: wet meadows in mountain

Distribution: Azarbaijan-E: Arasbaran Area, Kuhe
Doghroun

23. Carex pamirica (O. Fedtsch.) O. & B. Fedtsch.

ex B. Fedtsch. (Fig. 4)

Phytogeographical region: Hyrcanian

Status: EN

Life form: perennial

Habitat: stream sides in mountain

Distribution: Gilan: Lowshan, Kelishom Village,
Holosh Kuh

24. Carex rostrata Stokes (Fig. 4)
Phytogeographical region: Irano-Turanian

Status: CR

Life form: perennial

Habitat: in mountain river sides

Distribution: Ardebil: Meshkin Shahr, Qotur Sou,
Shabil

25. Carex capillaris L. (Fig. 4)

Phytogeographical region: Irano-Turanian

Status: CR

Life form: perennial

Habitat: wet meadows in mountain

Distribution: Azerbaijan-E: Arasbaran Area, Kuhe
Doghroun

26. Carex depauperata Curtis ex With. (Fig. 4)
Phytogeographical region: Hyrcanian
Status: EN

Life form: perennial

Habitat: forested mountain slopes
Distribution:  Golestan: Park Melli
Around Water fall

27. Carex extensa Good. (Fig. 2)
Phytogeographical region: Hyrcanian

Golestan,
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Status: CR

Life form: perennial

Habitat: in coastal sands

Distribution: Gilan: Langeroud, Chamkhaleh, Ha-
san Bekandeh

28. Carex cilicica Boiss. (Fig. 4)
Phytogeographical region: Irano-Turanian
Status: LR

Life form: perennial

Habitat: wet meadows in mountain
Distribution: Azarbaijan-W: 10km Maku to Maku
Dam

29. Carex supina Willd. ex Wahlenb. (Fig. 4)
Phytogeographical region: Irano-Turanian
Status: EN

Life form: perennial

Habitat: dry meadows

Distribution: Azerbaijan-W: Bazargan, Boralan
30. Carex humilis Leysser (Fig. 4)
Phytogeographical region: Hyrcanian

Status: VU

Life form: perennial

Habitat: wet alpine meadows

Distribution: Mazandaran: Rudbar to Ramsar, Ja-
vaher Dasht, Samamus (Mt)

31. Carex kukkonenii O. Nilsson (Fig. 4)
Phytogeographical region: Irano-Turanian
Status: VU

Life form: perennial

Habitat: wet alpine meadows

Distribution: Tehran: Karaj to Chalus, Kelwan
32. Carex melanantha C.A. Mey. (Fig. 5)
Phytogeographical region: Hyrcanian

Endemic and Rare Plants of Cyperaceae Family in Iran

Status: EW

Life form: perennial

Habitat: wet alpine meadows

Distribution: Mazandaran: Baladeh, Shahzade Kuh
33. Carex acuta L. (Fig. 5)

Phytogeographical region: Irano-Turanian

Status: CR

Life form: perennial

Habitat: river shores

Distribution: Kordestan: Sanandaj, 1.5 km Sarab
Ghamish

34. Carex elata All. (Fig. 5)

Phytogeographical region: Irano-Turanian

Status: EW

Life form: perennial

Habitat: in eutrophic lakes, in shallow water
Distribution: Kordestan: Marivan, lake Zarivar

35. Carex decaulescens V. Krecz. subsp. decaules-
cens (Fig. 5)

Phytogeographical region: Irano-Turanian

Status: EW

Life form: perennial

Habitat: mountain meadows

Distribution: Khorasan: Mashhad, Binalud moun-
tain

36. Carex decaulescens V. Krecz. subsp. brunneola
Kukkonen (Fig. 4)

Phytogeographical region: Irano-Turanian

Status: CR

Life form: perennial

Habitat: mountain meadows

Distribution: Tehran: Tochal mountain
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Fig. 5. B Carex acuta; ® Carex elata; A Carex melanantha; ‘ Carex de-

caulescens subsp. decaulescens
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DISCUSSION ties and there is perfect data for their. From the giv-
en list, Carex aequivoca, Carex oligantha and Ca-

In Iran, Cyperaceae family include 16 genera, rex tristis is not confirmed from Iran as yet. Also

130 species and 29 subspecies of which Cyperus below species is found some localities in Iran and

celans and Carex decaulescens subsp. brunneola they are not considered as threatened plants: Carex
are endemic. In this research, number of 36 species demissa ssp. iranica, Carex oreophila, Carex phy-
has been studied as rare plants. These plants mostly sodes ssp. subphysodes, Carex pseudofoetida ssp.
were found in one (rarely two) locality in Iran. Jalili acrifolia and Cyperus steadii. The rest of species
& Jamzad (1999) reported 16 species as rare plant are as threatened plants which include: Carex de-

in Red Data Book of Iran. According to the authors, caulescens ssp. brunneola, Carex rostrata, Cyperus
data were obtained from the literature, particularly articulatus, Cyperus celans, Cyperus macrorrhizus,
Flora Iranica (Rechinger) and they had no observa- Eleocharis argyrolepis, Fimbristylis cymosa and

tion in nature. Most of species has been listed as Kobresia schoenoides.
DD (data deficient), while many of these species
have been recently collected from different locali-

Table 1. Endemic and threatened plants in phytogeographical regions in Iran

Phytogeographical regions Number of threatened taxa Number of endemic species
Hyrcanian 11 -
Irano-Turanian 18 1
Saharo-Sindian 7 1

Among studied species, 8 taxa are EW (extinct Hedge 1.C., Wendelbo P. (1978) Patterns of Dis-

in the wild) and we could not find those in nature. tribution & Endemism in Iran. Notes R.B.G.

Status of other species is as follows: 11 taxa CR Edinburgh 36: 441-464.

(critically endangered), 6 taxa EN (endangered) 7 IUCN (2001) IUCN Policy on the Management of

taxa VU (vulnerable) and 4 taxa LR (lower risk). ex situ Populations for Conservation, TUCN,
As mentioned above, Iran has three phytogeo- Gland, Switzerland.

graphical regions, namely Hyrcanian, Irano-Turanian TIUCN (2001) TUCN Red List Categories and Crite-

and Saharo-Sindian. The Irano-Turanian region is ria: Version 3.1, Species Survival Commission,

the richest and, by contrast, the Saharo-Sindian is the IUCN, Gland, Switzerland and Cambridge, UK

poorest in the total number of endemic species and IUCN (2004) TUCN website species information

threatened plants (Table 1). service

www.lucn.org/themes/ssc/programs/sisindex.htm
IUCN (World Conservation Union) (1994) IUCN
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113 p.
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iran Folrasinin Cyperaceae Fasilasinin Endemik vo Nadir Novlori
M. 9mini Rad, V.N. Korimov

Toxminon 131 novii ohato edon Cyperaceae fasilosi Iran florasinda Birlopalilor (Monocotyledoneae)
yarimsinfinin Poaceae vo Liliaceae fosilolorindon sonra on bdyiik fasilesidir. Bu todgiqat isinde Iranda
Cyperaceae fosilosinin endemik vo nadir névleri dyronilmisdir. Miioyyon edilmisdir ki, Cyperus celans vo
Carex decaulescens subsp. brunneola iran florasi iiciin endemik névlordir. Dlava olaraq 36 takson nadir vo
mohv olmaq tohliikasi olan novler kimi toyin edilmisdir. Moqalode homginin hor bir taksonun yayildig
fitocografi region, mahvolma tohliikasi indeksi, hayati formasi, bitma yerlori gostorilmis, yayilma xaritasi
tortib edilmisdir.

Ouaemuunbie u Penqkue Buawl Pacrennii CemeiictBa Cyperaceae ®uiopsl Upana
M. Amunu Pan, B.H. Kepumos

CemeiictBo OcokoBbix (Cyperaceae) ¢uopsl Upana, Bxmovaromee okosio 131 Buza, sABiseTcs KpymHEHIINM
cemetictBoMm moakmacca OmpromonsHEX (Monocotyledoneae) mocie cemeiicte Poaceae u Liliaceae. B nan-
HOM CTaThe MPEACTAaBIEHbl PE3YIILTATl UCCAENOBAHUS DHAEMUYHBIX U PEIKUX BUIOB ceMelcTBa OCOKOBBIX
HWpawna. beuto BeisiBieHo, uro Buabl Cyperus celans u Carex decaulescens subsp. brunneola sisistirores suze-
MHYHBIMHU pacTeHusiMu Mpana u 36 TAKCOHOB SBJISIIOTCS PACTEHUSMHE, KOTOPBIM yTPOKAET OMACHOCTh MCYE3-
HOBeHUs. KpoMe Toro, Juis KaXkI0ro TaKCOHa yKa3aHbl 0OTaHHKO-reorpa)Mueckue pailoHbI, HHIEKCHI CO-
CTOSIHUS BUJIOB, )KU3HEHHBIE ()OPMBI, MECTA OOUTAHKS U COCTABJIEHBI KAPTHI UX PACIPOCTPAHEHHS.
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Azdrbaycanin Bugdayiotlarinin (4egilops L.) Eko-Bioloji Analizi

Z.1. Hiimbatov', N.V. Nasirova®
! Azarbaycan Déviat Agrar Universiteti
’Ganca Déviat Universiteti

Aparilan tadqiqatlar gostorir ki, bugdayiotlarin morfo-anatomik xiisusiyyatlorindoki konstant
elementlorin marker genlarindan seleksiya moaqsadi iiciin madoni névlords istifads edils bilar.

Acar sozlar: festikoit, bambuzoid, panikoit, floem, ksilem, peritskil

GIRIS

Azorbaycanda yabami taxillarin 500-a yaxin
névii movecuddur. Bu névlor Azarbaycanin miixtalif
botaniki-cografi  orazilorindo  genis  yayilaraq
tokamiildo forgli hoyati formalar (kkiimsovlar, bos
kollu, six kollu, soganaqli) amals gatirarak ¢oxillik
ot tipli polikarplar va birillik ot tipli monokarplara
ayrilirlar. Eyni zamanda yabami taxillarin bir sira

ndvlori  “Qumizi  Kitab”a diigorok  qorunma
ohomiyyati kesb edir. Umumiyyatlo, yabani
taxillarin ~ bioekoloji  xiisusiyyatlorinin  genis

Oyronilmosi yeni yaradilan modoni taxil sortlari
iiclin genetik material, hom do qorunub artirilmasi
ticiin boyiik zomin yaradir.

Azorbaycan orazisindo aparilan arxeoloji vo
paleobotaniki  todqiqatlar Binaqadi, Qobustan
(Abseron), Mingagevir, Giiltops (Nax¢ivan), Xocall
(Qarabag), Yaloytops (Goy-gol) vo s. dono-dona
stibut edir ki, bu arazids taxil¢iliq ve heyvandarliqla
bizim eranin I min illiyindon ovval do mosgul
olurlarmis.

Azorbaycanin bir sira milli maisot ogyalarinda —
govalords, dolgalarda, magara vo das rosmlorindo
bugda vo yabami taxil novlorinin siinbil vo
yarpaqglariin sokli hokk olunmusdur. Bu bir daha
yabani taxillarin  Azerbaycanin  mayigot  vo
madoniyystinds miihiim yer tutdugunu vo qodimdon
becarildiyini subut edir.

Yabani yayilmis taxil névlori arasinda seleksiya
vo introduksiya mogsadi liglin istifado edilo bilon
novlor Azorbaycanda daha genis yayillmigdir.Hoalo
vaxtilo akad. N.I.Vavilov vo bir sira gérkomli diinya
tadqiqatgilart  Azarbaycan orazisinde ekspedisiya-
larda olmus, yabani taxillarin kolleksiyasini toplamis
va tipoloji perspektivli novlerdon seleksiya iglorindo
genis istifado edilmisdir.

Azorbaycanda yayilan seleksiya ohomiyyatli
yabani taxillardan on &nomlisi bugdayiotdur
(Aegilops L.). Azorbaycan orazisindo bugdayiot
cinsinin 13 ndvil yayilmigdir. Bugdayiot qiymaotli
taxil novlorindon biri olub hazirda diinyada ondan
marker genlor almaq, qida vo yem moagsadilo genis
istifads edilir.

Aegilops L., novlorinin daha genis Gyronil-

mosine  maraqin  artmast  onlarin  gdbalok
xostoliklarine, ziyanverici hosaratlara qars1 davam-
lilig1 vo habela becarilon bugda novleri arasinda
xeyirli olamotlorin kogiiriilmasi liglin  interoqressiv
hibridlasmenin aparilmasidir.

MATERIAL VO METODLAR

Materiallar yigilaraq laboratoriyada kosimlor
aparilib, imumi qobul olunmus qaydaya osasen
Biolom mikroskopunda tadbiq edilib.

Apardigimiz odobiyyat analizi noticoesindo
miloyyon edilmisdir ki, bugdayiotlarin morfo-
anatomik, embrioloji veo ilmumon fundamental
todgigati genis Oyronilmisdir. Ayri-ayri aparilan
todqgigatlara osason  bioekoloji vo  tosorriifat
xiisusiyyatlorine toxunmus vo Aegilops L., cinsi
tglin  fundamental vo ya  Umumi  bir
ganunauygunluglar verilmomigdir.

Aegilops L. cinsino 5 seksiyada birlogon 22
nov birillik taxillar aid olub, o Hordea tribasina
daxil olur. Bu novler Triticum L., cinsina on yaxin
gohum hesab edilir ki, hatta bir sira alimlor bunlar
eyniliklo Triticum L., cinsina do aid edilirlor.
Aegilops L., cinslorinin areali demok olar ki,
biitovliikde Simali Afrika vo neotropik Avrasiyanin
arid saholorinds, daha dogrusu Qadim Araliq denizi
ohatesinde yayilmigdir. Miiasir klassifikasiyaya
asason onun areali asagidaki cografi orazilori ohato
edir: Conubi Avropa, Krim, Qafgqaz, Simali
Afrikanin ensiz sahil zonasi, Kicik Asiya, Iran,
Ofqganistan vo Orta Asiyanin bir hissasi. Bundan
olave arealin sorhadlorine Kanar adalar1 da aid
edilir ki, bu da hal-hazirda Qadim Araliq denizi
torpaqglarina aid edilmir.

Aegilops L., cinsinin novleri qeyd olunan
arealin genis orazisindo asason iso arid sahslorindo
daha ¢ox yayilmisdir. Bu névlar dagstoyi vo ¢ox da
boylik olmayan daglarin quraqliq sahslarine, doniz
konarlarina meyllidir.

Aegilops L., novleri miixtolif quru, 16ssli va
c¢inqilliq yamaclarda, qumsalli, agir gilli, soran vo
sorakatli, doniz otrafi va s. torpaq tiplerinds yayila
bilir. Bugdayiotlarin ¢ox névlori domys va quru
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okingilik  rayonlarinda (de. squarrosa, Ae.
triuncalis, Ae. kotschyi, Ae. ventricosa., Ae.
cylindrica va s.), akin saholorinds, iiztimliiklords,
baglarda va dince qoyulmus torpaqlarda alaq otlar
kimids genis yayilmigdir (Nasirova, 2010).

Abseronda, Boyik Qafqazin va Kigik
Qafgazin Gonco otrafinin quraqliq hissslorinda
Ceyrangdl, Kiir boyu orazids dinco qoyulmus
torpaqlarda bugdayiotlar ikincili bitkilik kimi
landsaftlarda asas rol oynayirlar.

Qeyd etmok lazimdir ki, Aegilops L. novlari
quraqliq orazilordos genis yayilmagqla yanasi, bir sira
novlari, dagoatayi, yiiksok dagliq vo hotta riitubatli
zonalarda da yayila bilir. Masalon, Ae. peregrina,
Ae. ovata, Ae. triuncalis Azorbaycan, Livan, Suriya
vo Tirkiys orazisindo doniz otrafi diizonlikdon
subalp comoenlikloro qoder formasiyalar toskil edir
(Hiimbastov, Nasirova, 1999). Simali Afrikada Ae.
ventricosa, Ae. ovata, Ae. trincalis vo basqa novler
quraqliq orazide bitmoklo yanasi, eyni zamanda
rlitubotli meso vo dagliq zonalarda da yayilmisdir
(I'opuoBa, 2005). Eyni voziyysto Azorbaycan
orazisindo do rast golmok olur. Mosolon, Ae.
squarrosa, Ae. kotschyi novlori doniz qiragi
qumsalliglardan tutmus riitubotli Talis, Boyiik vo
Kigik Qafgazin mesolorindo rast golinir. Ancaq
bugdayiotlar riitubstli vo messlik zonada da giliney
va bir qodar quru soraits daha meyllidir. Ona gora
do bugdayiotlar formasiyasi tiglin mesolikli vo
riitubatli zonalar moahdudiyyetli hesab edilir.

Bugdayiotlarin =~ formasiyas1  iigiin  diger
mohdudiyyatli zona sayilan diizen sohralardir. Tipik
diizon sohralarda bugdayiotlar tamamils rast galinmir.
Ona goro do cinsin areali orazisindo olan sohra
zonalar1 (moasalon, Iran, ©fqanistan) biitdv areala daxil
olmurlar. Buna goro do bugdayiotlarin areali
dizyunktiv areal sayilir. Umumiyyatlo, riitubotli
mesoliklor vo diizon sohralar Aegilops L., cinsinin
ndvlarinin areali daxilinds poncaralar hesab edilir.

Cox qiymotli vo vacib tosarriifat shamiyyatli
cins sayilan Triticum L. vo Aegilops L., novlorinin
yaxinlig1 bir sira tadqiqatcilarin kegmisds vo indi do
diqgetini calb edorak bu ndvlerin dyronilmasino
homigo bdylik maraq oyatmigdir. Bu todqiqatlar
asason seleksiya-genetik, sitoloji vo paleobotaniki
saholori ohato edir (CaBuenko, 1963; MexiyMmoB,
1975; Kynarun, 1983; Anenuna, ['oprosa, 2005).

Aegilops L., cinsinin sistematik voziyyoti genis
vo hortorofli ilk dofs olaraq Eyqin osash
monoqrafiyasinda tofsilati ilo igiqlandirilmigdir.

Qeyd edilon monoqrafiyaya vo slave monbao
dolillorino  osaslanaraq hesab etmok olar ki,
Aegilops L. cinsi 5 sobads qruplasan 22 ndva
ayrilir. Bélmalorin say1 novlarin say nisbatina gora
¢oxdur, név comi 22, boélmasi isa 5-dir. Bu nisbat
diqgeto layiq olaraq siibut edir ki, Aegilops L.
cinsinin novlori miixtoliflik togkil edorak genis
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amplitudali novdaxili doyiskenliye malikdir. Bu
amplituda siibut edir ki, tokamiilds bu cins 22 ndva
yox, xeyli novlors malik olmusdur. Digor novlar isa
doyiskenliys ugrayaraq ya yeni ndvlera vo ya
cinsloro baslangic vermis, ya da mohv olmuslar.
Umumiyotlo, bugdayiotlarm  ndvomologaloma
morkozi holodo tam agiqlanmamis vo bu giine kimi
do miixtolif oks fikirlor sdylonir.

Bugdayiotlar  lizorinds  aparilan  morfo-
anatomik toedqiqatlar azliq toskil edir. Tokamiildo
bu novler miixtalif ekoloji soraitlors uygunlagmiglar
ki, noticodo do miixtalif biomorfoloji tiplor omalo
galmisdir. Bu tiplerin hor biri 6zlinamaxsus morfo-
anatomik tiplorinin vegetativ orqganlarinin miiqa-
yisoli qurulug xiisusiyyatlori ayri-ayr1 ekoloji
tiplorin sistematik oalamatlorini {ize ¢ixarda bilir ki,
bu da o novlorin sistematikasinda vo seleksiya
islorinds miiveffoqiyyatlo istifads edils bilor.

NOTICOLOR VO ONLARIN MUZAKIROSI

Aegilops L. ndvlarinin bir ¢ox niimaysnds-
lorindo onlarin miiasir biomorfoloji tipine uygun
golmoyan anatomik olamatlor miisahide edilir.
Notico etibarilo bugdayiotlarda mdhkomlonmis-
doyismoyon faktorlu qurulus xiisusiyystlor nazoro
carpir. Bu xiisusiyyatlora cinsin ndvemalagalma,
kserofillosma vo struktur qurulusunun ixtisaslag-
mas1 aid edile bilor. Biitiin bunlar bir daha tosdiq
edir ki, bugdayiotlarin vegetativ orqanlarinin
qurulus gqanuna-uygunlugunun Oyrenilmasi bdyiik
nozari va praktiki shomiyyat kasb edir.

Bugdayiotlarin vegetativ orqanlarinin anatomik
qurulusu, tokamiildo uygunlagsma prosesindo oldo
edilmis qurulus xiisusiyyati ilo slagadardir.

Bu baximdan onlarin yarpaginin = Otiiriicii
sistemindoki xiisusiyyatina daha ¢ox diqqat verilir
(Hiimbstov, 2002; 3sepeBa, 2007; Hiimbatov,
Nasirova, 2009). Poaceae fosilosi iizra aparilan
morfo-anotomik todqiqatlar igorisindo kserofitlorin
yarpagmin  qurulusunun  dyronilmesi  boyiik
ohomiyyoat kasb edir.

Qeyd edildiyi kimi, Aegilops L. cinsinin
Azorbaycan arazisinds yayilan 13 ndviiniin he¢ bir
anatomik xiisusiyyatlori dyronilmomisdir.

Morfo-anatomik analiz: bugdayiot osason
birillik ot tipli bitkidir. Kokii sagaqlidir. Yarpaqlari
taxillarda oldugu kimi, lentvari, paralel damarl
olur. Adaton, alt yarpaqlar tez quruyur vo biikiilmiis
voziyyst alir. Yarpaq altlig1 bazon tiiklii olur. Eni 2-
7 mm, uzunlugu 30-40 mm-dir. Siinbiilii ndvlordon
asil1 olaraq yumurtavari, nestorvari va ya xotvaridir.
Stinbiil pulcuglart 2 odaddir, qinhdir, sisciksizdir,
adaton bir nego disicikli vo ya oxludur. Asagi ¢igok
pulcugu bes damarhdir, yuxarisi bir disli vo ya
oxludur. Don meyvesi uzunsov yumurtavaridir,
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yuxarist tikciiklidiir, qarinciq hissasinds sirimlidir,
donin rongi biitiin ndvlards tiind-qohvayidir, yuxari
vo asagl ¢igok pulcugu ilo bitisikdir vo ya
sarbostdir. Siinbullori elastikdir, asas1 1-3 odad
xirda, rudimentar stinbiilciiklordon ibaratdir.

Kok taxillarda oldugu kimi, daima ilkin
qurulusda olur. Uzununa kosdikde kokiin ucunda
0.2 mm uzunluqda olan kdok tiskiiyii goriiniir.

O apikal meristemin, ¢ox da iti olmayan
dairovi topesinds qalpaqciq formasinda goriiniir.
Kok fiskiiyii canli parenxim hiiceyrolordon ibarat
olub, siskin sitoplazmaya, niivoys, nisasta
donoalorindon ibarat olan aminoplastlara malikdir.
Qilaflar1 nazik vo seliklidir. Uskiik hiiceyrolori
oOlciisii vo formasina gors eyni deyildir. On daxili
hissadoki hiiceyralor izodiametrik vao xirdadir,
periferik hiiceyrolor iso daha iri vo uzunsovdurlar.
On xarici qatdaki hiiceyralorin  qilaflar1  va
mohtoviyyatt  todricon  seliklonorok — ayrilirlar.
Ayrilmis bu xarici qat hiiceyralori preparatda yaxsi
goriiniir. Onlarin sitoplazmasi qilafa dogru sixilmis,
vakuollar1 vo niivasi ise iridir.

Boliinma zonasini toskil edon apikal meristem
hiiceyralori izodiametrik, nazik qilafli, vakuolsuz,
dolu sitoplazmali hiiceyrolordon ibaratdir. Onlar
uzunsov siitunlar formasinda corgs ilo yerlosirlor.
Kok iiskiiyline yaxin hissado apikal zonadaki
hiiceyralori ili¢ qata ayirmaq olar. Asagi (xarici)
qatin hiiceyralori kalipbrogen (kok tiskilyiino vo
epiblems baslangic veran hiiceyra qati) ensiz soffaf
zona kimi nozors ¢arpir. Orta qatin torotdiyi
hiiceyralor inkisafin sonraki morhalslorinds ilkin
gabigin toxumalarina differensiya edir. On daxili
qati toskil edon inisial hiiceyrolor iso morkozi
silindri taskil edir.

Xarici zonanin daxili qatinda saquli yerloson
hiiceyralorin siralart arasinda bazon hava ilo dolu
olan bos hiiceyrs araliglar1 nazars ¢arpir. Preparatda
bu bosluglar demok olar ki, kok iiskiiyli zonasinda
baglangic gotiiron, tiind rongli uzunsov zolaq
formasinda goriiniir. Morkozi silindr zonasi doludur,
hiiceyrs aralarinda bosluglar miisahids edilmir.

Kokiin  topssinde  1-1.5 mm  masafoda
hiiceyralorin  boliinmasi  todricon qurtarir. Bu
hiiceyralor dartilaraq uzanir. Sitoplazmada iri
vakuollar gdriinmoys baslayir. Zonadaki (boyiimo
zonas1) hiiceyralorin todricon dartilib uzanmasina
goro kokiin uzununa — torpagin asagi hissasilo
inkisafi tomin olunur. Bu zonadaki hiiceyrolor
boliinma zonasina nisbaton soffafdirlar.
Mikroskopun iri bdyiidiiciisiinds bu soffafliq kokiin
morkozi hissesinds yerloson prokambinin uzunsov
hiiceyralorini  vo  yeni formalasan  Gtiiriicii
toxumanin elementlari olan floem va ksilemi yaxs1
gbrmayo imkan verir. Kokiin ortiik hissasinda bir
qath epiblemin vakuollasmaga baslayan uzunsov,
nazik qilafli, kutikulasiz, suyu asanliqla kego bilon

hiiceyralar goriiniir.

Qeyd etmoak lazimdir ki, bugdayiotlarin kdkiinde
ilk nozoro carpan xiisusiyyst kok elementlorinin
yiiksok kserofit qurulusa malik olmasidir. ©Omici tellor
iri boyiidiiciido ilkin vo sonraki morhslods tam
doyiskenliys ugrayaraq forqlonirlor. Qis vo yaz
aylarmda torpaqda riitubot ¢ox olanda kokdo amalo
golon omici tellor quragliq dovrds (gigoklonmodon
sonra) amalo golon amici tellorden qurulusuna gora
kaskin farglenirlor. Bir gayda olaraq quragligda omaols
golon amici tellar qivrim va qisa olmagla nisbaten az
vakuola vo xirda niivays malik olurlar. Bozi névlords
kok xaricden ektomikoriza ilo shato edilirlor. Gobolok
hiflerinden ibarat olan bu mikoriza ilkin (riitubatli)
moarhalodo omoalo golir. Adoton, kdkds mikorizanin
omolo golmasi ¢igakloma vo yarpaq qurumasi ilo
borabor bas verir ki, buna da biz quragqhiga
uygunlagsmada olan slavs bir fizioloji faktor kimi baxa
bilarik (Nasirova, 2009).

flkin  ksilem morkozi silindrdo  tetrarx
voziyyotdo yerlosir. Tlkin floem iso ksilem siialari
arasinda kigik sahalori ohato edir (Saok. 1).
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Sok. 1. A.tauschii C. kokiiniin en kosiyi
goriiniisii: 1 — amci tellor, 2 — endoderm, 3 —
peritsikl, 4 — parenxim, 5 — ksilem, 6 — floem.

Qapal1 otiirlicii kolletral topalar iki dairado
yerlosir. Periferiyada giiclii inkisaf etmis mexaniki
toxuma olan sklerenxim dairadas yerlosir. Sklerenxim
peritsiklik monsolidir. Xarici dairods xirda, daxili
dairodo iso nisboton iri topalar yayilmisdir
(Hiimbatov, Nasirova, 2006).

Silindrin on morkszi qati borabor qalinlagmis
vo odunlagsmis mexaniki toxuma hiiceyralorindon
toskil olunmusdur.

Bugdayiot cinslorinin govdesi limumi olaraq
epidermis ilkin qabiq vo morkozi silindrdon
ibaratdir (Sak. 2).
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Sak. 2. A - A.tauschii C. gdvdosinin en kosiyi goriiniisii: 1
— kutikul, 2 — epidermis, 3 — assimilasiya toxumasi, 4 —
agizciglar, 5 — sklerenxim dairosi, 6 — floem, 7 — ksilem, 8
— osas parenxim, 9 — 6zok boslugu. B - A.tauschii C.
govdosinin uzununa kosikdo anatomik qurulusu: 1 —
parenxim, 2 — albumin hiiceyralori, 3 — floem, 4 — ksilem.

Daxili dairodoki iri topalar bir gayda olaraq
parenxim toxuma igarisinde yerlosir. Dariciyin
altinda inkisaf etmis giiclii mexaniki toxuma va kigik
topalar qursagi govdoys mexaniki mohkomlik verir.

Epidermis vo xirda oOtiiriicii topalar arasinda
novbalogon xlorenxim vo lif qursaqlari goriiniir.
Xlorenxim hissasini Orton epidermds agizciqlar
miisahido edilir. Subepidermal vo daha dorin
qatlardaki bazi parenxim sahalor sklereidlogmisdir.
Topalarin torkibi eyni ilo yalniz ilkin toxumalardan
toskil olunmusdur.

Sklerenxim vo assimilyasiya toxumasinin
galinlig1 bugumaralarinin miixtslif hissalorinds eyni
deyildir. Yuxar1 daha yaxsi isiqlanan hissado
assimilyasiya (xlorenxim) toxumasi ¢ox, asagi
nisbaton zaif isiglanan sahalords iso xirda hiiceyrali
vo sayca ¢ox az olurlar. Bugumarasi osasinda
xlorenxim tamamilo olmur. Ancaq miioyyon
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dovrdon sonra xlorenxim hiiceyrolorine lignin
hoparaq qilaf qalinlagir, mohteviyyat olmur va
sanki bazonmis voziyyot alir. Bu zaman oOtiiriicii
topalar iki corgade sahmat qaydasinda diiziiliir.

Bugdayiotlarda inkisaf d6vriinda
bugumaralarlnda béyilims siirati doyisdiyindon tam
inkisaf etmis bitkido bugumarasinin Olgiilori
miixtolif olur. Daha dogrusu, govdenin yuxari
hissasindo bugumarasi getdikca qisalir. Buna asas
sobab bugumarasina baslangic veran interkolyar
meristemin faaliyyati zaifloyir va dlglico daha xirda
hiiceyralor téromoys baslayirlar.

Bugdayiotlarda govdenin sarilorok tozaden
inkisaf edorok qalxmasi asas morfofizioloji
xiisusiyyet hesab edilir. Yatmis gévdonin qalxmasi
vaxti interkolyar meristem vo iimumilo bu hissade
toxuma  kompleksinin  differensasiyasi  adi
bugumaras1 inkisafindan forqli gedir. Bu zaman
homin zonada olan tam formalasmis Otiirlici
toxuma kompleksinin elementloring, osas toxuma
kompleksinin dartihib bdliinmaesi tesir gostarir.
Dartilma noticosinds traxeal elementlor dagilir vo
dagilmis traxeal elementlorin vozifasini arada amala
golon lakunlar 6z {izorino gotiiriir. Yeni olokvari
elementlor omols golons godar (bir negs saatdan bir
neco giino godor) gida maddslorinin naqli demak
olar ki, tamamils dayanir. Toplanmis {izvi maddsler
bu zonada aktiv foaliyyst gostoran meristematik
toxumanin foaliyyatino sorf edilir.

Govdonin enino dogru bdyiimasi ilkin fazada
ilkin gabiq elementlorinin hesabina bas verir.

Kambi menssli yogunlasmanin olmamagi va
yarpaglarin qaidde hissesinden birina qiivvatli
inkisafi ilo olagodar amolo golmis coxsayli Otlirticii
topalar biitiin gévdos boyu yayilmigdir. Govdenin en
kosiyindon aydin olur ki, bu topalar goévdodo
diizgiin sira ilo diizilmiisdiir. Yarpaq izlerinin
torkibino daxil olan topalar bitki boyu 0Ozlerini
miixtolif formada gosterirlor. Onlardan bazilori
asag1 istiqamots oyilorak periferik yayilan topalara
qarisirlar. Yarpaq izlorinin topalari govdoe topalari
ilo miixtalif soviyyodo osason iso bugumlarda
qarisirlar. Noticadoe ¢ox miirokkob olan bir stel tipi
— ataktostell (Otiiriicii topalar1 osas toxuma
icarisindo sopolonmis halda yerlogson stel) amalo
golir.

Govdoanin ening dogru inkisafi 6zokds vo ilkin
gabigda olan hiiceyralorin dartilib uzanmasi vo ya
periklinal bolinmasi hesabina gedir. Bugda-
yiotlarda govdonin ena dogru bdylmosi dmriiniin
axirinadak ilkin intensiv boyiims hesabina gedir.

Bugdayiotlarin  yarpagi ensiz uzunsov va
paralel damarli olub, gdvdoys biikiilon yarpaq
qnindan ibaratdir (Sok. 3). Govdoni ohato edon
yarpaq qin1 meristemin marqinal (yanlardan)
aktivliyi hesabina toroyir. Yarpaq amfistomatikdir.
Yuxart hissosi  kolo-kotlir, asag1t hissasi iso



Hiimbatov vo Nasirova

diizgndiir. Bozi novlorde yuxart qatda ¢okokliklor
arasinda “motor” hiiceyralori goriiniir. Orta damarin
otiirlicli topast digor topalardan koskin forqlonir. O
dairovi formada olub sklerenxim va parenxim
toxuma ilo ohato olunur. Topada floem aydin
goriiniir. Floem olokvar1 borulardan ibarat olub
xirda vo dolu sitoplazmali peyk hiiceyralori vo
floem parenximi ilo novbalasir.

Sok. 3. A.triuncialis L. Yarpaginin en kosikdo anatomik
qurulusu: 1 — kutikul, 2 — epidermis, 3 — agizciq, 4 —
ksilem, 5 — floem, 6 — dovraloyici hiiceyralor, 7 —
sklerenxim, 8 — asas parenxim.

Bugdayiotlarin yarpagi qiivvatli inkisaf etmis
mexaniki toxuma — sklerenxim ilo miixtolif
hissolordon shato olunmusdur. Adoton bu mexaniki
liflor uzunsov zolaqlar formasinda yarpagin
miixtolif hissslorinde (yanlarda, topa otrafinda vo
s.) yayilaraq ona méhkamlik verir.

Metaksilem floemo birlogmis voziyyotdadir. 2-
3 odad protoksilem dalgali formada olan parenxim
hiiceyrs igarisindo yerlosir. Bazi topalar {ist vo alt
torofdon epidermiso birloson mexaniki toxuma ilo
ohatolonir. Morkozi topa yanlardan 2-3 adad xirda
topalarla novbolosir. Xirda topalar osas topadan
forqli olaraq mexaniki toxumanin komaoyi ilo
epidermisloa birlosir. Bunlar six yerlogon ohatoedici
hiiceyralarlo dovralonirlor. Xirda 6tiiriicii topalarda
ksilem 2-3 odunlagmis elementlordon ibarat olur.
Belo topalarin bozilorindo yalniz floem foaliyyot
gostarir.

Mezofil homogen tiplidir. Iri vo ¢oxsayh
xloroplastlarla doldurulmus vaziyystds olur.

Aparilan todgiqatlarda qeyd edilmisdir ki,
(3BepeBa, 2007) bugdayiotlarda xlorenxim fotosin-
tez liclin ¢ox aktiv olub, xiisusi qurulusa malikdir.

Bozi novlorde agizciq otrafi vo ya digor
epidermis hiiceyrolorinds trixomlar da miisahido
edilir. Agizcig toskil edon qapadict hiiceyralorin
uzunlugu {imumon 34-44 mkm olub, bir mm?’
sahaya isa taqriban 65-100 agizciq diisiir.

Iri 6l¢iilii vo nazik antiklinal qilafa malik
epidermis hiiceyralori bazi ndvlerde yarpagin
sirimlart arasinda yerlosorok onun isti vo quru
ddvrlards burulub qalinlagsmasina xidmat gostarir.

Odabiyyatlarda qeyd edildiyi kimi (Hiimbatov,

2002), taxillarda 3 tipde govde-yarpaq qurulusu
miisahido edilir: 1. Festukoid. 2. Bambuzoid. 3.
Panikoid.

Tadqiqat naticesindo miioyyan edilmisdir ki,
Aegilops., cinsinin biitlin ndvleri iiclin festukoid
tipli struktur qurulusu uygundur. Festukoid
(Festuca — valomir) tipli qurulusda Gtiiriicli topalar
2 corgado yerlosir. Xarici corgado nisboton xirda,
daxili corgado nisboton iri lifli borulu Otiiriicii
topalar olur.

Bugdayiotlarin epidermisi eynitipli olur. Ensiz
vo xirda agizciq hiiceyralori  agizcigotrafi
hiiceyralarlo assosiasiya toskil edirlor. Agizciq va
agizciqatrafi  hiiceyralor protoplastlar arasinda
coxsaylt mosamolorin kdmayilo olagali olur. Bu
coxsaylt protoplastik olagelors goére agizciq
kompleksini toskil edon hiiceyralor eyni fizioloji
biitovlik toskil edir. Bu kompleksds turqor vo
plazmolis hadisasi bir anda bas verir ki, bu da
agizeigin - yigilib-agilmasimi  tomin edir. Bozi
novlerds agizcigotrafi vo ya diger epidermis
hiiceyralorindo trixomalar da miisahids edilir.
Agi1zc181 taskil edon qapayict hiiceyralarin uzunlugu
imumon 34-44 mkm olub, 1 mm” sahoyo toqribon
65-100 agizciq diislir (Sok. 4). Mihit amillori
agizcigin sayi vo formasina da tosir gostorir. Quru
kserofit miihitds yarpaqda agizciglarin say1 azalir
va Olgiisii kigilir (Hiimbatov, Nasirova, 2009).

Sok. 4. A.cylindrica H. ndvinlin yarpaginin
agizciglarinin imumi goriindisi.

Cicoyin iimumi qurulusu: Aegilops L.
novlorinin ¢igaklari siinbiilciiklords inkisaf edir,
bunlar iso 6z ndvbosindo iimumi hamasg¢icokdo -
stinbill, siliplirgs vo qicada birlosirlor. Adaton,
stinbiil oxu iizorinds siinbiil vo ¢icok pulcuglari,
lodikullar, disicik veo erkokciklor tdroyorak
formalagir. Asagi ¢igok pulcugu siskin olur,
damarlidir, ucu 1-3 disli olur.

Miixtolif novlards ¢igoklarin siinbiilciikds say1,
homginin siinbiilciiklorin siinbiildo say1 doyisir.
Belalikls, ndviindon asili olaraq bugdayiot siinbiilii
2- don 7-a dok ¢igokli olub, bir donmeyvo oamala
gotirir. Bugdayiotlarin siinbiiliinds biitiin ¢igoklor
normal inkisaf etmir, inkisafdan qalmis gi¢oklorda
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olur, bunlar miioyyan inkisaf morhololorini kegir.
Moasalon, A.triuncalis noévlorinds siinbiildo doérds
yaxin ¢igok amols golir, lakin 2,3-li normal inkisaf
edir vo donmeyve amals gatirir.

Bugdayiotlarin  ¢igoyi — vahid miirakkab
inteqrasiya olunmus sistemdir, tokamiil prosesindo
cinsi ¢oxalmani tomin etmok li¢lin daha olverisli
sorait yaranmugdir. Inkisaf dovriindo ¢igokdo
qarsihigh  olagali ve qaqsiligh asili  fealiyyat
gbstoron orqan vo strukturlarin differensiyasiyasi
bas verir, bu isa yeni orqanizmin amalo golmasini
va inkisafini tomin edir.

Bugdayiotlarin ¢igayi — steril (lodikul vo cigak
pulcuglar) vo fertil (erkok-cik vo disicik)

strukturlarin macmuusudur. Disicik 6z ndvbasinda
asag1 fertil (yumurtaliq) ve yuxan steril (siituncuq
va disicik agz1) hissays differensiasiya edir. Bir ¢ox
novlards siituncuq qisa vo oturaq lslokvari disicik
agizcig1 formalagir.

Sak. 5. Cigayin qurulusu: 1 — siinbiil pulcugu, 2 — lodikul,
3 — yumurtaliq, 4 — ¢i¢oyin xarici pulcugu, 5 — daxili
pulcuq, 6 — erkokcik, 7 — siitunlu hiiceyralor, 8 — ventral
topa, 9 — prokambi siiasi, 10 — dovralayici hiiceyralor.

Hagalanmis disicik agizcigi ila biton, uzunsov,
bir qodor diismiis siituncugu olan qargidal
istisnadir. Yumurtaliq yuvaciq va divarciqdan iba-
rotdir. Yumurtali§in yuvasinda yumurta hiiceyra
formalasir. Erkok¢ik va disicik ela bir strukturdur
ki, burada erkok vo disi cinsi hiiceyrolor — qametlor
formalasir. Yumurtaligda mayalanma vo riiseymin
inkisaft — yeni fordin hayatinin ilk morhalslori bas
verir (Saok. 5).

Bugdayiotlarin ¢igaklari ikicinslidir. Carpaz
tozlanan bitkilordir. Cigok qrupu six siinbiildiir, tok-
tok oturan siinbiillor qurilan, tikli qil¢iga malik
olur. Siinbiil pulcuglan ¢i¢ak pulcuglarindan adston
qisa olur. Asagi ¢igok pulcugu sort kirpikl qina
calikdir, nestorvaridir. Yuxart ¢icok pulcugu
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ikidiglidir. Erkokciklori iigdiir. Disiciyi laloklidir.
Dan meyvasi yanlardan bir az basiqdir.

Tozcuqlarin qurulusu aperturaya goro ¢ox da
forqli olmur. Yalmz Vertebrata seksiyasinin
niimaysondslorinin  tozcuqlarinda sads apretura
Compo ryum  seksiyasi  niimayandslorindo
miirokkob apertura miisahido edilir.

Beloliklo, aparilan toqdidat  noticesindo
Aegilops novlorinin xiisusi qurulus va bioekoloji
xiisusiyyatloro malik olmas1 vo tokamiildo miistaqil
inkigaf xott tutub yeni novlora baglangic vermasi
aydn olur.
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Hiimbatov vo Nasirova

3.1. I'ymb6aToB, H.B. Hacuposa
Ixo-buosornyecknii Anaau3 Jruinoncos (Aegilops L) Azepbaiinkana
B wurore MOpCl)O—aHaTOMI/I‘-ICCKOFO aHaJM3a BETCTATUBHBIX W TCHEPATUBHBIX OPTaHOB OTHUJIOIICOB

A3ep6a17m>1<aﬂa BBICHEH psAd KOHCTAHTHBIX  IMPU3HAKOB, KOTOPBIE MOXHO  HCIIOJIB30BaTh  IJIA
TaKCOHOMUYECKHUX M T€HETHUKO-CEJICKIIMOHHBIX UCCIIEIOBAHUMN.

Z.i. Humbatov, N.V. Nasirova
The Bioecological Analysis of Aegilops in Azerbaijan

As a result of morpho-anatomical analysis of the vegetative and generative parts of Adegilops in Azerbaijan it
was found out the number of constant features which can be used for researches in taxonomy and breeding.
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Bo3pacTHas cTpyKTypa OYKOBBIX /IPEBOCTOEB CEBEPO-BOCTOYHOI0

ckyioHa boanmoro Kaskasa

A.B.SIxbsieB', I.A.MamenoBa’, A.A.Meaukos’

I - . .
Aszepbatioscanckuil Apxumexmypro Cmpoumenvusiii YHugepcumem

2
Jlenapmamenm Pazeumus Jlecos

B cTraThbe NpUBOASITCS JaHHBIE MO0 U3YYEHUIO BO3PACTHON CTPYKTYPhI OYKOBBIX JApeBocToeB CeBepo-
BOCTOYHOrO ckjJ0oHA Bosbmoro KaBkasa, 3a10:xeHHbIX Ha 6 mpoOHBIX miomaasax. [IpooHbie miomanmn
pa3MelleHbl B TpexX TUMAX OYKHAKOB ¢ moaHoToii 0,5-0,6. IToxydyenHble pe3yjbTaThl MOKA3aJdd, 4YTO
CTBOJIBI /IPEBOCTOSI B OCHOBHOM OTHOCSITCSI K IIUKJIMYHO Pa3HOBO3PACTHBLIM THIAM Bo3pacta. B Gyko-
BbIX HACAKIEHUSX JUIA pacipeieieHUsl 1epeBbeB M0 MOKOJIeHUIM ObLJIM PEKOMEH/I0BaHbI UX BO3pac-

THBIC NMpeaeJbl.

Kniouegwie cnosa: nacasicoenue, munel eca, maxcayuonHvie nokasamenu Opesocmoes, obvem cmeona, Je-
cucmocms, yCiogus npouspacmanus, Cmpoenie 0pesocmoes, CmeoJl 0epesd, 803pacm pyoxu

BBEJEHHE

OCHOBHOH 3a7jaueil NCCIIeZIOBaHUSI BO3PACTHOM
CTPYKTYpHI JPEBOCTOEB SBISETCS aHAIN3 BO3pac-
THOT'O COCTaBa MOIYJISLMU H3y4yaeMOH IpeBecHOM
MOPOABl B KOHKPETHOM YyYacTKe Jieca, BCKDPBITh
CYLIHOCTb ITOKOJICHUS U 0XapaKTepU30BaTh UX BO3-
pacTHYIO CTPYKTypy M BO3PacTHYIO CTIPYKTYpYy
JPEBOCTOS B IIeJIOM. BEIsBIICHHE MOKOJICHUH HEO0O-
XOAMMO JUIA TO3HaHUs 3aKOHOMEpHOcTel (opMu-
pOBaHUsI JAPEBOCTOEB, X CTPOSHHS M XOJa pOCTa,
npolecca CMEHbI MOKOJIEHUH U TIOPOJ B JIeCy.

ByxoBble neca KaBkaza mpencraBieHbl pa3HO-
BO3PACTHBIMHA HaCaJICHUSAMH C OOJBIINM AMarna3o-
HOM BO3pacToB. JTO OOYCJOBJECHO, B NEPBYIO OdYe-
pezb, OONbIION TEeHEBBIHOCIUBOCTHIO Oyka. TpyaHo-
JOCTYITHOCTb TOPHBIX OYKOBBIX JiecoB Bcero Kaskaza
JUISL SKCIUTyaTallid B TPOIDIOM SBIJIACH HCTOpHYC-
CKOM TNpPeAnochUIKOH (OPMHUPOBAHHS JEBCTBEHHBIX
Pa3HOBO3PACTHBIX OYKOBBIX JiecoB. VIHTEHCHBHOE
U3y4YeHHE BO3PACTHOM CTPYKTYpbl OYKOBBIX JIECOB
Kagkaza Hagangoce B 50-60— € rofpl Mpomnioro cTo-
nerus. Ha CesepHom KaBkaze B 9TOM HarnpaBiieHUM
paboramu A.S1.Opnos (1953), U.M.Haymenxo (1956),
AN Wmeua (1959), JI.B.bunua (1965), N.I1.KoBanb
(1969), K.K Kanyukuit (1972), B.A.OmicaeB (1985)
u T.0. Ha IOxnom KaBka3ze uccrnenoBanust npoBoau-
mu B.3.I'ymucamBrmm (1949), H.A.Canpixos (1974),
I'.H.T'uraypwu (1980), ILI.A. Anmmaypu (1987) u np.

BospactHas cTpykTypa OyKOBBIX IPEBOCTOEB
ceBepo—BocTouHOro ckiioHa bomsimmoro Kaskasa,
I/le HaXOAATCsl PalOHbI UCCIEeN0BaHUM, MajIo HU3y-
YyeHa (TOJBKO B JIGCOMHBEHTAPHU3AaLUOHHBIX pado-
Tax). MIMerommuecst OTphIBOYHBIE JaHHBIE OTHOCATCS
K 30 — 40 neTHeW MaBHOCTH, TOCJIE KOTOPBIX MpO-
M30IUTK OOJbIINE U3MEHEHUs], CBSI3aHHbIE C pacma-
JIOM COBETCKOro rocyaapcrsa. B nagane 90—x ro-
JIOB DHEPreTHYECKUI KPU3UC OXBAaTUI BCIO Pecry6-
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JIMKYy U B TedyeHHe 12-15 ner B kauecTBe TONIMBA
JKUTENN CEIbCKUX M PAHOHHBIX MECTHOCTEH HC-
N0JIb30BAIM JIPEBECUHY M3 OJIM3NeXalmx U J0C-
TYIHBIX JIECHBIX MacCHBOB. 3aroTOBKa IPEBECHHBI
OCYILECTBISIaCh IIOJHEBOJIBHO - BHIOOPOYHBIMU
pyOkamu Ha apoBa. Bce 3TH mpuBeno K CHIKEHHUIO
MOJHOTHI, a B OTHENBHBIX MECTaX pPacCTPOHUCTBY
JPEBOCTOEB.

C nesnpro M3ydeHus] COBPEMEHHOTO COCTOSIHHS
BO3PAaCTHOM CTPYKTYyphl OYKOBBIX [PEBOCTOECB B
['ycapckom Jiecxo3e B Tpex THIAX OYKHAKOB IO
oOIIenpuHATHIM TakcaluoHHbIM MeTonaM (OCT
56-69-83, 1983) Obun 3a0keHBI 6 TPOOHBIX TLIO-
maneit pasmepom 0,25-0,30 ra. Tumsl necoB ompe-
nemsmmn o JLW.IIpununko (1952). CormacHo
N.C.Cadapoy u B.A.Onucaeny (1991), pation uc-
CJIEZIOBAaHUA OTHOCHUTCS K JIECOPACTUTEIbHOH 00-
nactu KOxHoro makpockiiona bonpmoro Kaskasa.

MATEPHAJIBI 1 METO/bI

MecToHaxokIeHHEe MMPOOHBIX IUIOMAAeH U CO-
CTaB APEBOCTOEB MPUBOAUTCS B Tabmuue 1.

Ha xaxnoit nmpoOHO# IIIomaay MpoBOAWIN Jie-
COBOJICTBEHHO-TAKCAI[MOHHOE OIMCAaHUE, CIUIOIIHON
nepeder jaepeBbeB, a y 25-30 nepeBbeB HM3MepsIN
BBICOTY. Bo3pacT apeBocTost onpeensuii o KepHam,
B3ATBIM Y HIeliku kopus 25-30 nepeBbeB Oyka u 3—5
COIyTCTBYIOLIMX NOPOJX U IO CIMJIaM Ha 3TOH ke
BbICOTE y 5—7 OYKOB U 2—3 COIMyTCTBYIOIIUX TTOPOJI.

TakcallmoHHBIE MaTepualbl aHATU3UPOBAIU B
COOTBETCTBHHM C METOJUYECKUMH YKa3aHUSIMH
I''H. Turaypun wu TI'.C. JIxeOucamsumu (1990).
Cratuctuueckuit aHaImn3 BBITTOTHSITH 1o
C.H.CganoBy (1985). Tum Bo3pacTHO# CTPYKTYpHI
JpeBOCTOEB ycTaHaBauBanu 1o JI.B. bununy
(1965) , I'.E. Komuny u 1.B. Cemeukuny (1970).



Bospacmuasa cmpyxmypa 6ykoguvix opegocmoeg

Tabéauna 1. Pacronoxxenue npoOHBIX IIONIAEH H COCTaB IPEBOCTOEB

[IpoGHsie mio- [Tnomans, OKCIo3ULUs KpytusHa, JlecopacTurenbHble CoctaB apeBoCTOs
i u ra 0° YCIIOBUSI
1T -1 0,27 10-B 30 OBc/A | 8bx1Tp1 +Kun/9bk1Tp
TII1-2 0,30 10-B 30 OBC/A, 10Bbx/9Bk 1T'p+Tn
1I1-3 0,25 C-3 20 Mnp/C, 10Bk+T'p+Ka
I111-4 0,28 C-3 20 Inp/C, 10Bbx+I"p
T1I1-5 0,30 C-3 35 Slem/B; 8bk1'p1 Tn+Kn
I1I1-6 0,25 C-3 35 Sem/B, 9bk1I'p+Tn+/1

PE3YJIbTATBI U OBCYKAEHUS

Hccnenyemble BUIbI OyKHSIKOB HPEICTAaBIIEHBI,
YaCTUYHO, PACCTPOCHHBIMU KOPEHHBIMH  CO00-
IIECTBAMH, KOTOPBIC HA BEPXHEH U HIDKHEH I'paHHIE
CpEeIHEro ropHOro mosica (OpMHUpPYIOT CMEIIAHHEIE,
a B CaMOM CPEJHEM M0sICE YHCThIE 110 COCTaBY JApe-
BocTou (Tabm.2). B atom mnosice jomuHUpYyeT OyK,
MPUCYTCTBYIOT Tpal, ay0, KIeH U TOmoyb (pexe).

JpeBocTon, B OCHOBHOM, CPEIHETIPOU3BOIUTEIHHBIC
n otHocsitest K II-1I1 kmaccam OGonmtera. Cpemnue
TaKCAIlMOHHbBIE TIOKAa3aTeNN TPOOHBIX IJIOMIAAeH
JIPEBOCTOEB MOKa3aHbI B TAONHIIE 2.

3areM CcoCTaBJIMCh TaOJUIBl  paclpeleseHUus
JIEpeBbEB B Tpeaenax ABAAIATIIICTHUX KIIacCOB
BO3pacTta IO YEeTHIPEXCAaHTHMETPOBBIM CTYIIEHSIM
TONIIUHEI (Tabm.3).

Ta6auna 2. TakcaioHHbIE TIOKa3aTe Il TPOOHBIX TUIONIAICH

Howmep I1IT Tun neca d., cm Hep M Agp, JIeT Nyyy Gum>ra’! M mra
MI1-1 Byx/oBc 20/40 17/27 90/167 371/84 11,6/10,6 90/128
II1-2 Byx/oBc 29/48 17/28 85/175 484/71 15,2/12,8 117/160
II1-3 Byx/mmp 48 28 177 115 20,7 260
[11-4 Byx/mp 52 29 199 98 20,8 260
II1-5 Byx/scm 40 26 160 170 21,4 248
I1-6 byx/scm 26 21 115 392 20,8 198

[pumeuanue: 20/40 — cpeauue quamerpst 11 / 1 — spyce qpeBocTost.
Ta6auua 3. Bo3pactHast cTpyKTypa OYKOBBIX IPEBOCTOEB
KounuecTBo aepeBbeB Ha MPOOHBIX MIOmAAsX, Wt / %
Knaccsl Bo3- =1 -2
pacta -3 -4 III -5 -6
11 spyc 1 spyc 11 sipyc 1 spyc
11 21/5,7 - 34/7,0 - - - 8/2,0
il 101/27,2 1/1,2 142/29,3 - 1/0,9 - 3/1,8 76/19,4
v 87/23,5 3/3,6 115/23,8 2/2,8 4/3,5 - 7/4,1 48/12,2
\Y 54/14,6 7/8,3 68/14,0 3/4,2 7/6,1 - 13/7,6 45/11,5
VI 26/7,0 8/9,6 35/7,2 6/8,5 8/7,0 4/4,1 14/8,2 46/11,7
VII 23/6,2 8/9,5 25/5,2 9/12,7 14/12,1 8/8,2 20/11,8 39/10,0
VIII 21/5,7 11/13,1 24/5,0 14/19,7 14/12,2 16/16,3 27/15,9 43/11,0
IX 13/3,5 9/10,7 16/3,3 8/11,2 15/13,0 17/17,3 29/17,0 33/8,4
X 12/3,2 17/20,2 9/1,9 9/12,7 14/12,2 19/19,4 27/16,0 26/6,6
XI 5/1,3 6/7,2 8/1,7 4/5,6 10/8,7 8/8,1 13/7,6 12/3,1
Xl 3/0,8 6/7,1 3/0,6 7/9,9 13/11,3 6/6,1 6/3,5 6/1,5
X1 1/0,3 3/3,6 3/0,6 2/2,9 3/2,6 5/5,1 3/1,8 7/1,8
XV 2/0,5 3/3,5 1/0,2 3/4,2 6/5,2 2/2,1 5/2,9 2/0,5
XV 2/0,5 2/2,4 - 2/2,8 2/1,7 4/4,1 1/0,6 1/0,3
XVI 1/0,2 1/1,4 1/0,9 3/3,1 1/0,6
XvIl 1/1,4 3/2,6 2/2,1 -
XVIII 2/2,0 1/0,6
XIX -
XX 1/1,0
XX1 1/1,0
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Kak BuaHO U3 maHHBIX TaO. 3 Bce Hacaxkie-
HUSI, COTJIACHO CXeMe KJIACCU(MKALUH THIIOB BO3-
pacTHOM CTPYKTypbl A1 OYKOBBIX IPEBOCTOEB
KaBka3a, Bce 6 pOOHBIX TUIOMIAAEH OTHOCSATCS K
Pa3HOBO3PACTHBIM € TPYNIIOBBIM CMEIIEHHEM IIO-
KOJICHHH. J[peBOCTOM DPa3HOBO3PACTHOM CTPYKTY-
PBI COOTBETCTBYIOT IPEJICTABICHHUIO «O PAaBHOMED-
HOM BOCCTaHOBUTENILHOM Hporecce» (CToIsIpoB U
Kysnernosa, 1976).

OpnHako aMIUIMTyJa Koje0aHMs BO3pacTa Ha
NpOOHBIX IUIOMIAASX HEOIWHAKOBA: HaWMEHbLIas
oTMe4eHa y OyKHSKOB sicMeHHUKOBBIX Ha [1I1-6, a
HauOonbmas - OYKHSIKOB MArlOPOTHUKOBBIX Ha
II1-4 ¢ pumamazoHamMu KoyeOaHUIl COOTBETCTBEH-
Ho 21-300 ner m 101-420 ner. Makcumym ne-
peBreB npuxonutcs Ha [II1- 6 na III, a na III1-4
Ha X KJIacchl BO3pacTa, B 00OMX Cilydasix HE B
cepenuHe psija pacupenesieHus, a aCHMMETPUIHO,
B HMcxomsmue psaasl. KonnuecTBo nepeBbeB Ha
[II1-4 or mMakcuMyma B 00€ CTOPOHBI yYMEHBIIIa-
IOTCs TocTernenHo, a B [II1-6 nHabmromaeTcs ru-
nepOoNuYecKuii  XapakTep paclpeneneHus Je-
pesbeB. B Oykuskax Ha I1I1-4 u III1- 6 npeBoctoii
MPOSIBIIIET TUTPECCUBHBIE (Pa3bl AUHAMUKH (TIpe-
001a1aI0T COOTBETCTBEHHO BOCXOMAALIMH MU HUC-
XOASALIMNA PsIIIbI), UTO 3HAMEHYET co0O0l pe3ynbTa-
Thl HEIyOOKMX Aurpeccuil (IOCTKIMMAaKCOBOE
COO0OIIECTRO).

Ha TII1-3 wu III1-5 ammmutyna kosieOaHuit
BO3pacTa JIEPEeBhEB M3MEHSETCS B JWANa30OHE CO-
otBeTcTBeHHO 41-340 ner u 41-360 ner. Makcu-
MyM JIepeBbeB npuxoauTcs Ha [X kmaccel Bo3pac-
Ta U OHHM DACIIOJIOKEHBI HE B CEpEIUHE, a CO
CMEILIEHUEM Ha OJMH KJacC B CTOPOHY HHUCXOI-
miero psga. Ha I1I1-3 B XII knacce HabmomaeTcs
CKa4uK0OOpa3HOE YMEHbILEHHE 1ePEBLEB.

Hpesoctou IIII-1 u IIII-2 cocrosT u3 ABYX
ApYyCOB, C JHara3oHaMH KonebaHuil Bo3pacra 21-
300 nmer. Mononoe mnokonenue (Bospact ao 120
net) Ha I1I1-1 cocraBnser 67,7%, npucnesaroiee
-(Bo3pact mo 180 ner) — 18,7%, a na I1I1-2 Oyner
cootBerctBeHHO 60,7% n 17,3%. Makcumym ne-
peBbeB B I-x apycax mpuxoautcs Ha [I1-1-X, Ha
[I1-2—VIII xnaccel Bo3pacTta, U OHH CMEIICHBI
COOTBETCTBEHHO B CTOPOHBI BOCXOJSIIETO U HUC-
XOAALIETO PsOB. YMEHbILICHUE KOJIUYECTBa Jie-
pPEBBEB OT MakCUMyMOB B [-X sipycax wmumeT ckad-
KooOpa3Ho. Pacnipenienenue nepeBseB Ha 2-X spy-
cax UMEIOT TUMIEPOOTNIECKUH XapaKTep.

[TonydyeHHble JaHHBIE IIOKa3bIBAIOT, YTO
OYKHSIKH CEBEpO-BOCTOYHOIO CKJIOHA boibinoro
KaBkaza mo cBoell BO3pacTHOM CTPYKType pas-
auuHbl. OHM U3 HUX MMEIOT CPaBHUTEIBHO He-
OONBIIYI0 aMIUTUTYyAy KoJieOaHWi Bo3pacta H
OJIMH MAaKCHUMYM JI€pEBbEB, KOTOPBIH NMPUXOAUTCS
Ha CpeJHUIl A JaHHOTO HaCaKAEHMs KJacc BO3-
pacra, OT KOTOPOro HaOIIOAeTCs IOCTENEHHOE

Bospacmuas cmpyxmypa 6yxosuix opesocmoes

YMEHBIICHUE YHCIIa JIEPEBhEB B 00€ CTOPOHEIL.
Jpyrue HacaxIeHHs HUMEIOT OTHOCHTEIBHO
OoNbLIyI0 aMIUIMTYZy KosnebGaHui, MakCUMyM
JIEPEBBEB y HHUX PACIHOJIOKEH aCUMMETPUYHO, a
YHCIIO CTBOJIOB TIO KJIaccaM BO3pacTa U3MEHseTCs
CKayKaMH.

OTH U3MEHEeHusl NpUBOAATCSA B Tabn.4 , rae
[IOKAa3aHO pacIpeieeHue JIepeBbeB NPOOHBIX
IUIOMIA/ied Mo BO3pacTy U auamerpy. lIpuBeneH-
HbI€ JJaHHbIE IIOKA3bIBAIOT, YTO U1 OYKHSKOB Ce-
BEPO-BOCTOYHOTO ckioHa bonbiioro Kaskasza xa-
paxkTepHbl OoJbIINE KOoIeOaHUs KaK 10 BO3PAcCTy,
B TIpeeniaXx OJHOW CTYNEeHU TOJNIIMHBI, TaK U 10
JUaMeTpy, B MpeAesax OJHOrO Kllacca BO3pacTa.
Tax Bo3pacT 1epeBbeB, OTHECEHHBIX K CTyIEeHU 48
cM, BapbupytoT oT 81 roma mo 300 net, a Tuamer-
pHI nepeBbeB X kiacca ot 16 mo 68 cm. Takas xe
KapThHa HaONIolaeTcs W B JPYTUX CTYICHSX
TOJNIIMHBI M KJaccax Bo3pacta. Takum oOpas3om,
pasHuIla B BO3pacTe OJUHAKOBBIX MO pa3Mepam
JIepeBbeB Hepeako noxoauT ao 220 mer. B To xe
BpeMsl OJHOBO3pACTHBbIE [EPEBbS MOTYT OTJIH-
Y9aThCs 10 pa3Mepy Ao 4-5 pas.

Pacnpenenenue oOiiero 4mcna 1epeBbEB IO
rpynraM JUaMeTpoB U Bo3pacty (Tabi. 4) Oynaer B
CIIEyIOIIEM BHIE:

10 TpynnaMm AuameTpos — I rpynmna — ¢ aua-
METPOM Ha BbICOTe Tpyau O6onee 60 cm (4,5%); 11
rpynmna — 26-56 cm (37%); III rpynmna - 8- 24cm
(58,5%);

110 BO3pacTy jepeBbeB — noapoct (1-60 ner)
— 21,7%; cpenneBo3pactueie (61-120 mer) —
34,2%; npucnesaromue (121-180 net) — 25,5%;
cnensie (181- 240 net) — 14,0%; nepectolinbie —
criie 240 ner — 4,6%.

[To pe3ynpraTaM HcciaeIOBaHUI MOXKHO cje-
JIaTh CJIEIYIONINE BEIBOBI:

1. PaccMoTpeHHBIE OyKHSKH peruoHa B OC-
HOBHOM  OTHOCATCS K  ILMKJIMYHO  pPa3HoO-
BO3PAaCTHBIM THIIAM C aMIUIATYI0M KojeOaHus OT
21 roma no 420 net, kotopsie B 1,5-2,0 pa3a mpe-
BBHIIIAIOT CPEIHUI BO3pAcT JIPEBOCTOSI MPOOHBIX
IUTOIIAIEH.

2. B OyKOBBIX APEBOCTOSIX paclpeneseHue
JIEpeBbEB IO BO3PACTHBIM THUIIAM HAMH PEKO-
MEHJIOBaHO B CIIEAYIOIIEM BuAe (C BO3PACTHBIM
panrom B 60 mer): mompoct — 1-60 nert; cpenHe-
Bo3pacTHele — 61-120 net; npucnesatouiue — 120-
180 net; cnensle — 180-240 net u nepecroiinsie -
cBbie 240 ner.
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A.B. Yohyayev, G.9. Mommadova, 9.9. Malikov

Boyiik Qafqazin Simali-Sarq Yamaclarindaki Fistiq Agachqglarinin
Yas Strukturu

Magqalade Boyiik Qafgazin Simali-gorq yamacindak: fistiq agacliglarinin yag strukturunuu Oyronilmasi
liclin Qusar meso tosarriifatinda 6 tocriiba sahasi qoyulmuslur. Tacriiba saholori dolulugu 0,5-0,6 olan
fistighglarin ti¢ meso tipindo yerlosdirilmisdir. Alinan naticalor agacliqlardaki govdslorin asason tsiklik
miixtalifyashilar yas tipine uygun oldugu miioyysn edilmisdir. Fistiq megaliklorinds agaclarin nasillars
bolgiisii ligiin yas hodlori toklif edilmigdir.

A.B. Yakhyayev, G.A. Mammedova, A.A. Melikov
The Age Structure of North-East Slopes Beech Forest Area of Great Caucasus

For the purpose of the study the age structure of the beech forest on north-eastern slopes of Great Cauca-
sus, 6 experimental plots at Gusar forest agriculture were selected. On the experimental area comprising
0.5-0.6 fullness, the 3 beech forest types were located. Data obtained revealed that stems of forest were
correspond, mainly, to type of cyclic age diversity. For distribution of plants in beech forest to genus the
age limits were proposed.
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Uziimiin Birinci Nasil (F1) Hibridlorinin Mildiu (Plasmopara Viticola Berl. et de
Toni) Xastoliyine Davamhhgmin Dominantliq Daracasinin vo Heterozis

Effektinin Todqiqi

H.M. Sixlinski

AMEA Genetik Ehtiyatlar Institutu, Baki AZ1106, Azadliq prospekti 155, Azarbaycan,

Magqalods mildiu xastoliyine davamh (2 bal) névloraras1 miirokkab hibridlorlo patogens miixtalif

davamhh@ ilo forqlonan Avrasiya néviino (Vitis vinifera L.) aid olan iiziim

sortlarmin

carpazlasdirilmasindan alinmis birinci nasil (Fi) hibridlorinin mildiu xastsliyina davamhiliginin
dominanthq daracasi vo heterozis effektinin tadqiqindon bahs edilir.
Acar sozlor: mildiu, dominantliq daracasi, heterozis effekti, V.vinifera L., patogen, donor

GIRIS

Mildiu xostoliyi Azorbaycan soraitindo ¢ox
genis yayilan, iiziim tonoklorine hadsiz daracads
ziyan vuran v on  tohliikoli  gdbolok
xostaliklorindon biridir. Patogen yalmiz bitkinin
canli toxumalarinda parazitlik etmokls, obligat xa-
rakterli goboloklordon biri hesab olunur. Demok
olar ki, liziim becorilon biitiin bolgolords inkisaf
edir, lakin havasi quru vo isti olan yerlordo
misahido olunmur. Mildiu (yalangt unlu seh)
xostoliyinin torodicisi Plasmopara viticola Berl. et
de Toni gdbalayidir (Sixlinski, 2004).

Mildiu xostoliyinin toradicisi vegeta-siyanin
biitiin  dovrlerinds  {iziim  tonoklorinin  yasil
orqanlarini, o ciimladen yarpagqlari, cavan zoglari,
bigciglari, ¢icokqruplarini \6) salximlari
zadolayarak, liziim plantasiyalarina kiilli miqdarda
ziyan vurmasi ilo saciyyslonir. Adeston, avvalce
xostoliklo  yarpaqlar sirayatlonir, bu iso sonra
tonaklorin diger yasil orqanlarnin sirayatlonmasi
iicilin ikinci yoluxma (infeksiya) monbayi vozifasini
yerine yetirir (BoiitoBnd, 1981; Sixlinski, 2004).

Novloraras1 miirokkob hibridlorlo V.vinifera L.
vo V.amurensis Rupr. ndvlorine monsub miixtolif
davamliligr ilo forqlonon iiziim sortlar1 arasinda
carpazlasdirilma aparilaraq, birinci nosil (F1)
hibridlerinds gobalok xastaliklerine va fillokseraya
davamliliq  olamotlorinin  irson  keg¢masinin
ganunauygunluqlart todqiq edilmisdir. Miislliflor,
torofindon miioyyon edilmisdir ki, birinci nasil (F1)
hibridlerinds ¢ox bdyiik immunoloji heterogenlik
meydana ¢ixir (I'y3yn, 1978; I'ymentok, 1979; He-
JoB 1 Ararosa, 1989; Sixlinski, 2006, 2007, 2008).

Mildiu vo oidiuma davamliliq olamatlorinin
Oyronilmosi mogsadilo Avropa-Amerika vo Avropa-
Amur Uizim novleri arasinda ¢arpazlagdiriima
aparilaraq, almmis hibridlorde mildiu va oidiuma
davamliliq slamatlorinin monogen kontrol olundugu
miioyyan edilmis vo hamin slamatlorin bir-birindon va

E-mail: sh.haci@yahoo.com

eyni zamanda digor olamatlordon do asili olmadig
askar edilmisdir (Gununmenko u tun, 1978; Ty,
1987, 2005; IItra n @unwmmrerko, 2008).

Mildiu  xeostoliyine davamli  ndvlerarasi
miirokkob hibridlorls patogens miixtslif davamliligi
ilo forqlonan Avrasiya noviine (V.vinifera L.) aid
lizim sortlarinin ¢arpazlagdirilmasi noticosinda
almmis birinci nasil (F1) hibridlorinin dominantliq
dorocosi  tadqiq edilmisdir.  Carpazlagdirilma
kombinasiyalarindan asili olaraq, birinci nasil (F1)
hibridlerinde mildiuya davamliliq tam, natamam
(araliq) vo monfi dominantliq dorocesi askar
edilmisdir. Miuslliflor, eyni zamanda iizlimiin birin-
ci nosil hibridlorinin heterozis effektini todqiq
edorok,  miioyyonlosdirmislor ki,  patogeno
davamliliq asasen valideyn ciitlorinin genotipindon
daha cox asilidir (Okborov vo b., 2006, 2006;
Salimov, 2007; Sixlinski, 2006, 2008).

Almmug hibridlerin analizi gosterir ki, fillokse-
ra, patogen mikroflora, mildiu, oidium, boz
¢lirimaya kompleksdavamli, yiiksak mohsuldarliq
vo yaxst keyfiyyotli mohsula malik polifaktor
slamatlorin bir genotipds toplanilmasi miimkiindiir
(Vcaros, 1988; LlItun, 2005).

Mildiu vo oidium xastoliklorina davamli iiziim
sortlarinin yaradilmasi moagsadi ilo V.vinifera L. vo
V.amurensis Rupr. novlori arasinda ¢arpazlasdirilma
aparilaraq, seleksiya praktikasinda ilk dofo olaraq
mildiuya davamliliq Pv (a) geninin V.amurensis Rupr.
ndviinden, oidiuma davamlihiq Un (v) geninin iso
V.vinifera L. ndviino monsub {iziim sortlarindan naslo
kegdiyi miioyyon edilmisdir (ILItun, 2005; [t 1
Ounumnmenko, 2008).

MATERIAL VO METODLAR
Azarbaycanda iiziim sort vo formalarinin mil-

diu  xostoliyine  davamliliginin  Syronilmasi
mogsadilo  miixtolif  ekoloji-cografi  soraitdo
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(Qarabag Elmi-Tadqiqat Bazasinda, Tovuz Dayaq
Moantoqasinds, Abseron Elmi-Tadqiqat Bazasinda),
tabii fonda 700-don artiq {iziim sort vo formalarinin
patogenla sirayatlonmasinin tobii fonda fitopatoloji
giymatlondirilmesi aparilmisdir (Sixlinski, 2006;
IMuxauackuii, 2006, 2009, 2009, 2009, 2009;
[Muxnuacku# u ap., 2008, 2009).

Aparilan fitopatoloji giymatlondirilmo
noticasindo davamli vo tolerant reaksiya gdstoran
14 hibrid iziim formasi segilorok, onlarin hom
dominantliq doracasi, hom do heterozis effekti
todqiq edilmisdir.

Birinci noasil (F1) hibridlerinde mildiu xastoliyine
davamliligin dominantliq deracs-sinin va heterozis ef-
fektinin tadqiqi magsadilo davamli (2 bal) ndvlerarast
miirokkob hibridlerle patogens miixtalif davamliligi
ilo forqlonan Avropa-Asiya (V.vinifera L.) noviina
moansub iiziim sortlar1 arasinda asagidaki kombina-
siyalar {lizro ¢arpazlagdirilma aparilmisdir:

Zeybel 13-666 x Aleatiko;

SV 18-315 x Irsai Oliver;

SV 12-375 x Traminer ;

SV 18-315 x Aliqote;

Zeybel 13-666 x Turiqa;

Zeybel 13-666 x Muskat fioletoviy;
Zeybel 13-666 x Qregeskiy rozoviy;
Aleatiko xZeybel 13-666;

Kaberne x SV 18-315;

Muskat beliy x SV 12-375.

Birinci  nesil  (F1) hibridlorinin = mildiu
xostaliyine davamliliginin tobii fonda fitopatoloji
giymatlondirilmasi zaman1 5 balli skaladan istifada
edilmisdir (Botitouu, 1981, 1987; Hemos, 1985).
Tabii fonda segilmis birinci nasil (F1) hibridlorinin
hom dominantliq doracasinin, hom dos heterozis ef-
fektinin gostoricilori molum formula ilo tadqiq
edilmisdir (A6pamoBa, 1992).

NOTICOLOR VO ONLARIN MUZAKIROSI

Caodval  1-don  goriindiiyli  kimi, mildiu
xostoliyina davamli (2 bal) komponentlors malik
ana formalarla (Zeybel 13-666, SV 18-315, SV 12-
275) davamsiz (4 bal) komponentloro malik ata va-
lideyn formalarin (Aleatiko, Irsai Oliver, Traminer,
Aliqote) carpazlasdirilmasi noticosindo alinmis bi-
rinci nasil (F1) hibridlorindo dominantliq deracasi
miisbat olmug va davamli ana (2 bal) valideyn for-
maya yaxinlasdigi toyin edilmisdir. Dominantliq
dorocosi davamli (2 bal) valideyn formaya
yaxinlasan formalar bu carpazlas-dirilmadan
alinmug hibridler (Zeybel 13-666 x Aleatiko va SV
12-375 x Traminer) oldugu miioyyon edilmisdir.
Hibridlords miisbot dominantliq daracssi d=1,95 ils
(Zeybel 13-666 x Aleatiko) d=1,46 (SV 18-315 x
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Irsai Oliver) arasinda toraddiid etdiyi miioyyen
edilmisdir (Cadval 1).

Davamli (2 bal) komponentlors malik ana
formalarla ¢oxdavamsiz (5 bal) komponentlora
malik ata formalarin ¢arpaz-lagdirilmasi naticosinda
alinmig birinci nosil (F1) hibridlorinde do miisbat
dominanthq doracesi miisahido  olunmusdur.
Miisbst dominantliq deracesi d=1,28 ilo (Zeybel 13-
666 x Turiga) d=1,25 (Zeybel 13-666 x Muskat
fioletovly) arasinda toroddiild etdiyi toyin
edilmigdir.

Davamli (2 bal) komponentlora malik olan ana
formalarla tolerant (3 bal) komponentlors malik ata
formalarin ¢arpazlas-dirilmast naticesinds alinmig
birinci nosil (F1) hibridde dominantliq deracasi
monfi  oldugu mioyyon edilmigdir. Monfi
dominantliq doracasi d=-2,08-0 (Zeybel 13-666 x
Qregeskiy rozoviy) barabar olmasi askar edilmisdir.

Davamsiz (4 bal) komponentlors malik olan
ana formalarla davamli (2 bal) komponentlora
malik ata formalarin ¢arpazlas-dirilmasi naticosinda
alinmis birinci nosil (F1) hibridlorinde monfi
dominantliq doracesi meydana ¢ixmisdir. Monfi
dominantliq derocasi d=-0,5 ilo (Aleatiko x Zeybel
13-666) d=-1,2 (Kaberne x SV 18-315) arasinda
toroddiid etdiyi miloyyon edilmisdir.

Coxdavamsiz (5 bal) komponentlors malik
olan ana formalarla davamli (2 bal) komponentlora
malik ata formalarin ¢arpazlagdirilmasi naticosindo
alimmig birinci nasil (F1) hibriddo dominantliq
dorocosi miisbot olmusdur. Miisbot dominantliq
doracesi d=0,11-0 (Muskat beliy x SV 12-375)
borabar olmasi agkar edilmisdir.

Mildiu xastoliyine davamli (2 bal) ndvlorarasi
miirokkab hibridlorle (Zeybel 13-666, SV 18-315,
SV 12-375, yoni bu novlorarast miirokkob
hibridlordon ¢arpazlag-dirilmalarda hom ana, hom
do ata valideyn ciitii kimi istifade olunmusdur)
patogens miixtalif davamliligi ilo  forqlonon
Avropa-Asiya noviine aid {izim sortlar1 arasinda
aparilan c¢arpazlag-dirilma noticosindo  alinmis
birinci nasil (F1) hibridlori igorisinde dominantliq
dorocolori hom miisbot, hom do monfi istigamoto
dogru meyl etdiyi toyin edilmisdir.

Cadval 2-dan goriindiiyii kimi, mildiu xastoliyino
davamli (2 bal) komponentloro malik ana formalarla
patogeno davamsiz (4 bal) komponentlors malik ata
formalarin ¢arpazlasdirilmas1 naticosindo  alinmig
birinci nasil (F1) hibridlorinin  hamisinda monfi
heterozis effekti meydana ¢ixdig1 miiosyyon edilmisdir.
SV 18-315 x irsai Oliver kombinasiyasindan alinmis
Univers (I11-49-6) hibridindo manfi heterozis effekti
G=-48,7% ilo Zeybel 13-666 x Aleatiko
kombinasiyasindan  alinmig  Qaliya (XI-36-47)
hibridinde monfi heterozis effekti G=-65% arasinda
toroddiid etdiyi arasdirmalar zamam miioyyon
edilmisdir (Cadval 2).
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Cadval 1. Birinci nasil (F1) hibridlorinin mildiu xastsliyina davamliliginin dominantliq deracasinin gostaricilori

Kombinasiyalar Orta davamlilig, balla Domingntllq
ana ata F, daracosi, d

Davamli(2bal)xdavamsiz(4bal)

Zeybel 13-666 x Aleatiko 2 4 1,05 1,95

Qaliya (X1-36-47)

Zeybel 13-666 x Aleatiko 2 4 1,33 1,67

(XI-37-13)

Zeybel 13-666 x Aleatiko 2 4 1,17 1,83

Flakera (XI-37-38)

SV 18-315 x Irsai Oliver 2 4 1,54 1,46

Univers (I11-49-6)

SV 12-375 x Traminer 2 4 1,27 1,73

Venus (V-102-47)

'SV 18-315 x Aleatiko 2 4 1,43 1,57

(I11-64-T)

SV 18-315 x Aliqote 2 4 1,38 1,62

(111-70-73)

SV 12-375 x Traminer 2 4 1,14 1,86

Lugaferul (XIV-1-64)

Davamli1(2bal) x coxdavamsiz (5 bal)

Zeybel 13-666 x Turiga 2 5 1,58 1,28

(I11-51-64)

Zeybel 13-666 x Muskat fioletoviy 2 5 1,62 1,25

(XI-36-78)

Davamli(2bal)xtolerant (3 bal)

Zeybel 13-666 x Qregeskiy rozoviy 2 3 3,54 -2,08

Dagiya (X1-38-92)

Davamsiz(4bal)xdavamli(2bal)

Aleatiko x Zeybel 13-666 4 2 3,5 -0,5

Bessarabskiy ¢ernty (X1-37-52)

Kaberne x SV 18-315 4 2 42 -1,2

Prut (XV-50-12)

Coxdavamsiz(Sbal)xdavamli(2bal)

Muskat belty x SV 12-375 5 2 3,34 0,11

(XIV-3-90)

Patogeno davamli (2 bal) komponentlors Aparilan aragdirmalar naticesindo bu

malik olan ana formalarla mildiu xastaliyino
c¢oxdavamsiz (5 bal) komponentloro malik ata
formalarin ¢arpazlagdirilmasi naticasinds alinmig
birinci nasil (F1) hibridlorinin do hamisinda monfi
heterozis effekti meydana c¢ixmisdir. Zeybel 13-
666 x Turiga kombinasiyasindan alinmis (III-51-
64) hibridinde monfi heterozis effekti G=-54,9%
ilo  Zeybel 13-666 x Muskat fioletoviy
kombinasiyasindan alinmig (XI-36-78) hibridinds
monfi heterozis effekti G=-53,7% olmasi aparilan
arasdirmalar naticasindo miioyyon edilmigdir.
Mildiu  xostoliyine davamli (2  bal)
komponentlors malik ana formalarla patogeno
tolerant (3 bal) komponentloro malik ata
formalarin ¢arpazlagdirilmasi naticasinds alinmig
birinci nasil (F1) hibridlerinde miisbat heterozis
effekti meydana cixmigdir. Zeybel 13-666 x
Qregeskiy rozoviy kombinasiyasindan alinmig
Dagiya (XI-38-92) hibridinde miisbot heterozis
effekti G=41,6% oldugu askar edilmigdir.

kombinasiyadan alinmig hibridde  patogena
davamliligin ~ valideyn formalardan nisboton
yiiksok oldugu miiayyon edilmisdir.

Patogeno davamsiz (4 bal) komponentlora
malik ana formalarla xostoliys davamli (2 bal)
komponentlora malik ata formalarin
carpazlasdirilmasi naticasinds alinmis birinci nasil
(F1) hibridlorinds  miisbat heterozis effekti
meydana ¢ixmast miloyyan edilmisdir. Aleatiko x
Zeybel 13-666 kombina-siyasindan alimis
Bessarabskiy ¢ernty (XI-37-52) hibridinde miisbat
heterozis effekti G=16,67% oldugu halda, diger
bir kombinasiyadan Kaberne x SV 18-315 alinmig
Prut (XV-50-12) hibridinds iso heterozis effekti
G=40%-o borabor oldugu askar edilmisdir.
Aparilan aragdirmalar zamanmi bu kombina-
siyadan alinmis hibridlorde mildiu xastoliyino
davamliligin valideyn ciitlorino nisbaton yiiksok
olmasi toyin edilmigdir.
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Cadval 2. Birinci nasil (F1) hibridlorinin mildiu xastaliyina davamliliginin heterozis effektinin gostoaricilori

Kombinasiyalar Orta davamliliq, balla Heterozis G, %-
MF F1 lo

Davamli (2 bal) x davamsiz (4 bal)

Zeybel 13-666 x Aleatiko 3 1,05 -65

Qaliya (XI-36-47)

Zeybel 13-666 x Aleatiko 3 1,33 -55,7

(XI-37-13)

Zeybel 13-666 x Aleatiko 3 1,17 -61

Flakera (XI-37-38)

SV 18-315 x Irsai Oliver 3 1,54 -48,7

Univers (I11-49-6)

SV 12-375 x Traminer 3 1,27 -57,7

Venus (V-102-47)

SV 18-315 x Aleatiko 3 1,43 -52,3

(I11-64-1)

SV 18-315 x Aliqote 3 1,38 -54

(111-70-73)

SV 12-375 x Traminer 3 1,14 -62

Lugaferul (XIV-1-64)

Davamli (2 bal) x ¢oxdavamsiz (5 bal)

Zeybel 13-666 x Turiga 3,5 1,58 -54,9

(II1-51-64)

Zeybel 13-666 x Muskat fioletoviy 3,5 1,62 -53,7

(XI-36-78)

Davamli (2 bal) x tolerant (3 bal)

Zeybel 13-666 x Qregeskiy rozoviy 2,5 3,54 41,6

Dagciya (XI-38-92)

Davamsiz (4 bal) x davamli (2 bal)

Aleatiko x Zeybel 13-666 3 3,5 16,67

Bessarabskiy ¢ernty (XI-37-52)

Kaberne x SV 18-315 3 472 40

Prut (XV-50-12)

Coxdavamsiz (5 bal) x davamli (2 bal)

Muskat belty x SV 12-375 3,5 3,34 -4,57

(XIV-3-90)

Mildiu  xostoliyino ¢oxdavamsiz (5 bal) daha ¢ox asilidir.

komponentloro malik ana formalarla patogens
davamli (2 bal) komponentloro malik olan ata
formalarin ¢arpazlagdirilmas1 (Muskat beliy x SV
12-375) naticesinds alinmig birinci nasil  (F1)
hibridinds (XIV-3-90) monfi heterozis effekti G=-
4,57% meydana ¢ixdig1 miioyyon edilmigdir. Manfi
heterozis effekti asagi olduguna goro bir o goder
ohomiyyat kasb etmir, ona géra do hibridin patogena
davamlilig1 valideyn formalarina yaxinlagir.

Aparilan todqgiqat noticesindo miixtolif tip
kombinasiyalarin ¢arpazlagdirilmast zamam alinmig
birinci nasil (F1) hibridlori igorisinde monfi heterozis
effektino malik hibridlorlo yanasi, eyni zamanda
miisbat heterozis effektino malik hibridlerin
meydana ¢ixmasi da miioyyon edilmisdir.

Aragdirmalar naticesinds miioyyan edilmisdir
ki, bu va ya digor genetik keyfiyyatlor kimi, birinci
nosil  (F1)  hibridlerinin =~ mildiu  xastaliyine
davamliligt carpazlagdirilma kombinasiyalarinin
tiplorindon va valideyn ciitlorinin seg¢ilmasindon
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Todqiqat zamani Zeybel 13-666 x Aleatiko
kombinasiyasindan almmis Qaliya (XI-36-47)
hibridinds on yiiksok monfi heterozis effekti G=-
65% miisahido olundugu halda, Muskat beliy x SV
12-375 kombinasiyasindan alinmig (XIV- 3-90)
hibridinds ise on asag1 menfi heterozis effekti G=-
4,57% meydana ¢ixmast askar edilmisdir.

Aragdirmalar zamam Zeybel 13-666 x
Qreceskiy rozoviy kombinasiyasindan —alinmisg
Daciya (XI-38-92) hibridindo on yiiksok miisbat
heterozis effekti G=41,6% miisahido olundugu
halda, Aleatiko x Zeybel 13-666 kombinasiyasindan
alinmig Bessarabskiy cernity (XI-37-52) hibridindo
iso on asag1 miisbot heterozis effekti G=16,67%
meydana ¢ixmasi miloyyan edilmisdir.

Aparilan  todgiqat noticesinde  miioyyen
edilmisdir ki, davamli (2 bal) komponentlors malik
ana formalarla hom davamsiz (4 bal), hom do
coxdavamsiz (5 bal) komponentloro malik ata
formalarin ¢arpazlagdirilmasi naticosindo alinmig
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birinci noasil (F1) hibridlorinde do  miisbat
dominantliq deracasi meydana ¢ixa bilar.
Birinci neasil (F1) hibridlorinin = mildiu

xostoliyine davamliliginin dominantliq deracasinin
tadqiqi islorinin naticolori gostorir ki, dominantliq
doracosinin - miisbat vo yaxud monfi olmasi
carpazlasdirilma kombinasiya-larindan vo valideyn
clitlorinin  segilmosindon daha ¢ox asili oldugu
aparilan tadqiqat naticesinde miioyyan edilmigdir.

Mildiu  xostoliyine  davamli  ndvlerarasi
miirakkab hibridlarle (SV 12-375 va SV 18-315)
patogena miixtolif davamliligi ilo  forglonon
Avrasiya ndviine monsub {izim sortlarinin
carpazlasdirilmasi noticasinds alinmis birinci nasil
(F1) hibridlerinin mildiuya davamliliginin heterozis
effekti tadqiq edilmis, miixtalif tip
kombinasiyalarin carpazlasdi-rilmas1 naticosinda
alinmis hibridlordo miisbat vo monfi, homg¢inin
heterozis effekti miisahide olunmayan iiziim
formalarinin alindig1 da miisyyen edilmisdir.

Aparilan  todqiqat zamam — mixtalif  tip
kombinasiyalarin  ¢arpazlagdirilmasi  naticasindo
alinmig birinci nasil (F1) hibrid formalarinda hom
dominantliq doracasinin, hom do heterozis effektinin
cox boylik hiidiid daxilinds variasiya etdiyi miioyyon
edilmigdir. Bunun sabobini iso iiziim bitkisinin
boyiik genetik heterogenliyo malik olmasindan,
valideyn ciitlerinin genotiplorinden, ¢arpazlagma
kombinasiyalarindan vo davamliliq slamatinin iso
poligen xarakterliyi ilo izah etmok olar.

Miixtolif  tip  kombinasiyalarin  ¢arpaz-
lagdirilmasindan istifads etmoklo mildiu xastaliyine
hom davamli, hom do tolerant reaksiya gdstoran
birinci nosil (F1) hibridlorindo heterozis effekti
yiliksok olan hibrid lizim formalarinin alinmasi
miimkiindiir vo bu zaman iso patogens davamh (2

bal) novlorarasi miirokkab hibridlardan
yararlanmaq magsade uygundur.

Patogena davamh vo tolerant
yiiksokkeyfiyyotli  yeni  iizim  formalarinin

alimmasinda névlorarast miirokkob hibridlorden (SV
12-375; Zeybel 13-666; SV 18-315) seleksiya
programlarinda  baslangic  davamlilig  donor
materiali kimi istifado olunmasi da mogsoda
miivafiqdir.

Yiiksokkeyfiyyatli vo kompleksdavamli yeni
lizim sortlarmin  yaradilmasini  siiratlondirmok
moqgsadi ilo davamli Amerika {izim ndvlorinin
hibridlorindon istifade olunmasi maslohat goriiliir.
Novlorarasi carpazlagdirilma zamani
heteroziqotlugun artmasi noticasindo kompleks
davamli vo yiiksak keyfiyyotli mohsula malik iiziim
sortlarinin yaradilmasi miimkiindjir.

Aparilan  todqiqat  nsticesinde  miiayyen
edilmisdir ki, kok fillokserasina, kokeiiridiici
mikroorqanizmlors (gdbslok vo bakteriyalar) vo
gobolok xastoliktoradicilorine (mildiu, oidium, boz

¢liriimo, antraknoz) poligen davamliliq slamatlarinin
bir genotipds toplanilmasi miimkiindiir vo bunun da
noticasinde  kompleksdavamli  tizim  sort o
formalarinin yaradilmasi hayata kegirils biler.
Yuxarida deyilonlori nozors alaraq, patogeno
davamli novloraras1 miirokkob hibridlorls mildiuya
miixtolif davamliligi ilo forqlonon Avropa-Asiya
(V.vinifera L.) ndoviina moensub iiziim sortlarinin
carpazlasdiril-masindan  yiiksokkeyfiyyatli  vo
kompleks-davamli iiziim sort vo formalarinin
yaradilmas1 miimkiindiir vo vacibdir. Yaradilmis
yeni lizlim sort vo formalarindan xastoliklorin genis
yayildig1 bolgalords zohoarli kimyavi preparatlardan
istifado  olunmadan va filloksera ilo tam
siraystlonmis tosorriifatlarda 6z koki {izerinde
becarilmasi magsadauygun hesab edils bilor.
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Iuxauackui I'.M.

Hccnenoanne Crenenn JlomunupoBanusa MuiaabwycroituuBoctu (Plasmopara Viticola Berl. et de
Toni) u I'erepo3ucnoro Ipdexra 'nopunos Bunorpana Iepsoro Ioxosenus (Fi)

B cratbe npezcraBiieHbl JaHHBIC CTETICHH JOMUHUPOBAHUS MHJIJIbIOYCTOWYHBOCTH U T€TEPO3UCHOTO
3¢ dekra rudbpumoB BuHOTpasa nepporo nokosnenus (F1), monydeHHble B pe3yibTaTe CKPEIIUBAHUS YCTOWYH-
BBIX K MaToreny (2 6aia) CI0XHBIX MEXBUAOBBIX THOpUmoB (SV 18-315, Zeybel 13-666, SV 12-375) c Es-
poasuarckumu (V.vinifera L.) copramu BUHOTpajaa, OTIMYAIOIIUMUCS PA3IMYHON yCTOMYMBOCTBIO K MHJI-
JIBIO.

Shikhlinski H.M.

Investigation of Domination Degree of Mildew Resistance (Plasmopara Viticola Berl. et de Toni) and
Heterosis Effect of the First Generation (F1) Hybrids of Grape

This article deals with studying of domination degree of mildew resistance and heterosis effect of the
first generation (F1) hybrids formed of crossing of pathogen resistant (2 points) complex hybrids (SV 18-315,
Zeybel 13-666, SV 12-375) with mildew resistant European-Asian (V.vinifera L.) grape varieties.
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K ®utoxumunueckomy Uzyuennro Ooaenuxu (Hippophae rhamnoides L.) ®aopsbi

A3zepoOaiixana

HU.M. Barupos*
Azepbaiioscanckuti Meduyunckuii Ynusepcumem
e-mail:huseyn30@yahoo.com

B crathbe npuBeneHo (uTOXUMHYECKOe H3ydeHHe 00/enMXH KPYLIMHOBM/JIHOM, Ipou3pacTamoueii B
A3zepoaiigxane. IIpoBeneHHbIe HCCIE0BAHMSA MO3BOJIWIN BHIAIBUTH HEKOTOPbIE (pApMAaKOTHOCTHYECKHE
CBOIiCTBa, KOTOPBIE MOTYT ObITh HCIOJIb30BaHbI VIS OJYy4eHUs (papMalleBTHYEeCKUX NPenapaToB.

BBEJEHUE

Hecmotpss Ha Oonpiime ycmexu B 00macTH
CO3JIaHMS CUHTETUYECKUX JIEKAapCTBEHHBIX CPEICTB,
B HacCTOsIIEe BpeMs OOJIBIIOC BHUMAHHE yICISACTCS
pa3paboTKe ¥ BHEIPEHUIO B MPAKTUKY 3APaBOOXpa-
HeHUs 3(PPEeKTUBHBIX U MaJOTOKCHYHBIX JIEKapCT-
BEHHBIX CPEJICTB Ha OCHOBE JIEKAPCTBEHHOI'O pac-
TUTEJILHOTO ChIPhS. B CBSI3U C BBIIIEU3I0KEHHBIM,
npoOieMa M3bICKaHUS MPHUPOIHBIX CHIPHEBBIX HC-
TOYHHMKOB OMOJIOTHYECKH aKTUBHBIX BEIIECTB, d(-
(DeKTUBHBIX IS JICUCHUSI Pa3iIMIHbIX 3a001eBaHNH,
ABTISIETCSl BECbMa BKHOU M HYXKIAETCS B PEIICHHH.

Ob6senyuxa KpyLIMHOBUAHAS, TPOM3PACTAIOLIHS
B AzepOaiipKaHe, SIBISETCS] ePCIIEKTHBHBIM UCTOY-
HHUKOM MOJIy4eHHs BUTaMHUHHBIX npenaparos (dio-
pa AsepOaifmxana, 1955; Hacynapu, 1988, Hospy-
308, 2010, 2011; Novruzov and Shamsizade, 2005).

Ienpto Hacrosimeil paboTsl sBiseTCS (UTO-
XMUMHYECKOe U3yueHHe OOJeNUXH KPYIINHOBUIHOM
hnopsr AzepOaiimkaHna.

MATEPHAJIBI 1 METOAbI

OOBEKTOM HCCIENOBaHUS CIIy>KUJIM JIUCTbSL U
CO3pEBILHE TUIOBI TUKOPACTYIIEH 00Nennxu, mpoun3-
pacraroliieii B pa3iuHbIX paiioHax AzepOaiimpkana, u
HOBBbIE THOpHIHBEIC copTa obnenmxu “3adapaHu” u
“Illadpa”, co3maHHBIE COTPYAHUKAMH HWHCTHTYTa Te-
Hetuku u cenekuun AH AszepGaiimkanckoir Pecry6-
nuky, akagemukoMm W.J1. MycradaeBbiM 1 3aB. J1abo-
paropun reHodonaa k.0.H. I'.MimamanueBblM, 3aro-
toBieHHbIe B 1991-2005 romax.

W3yueHne BHELIHUX MPU3HAKOB U MHKPOCKO-
MIUH TI0JI0B U JIUCTHEB OOJISIIHXH KPYITHHOBUIHOM
OCYIIECTBISIIOCH B COOTBETCTBUU C TPEOOBAHUSAMHU
I'® X1 uznanws, T.1, crp. 277. [Ipenaparsl uyyanu
noJ MukpockornoM MBU-3 (ysenmuenus 7x1,5x10;
7x1,5%20; 15x1,5x10;15%1,5x20). Pe3ynbratsl g0-
KyMEHTHPOBAIN MUKPO(POTOrpadusIMU C TIOMOIIBIO
¢oroanmnapata «Canon» ¥ MHUKPO(OTOHACAAKH
M®H-12.

*E-mail: huseyn30@yahoo.com
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Conepxanue (GIaBOHOUIHOTO cocTaBa COO-
PaHHBIX MaTepUaJIOB IPOBEPSIIM IMAHUAUHOBOM
peakieit 1 MeTooM OyMaKHOM Xpomartorpaduu.
IIpu npoBeaennn OymaxkHoit xpomarorpaduu (bX)
ucronp3oBann Oymary mapkm «Filtrak F» Ne 17.
XpomarorpadupoBaHue MPOBOIMIN BOCXOISIINM,
HUCXOJSIUM, OAHOMEPHBIM U JIByMEPHBIM CIIOCO-
6amu ipy KOMHaTHOI Temneparype (17-22°C), uc-
MOJIb3ysl cHUCTEMBI pacTtBoputeneil: 15% pacTtBop
YKCYCHOW KHCIIOTHI, H-OyTaHOJ-yKCYCHAasi KUCIIOTa-
Boja (5:1:4).

i BbIsIBIEHUS IATeH (IaBOHOUAOB Ha Xpo-
MaTorpaMMe, B KauecTBE MPOSIBUTEIS MUCIIOJIb30Ba-
a1 10% BOIAHO-METaHONBHBIN pPAcTBOP ILIEJIOUH,
HaCBIIICHHBIN (2%) METaHONBHBIN pPacTBOP a30TO-
KHCJIOTO IUPKOHMJIA U TTaphl aMMHaKa.

Oxkpacky msiteH ()IaBOHOHWIIOB HAONIOAaIN B
BUJIMOM Y D-CBETE 10 U NOCIE MPOSBICHUS.

Jia Belgenenus (hJIaBOHOMIOB I10JIB30BAJIUCH
M30MpaTENbHON YKCTPAKIHEH, KOJIOHOYHOUW XpoMa-
torpadueil Ha MOJTMaMUIHOM COpOEHTe.

Beienennsle (uiaBOHOMIBI IOCIE IEPEKpU-
CTaJUIM3AIH U3 COOTBETCTBYIOIINX PAaCTBOPUTENICH
U BBICYIIMBAHUSA [OJBEpraju aHanuzy. Temmnepary-
py IUIaBICHUS BBIACICHHBIX (PIABOHOMAHBIX CO-
eArHeHuH onpexaersiu Ha 610ke Kodiepa.

[lpn anHanm3e (HTABOHOMIHBIX TIIMKO3HUIIOB
MPUMEHSIIM METOJbI KUCIOTHOTO (hepMEHTATHBHO-
ro ruaponusa. Ilpu mpoBeneHUH T'MIpOJIM3A HC-
nmonb3oBanu 1, 3, 5, 10%-HbpIe pacTBOpPHI CEepHOI
KUCJIOTHI, (DEpPMEHT 3MYJIbCHH, paMHOAUacTasy H
npenapat rpuba Aspergyllus oryzae.

Ilocne rumponusa (IaBOHOMIHBIX TJIMKO3H-
JIOB, IIITHA caxapoB Ha OyMa)KHOHW Xpomarorpamme
O0HapyKUBaJIM aHIWIUH(TAIATOM peareHTOM.

WpenTudukanuio BbIIENEHHBIX (JIaBOHOUI-
HBIX COCJMHEHHMH W3 U3y4aeMbIX 0OBEKTOB OCYIIe-
CTBISUIM B CPAaBHEHUH TaK)K€ C M3BECTHBIMM CTaH-
JapTHBIMU 00pa3laMyu MeToAoM OyMa)kHOH Xxpoma-
Torpadum.

KonnuecTBeHHOE copepikaHHe OO0JIEIIMXOBOTO
Maciia B COOpaHHBIX U3 Pa3lUYHBIX PaioHOB A3zep-
OalipkaHa II0JaxX ONpPEeAessId BECOBBIM METOMIOM,
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MOCJIE IKCTPAKIIUHU CHIPBS XJIOPOPOPMOM.

Onpenenenue IoKa3zaTeled >KUPHOrO Macia
IIPOBOJMIIM B COOTBETCTBUU ¢ o01well dapmaxorneii-
HoM ctaTtbel 472 «Macna xupubsie» ['D X.

AHanu3 METWIOBBIX 3(UPOB JKUPHBIX KHUCIOT
MPOBOMIM METOJOM XpPOMAaTO-MacC-CIIEKTPOMET-
puu Ha ipubope Finnigan-Polaris.

YcaoBusi npoBeAeHMs] AHAIM3A: KOJIOHKA
kBapueBast KamwuripHas - 30 m x 0,3 mMm; Hemon-
BIDKHAs JKUIKas da3a — nonuauMeTwiicuiaokcad SE-
30; Bpems aHanmu3a — 20 MuH; 00bEM BBOIUMOM
npoOsl — 0,1 MKiT; Temneparypa unxekropa - 250°C;
JIETEKTOp — Macc-CIIEKTPOMETPHUYECKUH, TeMIepary-
pa - 250°C; raz-Hocutenp — reiaud, pacxox 10
MII/MHH; TeMIleparypa KOJOHKH IPOrpaMMHPOBa-
nack ot 225 1o 235°C co cKOpOCThIO 5 Tpaji/MUH.

N3yuenne noiuQeHonbHOro KOMIUIEKCA JIUCTHEB
OO0JITTUX Y TIPOBOJIUII METOJIOM YKHUJIKOCTHON XpoMa-
torpadun Gupmsl Woters ¢ JUOAHON THMHEHKOH, HC-
MOJIb30BaJIach crambHas KomoHka 150x4,0 mwm, cop-
Oent Jlua. XKupHoe Macino u3 OOJENUXH KPyIIHHO-
BUJTHOM TOJTy4aiy OOLIEPUHATHIMU METOAMH.

Bernenenue (raBOHOMIOB U3 CHIPBS 00JIENUXH
KPYLIMHOBUHOM OCYILECTBISIT METOJJOM KOJOHOY-
Hoi xpomarorpaduu. IlonydeHHsle ¢pakuun aHa-
JU3UPOBAIH METOJIOM OyMa)KHOW M TOHKOCIOHHOU
xpomarorpaduu.

Wnentndukanuio BbIIEICHHBIX (DIIABOHOUIOB
OCYLIECTBIISUTH 110 CIEAYIOLUIMM KPUTEPHUsIM: PacTBO-
PHMOCTh B Pa3lIMYHBIX PacTBOpHUTEAX (3up, XIo-
podopMm, COUPT pasIMYHON KOHLEHTpALWH, BOAA
OUMIIEHHAs), OTIPEETICHIE TEMIIepaTyphl IIaBICHUS,
OTCYTCTBUIO JENPECCHU CMEIIAaHHOH MPOOBI CO CTaH-
JapTHBIM 00pa3loM, XxpomaTorpaduueckas MOABHK-
HOCTH (3HaueHue Ry, okpacka 30H asicopOImm).

PE3YJIbTATBI U UX OBCYKIEHUE

HccnenoBanusiM B 00JaCTH XUMUYECKUX, OHO-
XUMHYECKUX, TEXHOJIOTHIECKHUX, TAKCOHOMUYECKHX
U PECYpPCOBEAUECKUX BHUJIOB 0OO0JCMUXH (HIOPHI
AszepbaiikaHa MOCBSALICHO JIOCTATOYHOE KOJHYEe-
CTBO HAyYHBIX PaboT, KOTOPHIE HMEIOT BECOMBII
Hay4YHO-TIpakTU4eckuii wuHTepec (Musayev va
Imamoliyev, 2000; Musayev, 2007a,b, 2010. 2011;
Hacynmapu, 1988; Hospyszos, 2010, 2011). Hamu
OBLTH JOTOTHUTEIBHO ITOIBEPTHYTHI UCCIICOBAHHU-
SIM JIUCThSl W IUIOABI OOJISTUXU KPYIIHHOBHHOM,
npomspacratomied B AsepOaiimxane (barupos,
2010). B Hauane U3 3TOTO CHIPBSI OBLIM TMOIXYUYCHBI
IKCTPaKThl, KOTOpbIC HapabaTHIBAIMCh MO Clie-
IOyIOIICH TEXHONOTHYECKOH CXeMe: OKCTPAaKIHIO
WU3MENLYCHHBIX JIUCTHEB MPOBOWIN BOJHBIM alle-
TOHOM, 3aTeM 00pabaThiBaM CMechio Hedpakca u
OyTWIOBOTO CIHpTa; OYHIICHHYIO BOJAHYIO (azy
KOHILIEHTPUPOBAJIH U BBICYIINBAIH.

[ToyueHHBIC YKCTPAKTHI MPEACTABILUTH COOO0M

aMOp(HBIE TOPOIIKK  3eJCHOBATO-KOPUYIHEBOTO
[BETa CO CJIAa0BIM cIelu(PUIECKUM 3amaxoM, Bs-
JKYLIEro BKyca; KOMKYIOTCS IIPU XpaHEHUH; TUTPO-
CKOTIUYHBL.

Wpentudukanus ux NpoBOAWIACH M3BECTHBI-
MU peaKkLUsIMU: pacTBOPbI IKCTpakToB B 50% dTa-
HOJIE Jal0T MOJIOXKUTENbHYI0 peakuuio ¢ 1% pac-
TBOPOM KelaTHHa (TOSBJIAETCA XJIONbEBUIHBIN
0CaJI0K — TaHUHHBI), C HUTPUTOM HATPHUS B KUCIIOH
cpeae B TeueHue 60 MUHYT pa3BHUBAeTCAd OKpallM-
BaHHE PacTBOpa OT PO3OBOTO A0 CHHE-3EJEHOTO
[[BeTa (JUIArOTAHUTHI), C PACTBOPOM XKeJe3a OKHUC-
HOTO XJIOpHJa B CIHUPTE TOSBIACTCS CHHE-
(uoneroBoe OKpamHMBaHue (TajsI03IIaTOTAHUHBI).

OKCTpakThl 00J€NuXU KPYIIMHOBUIHOM mpen-
CTaBIISIIOT COOOM CyxHe BellecTBa Ha OCHOBE IOJIH-
(beHONBHBIX COeqUHEHMH. Pe3ynbraTel aHanu3a mno-
Ka3aJH, YTO B DKCTPAKTE JINCTHEB NMPHUCYTCTBYIOT
THIIPOJIN3yeMble TAHHUHBI, B TOM YHCIE, CTPUKTH-
HuH I, m3octpuktnnuH II, kasyapuktus III, kasya-
punuH 1V, runopernn B V u gpyrue. OGmumu
CTPYKTYPHBIMH JIEMEHTAMH JJIS1 9TUX COCAUHEHHH
SIBTISIFOTCS TIIOKO32, TaJUIOWIBHBIA U TeKCarHIpOK-
cunueHombHbIN ocTaTku. V3 BeliecTB HETaHHU-
HOBO IPUPOJIBI B COCTAB Ipenapara BXOAAT METH-
JoBBIHA 3¢hup MHO3MUTA - KBeOpaxut (okomo 15 %),
¢naBoHonnsl (He Gomee 20 %), HeopraHuyeckue
COJI MaKpO- U MUKPODJIEMEHTOB.

OueHka chIpbs MJI00B 00JIENUXU TUKOPAC-
Tymeid. Hamu OblIH POBEICHBI TaKXKe HCCIIE0Ba-
HUsS 10 BBIABICHUIO JUKOpAcTylleld oOnenuxu B
pa3NMYHEIX paifoHax AsepOaimkaHa, a TaKKe HU3Y-
YEHUIO HOBBIX THOPHIHBIX cOpTOB “3adapaHu” u
“[Haca” Ha comeprkaHne KUPHOTO Macia 1 (iaBo-
HOWIOB. Hamu OBUIO M3y4eHO KHPHOE MAclo IUIO-
JIOB O0JIENMXHU KPYIIMHOBHIHONH. MeTogoM XpoMma-
TO-MacC-CIIEKTPOMETPHH  YCTAHOBJICHO  HaJIMuHUe
CIIEAYIONINX JKUPHBIX KHUCIOT: TpUACKaHOBas —
0,9%, rexcamekanoBas — 29,7%, 9-rexcagexaHoBas
— 31,2%, oxrtamexanoBas 2,6%, 9-okTajelieHOBas
30,2%, 9,12-oxtamekaguenoBas — 0,7%, 5,11,14,
17- ostikozaretpaenoBas — 0,5%, 13-moxo3eHoBas —
1,3%. [IpeobnagarommmMu KOMIIOHEHTAMH KUPHOTO
Maciia M3y4eHHOro obpasua o0JIEIMXOBOro Macia
SBIISIIOTCSL TeKcaJleKaHoBasi, 9-rekcaziekaHoBas U 9-
okTaneneHoas (Tabnuma 1).

OU3NKO-XUMHUYECKHE CBOMCTBA ()JIaBOHOHIIOB
U3 II0J0B 00JIENNXH NpeacTaBieHsl B Tabnune 2.

Takum 00pa3oMm, B pe3ysbTaTe IPOBEICHHBIX
JKCTIEPUMEHTATIBHBIX HMCCICJOBAHUNA YCTaHOBJICHO,
YTO HauOoJIbllee COAEpHKaHUEe OOJISIMXOBOrO Macia
(6,8-7,1%) u pnaBoHOUIOB (2,5-3,2%) COnEpKUTCS B
BBICOKOTOpHBIX IllexunckoM u  VcMauUTMHCKOM
paiioHax AsepbOaiimkana. ConepikaHue 00JICITHXOBO-
ro Macia B THOpHIOHBIX copTax “3adapann” u «llla-
(a» coctaBuiIO 5-6%, a KOJINUECTBO (DITABOHOMIOB OT
2.5 1o 3%.
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Tadauna 1. CopepxaHue XXHPHOTO Macia M (JIAaBOHOHMJIOB U3 HCCIEYeMbIX 00BbEKTOB O0JICTTUXHI

Palions! u 1ata 3aroTOBKH IJI0J0B 00JIenTuXHu

Beixon Macna, %  Bwixon duaBoHOUI0B, %

Kycapuaii, 24 HOs10pst 5,4 2,8
Camyp-JleBeunHckuii KaHai, 28 HOA0ps 5,6 3,0
AxcyuHckuii paiioH, 30 HOs0ps 5,2 2,6
[ekn, 2 nexabpst 6,7 2,9
Jlankckasi MECTHOCTB, S JleKa0pst 6,8 3,0
WcMawiHCKkwid paiioH, 15 nekaOpst 7,1 2,9
Baky, yuacrok IHCTUTYTa reHeTUKH U cenexkuuu “3adapanu”, 5,5 2,7
15 aBrycra

baxky, yuactok MHcTutyTa reseruxu u cenexuuu “Ilada”, 6 2,2
30 oxTs0ps

ITpon3BOACTBEHHBIE OTXOABI INIOAOB O0JETTUXH 15 10

Ta6auna 2. PU3MKO—XUMHUYECKHE CBONCTBA BBIICIICHHBIX ()JIABOHOWIOB U3 H3YYaEMbIX BUJIOB CHIPhS

Uctounuk nexaper-

Hanmenoanue Beniecta Dopmyna T. mn., °C [a]® BEHHOTO CHIPLA

M3opamuernn  (3,5,7,4'-terpaokcu-3'- IInonsr oOnenuxu u ee

MeTokcudaBoH) —F-1 CiH 204 305-310 - MIPOU3BOICTBEHHBIE
OTXOJIbI

Ksepuerun (3,5,7, 3, 4'- nenraokcudguia- C\H. O 310313 ) TorT ke HCTOUHMK

BOH) _F-=2 1544107

Hapuuccun (n3opamuerus —3-0 (B- p - -10

TJIIOKOIIMPAHO3U] WK 3-pYTHUHO3U]L CosH32016 174-177 (C. 0.5 meraton) ToT e NCTOUHHK

uzopamueruna) — F-3 "

Pytun (3-pamuoriukosun - 3,5,7, 3', 4'- 30

HEHTAOKCU(IIABOH WX 3 PYyTUHO3HU] CasH3O16 174-177 (0.58 sranon) ToT ke UCTOUHUK

kBepuerrHa) F-4

7 — paMHO3H[10-3 —TJIIOKO3HU/T N30paMHe- -104,2

TuHa — F-5 Cy7H30046 189-191 (C. 0,1 meranon) [Tnonel oGnenuxu

BbBIBO/JbI CIIUCOK JIMTEPATYPHI

1. M3yueHo »HpHOE Macio U3 IJIOA0B O0JIenH-
XM KPYUIMHOBHUJHOW. MeTosoM Xpomaro-macc-
CHEKTPOMETPUM B JKUPHOM Maciie OOJICIIMXH KPYIIIH-
HOBUJIHOW YCTAHOBIJICHO HAIIMYUE CIIEIYIOUIUX KHP-
HBIX KUCJIOT: TpuaekanoBas — 0,9%, rekcanexanoBas
—29,7%, 9-rexcanekanoBas — 31,2%, okranexkaHoBas
2,6%, 9-0KTaIelieHOBast 30,2%, 9,12-
okraaekanauenoBas — 0,7%, 5,11,14, 17- siiko3areT-
paeHoBas — 0,5%, 13-goxo3enoBast — 1,3%. IIpeobna-
JIAFOIMY KOMITOHEHTaMH{ >KHPHOTO Macjia M3ydeH-
HOTO 00pas3iia 00JIEeMMXOBOr0 Macia SIBJISIFOTCS TeKca-
JIeKaHOoBas, 9-rekcazecKaHoBas 1 9-0KTaaelieHOBasl.

2. I3 muopoB oOJemuXH KPYUIMHOBUIHOMN
BBIJIEJICHBI M HMJICHTHU(QHUIIMPOBAHBI C HCIIOJIH30Ba-
HUEM CTaHJAPTHBIX 00pa3loB cleayromue (hiaBo-
HOM/JIbI: U30PAMHETHH, KBEPUETHH, HAPLUUCCHH, PY-
THH, 7-paMHO3HU10-3-TJIIOKO3U1 H30paMHETHHA.

3. U3 uBeTrkoB o0OJIeMUXH KPYIIMHOBHIHOM
BBIJICICHBl W WACHTHOUIMPOBAHBI  CJICIYIOLIHE
(maBoHounel: kemndepon, anearHosun (3-0-B-p-
TIIIOKONUPaHo3ua-7-B[6-1I-kymapun  ranakto3up]
kemripeporna.
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I.M. Bagirov

Azdrbaycan Florasindan Caytikam (Hippophae rhamnoides L.) Bitkisinin Fitokimyavi
Oyranmoasing Aid

Azorbaycanda biton caytikant dorman bitkisinin fitokimyovi olamotlori moaqalods agiglanir. Aparilan
todgiqatlarda torkibinds olan yaglar otrafli Syrenilib vo fitokimyovi torkibi acgiglanib. Siibut olunub ki,
caytikani obyekti sonaye shomiyyatlidir vo aczagiliq preparatlarinin xammali ola bilor.

I.M. Bagirov

A phytochemical Study of Sea-Buckthorn (Hippophae rhamnoides L.) from Azerbaijan Flora

Phytochemical study of sea-buckthorn (Hippophae rhamnoides L) growing in Azerbaijan is presented in the
paper. Some pharmacognostic properties founded suggest that it could be used for producing pharmaceutical

preparations.
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Noros Cinsli Toradici Baliqlardan Carrahiyys Usulu ilo Kiiriiniin Ahnmasi vo Zavod
Saraitinds Toradici Fondunun Yaradilmasi

C.A. Mommoadov!*, Z.S. Salmanov2, M.M. Axundov! )
"Ekologiya va Tabii Sarvatlor Nazirliyi yamnda Azarbaycan Elmi-Tadgigat Baliqgihg Toasarriifatt Institutu
’Xilli Nora Bahgartirma zavodu

Azarbaycan Respublikasinda nara cinsli ehtiyat toradici fondu 3 istiqgamotds yaradilir: a) vatogalorda to-
dariik edilmis toradici baliqlarin bir qismindon yetismis Kiiriiniin corrahiyys iisulu ilo alinmasi, onlarin
zavod saraitindo saxlanilmasi (domestikasiya) va baliqartirma maqsadils novbati yetkinlik haddins qadar
yetisdirilmasi, b) «kiiriidon kiiriiys qodar», yani zavod soraitinds yetisdirilmis korpalorin cinsi yetkinlik
haddina gadar boyiidiilmasi vo baligartirma maqgsadild istifads edilmasi vo nohayat, c) vatagalords to-
dariik edilmis cinsi yetkinlik haddino ¢catmamis nara cinsli baliglarin bir qisminin baligartirma magsadilo
cinsi yetkinlik haddins qador zavod saraitindd yetisdirilmoasi. Xilli Nors Baliqartirma zavodunda artiq 6-
c1 ildir ki, siini yolla yetisdirilmis nora cinsli baliq korpslori asasinda toradici fondu yaradilir. Bu mag-
sadls yetisdirilon miixtalif novlii nara cinsli baliglarin iimumi miqdar1 hazirda 4000 adad toskil edir.

Agar sozlor: nara cinsli baliglar, toradici fondu, kalomo, corrahiyya iisulu ilo kiirtiniin alinmasi, «yumurta-

liq yolunun kasilmasi»

GIRIS

Noro cinsli baliglarin say migdarmin koskin
surotdo azalmasi noticesindo biitiin Xozoryani
Dovlotlorin noro baliqartirma zavodlarinda son
illor téradici ana baliq qithig miisahids olunur
(BPapauuukosa u mp., 2001; Korenes u mp., 2001).
Bununla yanasi, baligartirma moqsadilo votogo-
lordo ovlanilmis nors cinsli baliglarin bir qismini
cinsi yetkinliyo catmamis fordlor toskil edir.

Noracinsli baliglarin siini yolla artirilmasinin
hazirki biotexnologiyasina asason cinsi mohsullar
baligartirma moqsadilo gotiiriilorkan ana baliglar
oldiirtiliir. Buna géra do, moéveud ekoloji soraitdo
toradici quthgmin qismon aradan qaldirilmasi
moqsadilo baliqartirma zavodlarinda tobii vo siini
mongoli baliglar osasinda yiitksok reproduktiv
xiisusiyyatlora malik naro cinsli téradici ana baliq
fondunun yaradilmasi aktual mosalolordon biridir.

Miixtolif névlii noracinsli baliglari zavod so-
raitindo toradici baliq siiriilorinin yaradilmasinin
bioloji asaslari islonib hazirlanib (Bypres, 1969;
[Moxymka, 1986; CmombstaoB, 1987; IlleBueHko u
ap., 2005) va bir sira 6lkalarin baligartirma miiss-
sisalorinda genis miqyasda istehsalata totbiq edilir.
Azorbaycan Respublikasinda iso bu tipli elmi tod-
qgiqat islori 2005-ci ildon etibaron Xilli noro baligar-
tirma zavodunda hoyata kegirilir (Mamenos u jp.,
2006; Mamedov, 2007; Mamedov et al., 2007).

Alinmig naticalor méveud ekoloji soraitdo nosli
kosilmok tohlitkesi olan norocinsli téradicilordon
daha somoroli istifado edilmesi vo homginin, siini
yolla alinmis kérpolarin bir qisminin yetkinlik hod-
dino qadoar zavod soraitinde yetisdirilmosi mogsodi-

E-mail: m_chingiz@yahoo.com
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la yeni bioloji normativlarin islonib hazirlanmasin-
da istifado edilo bilor.

MATERIAL VO METODLAR

Cinsi  yetismis  kiirinin  t6radiciler
oldiiriilmadan carrahiyys isulu ila («keser tsulu»
vo «yumurtaliq yolunun kasilmasi») alinmasi
Azarbaycanin noaro baligartirma praktikasinda
ilk dofs olaraq 2005-ci ildo Xilli nors baligartir-
ma zavodunda hoyata kecirilmigdir. Totbiq edil-
mis corrahiyyo iisullarinin metodikalar1 vo istifa-
do edilmis nora cinsli toradicilorin zavod sorai-
tindo saxlanilmasi qaydalar1 haqqinda genis mo-
lumat adobiyyatda otrafli sokilds tosvir edilmisdir
(ITomymrka 1986, 1999).

Noro cinsli toradicilordon yetigmis kiiriiniin
corrahiyyo iisulu ilo alinmasi texnologiyasi 2006 va
2007-ci illords do Xilli nars baligartirma zavodun-
da totbiq edilmisdir. 2006 va 2007-ci illords yetismis
kiirtiniin kiiriilit noers baliglarmdan 6ldiiriilmadon
alimmasi magsadils yalniz «yumurtaliq yolunun keo-
silmasi» tisulundan istifads edilmisdir. Bu {isulun
osas mogzi iki yumurtaliq yolundan birinin nestor
vasitosilo kosilmasindon ibarstdir (ITogymka, 1999).
Noro cinsli térodici baliglardan ovulyasiya etmis
kiirtiniit mohz bundan sonra siimiiklii baliglarda
oldugu kimi siizmok miimkiin olur. Istifads edilmis
toradici baliglarin  zodolonmosini  azaltmaq ve
kiirliniin sarbest siiziilmasinin tomin edilmasi mag-
sodilo amoliyyat zamani1 xiisusi masadan istifads
edilmisdir. Kiriisii corrahiyys iisulu ilo alinmus fars
(Kiir) narasi (Acipenser persicus Borodin) téradici-
lorinin imumi miqdar1 2007-ct ildo 4 odod togkil
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etmisdir.

Kiiriisii  «yumurtaliq yolunun kasilmasi»
tsulu ilo alinmis nara cinsli baliglar adaptasiya
magsadils avvalca 6l¢iilari 3,0x1,0x1,0m olan pla-
stik hovuzlarda saxlanilmis vo 3-5 giin kegdikdon
sonra zavodun arazisinds yerloson ehtiyat nohu-
ra kociiriilmiisdiir. Homin baliglarin baligartir-
ma moagsadilo névbati yetkinlik haddina qgadoer
(domestikasiya) zavod soraitindo saxlanilmasi
planlasdirilmisdir.

Miixtolif iisullarla alinmis kiiriillorin maya-
lanmasi, onlarin embrional va postembrional in-
kisaf morhololori daimi nozaratde saxlanilmig vo
bir sira morfo-bioloji xiisusiyyatlari - inkisaf go-
staricilori, dolgunluq amsali (Fulton amsal1), gii-
ndalik artim siirati vo onlarin hovuzlarda yasa-
mas1 miigayisoli sokildo analiz edilmisdir.

Xilli noro baliqartirma zavodunda votogo-
lords ovlanilmis cinsi yetkinliys catmamis fordlor
osasinda da ehtiyat torodici fondu formalagdiri-
lir. Bu mogsadls todariik edilmis nars cinsli balig-
larin imumi miqdar hazirda 50 odod togkil edir.
Votogolords ovlanilmis cinsi yetkinliys ¢atmamig
fordlor asasinda zavod soraitinds ehtiyat toradici
fondunun formalasdirilmasi prosesi golacokds do
davam etdirilocokdir.

Toradici fondu yaradilmasi magsadila 2007-
ci ilde zavod soraitinds siini yolla alinmis kérpe-
lar asasinda slava 2000 adad (kalomo - 500 adad,
nara — 500 adad vo uzunburun — 1000 adad) nara
cinsli baliq koérpolori ayrilmigdir. Onlarin siini
yemlo yemlondirilmesi vo miixtolif hovuzlarda
yetisdirilmosi noro cinsli baliglar ii¢lin qgobul
olunmus normativlor ssasinda hoyata kegirilir.
Miixtalif yas qruplarma monsub olan baliglar
arasinda il orzindo 2 dofo segmo hoyata kegirilir
vo 2007-ci ildon etibaron onlarin pasportlasdiril-
masi amoliyyatina baslanilmisdir.

Baliq yetigdirilon hovuzlarda suyun hidro-
kimyoavi gostaricilori daimi nozarot altinda ol-
musdur. Suyun temperaturu, suda hoall olmus
oksigenin miqdari (Oxi-330i), suyun golovilik vo
ya tursuluq gostaricisi (pH-330i), imumi mine-
rallign vo duzlulugu (Cond-330i), nitrat, nitrit vo
ammonium azotunun miqdar1 vo eyni zamanda
bozi agir metallar (Nanocolor-500D vo PF-11

spektrofotometrlori) qeyd olunmus cihazlarin
vasitasila toyin edilmisdir.

Noro cinsli korpolorin yetisdirilmasi zamani
Artemia salina naupliuslarindan, mixtalif 6l¢tilii
su xarc¢anglori - Daphnia magna, oliqoxet qurdla-
11 - Enchytraeus albidus va hamginin, zavodun
miloyyan resept lizra (sorti olaraq St-07 Kiir) is-
tehsal etdiyi qranul sokilli miixtalif 6l¢iilii siini
yemlordon istifado edilmigdir.

Giindolik yem rasionu yemin ndéviindon
(canli va ya siini yem), yemlandirilon korpalarin
Olciilorindon vo kiitlesindon vo homginin, suyun
temperaturundan asili olaraq 15-20%-dan (siirfa-
lor tiglin) 2-3% (tomir-téradici baliglar) arasinda
doyismisdir.

NOTICOLAR VO ONLARIN MUZAKIROSI

Kiriilori mixtalif tisullarla alinmis toradici
fars (Kiir) norolorinin reproduktiv gostoricilori-
nin Oyronilmosi mogsadilo onlardan alinmig
kiriiniin miqdari, keyfiyyoti, embrionlarin va
koérpalorin miixtalif marhalalords inkisafi miigay-
isali sokilds arasdirilmisdir. Osas reproduktiv go-
storicilorin analizi onlar arasinda miloyyon forq-
lar oldugunu gostormisdir. «Yumurtaliq yolunun
kosilmasi» tisulu ilo alinmis kiiriiniin miqdari
kiirillit baligin kitlosinin 16,0-16,7%-ni, «keser
iisuluy ilo alimmis kiiriiniin migdan kiirtili ba-
higin kiitlosinin 18,0-19,0%-ni, kiiriisit ononovi
yolla alinmis baliqlarda iss bu gostarici 20-21,0%
toskil etmisdir (Cadval 1).

Embrional inkisaf dévriinds aparilan miisa-
hidslor gostormisdir ki, kiirliniin alinma isulu,
onlarin mayalanma qabiliyyatina vo embrionla-
rin normal inkisafina monfi tosir gdstormir. 4
blastomer morholosindo aparilmis miisahidoloro
osason ononovi Usulla alimmig kiiriilordo maya-
lanmayan kiiriilor orta hesabla 3,5%, polisper-
miya isa 2,0% toskil etmisdir. Carrahiyya iisulu
ilo alinmis kiiriillordo iso bu rogomlor miivafiq
olaraq 4,1% va 2,6% toskil etmisdir.

Baliglar yetisdirilon hovuzlarda 2007-ci ildo
suda hall olmus oksigenin miqdari 6,5-9,8 mq/I,

Cadval 1. Kiiriilori miixtolif iisullarla alinmis téradici nars baliglarinin reproduktiv gostaricilori

Gostaricilar (A. persicus)

Kiiriiniin alinma tisulu

ononavi | «keser iisuluy| «yumurtaliq yolunun kasilmosi»

Baligin uzunlugu (L/1), sm 164/149 165/150 162/148
Baligin kiitlesi (P), kq 28 30 30
Alinmig kiirtiniin migdart, kq, % 5,7 5,69 5,0

20,3 19,0 16,7
1,0 gram kiiriids olan oositlorin migdari, adod 52 53 50
Isci mohsuldarligi, adod 296000 301850 250000
Kiiriiniin mayalanma faizi (%), (17 marhals) 90,0 87,7 93,6
Aktiv gidalanma dévriinda siirfalorin ¢ixist, % 85 82 87
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Sak.1. Xilli Nors Baligartirma zavodunda yetisdirilon miixtalif névlii nara cinsli baliq névlarinin 2004-

2009-cu illar arzinds inkisaf dinamikasi.

suyun qalavilik va ya tursuluq gostaricisi (pH) 7,4-
8,5 arasinda olmusdur. Nitrat, nitrit vo ammoni-
um azotunun imumi miqdart miivafiq olaraq 0,9-
1,8mq/1, 0,03-0,11 mg/l v2 0,1-0,23mq/l olmusdur.

Ehtiyat toradici fondu mogsadils nohurda
saxlanilan noars baliglari bonitirovka tisulu il il-
ds 2 dafs ovlanilir, onlarin morfo-bioloji gostari-
cilori vo homginin, inkisaf dinamikasi qeyd olu-
nur. Novbati baligartirma mévsiimii orafasinda
biopsiya metodu ilo onlarin reproduktiv xiisu-
siyyatlorinin arasdirilmasi nozords tutulmusdur.

Noro cinsli baliglardan yetismis cinsiyyat
mohsullarinin téradicilor 6ldiirtilmadon alinmasi
onlarin yenidon baligartirma magsadils istifado
edilmosi mogsadi dastyir. Kiirusii corrahiyys iisu-
Iu ilo alinmig zavod soraitinds saxlanilan nors
cinsli baliqlardan yenidon baligartirma moqsadi-
1o somorali istifads edilmaesi ii¢iin onlarin ekoloji
tolobatina miivafiq sorait yaradilmalidir.

Qeyd olundugu kimi, Xilli nars baliqartirma
zavodunda ehtiyat térodici nors baliq fondu yal-
niz kiiriisli corrahiyyo tisulu ilo alinmis téradicils-
rin domestikasiyasi va vatogalords ovlanilmig
cinsi yetkinlik hoddino ¢atmamis fordlor hesabi-
na deyil, osason siini yolla yetisdirilon korpolor-
don golacok ana baliq siiriilorinin formalagdiril-
masi yolu ils hoyata kegirilir. 2004-cii ildan etiba-
ron tomir-térodici fondu moqsadilo yetisdirilon
nora cinsli baliglarin imumi miqdar1 hazirda
4000 odad toskil edir.

2004-cii ildo Xilli noro baligartirma zavo-
dunda siini yolla alinmis va tomir-téradici fondu
yaradilmasi mogsadilo yetisdirilon miixtalif nov
nara cinsli baliq korpslerinin ayri-ayri iller tizre-
inkisaf dinamikasi vo morfo-bioloji gostaricilori
Cadval 1-da gostorilmisdir.

Xilli nara baligartirma zavodunda tomir-
toradici fondu mogsadilo qeyd olunan névlerdon
olavo, 2005-ci ildo Rusiya Federasiyasinin Hos-
torxan vilaystindon gotirilmis digor nora cinsli
noévlar da (bester, Rus narasi, Sibir narasi vo coka
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baliglari) yetisdirilir. Yetisdirilon nara cinsli baliq
novlerinin ayri-ayr illor iizra inkisaf dinamikasi
Sok. 1-do gostorilmisdir. Homin névlerin Azor-
baycan Respublikasi soraitindo yetisdirilmasi vo
onlarin inkisaf dinamikasinin Oyrenilmasi elmi
maraq kasb etdiyi {i¢iin bu sahados todqiqat islori
davam etdirilocokdir.

Qeyd etmok lazimdir ki, tomir-téradici fon-
duna monsub olan baliglarin yemlandirilmasi yal-
niz zavodun miioyyan resept asasinda (sorti ola-
raq St-07 Kiir) istehsal etdiyi siini yem hesabina
hayata kegirilmisdir.

Zavod soraitinds yetisdirilon nars cinsli ba-
liq korpaleri boyiidiikco miixtalif yas qruplarina
monsub olan fordlor arasinda golocok ana baliq
siiriilorinin yaradilmasi mogsadile kiitlovi vo do-
qiqlosdirici se¢gma aparilmast planlasdirilir. Golo-
cok ana baliq siiriilorinin formalagdirilmasi moag-
sadilo miixtolif yas qruplarina monsub olan noro
cinsli baliglarin ekspres metodla cinsiyyotinin
toyin edilmasi do nozords tutulmusdur.
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Hpuknsnenublii Cnocod [oayuenns Ukpsi ot IIpounzBoanteseii OcerpoBoix n Coznanue ux Marou-
Horo Crana B 3aBoACKHUX Y CI0BHSAX

Ha Xpummuackom OceTpoBoM peIOOBOIHOM 3aBone AszepOaiimkaHckoil PecrryOmuku ¢ 2005 r. BHegpseTcs
NPUKU3HEHHBIN croco0 MoiTyuyeHHs 3pesiod MKphl OT INPOMU3BOAMTENECH OCETpOBBIX PHIO. 3pernas ukpa ot
MIPOM3BOJIMTENICH OCETPOBBIX PHIO MOJIyYaeTCs METOAAMHU «KecapeBa CCUCHUS» U «HAJpPE3aHHs SHICBOIAY.
[IpousBoauTenN OCETPOBBIX PBIO, OT KOTOPBIX 3pernas UKpa Oblia MoJyuyeHa NPKU3HEHHBIM CIIOCOO0M, BbI-
JEp)KUBAIOTCS. B 3aBOJICKMX YCIOBHAX B IENAX MOBTOPHOI'O PBHIOOBOJHOIO HCIIOJIB30BaHUA. B ycnoBusx
Xeutmuackoro OP3 AzepoOaiimxanckoi Pecrryomuku GopMupyercst Takke peMOHTHO-MAaTOYHOE CTa0 OCeT-
POBBIX Ha OCHOBE MOJIOIM UCKYCCTBEHHOMU reHepanuu. B nensx coxpaneHus 6Mopa3HooOpa3us CUMTaeM He-
00XOIUMBIM, HCTIONB30BaTh AJS CO3JaHUS MATOYHBIX CTaJ MPOMU3BOAUTENEH OCETPOBBIX PHIO pa3IMUYHBIX
OMOJIOTHUECKUX TPYIII, a TAKXKe UcUe3arouX (KypHHCKUH LIHII).

Ch.A. Mamedov, Z.S. Salmanov, M.M. AKkhundov

The in vivo Technique of Getting Roe from Parental Sturgeon Fish and Formation of Their Recovery-
Maternal Stock in Khilli Sturgeon Hatchery of Azerbaijan Republic

The in vivo technique of getting mature roe from the parental sturgeon fish has been introduced in Khilli
sturgeon hatchery for the first time in sturgeon-breeding practice of Azerbaijan Republic. The mature roe is
got from the parental fish by conducting Caesarean and oviduct sections. The parental sturgeon fish from is
being kept in the Khilli Sturgeon Hatchery for the purpose of their domestication. In the Khilli Sturgeon
Hatchery the repair-maternal stock of sturgeon fish is formed by applying the juveniles of artificial
generation. For the purpose of biodiversity protection, the application of parental sturgeon fish breeders of
different biological groups as well as extinct sturgeon fish (Kura-river ship) for maternal stock formation is
considered to be important.
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Sirvanda Vahsi vo 9hli 9tyeyon Heyvanlarin Baslica Helmintoz Toradicilorinin

Tabii va Sinantrop Ocaqlihiqlan

Q.H. Fatoliyev*, MLS. Yolcuyev, R.S. Ibrahimova

AMEA Zoologiya Institutu, kegid 1128, mohall> 504, Baki, AZ107

Magqalada Sirvan oarazilorindo bashca helmintoz toradicilorinin tobii vo sinantrop ocaghliglarinin
yaranmasinda vahsi vo oahli atyeyan heyvanlarin, araliq sahiblorin va bir sira ekoloji amillorin rolunun
oyronilmasi barads malumat verilir. Aparilmis tadqiqgat zamani bu Jrazilards dipilidioz, exinokokkoz,
dirofilyarioz, trixinellyoz, toksokaroz, ankilostomatoz toradicilorinin tobii vo sinantrop ocaqhiliqlar
askar edilmisdir. Bu orazilordo mévcud ocaqlhihiqlarin saxlanma vo yayilma sabablori miioyyon
edilarak, onlara qarsi bazi profilaktik miibariza tadbirlori toklif edilir.

GIRiS

Azorbaycan Respublikasinin tobii iglim soraiti,
bitki vo torpaq Ortliyliniin xiisusiyyetlori bu
orazilorde miixtolif ndév ev vo vohsi momoali
heyvanlarin, quslarin, gomiricilorin, siiriinanlorin,
hogoratlarin genis yayilmasina sobab olmusdur. Bu
qrup heyvanlar bir ¢ox qorxulu helmintoz
toradicilorinin  tobii ocaqliliglarinin  yaranmas,
saxlanilmast vo genislonmosindo miihiim rol
oynayir.

Son zamanlar respublikada heyvanlarin név
miixtolifliyini qorumaq moagsadilo dori todariikii
edilmodiyindon vohsi heyvanlar ovlanilmir. Ona
goro do vohsi heyvanlarin sixligi daha da artmigdir.
Heyvanlarin sixlig1 artdiqca onlar qida ils slagodar
olarag tobii ocaqgliligdan sinantrop ocaqliliga
miitomadi olaraq daxil olurlar. Eyni zamanda rayon
vo goharotrafi yagilliglarin salimmasi, qusguluq
tosarriifarlarinin yaradilmasi vo s. vohsi heyvanlarin
gidalanmasi iiclin yasayls moaskenlorine daxil
olmasina slverisli sorait yaradir.

Bununla slagadar olaraq, vohsi heyvanlar tobii
biotoplardan sinantrop biotoplara daxil olmagqla shli
otyeyon heyvanlar arasinda invaziya miibadilasi
yaradir.

Respublika orazisinds vohsi vo sonaye
ohomiyyatli xozderili heyvanlar {izerinde uzun
illordon bori professor 1.9. Sadiqovun apardigi
moqsadydnlii helmintoloji todqiqatlar — insan va ev
heyvanlarinin helmintozlarimin tebii ocaqliliginin
agkar edilmosinds bdyiik shomiyyat kasb edir. O,
miloyyon  etmisdir ki,  helmintlorin  tobii
ocagliliginin  yaranmasinda  vohsi  heyvanlar;
sinantrop ocaqliligda iso ohli styeyon heyvanlar
asas rol oynayir (Sadiqov, 1999; Sadiqov vo s.,
2001; Cagsixos, 1971, 1978, 1981).

Bundan basqa Azarbaycanda itlorin helmintlori
Oyronilorkon itdo tapilmig 36 nov helmintdon 26
ndviin tabii ocagliliqda doévr etmasi barodo malumat
vardir (Acanos, Wcmawmnos, 1972; Canpixos,
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Emuyes, 1985).

Yoluxmus vohsi vo ohli styeyon heyvanlar
otraf miihiti vo otlaglar1 helmintoz toradicilorinin
invazion yumurtalar1 ilo ¢irklondirarok govsoyon
heyvanlarin vo insanlarin yoluxmasina sobab
olurlar. Bozi helmintlor cinsi yetkin marhalods
vohsi heyvanlarda, siirfo morholasinds iso govsoyan
heyvanlarda parazitlik edirlor. Belslikls, vohsi va
ohli otyeyon heyvanlar helmintoz téradicilorinin
osas sahiblori olmagla borabor, hom do onlarin
dastyicist vo yayicisidirlar.

E.N. Pavlovskiyo goro tobii ocaqliligin bas
vermasi liclin helmintoz toradicilorine gdra qeyri -
saglam orazide yoluxmaya hossas olan saglam
heyvan, otiiriicii amil vo xasto heyvan olmalidir.
Yoluxmus vohsi vo ohli otyeyon heyvanlar
helmintoz toradicilori ilo saglam heyvani vo insani
yoluxdururlar (ITaBnoBckwuii, 1964, 1964a).

Odobiyyat molumatina géro MDB  6lkolori
orazilorindo vohsi vo ev heyvanlarinda 30-dan
yuxari infeksion vo invazion xastaliklor melumdur
(Tany3so u np., 1968; ITaBnosckwuii, 1939).

Azorbaycanin - miixtolif orazilorinds  uzun
illordon bari vohsi vo ohli otyeyon heyvanlarin
helmintfaunast vo onun formalagmasina tasir edon
amillorin  bazi  qanunauygunluglar  bir sira
todgiqatcilar torofindon Gyronilmisdir (Fatoliyev,
2003; Fataliyev va s., 20006).

Sirvan orazilorindo iso xostoliklorin tobii
ocagliliglarinin  agkar edilib, onun tobistdo
saxlanilmas1 va genislonmasi yollar1 hal - hazira
kimi aktual problem olaraq qalmaqdadir. Ciinki
gostarilon arazids insan va heyvanlar {igiin tohliikali
olan helmintoz téradicilarinin tobii ocaqliliglarinin
yaranmasinda vohsi va ohli atyeyan heyvanlarin va
bozi invaziya Otiiriiciilorinin rolu bu giina qoder
Oyronilmomisdir.

Ocagqlilig1 tomin edon amillarin har birinin ayri
-ayriligda bioekoloj1 xiisusiyyatlori vo gostorilon
orazilorde onlarmn ns deracads yayilmasinin askar
edilmasinin bu helmintoz tdradicierine qars1



miibarizo tadbirlorinin islonib hazirlanmasinda
bdyiik elmi va praktiki shomiyyati vardir.

Bunlar1 miisyyon etmokla, golocokds bu
aorazilords tobii va sinantrop ocaqliligin yaranmasi
vo onun tdradicilorinin yayilmasinin qarsisini almaq
ticlin miibariza tadbirleri hazirlamaq miimkiindiir.

MATERIAL VO METODLAR

Sirvanda vohsi vo ohli aotyeyan heyvanlarin
baslica helmintoz toradicilorinin tobii vo sinantrop
ocaqgliliglarmi ~ 0yronmok  moagsadilo  miixtalif
orazilordon 24 sahibsiz it, 28 ev pisiyi, 24 ¢aqqal,
26 tiilkii tam helmintoloji yarma iisulu ilo todqiq
edilmisdir (Ckpsibun, 1928).

Askar edilmis helmintlordon trematod vo
sestodlar 70%-li spirtdo, nematodlar iss 4% -li
formalinds fiksa edilmisdir.

Trematod va sestodlarin ndv torkibinin toyin
edilmosinds zoyli karmindon boyayici madda
hazirlanmis vo helmintlor ronglonmisdir. Helmintlor
ardicil spirt corgoasindon (60, 70, 80, 90, 960)
kegirildikdon sonra iizorino kanada balzami slavo
edilorok daimi preparatlar hazirlanmisdir.

Nematodlar isa 4%-1i formalindon ¢ixarilaraq
distillo suyunda yuyulur vo osya slisesi iizorino
kegcirilir. Nemarodun {izarins qliserin va siid tursusu
qarisigindan hazirlanan mohluldan damcilar slave
edilir, ortiicii siigo ilo Ortiilorok mikroskop altinda
nov torkibi toyin edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Todqgiqat noticesindo vohsi vo ohli otyeyon
heyvanlarda 34 nov helmint agkar edilmisdir.

Askar edilmis helmintlordon 1 ndvii trematod,
18 novi sestod, 1 novii akantosefal, 14 novi
nematodlar sinfins aiddir.

Bu helmintlorin inkisaf dovriyyesine goro 27
ndvii biohelmint, 7 novii iso geohelmintdir.

Tadqiqat isi aparilarken orazilordo biotoplarin
xilisusiyyati, heyvanin hoyat torzi, orazide olan
araliq sahiblorinin no doracoads yayilmasi nazora
alinmigdir.

Yoluxmanin tobii ocaqliliq soklinde yaranma-
sini, yayilmasini vo parazitin névbado miioyyon
orazids dovr etmosini tomin edon araliq sahiblordir.
Gostorilon orazilorde bizim torofimizden aparilmis
todqiqat zamani molum olmusdur ki, bozi baslica
helmintoz téradicilerinin ocaqliliginin yaranmasinda
vo onun tobiotdo toradicilor torofindon dovr
etmosindo  araliq  sahib  kimi  hogoratlarin,
gamiricilarin, siliriinanlarin rolu boyiikdiir.

Bunu nozoro alaraq, tobii  ocaqliligin
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yaranmasinda asas rol oynayan araliq, ehtiyat va
olavo sahiblordon — miixtolif ndv hasoratlar,
gomiricilor, siiriinenlor aldo edilorak onlarin rolu
tohlil edilmisdir (Cadval 1).

Askar edilmis helmintlordon araliq sahiblori
hosoratlar olan D.caninum, M.catulinus, Sp.lupi,
D.repens-i xiisusi geyd etmok lazimdir.

D.caninum - tiilkiids 26,6%, ¢aqqalda 27,2%,
sahibsiz itlordo 43,6%, ev pisiklorinds isa 39,7%
togkil edir. Bu helmintin heyvanlar arasinda
yayilmasinda it (Ct. canis) va pisik (Ct. felis)
birslorinin asas rol oynadigini nozars alaraq homin
heyvanlarin iizerindon 256 ford it vo 425 ford pisik
birslori toplanilaraq tadqiq edilmisdir. Tadqiqat
zamani it birolorinin 37,4%, pisik birslorinin iso
13,8% sistiserkoidlarlo yoluxmasi agkar edilmisdir .

Inkisaf dévriyyosi hasoratlarla gedon D.repens
bizim todqiqatimizda Sirvan orazilorindo todqiq
edilmis 10 itdon 2- do 22 ford (20%), 11 tiilkiiniin
1-do 7 ford (9,1%) askar edilmisdir. Bu helmintin
vohsi vo ohli atyeyon heyvanlar vo insanlar arasinda
yayilmasinda osas 6tiiriicli amil olan Anopheles va
Audes cinsindon olan agcaqanadlardir.

Todqiqat zamani araliq sahiblori gomiricilor
olan helmintlorin do bu orazilordo heyvanlar
arasinda genis yayilmasi agkar edilmisdir. Bu
helmintlora J.rossicum, T.pisiformis, T.crassiceps,
H.taeniaeformis, H.krepkoqorski, Tr.spiralis aiddir.

Bu helmintlordon T7.spiralis xiisusi epizootoloji
vo epidemioloji shamiyyat kosb edir. Bu helmintlo
yoluxma tulkiido - 18,1%, caqqalda — 7,7% toskil
etmisdir. Sinantrop ocaqliliqda isa Tr.spiralis it va
pisiklords ¢ox az qeyde alinmisdir. 77.spiralis-in
yayilmasinda gomiricilar asas rol oynayir.

Tadqiqat zamani bu srazilords yayilmig araliq
sahiblori siirlinonlor olan bir ne¢o helmint névi
askar edilmisdir. {lk dofo olaraq vohsi vo ohli

otyeyon heyvanlarda askar edilmis A.alata,
D.nolleri, Sp.erinacei - europei,
J.echinorhynchoides,  J.pasqualei,  M.lineatus,
M.catulinus,  Sp.lupi,  Ph.sibirica  ndvlorinin

yayllmasinda siirlinanlorin ehtiyat, slavo vo araliq
sahib kimi rolu miiayyon edilmisdir.

M.lineatus ndviiniin ehtiyat sahibi siiriinonlorden
olan qafqaz kolozinin, yasil kertonkslonin ozalo
toxumalarmmda hor gorlis dairosinde  6-7 ford
miqdarinda spiroserk askar edilmisdir.

Sirvan orazilorinds agkar edilmis helmintlorden
araliq  sahiblori gdvsoyan  heyvanlar  olan
E.granulosus, M.multiceps, T.hydatigena va T.ovis
novlori vohsi vo ohli otyeyon heyvanlar arasinda
qeyd edilmigdir.

Sirvan orazilerinds E.granulosus-la yoluxma
itdo 20-25% arasinda, T.hydatigena ilo yoluxma
tillkiide 27,2%, ¢aqqalda 15,3%, sahibsiz itlords iso
49,9% toskil etmisdir.
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Cadval 1. Sirvan orazilorinds tabii ocaqliliglarin yaranmasinda araliq vo ehtiyat sahiblorinin istiraki

araliq va ehtiyat sahiblor

Helmintin ad1 gdvsoyen heyvanlar hosoratlar gomiricilor stirlinonlor
Alaria alata - - - +
Dipylidium caninum - + - -
D.nélleri - - - +
Sp.erinacei-europei - - - +
Joyeuxiella echinorhynchoides - - - +
J.rossicum - - + -
J.pasqualei - - - +
Taenia hydatigena + - -

T.ovis + - - -
T.pisiformis - - + -
T.crassiceps - - + -
Hydatigera taeniaeformis - - + -
H.krepkogorski - + +
Multiceps multiceps + - - -
Echinococcus granulosus + - - -
Mesocestoides lineatus - + - +
Macracanthorhynchus catulinus - + - +
Trichinella spiralis - - + -
Spirocerca lupi - + - +
Physaloptera sibirica - - - +
Dirofilaria repens - + - -
Tadgiqat aparilan orazilorin Samaxi, Ismayills, giiclii sinantrop ocaqliligin yaranmasi is9 it, pisik,
Agsu, Ucar, Kiirdomir, GoO0ygay rayonlari birs vo insanlar arasinda bas verir. Dipilidiozun
orazilorindo  biohelmintlorlo  yanagt tobii  vo toradicisi tobii ocaqliligdan sinantrop ocaqliliga va

sinantrop ocaqliliq amals gatiran geohelmintlorden
A.caninum, U.stenocephala, T.canis, T.mystax,
T.leonina genis yayilmisdir.  Bozi baglica
helmintoz tdradicilorinin yayilmasinda biotik vo
abiotik amillorin tosiri ilo yanasi sosial amillor do
mithiim rol oynayir. Belo ki, Sirvan orazilorindo
yaradilmis soxsi vo fermer tosorriifatlarinin
atraflarinda ¢oxlu sayda vohsi heyvan, sahibsiz it vo
pisiklor toplanir. Homin tosarriifatlarda 6lmiis vo
kosilmis heyvanlarin helmintoz toradicilori ilo

yoluxmus daxili orqanlari bozon
zorarsizlogdirilmadon otraf miihite atildigda homin
heyvanlar  torofindon yeyilir vo  helmintoz

toradicilori ilo yoluxur. Bu gidalanma yerlorindo
vohsi heyvanlarla ohli otyeyan heyvanlar (it vo
pisiklor) arasinda biosenotik olage yaranir vo bu
zaman tobii ocaqliligdan sinantrop ocaqliliga kegid
omalo golorak helmint miibadilosi bag verir.
Belslikls, helmintoz tdradicilori her iki ocaqligda
saxlanilir vo yayilir.

Aparilan todqiqat zamani Sirvan orazilorinin
biitiin rayonlarinda (Samaxi, Ismayill;, Kiirdomir,
Agsu, Ucar, Goycay) dipilidioz, dirofilyarioz,
exinokokkoz, tenidioz, trixinellyoz, ankilostomatoz
vo toksokarozun torodicilorinin tobii vo sinantrop
ocaqglilig1 agkar edilmisdir.

Belo ki, dipilidiozun tebii vo sinantrop
ocaqliligi miioyyon edilmisdir. Zaif tobii ocagliligin
yaranmasi veohsi heyvanlar vo birslor arasinda;

134

oksina, daxil olaraq hor iki
yaranmasinda istirak edir.

Dirofilyarioz Goygcay vo Ucar rayonlari
orazilorinds tobii ocaqliligda vohsi heyvanlarla
agcaqanadlar; sinantrop ocaqliligda iss it, pisik,
agcagqanad vo insanlar arasinda saxlanilaraq dovr
edir. Hor iki ocaqliligda osas araliq sahib kimi
agcaqanadlar istirak edir.

Trixinellyozun MDB  dlkslorinds  tobii
ocagliligda vahsi heyvanlar vo gomiricilor arasinda;
sinantrop ocaqliligda iso ev donuzlari, it, pisik vo
bozon do gomiricilor arasinda bas vermosi
malumdur (becconos, 1972). Bizim tadqiqatimizda
trixinellyozun Samaxi  vo Ismayilli rayonlari
arazilorinda tobii ocaqliligda daha giiclii, sinantrop
ocaqliligda iso ¢ox zoif yayilmasi agkar edilmisdir.

Tadgiqgat aparilan orazilorin Samaxi, Ismayulls,
Agsu, Ucar, Kiirdomir, Goycay rayonlar
orazilorindo  biohelmintlorlo yanasi tobii veo
sinantrop ocaqliliq amals gatiran geohelmintlorden
A. caninum, U. stenocephala, T. canis, T. mystax, T.
leonina genis yayilmigdir.

Bu helmintlorin invazion yumurtalar1 tobii
mithitde 6z yasama qabiliyystini uzun miiddst
saxladiglarindan tobii ocagliligda vohsi
heyvanlarin; sinantrop ocaqliliqda iso ohli otyeyon
heyvanlarin ve insanlarin unsiarioz, ankilostomatoz
vo toksokaroz toradicilori ilo yoluxmasina sabab
olurlar.

ocagliligin



Belolikls, Sirvan orazilorinde  aparilmis
helmintoloji ~ todqiqat  noticesinde  miiayyan
edilmisdir ki, bu orazilordo baglica helmintoz
toradicilorinin  tobii ve  sinantrop ocaqliligin
yaranmasi, saxlanmasi vo geniglonmasinds vohsi vo
ohli otyeyon heyvanlarin, araliq, slave sahiblorin va
sosial faktorlarin rolu boyukdiir. Hor iki halda —
tobii vo sinantrop ocaqliligin yaranmasi vo
yayllmasinda vohsi vo ohli otyeyon heyvanlar,
miixtolif nov hosoratlar, gomiricilor, siiriinonlor
istirak edir.

Tobiotds vo tosorriifatlarda insanlarin foaliyyati
naticesindo  daim  helmintoz  tdradicilorinin
dovriyyasi bas verir. Ona gora do tobioti bu ciir
invazion xastalik toradicilorine gora
saglamlagdirmaq moqgsadilo miixtalif elmi veo
praktiki tadbirlorin hoyata kegirilmasi tolab olunur.

Bunlar1i nozers alaraq, Sirvan orazilorindos
mdvcud olan tebii ve sinantrop ocaqliliglarda
baslica helmintoz toradicilerinin  dévr etmo
yollarinin pozulmasi, yeni ocaqliliglarin
yaranmasinin v  genislonmosinin  garsisinin
alinmasi1  istiqgamstine  osaslanan  asagidaki
profilaktik todbirlor hoyata kegirilmolidir:

- baslica helmintioz toradicilorinin
(dipilidioz, exinokokkoz, toksokaroz,
ankilostomatoz, unsinarioz, dirofilyarioz) sinantrop
ocaqliligda ssas dastyicist vo yayicisi olan sahibsiz
it vo pisiklorin tesarriifatlara, moiset ocaqlarina,
usaq bagcalari vo moktablorin hayatlorine daxil
olmasinin qarsist alinmalidir;

- exinokokkoz, senuroz, sistiserkoz, teniidioz
kimi  helmintoz tdradicilorinin  yayilmasinin
garsisini almaq {iglin baytar-sanitariya nazaratindon
kecmoyon otkosmo montogolori logv  edilmali,
kosilmis kond tesorriifati heyvanlarinin  xasto
organlar1 ilo vohsi vo ohli otyeyon heyvanlarin
gidalanmasinin qarsisi alinmalidir;

- tobii ocaqliligda trixinellyozun
yayllmasinin  qargisitnin - alinmasi  liglin -~ ov
movsiimiinds vurulmus vahsi heyvanlarin cosadlari
yandirilmali vo ya doarin basdirilmalidir;

- tabii ocaqliligla sinantrop ocaqliliq arasinda
olago yaradan, infeksion va invazion xastoliklorin
yayillmasinda araliq, ehtiyat vo slavo sahib kimi
istirak edon miixtolif név hogoratlara, gomiricilora
vo siiriinonloro qarst miibarizo todbirlori isloyib

hazirlamaq lazzimdir.  Cilinki  yoluxma  vo
yoluxdurma yollarinda osas monba araliq
sahiblordir;

- vohsi ve ohli otyeyon heyvanlarin

goyunculuq ve maldarliq tosorriifatlarina daxil
olmasmin qarsist almmmali, it vo pisiklorin saymin
azaldilmasina nazarat artirilmalidir.

Belo bir voziyyst daim tibb vo baytar
is¢ilorinin diqqet moarkazinds olmalidir.
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TPUXWHEIJIE3, TOKCOKapOo3, aHKWiIocToMaro3. OTMedeHa poiib TUKHUX W JIOMAIIHUX TUIOTOSTHBIX KHUBOTHBIX,
MPOMEXKYTOYHBIX X035€B, a TAKXKE HEKOTOPBIC (haKTOPHI B MOJACPKAHIH W PACTIPOCTPAHEHUH MPUPOJTHOH M
CHHAHTPOIMHOW 04aroBocTu Ha Teppuropun Llupsana. IloaroroBneHsl mpoduIakTHYeCKne Mepbl OOpPHOBI
IIPOTHB MOSABICHHUS HOBOW IPUPOJHON 0YarOBOCTH.

Q.Q. Fataliyev, M.Sh. Yolchiyev, R.Sh. Ibrahimova

Natural Sanitary Nidality of Activators of the Main Helminthiasis of the
Wild and Domestic Carnivorous Animals in Shirvan

Information about the role of wild and domestic carnivorous animals, intermediate hosts and some ecological
factors in formation of naturalfocality of activators of the main helminthiasis in territory of Shirvan is
presented in the paper. Some naturalfocalities (dipilidioz, dirofilyariosis, trichinelliosis, toxocarosis,
ankilostomatosis) were found out as a result of reserarches in these territories. At the same time the reasons
of maintenance of naturalfocalities are revealed and some control measures are presented.
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Azdrbaycanin Sirvan Cografi Zonasinda Qoyun, Qaramal vo Camislarda
Anoplosefalyatlarin vo Onlarin Araliq Sahiblorinin Yayilmasi

Q.C. ismayilov', E.V. Fe»rze)li.yeva2
! Azarbaycan MEA Zoologiya Institutu
Azarbaycan Dévlat Pedaqoji Universiteti

Miislliflor ilk dofs Sirvan cografi zonasinda govsoyan ev heyvanlar1 arasinda anoplosefalyatlar vo
onlarmn araliq sahiblorinin yayilmasini 6yranmislor. Malum olmusdur ki, Anoplocephalata Skryabin
1933 (1951) yarimdastasi lentsakilli qurdlarin boyiik bir hissasini 6ziinds birlosdirmisdir ki, onlarin da
yetkin formasi govsoayan heyvanlarin (qoyun, keci, qaramal, camis, ceyran, ciiyiir, maral va s.) nazik
bagirsaginda, siirfo morhalosi iso miixtalif nov oribatid gonolorinin badon boslugunda yasayaraq
parazitlik edirlor. Govsoayan heyvanlar kal vasitasilo xarici miihits (otlaqlara) ifraz etdiklori monieziya
yumurtalari, oribatid gonalor torafindon udulduqda onlar yoluxurlar. Gonalorin badan boslugunda
monieziya yumurtalari bir ne¢d miirakkab inkisaf marholasi kecirarok invazion serkosista marhslasino
catir. invazion serkosista siirfalori gonolorin badon boslugunda uzun miiddat (gomolorin yasama
miiddati qodar) yasayir vo alverisli soraitds (gomalor otla birlikdo udulduqda) axirinci sahiblori
yoluxdururlar. Goériindiiyii kimi axirinci sahiblor araliq sahiblordon, araliq sahiblor isa axirinci
sahiblordan yoluxurlar. Maqalado har iki sahibdo anoplosefalyatlarin yetkin v siirfo marhslslorinin

yayilma daracasi vo yoluxma mexanizmi dyranilmisdir.

GIRIS

Anoplosefalyatlarin ~ sistematikas1  diinya
alimlori torafindon uzun miiddst miigayissli suratdo
Oyronilmisdir. Belo ki, 1902-ci ildoe N.A.
Xolodkovski Anoplocephalidae fosilasini yarat-
misdir, homin dovro gadar biitiin bugumlu sestodlar
Taeniidae fosilosino aid edilmisdir. Furman isa bu
fosiloni  "Anoplocephalidae ~ Furman,  1907"
adlandirmigdi.

Ispan helmintoloq alimi Mola (Mola, 1929) iso
Oziiniin soxsi todgiqatlar1 osasinda biitiin diinya
alimlorinin todqiqatlarmi  toftis edorak Oziiniin
Anoplocephalidae fosilosini yaratmigdir. O, 6ziiniin
miialliflik solahiyyetlorini saxlamagqla gosterir ki,
Anoplocephaloidae fosilatistlityli ilk dofs 1891-ci
ildo Blansar (Blanchard, 1891) torofindon qeyd
olunmugdur (Cmacckuit, 1951). Akademik A.A.
Spasski (Cmacckuii, 1951) iso Anoplocephalata
Skryabin, 1933 yarimdastasinin Anoplocephaloidea
Spassky, 1949 fosilalistliiylinii  t¢  fasiloya
bolmiisdiir ki, bunlar da asagidakilardir:

1. Anoplocephalidae Cholodkowsky, 1902
2. Avitellinidae Spassky, 1950
3. Linstowiidae (Mola, 1929) Spassky, 1949

Bu bolgiide Anoplocephalidae  fasilasing
M.expansa, M.benedeni vo  M.autumnalia,
Avitellinidae fosilosine  Thysniezia giardi vo

Avitellina centripunctata novlori daxildir ki, bunlar
da osason govsoyon heyvanlarda, Linstowiidae
fosilosinin novlari isa kisoli momalilards, bir ¢ox
gomiricilordo, yeresonlordo (yersigani) vo s.
parazitlik edirlor (Craccknii, 1951).

Azorbaycanda govsoyon heyvanlarin helmint
faunasi son illordo cografi-ekoloji helmintologiya
tolimi osasinda Oyronilmoys baslanmisdir, bu isa
respublikamizda helmint faunasi iizro aparilan
todgiqatlarda landsaft-ekoloji istigamatin inkisafina
sobab olmus, govsoyan heyvanlarin helmint
faunasinin respublika orazisindo yayilmasinda
saquli vo {ifiiqi zonaliligin miisyyanlosdirilmasina
komok etmis vo bu orazilorin ekoloji-helmintoloji
ndqteyi nozordon miloyyen zona vo yarimzonaya
boliinmasing asas vermisdir (Osadov, 1975).

Beloaliklo, akademik S.M. 9sadov (1975) uzun
illor orzindo Azorbaycanda aparilan helmintoloji
tadqiqatlar esasinda Azorbaycan orazisini ekoloji-
helmintoloji ndqteyi nezerden 3 zonaya va 11
yarimzonaya bolmiisdiir.

Professor Y.F. Molikov (MenukoB, 1996) iso
S.M. Osadovdan farqli olaraq Azarbaycan orazisini
ii¢ deyil, dord saquli zonaya bolmiisdiir.

Respublika  orazisinds  ekoloji-helmintoloji
rayonlagdirma apararkon hor bir zona vo
yarimzonanin ~ miiloyyon  parametrlori  uygun
golmalidir, bels ki, tadqiqat aparilan cografi zonada
heyvanlarin osas comlosdiyi yerlor, helmintozlarin
genis yayildig1 saholor, tobii vo mohalli ocaqglarin
formalagdig1 orazilor, iifiigi vo saquli qursaqlar,
miixtolif landsaftlar vo biotoplar.

MATERIAL VO METODLAR
Son ¢ ildo Sirvan cografi zonasinda (Samaxi,
Ismayill, Agdas, Agsu, Goycay, Kiirdomir,

Qobustan va s.) aparilan tadqiqatlar gostormisdir ki,
bu zonada bir sira helmintlor, o ciimlodon
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anoplosefalyatlar gdvsaysn ev heyvanlar1 arasinda
genis yayilmisdir, xiisuson dag vo dagotoyi
Sirvanda. Bu zonada ev heyvanlar arasinda
anoplosefalyatlarin yayilma daracasini miiayyan
etmok iiclin, miixtolif rayonlardan akademik
K.1.Skryabinin (Ckps6un, 1928) tam helmintoloji
yarma isulu ilo 942 bas qoyun, 438 bas qaramal,
169 bas camis todqiq edilmisdir. Monieziyalarin
araliq sahiblorini miioyyon etmok {iglin homin
zonanin qis vo yay otlaglarindan (Ceyranke¢moz,
Acidors, Qobustan, Padardiizii, Babadag va s.) 200
torpaq niimunosi gotiirorok onlardan oribatid
gaonalori Tulqrena aparati vasitasilo secilorok E.M.
Bulanova-Zaxvatkina (bynanoBa-3axBaTKuHa,
1952) iisulu ils toyin olunmusdur.

NOTICOLOR VO OMOLIi TOKLIFLOR

Sirvan cografi zonasi (Samaxi, Ismayill,
Qobustan, Agsu, Agdas, Goycay, Kiirdomir,
Haciqabul vo s.) basqa cografi zonalardan 06z
relyefing, bitki Ortilyline va torpaq qurulusuna gora
forglonir, burada yiiksok dag vo dagstoyi zonalarla
yanasi, aran zona da mévcuddur. Bu zonanin aran
hissosi bir sira otraf rayonlarin (Quba, Qusar,
Sabran, Siyozon, Xa¢maz vo s.) qoyunguluq
tosarriifatlar iiclin qis otlaq yerlori hesab olunur.
Sirvan zonas1 Bdyik Qafqazin  conub-sorq
otoklorinds yerlagorak qorb torafdon Girdmangayla,
sorq torofdon iso Abseron yarimadast ilo
homsorhaddir, bu zonanin orazisindon Girdmangay,
Agsucay vo Pirsaat caylar1 axir. Burada ohali
asasan heyvandarliq ve taxilgiligla, gqisman ds olsa
torovazgilik vo baggiligla maggul olurlar. Kolxoz va
sovxoz qurulusunun dagilmasindan sonra bu
bolgado miixtolif sopkido iri vo xirda fermer
tosarriifatlar1 yaradilmigdir. Fermer tosorriifatlarinin
yaradilmasi  ilo  olagodar  olaraq  bolgads
heyvandarligin inkigafi xiisusi bir viisot almigdir.
Belo ki, heyvandarligin inkisafina dovlot gaygisi
gostarilir, respublikaya dovlet soviyyesindo cins
mal-qara novleri gotirilir, fermerloro heyvandarligi
inkisaf etdirmok ticiin giizostli pul kreditlori vo s.
imtiyazlar wverilir. Yeni fermer tosarriifatlarinin
yaradilmas1 ilo olagodar olarag helmintoz
xastaliklorina qarsi kompleks miibariza tadbirlori do
doyismis, burada fordi miibarizo todbirlorino
dstiinliik verilir. Bu da bir ¢ox xastaliklor kimi
helmintoz xastaliklorine qarsi effektli metod hesab
oluna bilmoz. Otkosmo kombinatlarinin,
sallagxanalarin baglanmasi ils olagadar olaraq, satis
ticlin kond tosarriifati heyvanlar1 harada gsldi (yol
konarinda, xiisusi hayatlords, hotta ot satilan
magazalarin i¢inds) kasilir, bu da ¢ox zaman baytar
hokimin nozarati olmadan edilir.
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Sirvan todqiqat zonasinda gdvsoyon ev
heyvanlarinda anoplosefalyatlar vo onlarin araliq
sahiblori bizim todqgiqata qodsr demak olar ki, ¢cox
az Oyronilmigdir. Burada A.Q. Mommadov
(Mamenos, 1969) vo Y.F. Molikov (Menukog,
1996) apardiglar1 tadqiqat noticesinds govsoyon
heyvanlarda anoplosefalyatlarin yayildigi gostorilir.
Monieziyalarin araliq sahiblori (oribatid gonolor)
bizim torafimizden ilk dofadir ki, gostorilon zonada
Oyronilir (CamprxoB u ap., 2008).

Gostarilon zonada heyvandarligin intensiv
inkigaf etdirilmosi ilo olagodar olaraq bir sira
helmintlorin, o climladan anoplosefalyatlarin genis

yayildigi miisahido edilir, xiisuson dagotoyi
Sirvanda (Cadval 1).
Codval 1-don  goriindiiyii  kimi ~ Sirvan

zonasinda anoplosefalyatlar on ¢ox qoyunlar
arasinda dag vo dagostoyi zonada (Samaxi, Ismayill,
Agsu, Qobustan) nisbaton az ise aran rayonlarinda

(Kiirdomir, Goygay, Agdag), qaramalda iso
Ismayilli vo Qobustan rayonlarinda daha ¢ox
yayilmigdir.  Aparilan  todqiqatlarin  naticalori
gostormisdir ki, anoplosefalyat novlorindon

Moniezia expansa vo M.benedeni basqa nodvlora
nisbaton (Avi. centripunctata va Thy. giardi) qoyun
vo qaramal arasinda bu bdlgodo daha genis
yayilmiglar. Gostorilon zonada anoplosefalyatlarin
camiglar arasinda yayilmasi nisbaton az olmusdur.
Tadqiqatlarin noticalori gostormisdir ki,
anoplosefalyatlarin  kond tosorriifat1 heyvanlar
arasinda yayilmasinda koskin zonaliliq miisahido
edilmir, lakin bagqa zonalarda oldugu kimi Sirvan
zonasinda da anoplosefalyatlar ev heyvanlar
arasinda on c¢ox dag vo dagotoyi yerlordo
yayilmislar.

Sirvan cografi zonasinda govsoyon heyvanin
anoplosefalyatlarla yoluxmasinda iki yiiksalon xattin
olmast miisahido edilir, bu yazin axir iki ay1 vo
payizin avvel vo orta aylarinda (CampixoB u np.,
2008). Qeyd etmok lazimdir ki, ilin bu aylarnda
rlitubatliliik ¢ox olmagla borabar, driislor do géy otla
ortiilmiis olur ki ,bu da axirinct sahiblorlo araliq
sahiblor arasinda daha ¢ox kontaktin yaranmasina
sobab olur. Sirvan cografi zonasimnada qoyunlarin
monieziozla yoluxmasimnin fasildon asili olaraq
doyismosi grafik sokilds agagidaki kimi olur (Sak. 1).

Sirvan cografi zonasinin qi§  va yay
otlaglarindan (Ceyranke¢moz, Qobustan, Acidoro,
Padardiizii, Babadagin conub otok lorindoki yay
otlaglarindan) vo homginin Samaxi, Isamayilli
yaylaglarindan vo gostorilon rayonlarin conub
orazilorindoki otlaglardan 200 torpaq niimunasi
gotlirarak todqiq edilmisdir. Tadqiq olunmus torpaq
niimunslorinds 17 ndv oribatid gonalori qeyd
olunmusdur (Cadval 2).
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Cadval 1. Sirvan cografi zonasinda govsayen ev heyvanlarinda anoplosefalyatlarin yayilma

daracasi (tam helmintoloji yarmaya goéro)

Todgiqat Heyvan Comi Yoluxmanin intensiv vo ekstensivliyi
rayonlar1 novil tadqi
4 edilrr?is%ir Moniezia Moniezia Moniezia Thysaniezia Avitellina
expansa benedeni autumnalia giardi centripuncata
Samaxi Qoyun 210 31 (14,2%) 30 (14,2%) --- 10 (4,7%) 25 (10,9%)
/3-8 /2-5 /2-4 /3-4
Qaramal 170 12 (7,0%) 18 (10,5%) - 3 (1,7%) ---
/2-5 /3-8 /1-2
Camig 84 10 (11,8%) 2 (2,3%) --- 3 (3,5%) ---
/1-6 /1-2 /1-2
Ismayilh Qoyun 82 18 (21,9%) 20 (24,3%) --- --- 5(6,09%)
/1-12 /1-8 /1-3
Qaramal 84 12 (14,2%) 6 (7,1%) --- 5(5,7%) 6 (7,1%)
/1-4 /1-2 /1-3 /1-3
Camig 48 3 (6,2%) --- --- 3 (6,2%) -
/1-2 /1-3
Agdas Qoyun 150 12 (8,6%) 10(11,1 --- 15 (10,0%) 18 (12,0%)
/2-4 %)/2-3 /1-4 /1-2
Qaramal 80 6 (7,5%) 8(10%) --- 2 (2,5%) 3 (3,6%)
/1-3 /1-2 /1-1 /1-2
Camig 37 2 (5,4%) --- --- 1(2,7%) -
/2 /3
Qobustan Qoyun 180 18 (10%) 25 (13,8%) --- 10 (5,5%) 15 (8,3%)
/2-4 /1-6 /1-2
60 10 (6,3%) 8 (13,3%) - 6 (10,6%) ---
Qaramal /13 /12 124
Goyecay 120 10 (8,3%) 10 (8,3%) 5 (4,1%) 8 (6,6%)
Qoyun
/1-2 /1-4 /1-2 /2-3
[ 0, —_ 0, _—
Kiirdomir  Qoyun 200 20 (10,0%) 15 (7,5%) --- 25 (8,0%) 30 (15,0%)
/1-8 /1-5 /2-4 /1-5
Comi Qoyun 942 110(11,6%)  110(11,6%) --- 65(6,9%) 107(11,3%)
Qaramal 438 42 (9,5%) 43(9,8%) --- 13(2,9%) 9(2,5%)
Camig 169 10(4,05%) 2(1,1%) --- 7(4,1%) -
' o |
=g lbanedasal
nA —3—Mespanss
]
174
= 4
155
1
L
&
4 4
0 Y Y Y
-] Yaz Yoy Paux

Sak. 1. Sirvan cografi zonasinda qoyunlarin monieziozla yoluxmasinin fasilden asili olaraq deyismasi.
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Cadval 2. Sirvan zonasinda monieziyalarin araliq sahiblori olan oribatid genslorinin yayilmasi

Rayonlar
Névlorin ad1 z i g o = ’E“ ] E
g s = )EIJ g: g R4 =3
i £ 2 % & :F < Z
] (@3 M m
1 Zygoribatula terricola + + + + + + + +
2 Z. microporos + - + - + - - -
3 Z. fiisia + + + + + + + +
4 Z. cognata + + + + + T T T
5 Z. skryabini + - - - - + - -
6 Z. kelebedjarica + + - - - - - -
7 Z. rugosa + - + + + T N N
8 Scheloribates laevigatus + + + + + + + +
9 Sch. latipes + + + + + + + +
10 Sch. longiporosus + - + + - + - -
11 Sch. labrinthicus + + - - - - - -
12 Punctoribates punctum + + + - - -
13 Trichoribates nalchiki + - - - + - - -
14 Oribata peleptoides + + - + + + - -
15 O. expansa + + + + + + + +
16 Calumna nigra + - + + - - - -
17 Ceratoztes mediocris - + - - - - -
Qeyd olunmus oribatid gonolordon diisiir. Odur ki, torpagin deorin gatlarina miqrasiya

Zygoribatula terricola, Zyg. frisiae, Zyg. cognata,
Scheloribates  laevigatus, Sch. latipes, Oppia
expansa biitlin tadqiqat rayonlarinin otlaglarinda

yayllmigdir  voa  bu ndvler monieziyalarin
epizootologiyasinda  baslica monbo  hesdab
olunurlar Qeyd olunmus 17 ndv oribatid

gonolordon 10 novii monieziyalarin araliq sahibi
rolunu oynayirlar. Bagqa zonalarda oldugu kimi
Sirvan zonasindan da oribatid gonslori asason dag
vo dagotoyi zonalarda daha genis yayilmislar
Burada onlarin ndv torkibi miixtolif olmagqla
borabar say1 da ¢ox olur. Belo ki, burada daimi yasil
ot vo riitubatli hava soraiti moévcuddur ki, bu da
oribatid gonolorin yasayib c¢oxalmasi liclin ideal
sorait hesab olunur. Sirvan zonasinda oribatid
gaonalorinin intensiv inkisafinda iki yiiksslon xott
miisahido olunur(aprel, may vs bir do payizin axir
aylarinda). Aciders, Ceyranke¢moz, Padar vo
zonanin Goycay, Agsu, Agdas, Kiirdomir rayonlari
orazilorinds olan qis otlaglar1 yay aylarinda
invaziyadan demok olar ki, tam azad olurlar. Beloa
ki, yay aylarinda bu otlaglardan gotiiriilmiis torpaq
niimunalorinds bir dona do olsun oribatid gonasi
geyd olunmamigdir. Yay aylarinda oribatid gonolori
torpagin dorin qatlarina miqrasiya edirlor, bu zaman
torpagin iist qatlarinda temperatura 38-40, bozi
yerlordo iso 40-45°S catir. Molum oldugu kimi
oribatid gonolor saprofaq qidalanirlar, onlar
torpagin dorin qatlarina miqrasiya edorkon orada
¢lirinti. maddolori azalir, namlik iso ¢ox asagi
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edon oribatid gonolorinin ¢oxu orada mohv
olur(riitubat vo qida ¢atismazligindan).

Kond  tosorriifati heyvanlari  arasinda
anoplosefalyatlarin  yayilmasina qars1 miibariza
todbirlori  apararkon ilk ndvbodo mal-qara
saxlanilan tovle, dam otrafinda siini otlaglar

yaradilmali, bura arpa, yonca vo basqa ¢oxillik
bitkilor okilmalidir ki, ilk oriiglers ¢ixarilan quzu,
buzov vo balaglar bir miiddst bu otlaglarda
otarildigdan sonra {mumi otlaglara ¢ixarilsin.
Tosarriifatlarda miimkiin qoder ndvbali otlaglar
yaradilmalidir.  Helmintozlara qarst  aparilan
miibarizo  todbirlori  icorisinde on  baslicasi
heyvanlarin vaxtli-vaxtinda dehelmintizasi

ya edilmosidir, burada da yash heyvanlar ildo
dord, cavan heyvanlar iss iki dofo dehelmintizasiya
edilmasi maslohatdir.
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I'.JA. Ucmauios, J.B. ®ap3aaueBa

Pacnpoctpanenue Anonsiouedanst y Osen, Kpynuoro Poraroro Cxora, ByiiBosioB u Ux
IIpome:xkyTounbix Xo3sieB B IllupBanckoii I'eorpaduueckoii 3one Azepoaiigxana

st BBISBJICHHS CTEICHU PACHPOCTPAHCHHUST aHOILIOUE(ATIAT U UX MPOMEKYTOUHBIX X035€B B TaHHOH 30HE
uccienoano 942 ronos osen, 438 rojoB KpymHoporaroro ckora u 169 romoB OyiiBosoB, a Takxke 200
MOYBEHHBIX MPO0 Ha JICTHUX M 3UMHHUX HAacTOHMIIax. 3apa)keHHOCTh OBELl MOHHE3HM03aMHU, COOTBETCTBEHHO,
M.expansa u M.benedeni B nanHoil 3one coctaBiser 14,2-14,7%, tuzanuoszom, Thy.giardi - 4,7%,
aButenmuHamu Avi. Centripunctata - 10,9%. Y kpymnnoro poratoro ckota M expansa u M.benedeni - 9,5-
9,8%, Thy.giardi - 2,9%, Avi.centripunctata - 2,5%. Y OyiiBonoB M.expansa - 4,5%, M.Benedeni - 1,1%. Thy
giardi - 4,1% Avi. centripunctata y OyiiBonoB He oOHapykeH. PacmpoctpoHeHue aHoruionedaniro3a y
CEIIbCKOXO3SHCTBEHHBIX JKUBOTHBIX B JAHHOM pPErHOHE Yallle BCEro OTMEYAeTcsl B IMPEATOPHOH 30HE.
Wmeercs nBa nMKa WHBa3WUH-OBell (BECHA M OCEHb). Ha NeTHUX W 3UMHHX macTOuIax orMedeHo 17 BHIOB
opuOaTHIHBIX Kienlel, u3 HuX 10 BUIOB SBIAIOTCS MPOMEXYTOUYHBIMHU X0355€BaMU MOHHE3H034.

G.J. Ismayilov, E.V. Farzaliyeva

Prevalence of Anoplocephaliata in Sheep, Cattle, Buffalo and Their Intermediate
Hosts in Shirvan Geographical Zone of Azerbaijan

To reveal the degree of Anoplocephaliata and their intermediate hosts in this zone were examined 942 head
of sheep, 438 head of cattle and 169 head of buffalo and 200 soil samples from summer and winter pastures.
Prevalence of moniesioses, specifically, of M.expansa and M.benedeni in this zone is 14, 2 and 14,7%,
respectively; thysaniosis, Thy.giardi - 4,7%; of avitellinosis, Avi.centripunctata - 10,9%.
In cattle - M.expansa and M.benedeni 9,5 and 9,8%, respectively; Thy.giardi - 2,9%, Avi.centripunctata -
2,5%. In buffalo M.expansa - 4,5%, M.benedeni - 1,1%, Thy.giardi - 4,1% Avi.centripunctata were not
revealed in buffalo. Prevalence of Anoplocephaliata infarm animals of this most often detected in the foothill
zone. There are two peaks of invasion: late spring and autumn. In summer and winter pastures 17 species of
oribatid mites were detected oh which 10 are intermediate hosts for moniesioses.
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Effect of Temperature and Growth Media Composition on Kinetics of BLIS

production by Enterococcus faecalis T23

T. B. Mirhadi Zadi, A.A. Quliyev

Biochemistry and Biotechnology Department, Baku State University, 23 Khalilov Str, 370602, Baku,

Azerbaijan Email: biochem@mail.az

The aim of this research was to study the effects of temperature and nutrient media on the growth and
bacteriocin-like inhibitory substance (BLIS) production by strain E. faecalis T23. The time course of
BLIS production and growth Kinetics were determined at 37, 30 and 45°C in MRS media, also at 37°C
in M17 media and in M17 media supplemented with glucose (0,5% w/v). Optimal conditions for the
growth and BLIS production for the studied strain were found to be 37°C and M17 media
supplemented with glucose. Due to BLIS production, E. faecalis T23 could represent a new adjunct
culture for the dairy industry and could be used as natural bioconservant.

Key words: lactic acid bacteria, bacteriocins, cheese

INTRODUCTION

Lactic acid bacteria (LAB) is metabolically
and physiologically related group of Gram-positive,
catalase-negative, strictly fermentative bacteria,
producing lactic acid as the major end product of
sugar fermentation. Typical LAB are non-sporing
and non-respiring, devoid of cytochromes, aero-
and acid-tolerant and fastidious. The LAB include
both non-pathogenic species that are used for
industrial fermentation of dairy products, meats,
and vegetables, and for the production of wine,
silage and sourdough, and some pathogens, e.g.,
several Enterococcus species.

One of the main beneficial properties of LAB
in food fermentation is their ability to produce
antimicrobial compounds and thus prevent or
inhibit the growth of food spoilage bacteria. These
antimicrobial compounds could provide the safety
of fermented food product and prolong the shelf
life.

The antimicrobial compounds produced by
LAB are lactic acid, hydrogen peroxide, diacetyl
and Dbacteriocins. Bacteriocins are ribosomly
synthesized peptides that have antibacterial activity,
mainly towards closely related bacterial species
(Klaenhammer, 1993; Nes et al, 1996).
Bacteriocins can be either cell bound or released
extracellularly and may be produced early or late in
the growth cycle. They are susceptible to proteases
and have variable stability at different pH and
temperature.

Different classification schemes of
bacteriocins were proposed over the last decade.
First, Klaenhammer (1993), then Franz et al. (2007)
with some modifications subdivide bacteriocins
into four classes according to their biochemical
properties: Class I, which corresponds to
bacteriocins known as lantibiotics, Class 1I
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corresponds to low molecular mass < 10 kDa, heat
stable and membrane-active peptides without
modified amino acid residues, Class III cyclic
antibacterial peptides; and Class IV, large proteins.
Recently, Zouhir et al (2010) proposed a new
structure  based classification that regroups
bacteriocins into 12 classes.

Enterococci play beneficial roles in foods due
to production of powerful bacteriocins named
enterocins (Sarantinopoulos et al., 2001; Giraffa,
2003; Foulquié-Moreno et al., 2006; Psoni et al.,
2006).  Enterocins  represent  antimicrobial
compounds not only active against strains closely
related to the producer micro-organisms but also
displaying large spectra of inhibition against food-
spoiling or pathogenic bacteria such as Listeria sp.,
Staphylococcus aureus or Bacillus sp (Hadji-Sfaxi
et al.,, 2011). Therefore, enterocins have potential
for use as food additives.

In the present work we studied the optimal
conditions for the growth and bacteriocin-like
inhibitory substance production for the strain E.
faecalis T23. This strain is a producer of
antimicrobial compound of protein nature, however
as we didn’t prove yet that this compound is
bacteriocin, we named it bacteriocin-like inhibitory
substance (BLIS).

MATERIALS AND METHODS

Bacterial strains and cultivation conditions.
Strain Enterococcus faecalis used in this study was
isolated from traditional cheese obtained from
individual household in Isfahan city of Iran Islam
republic. Strain was reconstituted in sterile skim
milk (12.5%, w/v) supplemented with 30% (w/v)
glycerol and stored at —80° C. Before using strain
was propagated twice in MRS media.



All media were supplied by Difco (Detroit,
MI, USA).

Determination of growth, acidification and
BLIS production kinetics. The time course of BLIS
production was determined at 37, 30 and 45 °C in
MRS media, also at 37 °C in M17 media and in
M17 media supplemented with glucose (0.5% w/v).
Nutrient media was inoculated with overnight
cultures (2% v/v) and incubated under non
regulated pH conditions. The pH decrease was
measured by pH-meter. Antimicrobial activity
(AU/mL) of the BLIS production, as well the
modifications in pH and optical density (OD
600nm) of the cultures were determined at regular
intervals (1 h) during 24 h. Antimicrobial activity in
AU/mL was calculated according to spot-on-lawn
method (Yamamoto et al., 2003). Cell-free
supernatants of overnight (16-18 h) cultures were
obtained by centrifugation (10000 x g, 15 min, 4°
C) and pH was adjusted to 6.5 with 1IN NaOH. To
avoid proteolytic degradation of the bacteriocins,
cell-free supernatants were treated for 10 min at 80°
C. The resulting sample was serially diluted
twofold with Na-phosphate (100 mM, pH 6.5) and
each dilution was spotted on the lawn of agar media
containing sensitive strain. Agar media with
sensitive strain was prepared as follow: soft nutrient
agar (0.8%, w/v) was solidified in a sterile Petri
dish after addition of indicator strain culture, grown
to the early stationary growth phase in nutrient
medium. The plates were left to dry at the room
temperature before spotting the different titrations
of supernatants. The plates were incubated at 37°C
overnight, and the titr was defined as the reciprocal
of the highest dilution (2") that resulted in inhibition
of the indicator lawn. Thus, the AU of
antimicrobial activity per milliliter was defined as
2"x 1000 pl 10 uL™". Lactobacillus brevis F145 was
used as sensitive strain. All analyses were
performed in duplicate.

RESULTS AND DISCUSSION

In order to determine the optimal conditions
for the growth and BLIS production by strain
E.faecalis T23, we incubated the strain at different
temperatures using three different media, known to
be optimal for the growth of Enterococci. The time
course of BLIS production was determined at 37,
30 and 45° C in MRS media, also at 37° C in M17
media and in M17 media supplemented with
glucose (0.5% w/v).

During the growth in MRS media the optimal
temperature for BLIS production found to be 37° C
(Fig. 1 b). During the growth at this temperature the
strains exerted the good acidification level (pH low
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than 5.0) and also high growth level with cell
density higher than 7.2 (OD 600nm). At this
incubation temperature E. faecalis T23 started to
produce bacteriocin (200 AU/mL) at 2 h growth
point of logarithmic growth phase. Maximum
production (3200 AU/mL) was reached at the end
of the exponential phase (4 h) and remained stable
till the late stationary phase. However it was
decreased after 24 h (400 AU/mL). At 30° C the
growth was less and very low activity level (max
800 AU/mL) was detected (Fig. 1 a). We can see
from the graph that strain also started to produce
BLIS at the beginning of exponential phase and
reached the maximum level at the end of the
stationary phase. However it is difficult to make
conclusions, as the cell density was lower, than it
was observed at 37° C. Thus, we can’t conclude, if
the strain produce lower amount of BLIS, or the
low activity was due to the lower cell density.

At 45° C the strain grows faster and enters the
exponential and stationary growth phase earlier
(Fig. 1 c). It also started to produce BLIS (400
AU/mL) at 2 h growth point of logarithmic growth
phase. Maximum production (3200 AU/mL) was
reached at the end of the exponential phase (4h) and
remained stable till the early stationary phase.
However it was decreased in the middle of
stationary phase (1600 AU/mL). After 24 h
incubation no activity was detected. Thus, we can
conclude that in MRS media the optimal
temperature for bacteriocin production was 37° C,
and for the growth 45° C. It seems that at the some
point of cell density the stability of BLIS
production was decreased. This phenomen might be
due to different factors. One of the explanations is
the possible inactivation of BLIS in the presence of
some accumulated metabolites, which
concentration increase according to the increase of
the cell density.

The ability of growth and BLIS production by
E. faecalis T23 was also tested in M17 media which
is known to be selective for cocci. The temperature
of incubation was 37 °C. As it is shown in the Fig. 2
a, when the simple M17 media was used for
cultivation, the strain entered the exponential growth
phase with some retard, compared to MRS media.
The bacteriocin production was detected after 4 h
growth and reached the maximum level at the
beginning of stationary phase (3200 U/mL at 8 h
growth point). When M17 media was supplemented
with glucose, the bacteriocin production level was
detectable already after 1 h of growth and strain
enter very fast the exponential growth phase (Fig. 2
b). Maximum BLIS production was reached after 4 h
growth (3200 AU/ mL and retained stable. After 24
h incubation bacteriocin activity was less (800
AU/mL).
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Figure 1. Kinetics of growth, acidification and BLIS production in MRS
media at 30°C (a), 37°C (b) and 45° (¢).
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Figure 2. Kinetics of growth, acidification and BLIS production in M17 media
(a) and M 17 media supplemented with glucose (b) at 37°C.
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Even this profile of bacteriocin production and
growth is not very different from what was
observed in MRS media at the same temperature, it
is obvious that strain started to produce the
antimicrobial agent faster and even after 24 h the
level of bacteriocin activity was higher than it was
observed in MRS media. Thus, we can conclude,
that the optimal media for BLIS production by E.
faecalis T23 is M17 supplemented with glucose.
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T.B. Mirhadi Zadi, A.A. Quliyev
Enterococcus faecalis T23 Stammimin Bakteriosinabanzar Ingibosedici Maddasinin Sintezina
Temperaturun vo Qida Miihitinin Tasiri

Tadqiqgatin osas moqgsadi Enterococcus faecalis T23 stamminin ishal etdiyi bakteriosinobonzar ingiboaedici
maddoys miixtolif faktorlarin tosirinin Oyronilmosi olmusdur. Todqiq olunan stamm torafindon
bakteriosinabanzar ingibaedici maddonin sintezi, miihiti tursutma vo bdyilimo kinetikasi1 37, 30 vo 45° C do
MRS miihitinds, homg¢inin 37° C do M17 va qlitkkoza olavo edilmis M17 miihitindo todqiq olunmusdur.
Tadqiq olunan stamm torafindon bu maddanin sintezi {igiin optimal sorait 37°C temperatur vo qliikoza alava
edilmis M17 qida miihiti olmusdur. Ayrilmig foal stamm bakteriosinabanzor ingiboedici maddenin
produsentidir vo qida sonayesinds istifads {igiin potensiala malikdir.

T.b. Mupxamm 3aam, A.A. Kyaues
Bausinne Temnepatyps! u IlutatenbHoii cpeapl Ha Cunte3 bakTepunonunonoxo6Horo
HNurnéupyromero Bemecrsa IlItammom Enterococcus faecalis T23

Heunbto uccnenoBanus ObIJIO U3yYEHUE BIUSHHS Pa3IMYHBIX (DAaKTOPOB Ha CHHTE3 OAKTEPHOLMHONOJO0HOTO
UHIMOMpYIOIEro  BemecTBa  mraMMmoM  Enterococcus  faecalis  T23.  Kubernka  mpomyKIuu
0aKTepHONMHONIONOOHOTO HMHTHOMPYIONIETO BEIIECTBA, POCTa ¥ IOAKUCICHUS CPEAbl HCCIIEILyEeMBIM
mraMMoM Oblla u3ydeHa mpu pocte B MRS cpene mpu temneparypax 37, 30 u 45° C, a Takxke npu
temreparype 37° C 8 M17 cpene u B Moandunupoanaoir M17 cpeze, B KOTOPYIO TOOABISNN TIIOKO3Y.
Beio ompenenceHo, YTO ONTHMAIbHBIMU YCIOBHSAMH ISl CHHTE3a OaKTEPHUOLUHONOJOOHOTO BEIIECTBA
mrrammoM Enterococcus Faecalis T23 sismsirorest Temneparypa 37°C u momuduuposannas M17 cpena, B
KOTOPYI0 ~ HO0ABISMM  TIOKO3y.  [loNMydeHHBIH ~ aKTHBHBIH  INTaMM  SBIIIETCS  NPOIYLICHTOM
0aKTepUOLIMHONIOI00HOT0 MHIHOMPYIOLIETO BEIIECTBa U 00J1a1aeT NOTEHIIMAIOM UCIIOJIb30BaHHUs B IUIIEBOM
IPOMBIIIIIEHHOCTH B KQUECTBE CTAPTEPHOH MM 100aBOYHOH KyIBTYpPHI.
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Torpaglarin Duzlulugu ilo Kond Tasarriifati Bitkilorinin

Mbohsuldarhgi Arasinda 9laqo

Q.Z. 9zizov, L.Z. Calilova )
AMEA-nin Torpagsiinashq va Aqrokimya Institutu

Magqalada Sirvan diiziinds torpaqglarin duzlulugunun pambiq bitkisinin mohsuldarh@mma tosiri
oyronilmisdir. Miisyyon edilmisdir ki, torpaglarin duzlulugu artdiqca bitkilorin boyu qisalir, qozalarin

say1 vo ¢akisi azalir, mohsuldarhg asad diisiir.

Agar sozlar: duzlulug, mohsuldarhq, zahorlilik

GIRiS

Molumdur ki, torpaqda miixtalif kimyavi
torkibli duzlar mévcuddur va onlar kond tesorriifat:
bitkilorinin mohsuldarligina 6z menfi tosirini
gostorir. Onlar zoherliliyine goére biri digarinden
forqlonirlor. Torpaqda olan duzlarin miqdarinin
madoni Dbitkilerin inkisafina vo mohsuldarligina
neco tosir etmosinin Oyronilmosi bdyiik prakriki
ohomiyyato malik olub, aktual masalslordondir.

Tadgiqatin  magsadi.  Sirvan  diiziindo
torpaqglarin duzlulugu ilo kond tesorriifati bitki-
lorinin mohsuldarligi arasinda slagonin miioyyan
edilmosi olmusdur. Qarsiya qoyulan moaqsade nail
olmaq i¢iin asagidaki todqiqatlarin aparilmasi
nazords tutulmusdur:

1. Sirvan diizii iiclin acar toskil edon yerdo sa-
hasi 10-25 hektar olan tacriibs sahasinin se¢ilmasi;

2. Tacriibo sahasinds 1:1000 miqyasinda duz
tadqiqatlarinin aparilmasi, qoyulmus torpaq kesim-
lorindon niimunalorin gétiiriilmasi, onlarin kimyavi
analiz olunmasi, tocriibs sahasi torpaqlarinin duzlu-
lugunun va duz tipinin miioyyan edilmasi;

3. Tacriiba sahslorinds duzlulugu biri-digarin-
doan forglonan yerlarin segilmasi;

4. Duzlulugu miixtalif olan sahslorde kond
tosorriifatt  bitkilorinin inkisaf soviyyslorinin vo
mohsuldarliginin yranilmasi vo s.

Masalonin odyranilma saviyyasi. Torpaqlarin
duzlulugunun  kond  tosorriifati  bitkilorinin
inkisafina vo mohsuldarligina tesirinin dyranilmasi
yeni mosolo deyildir. Halo kegon osrin avval-
lorindon  todqiqatgilar miioyyon etmislor ki,
duzlulugu yiiksok olan yerlordo madoni bitkilor
mohv olur. Kegon osrin ortalarindan baglayaraq
todgiqatcilar  sorlasmis  orazilordo  yayilmis
torpaqlarin hansi doracads sorlagdigini bilmok {igiin
onlarda olan duzlarin miqdarim sorti olaraq
mioyyon  hadloro  (qradasiyalara)  bdlmoyo
basladilar (Illomwmn, 1955; BonoOyes, 1965). Buna
torpaqlarin sorlagsma doaracasine gors tasnifati deyi-
lir. Tosnifatin osasim bitkilerin duzlara davamliliq
qabiliyysti vo onlarin buraxila bilon haddi toskil
edir.
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Ovvallar torpaglarin duzluluq doracesine gora
tosnifatini duzlarin iimumi miqdarma gors (quru
qa-liga) vermoklo kifayatlonirdilor. Sonralar yalniz
duz miqdar gostaricisi torpaglarin duzlulugunu
onlarin zohorlilik ndqteyi-nozordon diizgiin ifado
etmadiyi Ug¢lin todqiqatgilar torpaqdaki duzlarin
torkibino nozor yetirmays bagladilar. Miisyyon
edildi ki, torpaqlarda miixtslif duzlar mévcuddur va
zoharliliyine gora bir-birindon forglonirler (KoBna u
Ip., 1960; Asuzbexona,1965; Bonodyes, 1965; ba-
suneny, [lankoBa, 1968; CmpaBounuk «Oporie-
Hue», 1990; Ozizov, 2002).

Bitkilorin duzlara davamliliq qabiliyyati tod-
qiqatcilar  torofindon uzun miiddst orzindo
Oyranilmasine baxmayaraq, torpaqda olan miixtalif
kimyavi torkibli duz migdarimin (qradasiyalar iizra)
orada becorilon modoni bitkilorin inkisafina vo
mohsuldarligina neco tosir edir sualina doqgiq cavab
vermok miimkiin deyildir. Lakin V.A. Kovda, V.V.
Yeqorov (KoBma u np., 1960) tadqiqatlar aparmis
vo belo noticoyo golmislor ki, sorlasmamis torpag-
larda bitkilar normal inkisaf edir vo onlarin mohsul-
darlig1 yiiksok olur; zoif sorlagsmig torpaglarda
bitkilorin inkisafinda duzlulugun tosiri az hiss olu-
nur vo moahsuldarliq 10-20% asag1 diisiir; orta dora-
codo sorlagsmis torpaqlarda bitkilorin inkisafinda
duzlulugun tasiri xeyli yiiksak olur vo mohsuldarliq
50%-o godor asag diisiir; siddatli sorlasmis torpag-
larda bitkilor ¢ox zoif inkisaf edir vo mohsuldarliq
80%-o qodor asag: diigiir, yoni okin rentabelli ol-
mur. Cox siddatli sorlasmis torpaglarda modeni
bitkilar inkisaf edo bilmir.

MATERIAL VO METODLAR

Todqiqat obyekti sahasi 25 hektar olan
AMEA-nin  Torpagsiinashq vo  Agrokimya
Institutunun  Ucar Dayaq Montagoesinin (UDM)
torpaqlaridir. Torpaglart boz-gomon yarim tipino
aiddir. Humusun miqdar1 iist 0-25 sm-lik qatda 1,5-
1,7 %-dir. Qranulometrik torkibi agirdir.

Gilin miqdar1 0-25 sm-lik qatda 73,9% ara-
sinda, 0-100 sm-lik qatda 74,0-81,2% arasinda



doyisir. Bozi ¢okok yerlordo iso 85,0%-0 catir.
Hocmi kiitlo 1,35-1,45q/sm’, xiisusi kiitlo 2,67-2,78
q/sm3 arasindadir. Udulmus oasaslarin comi (U9C)
25-30 mg.ekv taskil edir. Uducu kompleksdo Ca
ustlinlik toskil edir-45-57%, Mg-un UOC-don
tutdugu hisso 36-43%, Na i3 6,53-11,79% arasinda
toroddiid edir. pH=7,3-8,12-dir. Roagomlordon
goriinir ki, UDM-torpaqlar1 zoif vo orta
sorakatvariliys malikdirlor. UDM torpaqlarinin
granulometrik torkibi, udulmus osaslarin comi vo
pH, minbitlik gostericilori haqda malumatlar
Cadval 1, Cadval 2 vo Cadval 3-ds verilmisdir.

Col todqgiqatlart vo laboratoriya analizlori
hazirda genis totbiq edilon metodlarla aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

UDM orazisi torpaqlarinda 2003-2005-ci
illordo torpaq meliorativ todqiqatlar aparilmig vo
xarakter yerlords torpaq kosimlori (24 kosim) qoyu-
laraq niimunolor gotiiriilmiisdiir. 6 kosimdon gotii-
rilmiis torpaq niimunslorindo tam vo miixtesor su
¢okimi analizlori aparilmigdir. ©lds edilmis ragomlor
asasinda UDM torpaglarinin duzluluq xaritesi tortib
edilmisdir. Orazi torpaglari 2005-ci ildo pambiq
bitkisi altinda istifade olunmusdur. Mantoqo
torpaqlarinda duzlulugu biri digerinden forqlonon
saholor segilmisdir: 0,25%-don az; 0,25-0,5%; 0,5-
1,0%; 1,0-1,5%; 1,5-2,0% va 2,0-3,0%.

UDM torpaglarinin srazisinds duzlulugu 3,0%-
don boyiik olan yerlor miisahido edilmomisdir. Homin
saholorde qoyulmus kesimlorden torpaq niimunalori
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gotiiriilorok tam vo miixtasor su ¢okimi analizlori
olunmusdur. Oldo edilon naticolor Cadval 4-do
verilmigdir. Secilmis saholords pambiq bitkisinin
vegetasiya miiddoti orzindo inkisaf soviyyasini
miloyyan-losdirmak  {iclin  fenoloji  miisahidslor
aparilmug, bitkinin boyu 6l¢iilmiis, pambiq kollarinin
iistiindoki qosalarin sayr miioyyon edilmis, onlarin
sayina goro hor bir duzlulug doracesi iigiin
mohsuldarliq hesablanmigdir. Torpaqglarin - duzluluq
doracesinin -~ pambiq  bitkisinin  inkisafi = vo
mohsuldarligina neco tosir etmosi Cadval 5-do
verilmisgdir. Cadval 5-don goriindiiyti kimi bitkinin
boyu, iizerindoki qozalarm sayr ve mohsuldarlig
torpaglarin duzlulugundan asihidir. Belo ki, torpaqda
duzluluq artdiqca bitkinin boyu qusalir, qozalarin say1
va ¢akisi azalir, mohsuldarhig ise agag diisiir. Mahsul-
darligin duzlulugdan asili olaraq asag1 diismasi duzlarin
1,0-1,5%-0 qgodor olan miqdarinda todricondir.
Torpagda duzlarin sonraki artiminda mohsuldarliq
kaskin agag1 diislir vo toxminan 3,0%-o catanda sifra
yaximlagir. Bunun sabebini aydinlagdirmagq iigiin tam
su ¢okimi analizlorinin anion vo kation torkiblorino
nazar yetirak (Cadval 4). Gorlindiiyl kimi biitiin ke-
simlordo normal goloviliyi ifado edon CO; yoxdur.
HCO; miqdann buraxila bilondon xeyli asagidir
(0,08%). Anionlar icerisinde SO,-lin ionu iistiinliik
toskil edir. Onun miqdart duzluluq az olan yerlords
0,055%-1o 0,288% arasinda, duzluluq yiiksok olan
yerlordo iso 1,12%-lo 1,3% arasinda doyisir. Xlor
ionunun miqdar1 da duzlarin imumi miqdart 0,5 mm
1,0%-0 godor yerlordo cox deyildir va 0,031%-lo
0,034% arasinda toraddiid edir. Torpaqda duzlarin
miqdart artdigca xlor ionunun miqdar1 da artir v

Cadval 1. UDM torpaglarmin granulometrik torkibi (0-100 sm-lik gatda, orta)

Darinlik, sm

Hissociklorin 6lgiilori, mm

<0,25 0,25-0,05 0,05-0,01  0,01-0,005 0,005-0,001 <0,001 <0,01
0-25 0,11 7,80 18,12 21,44 26,73 25,80 73,97
25-50 0,19 7,81 17,60 21,96 25,68 26,76 74,40
50-75 0,33 6,43 17,64 18,12 27,60 29,88 75,60
75-100 0,09 4,05 14,47 16,52 31,64 33,23 82,39

Cadval 2. UDM torpaglarinda udulmus asaslarin comi vo pH (0-100 sm-lik gatda, orta)

Doarinlik, sm Ca Mg Na Udulmus Comindon, %
mgq.ekv mgq.ekv mgq.ekv osaslarin comi, Ca Mg Ma pH
mq.ekv
0-25 11,88 7,57 1,36 20,81 57,09 36,38 6,53 7,35
25-50 10,00 9,45 2,60 22,05 45,35 42,86 11,79 8,12
50-75 13,00 10,45 2,70 26,15 49,72 39,96 10,32 8,05
75-100 14,36 10,54 2,25 27,15 52,89 38,82 8,29 7,76

Cadval 3. UDM torpaglarinda miinbitlik gostoricilori (0-100 sm-lik gatda, orta)

Humus, % N/NH;+N/NO; P,0s K,O
Dorinliklor,sm mq/kq
0-25 1,50-1,66 18-20 12-15 200-230
25-50 0,6-1,0 14-16 9-11 170-200
50-75 0,4-0,8 10-12 7-8 150-170
75-100 0,3-0,5 6-9 5-6 100-150
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Cadval 4. UDM-nin miixtolif qradasiyalar {izra sorlagmus torpaqlarinda duzlarin timumi midqar1 va ion torkibi, %

Koasim Dorinlik, CO; HCO; Cl SO, Ca Mg Na+K Duzlarin Quru
sm comi qaliq
1 2 3 4 5 6 7 8 9 10 11
<0,25%
26 0-50 Yox 0,039 0,010 0,065 0,020 0,004 0,024 0,162 0,163
0-100 «“» 0,033 0,022 0,186 0,040 0,003 0,036 0,196 0,202
29 0-50 «“» 0,028 0,009 0,080 0,180
0-100 «-» 0,026 0,012 0,088 0,205
11 0-50 «“» 0,022 0,010 0,083 0,197
0-100 «“» 0,023 0,010 0,085 0,210
0,25-0,5%
1 0-50 Yox 0,028 0,015 0,173 0,026 0,008 0,056 0,308 0,325
0-100 «“» 0,027 0,016 0,205 0,027 0,033 0,072 0,358 0,367
10 0-50 «“» 0,027 0,017 0,228 0,430
0-100 «-» 0,025 0,022 0,223 0,707
12 0-50 «“» 0,024 0,014 0,189 0,364
0-100 «-» 0,025 0,014 0,203 0,383
0,5-1,0%
3 0-50 Yox 0,022 0,031 0,371 0,031 0,008 0,155 0,619 0,615
0-100 «» 0,022 0,034 0,370 0,032 0,008 0,156 0,623 0,612
22 0-50 «“» 0,018 0,033 0,382 0,695
0-100 «“» 0,019 0,034 0,376 0,695
5 0-50 «“» 0,019 0,028 0,314 0,595
0-100 «» 0,021 0,035 0,342 0,635
1,0-1,5%
29 0-50 Yox 0,035 0,075 0,647 0,077 0,021 0,244 1,10 1,185
0-100 «“» 0,037 0,068 0,702 0,068 0,017 0,283 1,17 1,50
35 0-50 «» 0,035 0,072 0,830 1,48
0-100 «» 0,038 0,071 0,859 1,45
36 0-50 «“» 0,035 0,063 0,804 0,395
0-100 «-» 0,035 0,062 0,779 1,360
1,5-2,0%
40 0-50 Yox 0,035 0,160 0,893 0,118 0,041 0,335 1,584 1,65
0-100 «» 0,037 0,145 0,898 0114 0,035 0,328 1,571 1,61
41 0-50 «“-» 0,028 0,143 0,799 1,68
0-100 «“» 0,030 0,149 0,821 1,72
42 0-50 «-» 0,033 0,151 0,870 0,805
0-100 «“» 0,031 0,152 0,868 1,795
2,0-3,0%
37 0-50 Yox 0,025 0,422 1,261 0,257 0,067 0,467 2,499 2,514
0-100 «“» 0,031 0,391 1,283 0,232 0,062 0,498 2,495 2,537
38 0-50 «“» 0,037 0,403 1,245 2,698
0-100 «“» 0,023 0,406 1,277 2,695

duzluluq 2,0-3,0% olanda onun miqdar1 0,391-
0,425%-a gatir. Kation torkibinds iistlin yeri Na+K
ionu tutur. Na+K ionu duzluluq az olan yerlordo
(1,5%-o gadar) 0,024%-15 0,156% arasinda, duzlu-
luq yiiksok olan yerlords isa (1,5-3,0%) 0,244%-1a
0,500% arasinda doyisir. Kation terkibinde ikinci
yerda kalsium ionu durur. Onun miqdart duzluluq
az olan yerlordo 0,020%-lo 0,040%, duzluluq
yiiksok olan yerlords iso 0,04%-15 0,257% arasinda
doyisir. Kation torkibinde on az miqdara maqne-
zium malikdir-0,003%-dan 0,067%-9 qadar. Cadval
5-don goriiniir ki, torpaqda duzlarm miqdar1 0,5 %-
9 gador olan yerlordo mohsuldarliq toxminen eyni-
dir va kifayat qadar yiiksokdir (23 s/ha-dan yuxari).
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Duzlarin miqdar1 0,25%-don asag1 olan yerlordo
mohsuldarliq 23-26 s/ha, 0,25-0,5% olan yerlorda
159 23-34 s/ha toskil edir. Duzluluq 1,0-1,5% olan
yerlordo mohsuldarliq duzlulugu 0,25%-don asagi
yerlarla miiqayisads 2,0 dofa, 1,5-2,0% va 2,0-3,0%
olan yerlorlo miiqayisads iso 3,5 vo 6,1 dofo asagi
diisiir. Duzlarin miqdart 0,25-0,5%, 0,5-1,0%, 1,0-
1,5%, 1,5-2,0% va 2,0-3, % olan yerlordoki moh-
suldarligin = duzluluq 0,25%-don asagi olan
yerlordoki miiqayisesi, duzlulugun artmasi ilo
olagadar mohsuldarligin no godor asagi diismosino
faiz vo s/ha ilo ifado olunan migdari Cadval 5-do
verilmigdir. Codval 5-don goriiniir ki, torpaqlarda
duzluluq artdiqgca mohsuldarliq 4,1%-don 83,7%-2



godor asagi diigiir. Buradan aydin goriiniir ki,
torpaqlarin duzlulugu ilo mohsuldarligi arasinda
slages movcuddur. Qeyd etmok lazimdir ki, UDM
torpaqlarindaki duzlarm anion ve kation torki-
blorinds iistiin yeri SO4 vo Na ionlart tutur. Bu
ionlarin torpaqda olan duzlarin imumi miqdarindan
tutdugu hisse uygun olaraq 46%-la 60% va 18,0%-
lo 25% arasinda doyisir. Torpaqdaki duzlarin torki-
bindo SO4 vo Na ionlar1 ¢oxdursa, siibhasizdir ki,
bu torpaqdaki duzlarin boyiik hissesini Na,SO4 du-
zu toskil edir. Na,SO4 duzu asan hoall olunan (280
g/l) duzdur vo onun zoharliliyi NaCl duzundan 2-3
dofs asagidir. UDM torpaglarinda Ca ionunun
miqdar1 duz-larm  imumi miqdarinin  5,1-don
11,8%-2 gadarini tosgkil edir. Demsali bu torpaqglarda
gips do (CaSOy) vardir vo onun torpaqdaki miqdari
azdir (1,0-1,5%). Bunu pH-in qiymeatlori do tesdiq
edir. UDM-nin torpaqlarinda pH 7,5-15 8,1 arasinda
dayisir va zoharlilik haddini kegmir (pH=8,4).

Deyilonlordon belo naticoys golmok olar ki,
Sirvan diiziiniin bdyiik hissasinin torpaglarinda
sorlasmanin tipi xlorlu-sulfatli vo sulfathl olsa da
onlarda mévcud olan duzlarin torkibinde Na ionu-
nun miqdart ¢oxdur. Onda sorlasmanin tipindo na-
trium yazilmaldir.

V.R.Volobuyev (Boxobyes, 1965) holo 1960-
ct illords kalsium ionu az olan sulfath torpaglarda
sorlagmanin tipini sulfatli-natriumlu adlandirmis va
onlarda duzlarmn buraxila bilon haddini 0,4% qabul
etmigdir. Kalsiumla zongin torpaqlarda iso
sorlagmanin  tipini  sulfatli-natriumlu-kalsiumlu
adlandirmis vo onlarda duzlarin buraxila bilon
haddini  0,8-1,0% qgobul edilmosini maslohat
bilmisdir. Torpaqlarin duzluluq doracasi vo tipina
goro tosnifatim1  doqiqlogdirmok iigiin - Sirvan
diizinlin miixtolif rayonlarinda (Ucar, Kiirdomir,
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Goygay vo Zordab) bizim ve diger tadqiqatgilarin
(Axynpnos, 1975; Teiimypos, 1968; Taupos, 1961;
bexoynos, [>xadapos, 1980) apardigi elmi-tadqgiqat
islorinin naticalorindon dos istifade olunmusdur. Bu
islords toqdim olunmus kimyovi analizlorin tohli-
lino osason Sirvan diiziindo yayilmis torpaqlar
duzluluglar1 vo onlarin ion torkiblorina gors {i¢ qru-
pa bdlmak olar: 1.Tam su ¢okimi analizlorinde Na
ionunun miqgdar1 Ca ionu ilo miigayisada dofalorlo
¢oxdur. SO, ionu biitiin hallarda Cl ionundan ¢ox-
dur. Natrium udulmus osaslarin comindan10-13%
togkil edir. pH<8,0-dir. Sorlasmanin tipi xlorlu-
sulfath adlandirilsa da, Na ionunun miqdar kifayat
godor ¢ox oldugu gln tipin adinda Na
gostorilmalidir.

2. Tam su ¢okimi analizlorinds Na ionunun
miqdar1 Ca ionundan bir godar ¢oxdur. SO, ionu Cl
ionu ilo miiqayisado birinci haldakindan daha
¢oxdur. Duz torkibinds Na,SO,, CaSO,-ii listoloyir.
Natrium udulmus ssaslarin comindan 7-10% taskil
edir. pH=7,6-7,8-dir. Sorlagsmanin tipi sulfathdir,
ancaq Na ionu anionlar igorisindo {istiinliik toskil
etdiyi {iglin tipin adinda Na istirak etmalidir. Belo
torpaqlarda gipsin miqdart 2,0%-don asagidir. Duz
tipi sulfatli-natriumlu adlandirilsa daha diizgiin
olar.

3. Tam su ¢okimi analizlorindo Na ionu Ca io-
nundan azdir. SO4 ionu xlor ionundan dofalarlo
¢oxdur. Duzlar igorisindo CaSO, duzu (gips)
iistiinliik tutur va torpaqda onun miqdar1 2,0%-don
coxdur. Natrium udulmus osaslarin comindon 3-7%
toskil edir. pH=7,2-7,5-dir. Duz tipi sulfatlidir.

Yuxarida qeyd edilonlori ve  duzluluq
doracosinin mohsuldarliga tssirini nozers almagla
Sirvan diizii iiciin asagidaki cadvaldo toqdim
olunmus tosnifati toklif etmok olar (Cadval 7).

Cadval 5.Torpaglarin duzluluq daracasinin pambiq bitkisinin inkisafina vo mohsuldarligina tasiri

No Gostaricilor Duzlulug, %
<0,25 0,25-0,5 0,5-1,0  1,0-1,5 1,5-2,0 2,0-3,0

1 Bitkilorin boyu, sm 65-75 60-65 50-60 35-45 25-35 20-25
2 Qozalarin say1, oded 7-8 7 5-6 4-5 3-4 2-3
3 Qozalarm ¢okisi, q 4.0 4,0 4,0 3,5 2,5 2,0
4 Bir hektar sahado pambiq

kollarinin say1, odad 80000
5 Mbohsuldarlig, s/ha 23-26 23-24 18-21 11-14 6-8 3-5
Orta mohsuldarlig, s/ha 24,5 23,5 19,5 12,5 7,0 4,0

Cadval 6. Torpagda duzlulugun artmasi ila slagodar mohsuldarligin agagi diismoasinin faiz va s/ha ilo migdan

Ne Gostaricilor Duzlulug, %
<0,25 0,25-0,5 0,5-1,0 1,0-1,5 1,5-2,0 2,0-3,0
1 Orta mohsuldarlig, s/ha 24,5 23,5 19,5 12,5 7,0 4,0
<0,25% duzlulugla mii- 1,0 5,0 12,0 17,5 20,5
qayisado forq, s/ha
3 <0,25% duzlulugla miiqa-
yisodo mohsuldarligin asagi 4,1 20,4 49,0 71,4 83,7

diismoasi, %

*<0,25% duzluluga uygun golon mohsuldarliq 100% gobul edilmigdir.
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Cadval 7. Sirvan diizii torpaqglarinin duzluluq deracasi vo tipino gors tosnifati

Duzluluq gradasiyalarinin

Sorlagmanin tipi vo qradasiyalari, %

adlar
Xlorlu-sulfatli-natriumlu Sulfatli-natriumlu,gipsi Sulfatl,gipsli
<2,0% >2,0%
Sorlagmamig <0,4 <0,6 <0,8
Zoif sorlagmis 0,4-0,8 0,6-1,0 0,8-1,2
Orta sorlagmig 0,8-1,3 1,0-1,5 1,2-1,8
Siddatli sorlagmig 1,3-1,8 1,5-2,2 1,8-2,5
Cox siddotli sorlagmis 1,8-2,5 2,2-3,0 2,5-3,5
Soranlar >2.5 >3 () >3.5
NOTICOLOR BaHckoil crern Azep6. CCP. Jlucc. Ha conck. y4eH.

1.Tadqiqatlar naticesinde miloyyon edilmisdir
ki, torpaqda duzlarin miqdar1 artdiqca orada
becarilon kond tosorriifat1 bitkilorinin boyu qisalir,
qozalarin ¢okisi vo say1 azalir, mohsuldarlig1 asag:
diisiir.

2. Sirvan diizi soraitinde 0,25%-don asagi
duzluluq gradasiyasi ilo miigayisado 0,25-0,5%,
0,5-1,0%, 1,0-1,5%, 1,5-2,0% vo 2,0-3,0%
gradasiyalarinda pambiq bitkisinin mohsuldarligi
uygun olaraq 3,8-4,1; 20-21; 48-50; 68-72 vo 80-

84% asag1 diisiir.
3. Sirvan diiziiniin sulfath tip sorlagmis
torpaqglart  {igiin  torpaqlarin  duzlulugunu vo

duzlulugunun kond tesarriifati bitkilorinin mohsul-
darligina tosiri nozors alinmagla yeni tosnifat toklif
edilmisdir.
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K.3. A3nzos, JI1.3. I:xaaniaoBa
Cesa3b Mexkay 3acoseHHOCThIO [louB M YpoxkaitHocThI0 Celibekoxo3siicTBeHHbIX KyabTyp

B ycnoBusax LlupBaHckol crenu OBIJIO MPOBEAEHO MCCIEAOBAHME, LENIBI0 KOTOPOTO SBHIIOCH M3YyUEHHUE
BJIMSIHUSL 3aCOJICHHOCTH IOYB Ha YPO)KaWHOCTh XJIOIMYATHHKA. B pe3ynbrare MCCleloBaHUs YCTaHOBIICHO,
YTO MPH yBEJIMUEHUU COJIECOJECPKAaHUS B MOYBE BBICOTA KYCTa XJIOMYATHUKA YKOPAauHMBaeTCs, pa3Mephl KO-
poboYeK M X BeC YMEHbIIAIOTCS, CHUXKAETCS ypoxKalHHOCTh. C y4eTOM BIUSHUS COJIECOAEPKaHUS U €ro COo-
JIEBOTO COCTaBa Ha YPOXKaHOCTH CENbCKOXO3IUCTBEHHBIX KYJBTYp Obla MpelioskeHa HOBas Kiaccu(uka-
sl U1 TI0UB CYJIb(AaTHOTO THUIIA 3aCOJICHHUS.

K.Z. Azizov, L.Z. Jalilova
Relation between Soil Salinity and Productivity of the Agricultural Plants
In the conditions of Shirvan steppe the influence of soil salinity on the cotton productivity was studied. It
was determined that the cotton growth shortens, the size and weight of the cotton-bolls decrease, and the
productivity reduces when the salt quantity in the soils increases. Accounting the influence of the salt quanti-

ty and salt composition on the productivity of the agricultural plants a new classification was offered for the
soils of sulphatic type of salinity.
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Abseron Yarmmadasinda Bag Torpagqlarimin Aqrokimyavi

Miiasir Texnologiya 9sasinda Tortibi

S.X. Siikiirov

AMEA-nn Torpagsiinashq va Aqrokimya Institutu

Kartogramlarinin

Aqrokimya elminin miiasir problemlori vo bu problemlarin hsllinds miiasir texnologiyalarin tatbiqinin yeni
perspektivlori gostorilir. CIS texnologiyalarimn tatbigi naticasinda xoritosiinashq elminin son inkisaf
saviyyasi asasinda aqrokimyovi kartoqramlarin tortib edilmasi asaslandirilmaqla Abseron bag
torpaglarimin bu texnologiya asasinda tartib olunmus gida maddslori kartogramlarimin niimunaslori tagdim

olunmusdur.

Acar sozlor: Abseron bag torpaglari, aqrokimyavi kartogramalar, torpaq miinbitliyi, ekologiya

GIRIS

Azorbaycanda aqrokimya elminin inkisafi
haqqinda Hoson boy Zordabi holo 1875-77-ci
illorde iimumi fikirler s6ylomis vo homin dévrds
nosr olunan “Okingi” qoazeti vasitesi ilo kond
tosorriifati  bitkilorindon yiiksok mohsul oldo
etmok {iglin gilibrolordon istifads edilmasinin
zoruriliyi haqqinda tobligat aparmigdir. Onun
irali siirdityii fikirlor elmi texniki inkisafin indiki
dovriinda do 6z aktualligini itirmomisdir.

Sonralar 1906-c1 ilde Mugan-Agstafa
tocritba  stansiyasinda, 1908-ci ildo Goance
yaximhiginda peyinin kond tasarriifati bitkilorinin
mohsuldarligma va  torpaq  miinbitliyinin
yaxsilagdirilmasina dair ilk tocriibalor
apartmigdir.

1912-ci ildo V.A.Medvedyev Vo
M.N.Tatarov Gonca va Baki quberniyalarinda
lizvi vo mineral giibrolorin pambiq bitkisinin
mohsuldarligina tesirini dyronmisdilor.

Respublikada aqrokimya elminin
inkisafinda osas elmi foaliyyoati Elmi Tadqigat
Pambiqeiliq Institutunun aqrokimya sobesi va
Azorbaycan Kond Tosorriifat:  Institutunun
aqrokimya kafedrasi gostormisdir.

1932-ci ildo Umumittifag Giibro  vo
Aqrotorpaqsiinashiq institutunun Leningrad
filalinin ~ elmi  is¢ilori, 1934-cii  ildo iso
D.N.Priyanisnikovun tolobosi. A.l.Dikusar Elmi
Toadgigat Pambiqeiliq institutunda pambig-
yonca okin dovriyyssinds kalium giibrasinin
somoroliliyi sahesindo elmi tadqiqat islori
aparmiglar.

1937-ci ilds artiq pambiqgiliq rayonlarinda
180 min ha okin sahalarinin 1:10000 miqyasl ilk
aqrokimya xaritalori hazirlanmisdir.

1945-ci ildo D.N.Priyanisnikovun bilavasito
istiraki ilo Aqrokimya vo Torpagsiinashq
institutu  yaradilmigdir.  1970-1980-ci  illorde
Aqrokimya laboratoriyasi torofindon okingilik
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rayonlarinin qida maddslori ilo tominolunma
kartogramlari hazirlanaraq tosorriifatlara
verilmigdir. Bu kartoqramlar kond tesarriifati
bitkilorinin mohsuldarliginin artirilmasinda vo
okin torpaglarinin miinbitliyinin qorunmast vo
artirilmasinda mithiim rol oynamigdir (Babayev
va b., 20006).

Uzun illor aparilmis Elmi-tadqigat islorinin
noticolori  esasinda  torpaq  miinbitliyinin
gorunmasi vo borpa olunmasmin zoruriliyi
Oyranilmigdir. Torpaq miinbitliyinin
gorunmasinin vacibliyi Azarbaycan
Respublikasinin  Qanunvericiliyinde do 06z
tosdiqini tapmisdir. Azarbaycan respublikasinda
Dovlat, baladiyys ve xiisusi miilkiyyatds olan

torpaglarin miinbitliyinin borpasinin,
artirilmasinin vo miihafizesinin hiiquqi asaslari
Torpaq miunbitliyi haqqinda  Azarbaycan

Respublikasinin Qanunu ile miisyysn edilmisdir.
Bu qanunun 13-cii maddasinds deyilir:
Torpaqlarin miinbitlik xassalorini

Oyronmoak, mineral iizvi gilibralora va kimyovi

meliorantlara  tolobatini,okin  gatinda qida

maddolorinin , zoharli kimyovi maddslorin,agir
metallarin qaliq miqdarini, radiasiya soviyyasini
miloyyon  etmok  mogsadilo  torpaglarda
aqrokimyavi todqiqat islori aparilir. Torpaqlarda
aqrokimyavi  todqiqat iglerinin  aparilmasi
gaydalar1 Azarbaycan Respublikasinin miivafiq
ganunvericiliyi ilo miioyyon edilir (Torpaqlarin

miinbitliyi hagqinda AR qanunu, 1999).
Torpagin miinbitliyinin prognozlasdirilmis

yiiksoldilmosindos,  torpaq  xoritolorinin  vo

kartogramlarin istehsalata totbiqinin bdyiik
ohomiyyeati vardir. Kond tesarriifati bitkilarinin
tobii zonalar iizrs ixtisaslasdirilmasinda, onlarin
diizgiin qida sisteminin togkilinde vo torpaq
fondundan somoroli istifado edilmosindo bu
giymotli sonadlorin  bdyiikk oshomiyyati var.

Torpaq xoritolori vo kartoqramlart ossasinda

okingilikdo diferensial giibro normasi tatbiq



etmoklo, torpagqda gedon miirokkob fiziki,
kimyavi, mikrobioloji va s. proseslori elmi
osaslarla  nizamlamaq, qida maddslorinin
balasini diizgiin tonzim etmoklo torpagin effektiv
miinbitliyini yiikseltmak olar (Caforov, 1982).

MATERIAL VO METODLAR

Bu istigamotds  aparilmis  todgigatin
zoruriliyi ondan ibarotdir ki, respublikada
aparilan aqrar islahatin asas hissasi olan torpaq
islahat1 ilo  olagedar olaraq torpaqlarin
aqrokimyavi  kartoqramlarmm  tortibi  vo
onlardan  istifado  edilms istigamoti  do
doyismisdir. Islahatlara baslamazdan ovval
respublikadaki  kond  tosorriifati  toyinath
torpaglar kolxoz veo sovxoz, bag torpaqlart isa
Baki Bag Tosorriifati Istehsalat Birliyi va

Bageciliq Yoldashglart  kimi iri  tesorriifat
formalarinda  birlosirdi. Bu  tosorriifatlarin
orazilorinde  torpaq-aqrokimyavi  xaritalori,
elocado qida maddolori ilo tomin edilmo

kartoqramlar1 “Kond kimya birliyi” torafindon
hazirlanirdi. Birliyin aqrokimyovi xidmaot idarasi
tortib edilmis kartoqramlara asasen giibralorin vo
kimyavi preparatlarin verilmo qaydalarina da
nozarat edirdi. Lakin kollektiv tosorriifat sistemi
logv edilib torpaqlar 6zsllosdirildikden sonra,
aqrokimyavi kartoqramlarin tortibi vo onlara
osason giibralorin verilmosina he¢ bir nozarost
olmamigdir. Aqrokimyovi kartoqramlarin tartibi
vo giibro normalarinin onlara ssasen miioyyon
edilmaosi kond tosorriifat bitkilorinin
mohsuldarligimi  yiikksoltmak va  torpagdan
somorali istifado etmok {igiin osas amillordon
biridir (Mommadov, Yaqubov, 2002).

NOTICOLOR VO ONLARIN MUZAKIROSI

Aqrokimyovi kartoqramlarin tortibinds osas

magsad torpaglardan istifada edilmo
istiqgamatlorinin miieyyonlogdirilmasidir. Torpaq
miinbitliyinin gorunub saxlanmasinda,

yiiksoldilmasindo vo ondan somaorali istifads
edilmosindo ilk ndévbads onun aqrokimyavi
cohatdan saciyyalondirilmasi, yani ona
aqronomik giymatin verilmasi zoruridir.

Hor bir torpaq tipinds, onun miinbitlik
soviyyesinden  asili  olmayaraq,  becarilon
bitkilorin mohsuldarligi yiikssldikcas, torkibinda
olan asas gida maddslorinin miqdart azalir va
onlarin menfi balansi yaranir. Bununla yanasi
minerallasma naticasinds foal humusun migdari
da azalir, mikrobioloji proseslor zosifloayir. Bu
neqativ prosesin garsisini almaq tigiin har 5 ilden

Abgeron Yaruimadasinda Bag Torpaqlarimn

bir torpaqlar aqrokimyavi cohatdon tadqiq
edilmoli, yoni torkibindo olan osas qida
maddolorinin, eloco do  humusun miqdari
miloyyon olunmali, onlarin azalan hissasinin
barpasi iigiin todbirlor gérilmalidir (Memmadov,
Yaqubov, 2002).

Qida maddolorinin moshsuldar torpagdan
¢ixarilmast ilo yanasi antropogen tosirlor
naticesindo do torpaqlarda deqradasiya prosesi
gedir va belaliklo onun mohsuldarligi xeyli azalir.

Aqrokimyavi tadqiqatlar aparilmasinda osas
moagsad, mohsuldar torpaglarim  qorunub
saxlanilmasi  vo  onun  mohsuldarligimin
yiiksaldilmasi ilo yanast az mohsuldar, sorti
yararsiz torpaqglarin da miioyyan edarok onlarin
miinbitliyini artirmaq i¢iin todbirlor miiloyyan
etmoklo miioyyonlosdirmakdir. Géostarilonlorla
borabar aqrokimyoavi kartogramlarin tortibinds
osas mogsadlordon biri do mineral vo izvil
gibrolordon  diizgiin  vo  samorali istifads
edilmasina elmi tomal yaratmaqdir.

Torpaqda olan qida maddslerinin, xiisusilo
onlarin  bitki torofindon moenimssnile bilon
formalarin1  doqiq  bilmedon,  giibralorin
normalarmi diizgiin miioyyon etmok mimkiin
deyil. Torpaqglarin osas qida elementlori ilo tomin
olunmasint oks etdiron aqrokimyavi
kartoqramlar olmadan verilocok giibralorin
normalari ya telob olunandan artiq olur ki, bu
ekoloji cohatdon neqativ naticalors sobob olur, ya
da lazimi miqdardan az olur ki, bu da bitkilorin
homin gida maddslorine olan tolobini 6domir,
mohsuldarliq asagi diisiir.

Ovvalki aqrokimyovi todqiqat metodlarina
gora tadgiqatlar asason 1:10000, 1:5000 va 1:2000
miqyaslarinda olan torpaq Xxoritalori oasasinda
aparilirdi. Becoarilon bitkilerin azot, fosfor ve
kalium torkibli giibralorlo giibrolondiklorini
nozoro  alaraq, aqrokimyovi  todqiqatlar
aparilarkeon torpaglarin azot, fosfor vo kaliumun
monimsonilon formalar1 ilo tomin olunma
kartogramlar tartib edilir.

Miixtolif todgiqat islerinin naticalori goéstorir
ki, giibro formasinda torpaga verilmis azotun
monimsonilon  formalar1  becorilon  bitkilorin
vegetasiya miiddotinin sonuna kimi demak olar ki,
torpagda galmir, ya da onlarin galiq migdar o
godor az olur ki, praktik shomiyyat kosb etmir.
Ona goro do aparilan todqigatlarda torpaqda
nitrifikasiyaya ugrama gabilliyomi va asan hidroliz
olunan azotun miqdarmma goérs bu vo ya diger
doracado onun azotla tomin olunma soviyyesi
miioyyan edils bilor (Mommadov, Yaqubov, 2002).

Abseron yarimadasinda yayilmig bag
torpaqlarin fosforla tomin olunma soviyyasi
fosforun miitoharrik formasi ilo, kaliumla tomin
olunma saviyyasi iso miibadils olunan kaliumun
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miqdari ils, azotun miqdar: hidroliz oluna bilen
azotun miqdarina géro mioyyan edilmisdir. Bag
torpaqlari tursuluguna (pH), mikroelementlorin
miqgdarina, va digor gostaricilorine gors da tadqiq
edilorok naticalors uygun xoritolosdirilo bilor.

Abseron yarmmadasinda yayillmis bagalti
torpaglarin gida maddolori ilo teminolunma
kartogramlarinin hazirlanmasinda asas
morhoalolordon biri bag saholorinden torpaq
niimunslarinin gotiirilmasidir. Bu moagsadls torpaq
niimunoloari har bir bag sahasinin kenarlarindan ves
ortasindan olmagla paket tisulu ila okin gqatindan
gotliriilmiisdiir. Torpaq niimunslori laboratoriya
soraitinds analiz olunaraq alinmis naticalora uygun
xaritologdirilmisdir. ik dofs olaraq bu maogsadlo
elektron kadastr xaritesindon istifado olunmusdur.
Bu dsulla tortib olunmus qida maddolori
kartogramasimin tortibinin bir ¢ox tstiinliklori
vardir. On baglicasi iso elektron kartoqramanin
miasir texnoloji proseslordo kompleks istifada
oluna bilmasidir.

Abseron bag torpaqlarinin qida maddalori
ilo tomin olunma kartoqramasinin toartib
edilmasinds miivafiq doracalor iizro bolgiiniin
aparilmast tigiin Azorbaycan MEA
Torpagsiinasliq va Aqrokimya institutunun
omoakdaslar terafindan tortib edilmis torpaqlarin
gida maddaolori ilo tomin olunma skalasindan
istifads olunmusdur.

Dovrimiiz elo bir texnoloji yeniliklarlo
zongindir ki, artiq kohno dsullarla Aqrokimya
elminin inkisafi da giindan-giina ¢atinlasir. Osas
cotinlik giicli informasiya axini ilo baghdir. Belo
ki, movcud informasiya aximimin qabul edilmasi,
sistemlosdirilmosi, arasdirilmasi, saxlanilmasi,
lazzm olan vaxtda istifado edilmosi, miiqayisali
tohlili kimi maosolalor on aktual masaloyo

cevrilmisdir vo artiq biitiin bunlar1 ononovi
yollarla yerino yetirmok miimkiin deyildir.
Yiiksak toloblora cavab vers bilon mitkammal vo
doqiq islerin aparilmasi Informasiya Sisteminin
(IS) yaradilmas: ilo reallasa bilor (Ismayilov,
2004). Torpagin miinbitliyi {ig¢iin sort tokce
torpagin qida elementlori vo su ilo tomin
olunmasi deyil, bu maddslorin bitki terofindon
monimsonilmasi {igiin alverigli ekaloji soraitin
olmasida vacibdir (Mammaoadov, 2004).

Miixtalif torpaq iqlim soraiti vo miixtalif
aqrosenozlar altinda torpaqlarm yeni-yeni ekaloji
miinbitlik modellori yaranmagqdadir \&)
informasiya aximi  giiclonmokdadir.Odur ki,
milasir elektron avadanliglarin bazasinda torpaqg-
ekaloji miihitin informasiya bankinin yaradilmasi
hom elmi, ham do praktiki cohotdon zoruridir
(Mommadov, 2004). Torpagin tarkibinos dair digor
aqronomik  molumatlarla  birlikde gida
elementlorinin idars olunmasina dair
molumatlarin da ¢ox siiratls toplanilmasi va eynilo
siirotli analiz olunub noticolorinin istifadagilora
catdirilmasi olduqca vacibdir. Biitiin bunlarin
sadaco bir texnoloji proses kimi yox tam sokildo,
bir sistemin torkib hissasi kimi yaradilmasina
ehtiyac yaranmigdir. Belo bir sistemi elmi texniki
yeniliklorin son nailiyyatlorini 6ziinds birlogdiran
cografi informasiya sistemlorinin platformasi
izorindo yaratmaq daha da yaxsi naticolor verir.
Belo ki, miioyyon bir sorhadlors malik olan orazidos

faaliyyatlorin  yerino  yetirilmasinds, optimal
gorarlarin  verilmosi  i¢lin  ehtiyac  olan
planlagdirma, molumat torkibi, miihandislik,

tarixi, fiziki-kimyovi va digar zaruri malumatlarin
etibarli bir sokildo analiz vo idare olunmasinda
CIS son texnologiyalara osaslanan miikommol
sistemdir.

Cadval 1. Torpaglarin qida maddalori ils tomin olunma skalasi (imumilogdirilmis va yuvarlaglasdiriimis

rogamlorls verilir)

Asan hidroliz olunan azot

Miibadilovi kalium (Protasov tisulu

(Tiirin vo Kononovaya hﬁltgha.rrlk fosfor K ilo Hiiseynovun modifikasiyasi)
g6r2) (ma/kaq) (Magigins gors) mq/kq ma/kq
£'% . . .
5 2 £ = £ = 5
eF ¢ T2 58 & Eg 8 F g _
55 85 8t5 B, 8 25 =.5 & 2E- =43
=S 2% Z2c b2 2, 280 %29 < Z& 0 =i
EZ Ssy £2¢ 2P Gws 227 BP Ery 2%
AS UB 2 U295 A5 UB 8 UEE Ao V88 OTE
Cox zaif <30 <50 <60 <10 <20 <35 <100 <250 <350
Zoif 30-40 50-70 60-80 10-20  20-40 35-50 100-200 250-350  350-500
Orta 40-50 70-100  80-120 20-30  40-50  50-65 200-400 350-500  500-600
Yiiksok >50 >100 >120 >30 >50 >65 >400 >500 >600
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Dovrimiiz elo bir texnoloji yeniliklorlo
zongindir ki, artiq kohno dsullarla Aqrokimya
elminin inkisafi da giindon-giina ¢atinloasir. Osas
cotinlik giicli informasiya axini ilo baghdir. Belo
ki, mévcud informasiya axininin qobul edilmasi,
sistemlosdirilmosi, arasdirilmasi, saxlanilmasi,
lazzm olan vaxtda istifade edilmasi, miiqayisali
tohlili kimi maosolalor on aktual masaloya
gevrilmisdir vo artiq biitiin bunlar1 anonovi
yollarla yerino yetirmok miimkiin deyildir.
Yiiksak toloblora cavab vers bilon mitkemmal vo
doqiq islerin aparilmasi Informasiya Sisteminin
(iS) yaradilmas: ilo reallasa bilor (Ismayilov,
2004). Torpagin miinbitliyi {igiin sort tokce
torpagin qida elementlori vo su ilo tomin
olunmasi deyil, bu maddolorin bitki terofindon
monimsanilmasi {igiin alverisli ekaloji soraitin
olmasida vacibdir (Mammaoadov, 2004).

Miixtolif torpaq iqlim soraiti vo miuixtalif
aqrosenozlar altinda torpaqlarin  yeni-yeni
ekaloji miinbitlik modellori yaranmaqgdadir vo
informasiya aximm giliclonmakdadir.Odur ki,
miiasir  elektron avadanliglarm  bazasinda
torpag-ekaloji miihitin informasiya bankinin
yaradilmast hom elmi, hom do praktiki cohotdon
zoruridir (Memmadov, 2004). Torpagin torkibins
dair digar aqgronomik molumatlarla birlikds gida
elementlorinin idars olunmasina dair
molumatlarin da ¢ox siiratlo toplanilmasi va
eynilo siirotli analiz olunub naticalorinin
istifadogilors  ¢atdirilmasi  oldugca vacibdir.
Biitiin bunlarm sadaco bir texnoloji proses kimi
yox tam sakilds, bir sistemin torkib hissasi kimi
yaradilmasma ehtiyac yaranmisdir. Belo bir
sistemi  elmi  texniki  yeniliklorin  son
nailiyyotlorini  6ziindo  birlogdiron  cografi
informasiya sistemlorinin platformasi iizerindo
yaratmaq daha da yaxsi naticalor verir. Bels ki,
miloyyon bir sorhodloro malik olan orazido
foaliyyatlorin  yerina yetirilmasinds, optimal
gorarlarmm  verilmesi  {iglin  ehtiyac  olan
planlasdirma, molumat torkibi, mihondislik,
tarixi,  fiziki-kimyovi ~ vo  diger  zoruri
molumatlarin etibarli bir sokilds analiz vo idars
olunmasinda CIS son texnologiyalara osaslanan
mitkommol sistemdir.

Xorito va xaritagilik ¢ox godim anlayislar
oldugu bir halda, cografi informasiya sistemlari
on yaxin kegmisin insanlar torafinden yaradilmis
vo otraf miihito yenidon nozor salmaq
imkanlarina malik olan miasir texnologiyalar
sistemidir.

CiS-texnologiyas1 asasinda islonmis xorito
materiallarinda togdim olunmus biitiin
molumatlarin vizual olaraq foza cografi tohlilini,
torpaq baza molumatlart va qiymetlori iizra
statistik arasdirmalar: genis ohatoetmo
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imkanlarma malik ola bilorik. Biitin bu
imkanlarin genis totbiqi bu sistemin analoji
informasiya sistemlorindon farqli olmasini tomin
edir, bir ¢ox prognozlasdirma islorinds strateji
planlagdirma otrafinda  Ustiinliiklors \£)
uygunluguna gore miitlag naticalorin alinmasina
sorait yaradir (www.ESRI.com). Xoritolorin
yaradilmasi va tahlili yeni bir istigamat kimi gqobul
edilmadiyi halda CIS-texnologiyas: bu istigamati
on yeni bir moacraya yonosldir vo bunun ssasinda
somorali, rahat, cold vo qisa miiddstds bir ¢ox
problemlori, moasslolori global sokildo hoall etmok
miimkiin olur. Biitiin tohlil vo arasdirmalar
avtomatlasdirilir, insanlarm ovvallor holl edo
bilmadiyi bir sira mosslo vo problemlor somorsli
olaraq miasir vasitalorlo 6z hallini tapir.

Bu  molumatlar cografi  obyektlarls,
koordinatlarla slagali olduglar1 ii¢iin onlarin
avtomatlasdirilmis idaro edilmosi ¢ox asandir.
Onun komayi ilo xoritadon istonilon torpaq
parseli haqqinda molumati ¢ox cald vo ¢evik
olaraq toyin etmoak olar. Masalon, haor hansi bir
tinvanla bagl tobii folakst, marsrut, tobii sorait,
insan  resurslari,  torpaqlarin  keyfiyyati,
idarsetma vo s. proseslor iizra miifassal sokilda
informasiyalar alinmasi CiS-in islomo
xtisusiyyatini bir daha siibut edon amillors
daxildir (Bayramov, 2009).

Miiasir texnologiyanin inkigafi ilo slagoadar

olaraq todqiqat metodlar1 dayisdirilmadon
miiasir elektron kadastr xoritolori osasinda
Abseron yarimadasinda yayilmis bag

torpaglarinin hidroliz olunan azot, miitahorrik
fosfor vo miibadilo olunan kaliumla tomin
olunma kartoqramasmnin CIS-do hazirlanmasi
miiasir texnoloji inkisaf dovri {iglin ¢ox
alveriglidir. Bag torpaglarinin qida maddalari ila
tominolunma kartogramlarmin CiS-do tortibinin
yuxarida sadalanan miisbat xiisusiyyatlori ilo
yanasi hom do bu elmi sahanin inkisafinda yeni
todgigat metodlarinin totbigins genis imkanlar
acir. Bu toadgigat metodlarindan on baslicasi
kosmik texnologiyalarin tatbiqi ilo torpaqlarin
bir ¢ox keyfiyyat gostaricilorinin  miioyyan
olunmasidir. Belo texnologiyalarin  totbiqi
noticasindo oldo olunmus genis molumatlarin
emal olunmasi vs istifadagilors ¢atdirilmasi kimi
global masalalorin hollinds bu sistem avazsiz rol
oynayacaq. Biitin bu yeniliklori 6ziindo
birlosdirmokla  sistemin miiasir korporativ
sistemloro qosulmast da aqrokimya elminin
inkisafina giiclii tokan vero bilor.

Belo ki, texnoloji inkisaflar izlonilorok, yaxin
galocokds no kimi doyisiklorin olmast da nozors
alinmaqla, texniki soviyyodo do  lazimli
infrastruktur qurulmahdir. Yaradilmis kadastr
xarita laylarmin, diger xarits sektorlarinla melumat
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| <60 gox zaif daracada
60-80 zaif daracada

80-120 orta daracada
>120 yuksek daracade

. < 35 c¢ox zoif daracada
[ 35-50 zaif doeracads
[— 50 - 65 orta deracada
BN 65 yuksek daracada
%
o

TN
&

Sek. 1. Abseron yarmmadasinda yayilmigs bag
torpaglarinin gida maddoalori ilo tomin olunmasi
xoritosi: ¢oxillik okmolerin hidroliz olunan azotla
tomin olunmasi iizra (mg/kg-la).

< 350 ¢ox zoif deracade
350-500 zoif doracada

500-600 orta deracada
>600 yuksek deracada

Sok. 3. Abseron yarimadasinda yayillmis bag
torpaqlariin gida maddolori ilo tomin olunmasi
xoritosi: ¢oxillik okmolorin miibadilovi kaliumla
tomin olunmasi tizrs (mq/kg-la).
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Sak. 2. Abseron yarimadasinda yayilmis bag
torpaqlarinin gida maddalori ilo tomin olunmasi
xoritasi: ¢oxillik akmolarin fosforla tomin olunmasi
izra (mq/kg-la).

milbadilasini tomin etmoaklo va bir ¢ox matin
molumatlart ilo do olagolor qurula bilor. Xorito
laylarinda aqrokimyaya aid bdlmonin olmasi bu
elmi sahonin Oyronilmasindo vo praktikaya
totbiginds sigrayisli inkisafi tomin edo bilor.

Abseron bag torpaglarmin aqrokimyavi
todqgiqatlarimin naticalorine uygun hidroliz olunan
azot (Sok. 1), miitoharrik fosfor (Sok. 2) va
miibadilo olunan kaliumla (Sok. 3) tomin olunma
kartogramasmin  niimunosi  mdiasir  cografi
informasiya  sistemindo  hazirlanmigdir.  Bu
metodika {izro texnologiyalarin miiasir kond
tosarriifatinin kimyalasdirilmasi sahasindo
totbiginin genislandirilmasina, fordi tesarriifatlarin
elmi todgiqgata colb olunmasina, aqrokimyovi
tadqgigat  sistemlorinin  diinya  standartlarma
inteqrasiyasina gorait yaratmis olacaqdir. Miiasir
texnologiya osasinda tortib olunmus xarito fordi vo
fermer  tosorriifati  torpaglarmin  miinbitlik
gostoricilorinin -~ genis  torkibde  izlonilmasins,
miiqayisali tohlillorin aparilmasina imkan yaradir.
Kigik saholor fiizra torpagin terkibi haqqmnda
detalli analiz melumatlarmin belo toplanmasi bu
milasir texnologiyanin totbiqi olmadan miimkiin
deyil. Bu texnologiya ¢6l miisahidalorine uygun
olaraq aqrokimyavi monitoringlorin aparilmasina,
miixtolif moévzularda ¢6l hesabatlarinm, bu saho
tizro digor sonadlorin tortib olunmasina da sorait
yaradir.



Elektron aqrokimya  xoritolorin  tortib
edilmosi {iglin  ayri-ayr1 bag sorhoadlorindon
torpaq nimunolori gotiiriilorkon, niimunslarin
gotirildiyli yerin vahid diinya koordinat
sistemindo doqiq koordinatlart GPS vasitosi ilo
toyin olunmusdur. Laboratoriya analizinin
noticolori torpaq parselloarina uygun olaraq
cadvollorde  yigilmisdir. Proqram tominatinin
komaoyi ilo qida elementlorinin miqdarina uygun
olaraq parsellor miixtalif ronglora boyanmasi vo
avtomatik xoritologdirilmosi tomin olunur.

Dévrii olaraq torpaq sahosinin laboratoriya
analizlorinin  naticalorine  uygun  elektron
xoritonin yenilonmosi he¢ bir vaxt itirmaden
yerino yetirilir. Yeni todqiqat miiddatini
gozlomodon torpaq saholorinde  aparilmis
aqrotexniki todbirlors uygun qida maddslarinin
miqdarinda bas veron doyisiklikloro dair
molumatlar sistemo daxil edilo bilor. Bu
torpaqda gedon proseslori ¢evik izlomoys
optimal sorait yaradir. Elektron xoritadon ayri-
ayr1 torpaq sahasi vo ya bag massivi iizro qida

elementlori ilo tomin olunma vo digor
aqrokimyavi  gostericilora  dair  ¢ixariglarin
verilmosi  mimkiindiir. Torpaq  sahosinin

aqrokimyavi xarakteristikasina dair ¢ixarig qida
elementlorinin migdar1 haqqinda gostaricilor va
yerlogdiyi mokanin xaritasi ilo birlikde maqalada
verilmig niimunays uygun avtomatik olaraq ¢ap
oluna bilor.

NOTiIiCOLOR

CiS-texnologiyalarmm imkanlarindan
istifade etmoklo torpaqlarin qida maddalari ils
tominolunma voziyyotino dair tortib olunan
elektron xorito vo molumat sistemi bag

torpaglarindan basqa kicik ve iri fermer
tosorriifatlarinda  da  becorilon  bitkilorin
mohsuldarligmin  planlasdirilmasinda, onun

monitoring prosesinde tam yeni vo genis
saviyyads gorarlarin gobul edilmasins yaxsi sarait
yarada bilor. Bu kond tesorriifati mohsullar
istehsal¢ilart  ilo  digor qurumlar arasinda

Abgeron Yaruimadasinda Bag Torpaqlarimn

molumat miibadilesini diinya standartlarina
uygun problemsiz hollino imkan yaratmaqla

yanast hom do  aqrokimyovi  xidmotin
modernlogdirilmasins xidmot edacakdir.
Aparilmisg aqrokimyavi todgiqatlar

noticasinde bag torpaglarinin miilkiyyatg¢ilarine
va elocads digar kond tesarriifat toyinath torpaq
miilkiyyateilorine aqrokimya xidmoet toskilatlar:
torafindon torpaglarin qida maddslori ilo tomin
olunma kartoqrami, giibrolordon  somoroli
istifado  edilmosi vo torpaq minbitliyinin
artirdmasit  haqqinda tovsiyoalori 6ziindo  oks
etdiron hesabat vo kartoqrama aid izahat kimi
molumatlarin  verilmasi eyni zamanda bu
molumatlarin internet vasitesi ilo Stiiriilmosi da
yaxin golocokda okingilik sisteminin realliglar:
olacaqdir.
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S.X. Siikiirov

S.Kh. Shukurov

Composition of the Agrochemical Cartograms of the Garden Soils Spread in the Peninsula of
Absheron on the Basis of the Temporary Technology

The new perspectives of the application of temporary technologies are shown in the solution of these
temporary problems of the agrochemistry science. As a result of the application of CIS technologies on
the basis of the last development level of the cartography the samples of the cartograms of the
composed nutrient of the on Absheron peninsula garden strips soils on the basis of this technology
have been presented by grounding of the composition of the agrochemical cartograms.

C.X. Ilykropos

Cocrasienne Ha OcHoBe CoBpemenHoii Texnosiornu Arpoxumuyeckux Kaprorpamm CanoBbix
ITous PacnpocTpanennbix Ha AOmeponckoM IloayocTpose

B craTtbe npuBeneHbl COBpEMEHHBIE IPOOIEMBI arpOXUMUYECKON HAyKU U YPOBEHb Pa3BUTHUS COBPEMEHHOM
TEXHOJIOTHH JUISl pelIeHHs 3THX mpobieM. B pesymbrare BHenpenns CIS TexHonormit Ha OCHOBE ypOBHS
pa3BUTHS KapTorpa(uu, OCHOBBIBASCH HA MPUMEHEHNH arpOXUMHUYECKUX KapTOrpaMM, ObLIM MPEICTaBICHBI
00pas3Ibl KApTOrpaMM M3yUCHHBIX IIUTATENIFHBIX 3JIEMEHTOB B CaJIOBBIX 04YBaxX AOIIepoHa.
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Bozi Georgin Giil Sortlarinin Bioloji Xiisusiyyatlorinin Oyronilmasi

vo Kompozisiyalarin Tortibatinda Istifadasi

T.S.Mommoadov, S.A.Giilmommoadova*
AMEA Mordokan Dendrarisi

Moaqalads bazi georgin sortlarimin bioloji xiisusiyyatlori, fenologiyasi, dyronilmo tarixi, aqrotexnikasi
haqqinda molumat verilorok onlarin miixtalif formali kompozisiyalarin tortibatinda istifado olunmasi

tovsiya olunmusdur.

Acar sozlar: kompozisiya, introduksiya, fenologiya, georgin

GIRIS

Gilgiiliik - yasayis yerlorinin yasillagdirilma-
st vo dekorativ tortibatinin osas torkib hissalorin-
don biridir. Cigoklor baglari, parklari, xiyabanlari,
kiicolori bozoyir, otaqlarn tortibatinda istifado
edilir. Son dovrlorda Baki sohorinin
abadlasdirilmasinda yeni birillik, ikiillik, ¢coxillik,
soganaqli vo ko&k yumrulu dekorativ ot
bitkilorindon genis istifado olunur ki, bu da
sohorin landsaft memarligi uslubunda
yasillasdirilmasinda 6ziintin aktuallifini gostarir.
Parklarin, baglarin vo kiigolorin yasillasdiriima-
sinda miixtalif kompozisiyalar yaratmaq {g¢iin
agac vo kol bitkilori ilo yanasi dekorativ ot
bitkilorindon ds istifade olunmasinin bdyiik oho-
miyyoti vardir. Kegmis illorin bir ¢ox dekorativ
giil tortibatlari milasir ssharlorin va evlorin yeni
tikintilorino, formalarina uygun golmir, ona goro
landsaft memarhig iislubunda yeni kompozisiya-
lar yaradilmali, kiigco vo parklart bozomalidir.
Tortib edilon kompozisiyalar yerli soraito uygun
olaraq, milli formada tortib edilmalidir. Bu
baximdan hal-hazirda Abseronun yasillagdiril-
masinda istifado olunan dekorativ bitkilorin yeni
novlorlo zonginlogmosing ehtiyac vardir.

MATERIAL VO METODLAR

Georgin (Dahlia Cav.) cinsi rus botanik
alimi vo etnoqrafi I.Georginin sorofino adlandi-
rilmigdir. Cinss 27 n6v daxildir va onlarin vatoni
Morkoazi Amerika vo Kolumbiyadir. Giilgiiliikde
georginlorin 4 néviindon vo miixtalif modoni
formalarindan istifade olunur. Yeriistii hissalori
hor il mohv olur. Cigayi sobat ¢i¢cok qrupuna
aiddir (Mammaoadov, 2006).

Uzun miiddat Moarkozi Amerikada yasamis
ispan hokimi Fransisko Xernandes 1551-ci ildo
ilk dofo georginlori tosvir etmis vo sokillorini
¢okmisdir. Indiya godor bu sokillor Vatikanim ki-

E-mail: shalala.g@mail.ru

tabxanasinda saxlanilir. Botaniki adobiyyatda
georginlor hagqinda ilk malumatlar 1790-c1 ilds
Madrid Botanika Baginin bitkilorinin tosvirindo
«Dahlia» ad1 ilo verilmisdir vo artiq 1802-ci ildon
onlar ¢ox moshur olmuslar. 1784-cii ildo ispan
sayahoatgisi Sosino georginlorin k6k yumrularini
Meksikadan Madrido gotirmisdir. XVIII asrdo
georgin Avropa 6lkolorine yayilmigdir. Georgin-
lorin biitlin sortlar1 madani georgin (Dahlia cul-
torum Thorsr. et Reis.) noviino birlogdirilmisdir.
Bunlar ¢ox fazali, névaras1 vo sortarasi ¢arpaz-
lasmalar  noticosindo  alinmis  hibridlordir.
Hazirda biitiin diinyada seleksiyagilar tarafinden
georginlorin 15 min sortu alinmigdir (CaBenbega,
2005).

Georginlorin biitiin sortlar1 3 qrupa boliiniir:
1) agacsokilii; 2) alcagboy; 3) loalokvari vo ¢oh-
rayl. Birinci qrupa agacsokilli georgin, imperiya
georgini  vo digorlori aiddir. Saplaqlarin
hiindiirliiyi 1,5-don 6m-dok, yarimoduncaga-
bonzor, qislayandr. Vegetasiya dovrii
uzunmiiddatlidir. Cigok qruplar1 sads vo goxlo-
¢okli, diametri 8-don 14 sm-dok, bir calarli vo ya
alabazok ronglidir. Georginlarin ikinci qrupuna
alcagboy sortlar aiddir, masalon Merka georgini.
Merka georgini — uzunlugu 60 sm-a ¢atan, moéh-
kom c¢igok saplaqlarinda xirda, sads ¢igok qrup-
lar1 yerlogsan alcagboy bitkidir. Cigok qruplari
kolun iizorindo yuxarida yerlosir. Bu sort tez ¢i-
¢oklomosi ilo forqlenir vo cirtdan georginlorin oc-
dad1 hesab edilir. Ugiincii qrupa aid olan lolok-
vari va ¢ohray1r georginlor ¢ox miqdarda g¢oxlo-
¢okli, sarsokilli, bir ¢alarl, alabozok rongli georg-
in sortlar1 vermiglor. XIX osrin ortalarinda bu
sortlarin miqdari 3000 godor ¢atmisdir. Lolokvari
vo ¢ohrayr georginlorin ¢igok qruplar gigoklori-
nin rongine goéro ¢ox mixtolifdir (3amuBckuii,
1956).

Georginin yeralti orqani kék yumruludur.
Govdasi ¢ox kovrakdir va tez smir. Goévdasinin
hiindirlityii 30 sm-den 2 m-a godar olur. Yar-
paqglart iri olub, uzunlugu 7-30 sm, eni 5-25 sm-
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dir. Cigoklori asas vo yan budaqlarin ucunda
yerlogsmigdir. Georgini kék yumrularini bdlmok-
la, golomla vo toxumla ¢oxaltmagq olur (Ibadli vo
b., 2003).

AMEA Mordokan Dendrarisindo  georgin
(Dahlia Cav.) cinsinin madani georgin (Dahlia cul-
torum Thorsr. et Reis.) ndviinin 2 sortu
(D.«Tilly», D.«Sedovzy») ilk dofs olaraq becaril-
mis, bioloji xiisusiyyatlori dyronilmis vo kompozi-
siyalarin tortibatinda istifado edilmisdir (Sokil 1, 2).

i Ay ‘#w
e

Sakll 2.D. «Sedovzy» sortu

Mordokan Dendrarisinds aparilmis todqgigat
isinds ciicartilorin, ilk yarpaqlarin vo vegetativ or-
ganlarin morfoloji xiisusiyyatlori  I.T.Vasilgen-
konun (1979) vo 1.Q.Serebryakovun (1952) me-
todikalar1 ilo 6yronilmisdir. Bitkilorin boyiima di-
namikasini toyin etmok ii¢iin vegetasiya baslanan-
dan qurtarana kimi hor 10 giindon bir miisahido
aparilmisdir. Bitkilor {izorinds fenoloji miisahidalor
aparmaq mogsadils  N.A.Avrorinin  (1953),
A.Q.Qolovagin (1962), F.N.Rusanovun (1970) va
Rusiya Bas Botanika Bagmin isloyib hazirladiglar
metodikalardan istifado olunmusdur. Fenospektr-
lorin qurulmasinda I.N.Beydemanmn (1979) meto-
dikasidan istifads edilmisdir. Kok sisteminin mor-
fologiyasi Oyranilorkon V.A Kolesnikovun
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(1971) «koklorin tam ¢ixarillaraq yuyulmasi» me-
todikasindan istifado edilmis, vegetasiyanin so-
nunda kok yumrulart qazilmis, torpaqdan ¢ixa-
rilmis, onlarin say1, uzunlugu, eni, kék bogazinin
diametri vo qurulusu miloyyonlosdirilmisdir. Bitki-
lorin istiliys davamliigt K.A.Axmatov (1972),
R.Moles (1992), L.Mucina (1993), quraqliga da-
vamlilig iso P.A.Qenkelin (1956) metodikalar
ilo Oyronilmisdir.

Mordskan Dendrarisinds aparilmis tadqiqat
isindo georgin (Dahlia Cav.) cinsinin madoni ge-
orgin (Dahlia cultorum Thorsr. et Reis.) néviiniin
2 sortundan (D.«Tilly», D.«Sedovzy») 20 kok
yumrusu mart ayimnin III onginliiylinds agiq sa-
hados torpaq hazirlanaraq loklors okilmisdir. Kok
yumrularinin arasindaki mesafo 18 sm qoyul-
mus, okilmo dorinliyi 10-14 sm olmusdur. Kok
yumrularinin uzunlugu 6-15 sm, eni — orta his-
sasi 3,5-4,5 sm, uc hissasi 1-1,5 sm, osas kokiin
uzunlugu 9 - 11 sm, qalinhig 0,2 - 0,5 sm, yan
koklorin say1r 4 - 9 odad, yan koklorin uzunlugu
10 -12,5 sm, qalinlig1 0,1 - 0,2 sm olmusdur. Ap-
rel aymmn II ongiinliyindo D.«Tilly» vo
D.«Sedovzy» sortlarinin 19 kd&k yumrusunun
clicortisi goriinmoya baglamis vo 95% toskil et-
misdir. D.«Tilly» vo D.«Sedovzy» sortlarmi Oy-
ronarkon molum olmusdur ki, bitkilorin yeriistii
hissesinda asas inkisaf dovrii aprel aymin II
ongiinlitylinden baslayir vo dekabr aymin I
ongiinlitylinadok davam etmisdir. Tadgiqatlar
noaticasinde malum olmusdur ki, D.«Tilly» sortu-
nun hiindirlilyl votonindo oldugu kimi 100 sm,
D.«Sedovzy» sortunun hiindiirlityli iso veatonin-
don forqli olaraq Abseron soraitindo 10 sm algaq
olmusdur. Vegetasiya miiddati 238-241 giin da-
vam etmisdir. Georgin sortlarindan okilmis 20
odod kok yumrusundan bala kék yumrular ilo
birlikds torpaqdan 37 aded kék yumrusu ¢ixa-
rilmigdir.

Georginlor agiq, giinssli, kiilokden gorunan
saholordo yaxst bitir. On yaxsi torpaqg-giiriintiilorlo
zongin gillico vo ya yaxst gilibrolonmis qumluca
torpaqdir. Payiz bellonmosindon ovval 1 kv. m.
sahoyo 8-10 kq peyin vo ya kompost verilir. Ogor
torpaq tursdursa 1 kv. m sahoayoa 300-500 q shong
vermok lazimdir. Gillice torpaglara qum va torf,
qumluca torpaglara isa torf vo gil slavs edilir. So-
nra torpaq 30-40 sm dorinlikds bellanir vo bu hal-
da qisa godor saxlanilir. Yazda okina bir-iki hafto
galmis torpaq yenidon bellonir vo georginlorin
okin yerlari qeyds alinir.

Georgin sortlarmin yarpaglarinin morfoloji
gostaricilori, hiindiirlityli vo bdylims miiddati go-
storilmisdir (Cadval 1,2,3).

Georgin (Dahlia Cav.) cinsinin madoni geo-
rgin (Dahlia cultorum Thorsr. et Reis.) noviiniin
2 sortu (D.«Tilly», D.«Sedovzy») tizarinds apa-
rilmis fenoloji miisahidslor naticasinde malum



Mommadov va Giilmammadova

Cadval 1. Georgin sortlarinin tam formalasmis yarpaqglarinin morfoloji gostoricilari (sm)

Ne  Sortlarin adlann  Yarpaglarin say1 (3d.) Uzun. Eni Formasi Rongi
1 D.«Tilly» 44-46 5-8 3-7 Yumru  Tiind yasil
2 D.«Sedovzy» 30-35 6-9 4-7 - -

Cadval 2. Abseron soraitinda 3 il arzinds tadqiq olunan georgin sortlarinin hiindiirlityli (sm)

No Sortlarm adlan 2004 2005 2006
1 D. «Tilly» 84-88 81-85 83-87
2 D. «Sedovzy» 88-90 94-100 91-95

Cadval 3. Moardokan dendrarisinds dyranilon sortlarin bdyiimo miiddati (sm)

Ne  Sortlarin adlar Boyiimonin tarixi Bdoyiimonin davam etdiyi)

Bas. Qurt. miiddat (giin
1 D.«Tilly» 11.IVE3 15 VII+2 94+ 2
2 D.«Sedovzy» 13.1V+2  12.VII£ 2 89+ 2

olmusdur ki, Abseron soraitinds ciicartilorin alin-
masi aprel aymnmn II onglnlilylinds, yarpaqglarin
agilmasi aprel ayinimn III ongiinlityiinds, qdngolomo
iyul aymnin II ongiinliiyiindo, ¢i¢oyin acilmaga bas-
lamast iyul aymin III onglinlityiindos, ¢igoklomonin
qurtarmasi noyabr aymin I ongilinlityiindo miisa-
hids olunmusdur. Bir bitkinin ¢icokloma miiddsti
8-9 giin davam etmisdir. Dekabr ayinin I ongiin-
liylindo yarpaglar saralmaga baslamis vo de-
kabr aymin II ongiinlityiinds bitkinin yeriistii his-
sosi tamamilo qurumusdur. Moardokan Dendrari-
sindo georginin 2 sortunun ¢igcokloma biologiyasi
Oyronilmisdir. Sortlarin fenoloji inkisaf fazalari
izorindo aparilan miisahidalor géstormisdir ki, ¢i-
¢oklomonin davam etmo miiddati on ¢ox D.«Tilly»
(9 giin), sonra isa D.«Sedovzy» (8 giin) sortunda
miisahido edilmisdir.

Georginlorin cirtdan vo tiind yarpaql sortla-
r1 osason kitlovi, iri ¢i¢okli sortlarr iso tok vo
qrup okinlorindo istifade edilir. Eyvanlarda tez
va bol ¢i¢aklayan algagboy sortlari akilir. Dasta

baglamagq ti¢iin ¢ox istifads edilir. Kosilmis halda
sarsokilli sortlart vo M.F.Saronovanin yeni payi-
zgiliisakilli sortlar1 digar sortlara nisbaton 6z
dekorativliyini saxlayir (MBanoB va b.,1969).

Sakil 3. Georginin kok sistemi
Dahlia Cav. — georginin miixtalif sortlarinin

kok sistemi ¢ox migdarda ehtiyat qida maddalori
toplayan koklorden (kék yumrularindan) ibarat-

baglamaq ii¢clin uzun vo moéhkom saplaqlari dir (Sekil 3).
olan, tez va bol GIGQkI?}@n 'sortlarl bpcsghr. Hal- Georgin sortlarinin  koklorinin - morfoloji
hazirda cirtdan georginlorin kiitlovi okinleri ya- gostaricilori cadval 4-da verilmisdir.
sillasdirmada genis yayilmisdir. Georginlor dosto
Cadval 4. Oyronilon georgin sortlarmin kok sistemi (sm)
Ne  Sortlarin adlar1 ~ Koklorin say1 ~ Kokiin formasi Uzunlugu Qalinh@
1 D.«Tilly» osas-1 mil kok osas-14 osas 0,8
yan 7-12 yan-9 yan 0,1-0,2
2 D.«Sedovzy» osas-1 mil kok osas-12 osas-0,7
yan-8 yan 6-9 yan 0,1-0,3
Cadval 5. Tadqiq olunan georgin sortlarinin fenoloji inkisaf fazalar
Ne Sortlarin adlar1 Ciicartilorin  Yarpaglama Qongolomo  Cicoklomo Yarpaglarin  Yeriistii hissonin
alinmasi Bas. Qur. saralmasi qurumasi
1 D. «Tilly» 11.IV£ 3 22IV+2 15 VII£2 23.VII+2 4.XI+3 3.XII+3 12.X11+2
2 D.«Sedovzy»  13.1V%2 241V+3  12.VIIx 2 20.VIIX3 6.XI+2 6.XI1+2 11.XI1+ 3
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Todqgigat isindo dekabr aymin II ongiin-
liylindo georgin sortlariin yeriistii hissasi quru-
dugdan sonra kék bogazindan 10-15 sm yuxaridan
kasilmis, torpaqdan bala kék yumrular il birlikds
37 adad kok yumrulari ¢ixarilaraq tomizlonmis, qu-
rudulmus va iistiine qum tokiib 4-80C temperatur-
da, sorin zirzomido saxlanilmigdir.

Georgin sortlariin fenoloji inkisaf fazalari
cadval 5-do verilmisdir.

Parklarin, xiyabanlarin, baglarin tortibatinda
georginlordon genis istifads olunur. Formalari-
nin vo ¢icok qruplarmin miixtslifliyine goérs ge-
orginlor ¢ox orijinaldir. Onlar1 bdyiik massiv-
lorde, qrup veo tok okinlords, ¢icok Iloklarinda
okmoak olar. Onlardan dasts baglamaq ti¢iin da
istifads edilir (HeuaeBa, 1962).

NOTICO

Mordokan Dendrarisinin «Landsaft memar-
lig1» laboratoriyasinda georgin cinsinin (Dahlia
Cav.) madani georgin (Dahlia cultorum Thorsr.
et Reis.) noviinin 2 sortu (D.«Tilly»,
D.«Sedovzy»)  lizorindo aparilmig todqiqatlar
naticasinds malum olmusdur ki, bu sortlar Abse-
ron soraitindo yaxsi inkisaf edir, yerli mihito,
torpag-iqlim soraitine uygunlasir vo regionun ya-
sillagdirilmasi, miixtolif formali kompozisiyalar
dizoltmok ii¢lin doyorli bitkisidir.
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Mommadov va Giilmammadova

T.C. Mawmenos, III.A. I'oabMamenoBa

HN3yuyenue buonoruuecknx Ocodennocreil Hexkoroprix CopTos
I'eopruna u Ux Ucnons3oBanue npu Coznanun Komnozummii

B cratpe marorcst cBeneHUs 0 OHONOTHYECKNX 0COOCHHOCTSX, (PEHOIOrNH, HCTOPUH H3YUCHHS U arpOTeXHH-

K€ HEKOTOPBIX COPTOB T'€OpTMHA M PEKOMEHJIOBAHO WX HWCIOJB30BAaHHE MPHU CO3JIaHUHM Pa3IUYHBIX (HopM
KOMITO3UIINH.

T.S. Mammadov, Sh.A. Gulmammadova

Study of Biological Features of Some of the Dahlia Cav. Varieties
and Their Use in Creating Compositions

The data on biological features, phenology, studying history, agrotechnology of some Dahlia Cav. varieties
are given in the paper and the use is recommended in different forms of compositions.
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Enterovirus infeksiyasi Olan Hamilo Qadinlarda Hematoloji vo Biokimyavi Gostaricilor

N.F. Heydarova
Baki sohori, 1 sayli qadin maslohatxanast

GIRIS

Hamiloliyin adati pozulmasi miiasir gineko-
logiyada an miirokkab problemlardan biri sayilir.
Bu xastoliyin miialicasi olduqgca ¢atindir, ¢iinki
hamiloliyin normal gedisino mane olan sobobi
oksor hallarda doqiq miloyyon etmok miimkiin
deyildir. Biitiin qadinlarim 1%-1 bu problemla
garsilasir. Bu rogam tesadiifi paylanma zamani
gozlonilondon yiiksokdir, ¢linki klinik tosdiglon-
mis hamilolik hallarinin toqribon hamisinin 10-
15-%-1 hamiloliyin pozulmasi ilo baga catir vo to-
sadiifi paylanma zamam 3 ardicil diisiiklarin no-
zari riski 0,34% taskil edir (Cowan, 2001).

Hamiloliyin vaxtindanovval pozulmasinin
sobablorinin strukturunda infeksion amilin rolu
tam aydin deyildir. Infeksion agentin mohz adoti
pozulmalarin «sobabi kimi» gobul edilmasi {i¢iin
0, qadmin cinsiyyat yolunda heg¢ bir slamot ver-
modon vo ya minimal simptomlarla tozahiir edo-
rok persistensiya qabiliyystine malik olmalidir
(Kitiak, 2004; Basmakova i Popova, 2007). Ta-
mamilo aydindir ki, hamilolik zaman1 enterovi-
rus infeksiyalar ilo (EVI) xostolonmo (iimumilik-
ds populyasiyada oldugu kimi), xiisusilo do xas-
tolonmonin epidemik alovlanmalar1 dévriinds ki-
fayot qodor yiiksokdir. Bundan basqa, persisten-
siya edon EVI hamilaliyin adoti pozulmalarina,
fetoplasentar ¢atmamazlhigin inkisafina vo déliin
botndaxili yoluxmasina tokan verir (Huang et al.,
1999; Amvrosgeva, 2001).

Todgigatin - moaqsadi  plasentar ¢atma-
mazlhigin erkon diaqnostikasinin klinik-laborator
meyarlarinin askar edilmosi moqsadilo entero-
virus infeksiyalari olan qadinlar qrupunda hami-
laliyin dinamikasinda hematoloji va biokimyavi
gostaricilorin dyranilmasi olmusdur.

MATERIAL VO METODLAR

Biitiin laborator miiayinalor adsti hamilalik
pozulmalar1 (AHP) va enterovirus infeksiyalari
(EVI) olan 108 hamilo gadinda dinamikada
milalicodon ovval vo milalico miiddotindo aparil-
misdir. Kontrol qrupu AHP ilo, lakin EVI ol-
mayan 50 pasiyent toskil etmisdir. Hamils gadin-
larda laborator gostoricilordon asagi-dakilar toy-
in olunmusdur: hemogqlobinin miqdari, eritrosit-
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lorin sayi, eritrositlorin imumi hocmi (hematok-
rit gostaricisi); trombositlorin sayi, protrombin
omsali, fibrinogen, trombosit-larin kollagenls bi-
rgo aqreqasiyasi, antitrombombin III, plazmanin
rekalsifikasiyasinin aktivlosmoa miiddati (RAM).

Lipidlorin peroksidlosmoesi mohsullarinin
miiloyyan edilmasi: malon dialdehidi V.B. Qavri-
lov vo M.1. Miskorudine gora (Qavrilov, 1983);
dien konyugqatlar1 (modifikasiya ilo) (Yagi et al.,
1968; Yagi et al., 1976); a-tokoferol - fluorimet-
riya metodu ilo (Taylor et al., 1976); qan zorda-
bimin antioksidlosdirma aktivliyinin - yumurta
saris1 lipoproteidlori totbiq etmoklo (Klebanov i
dr., 1988). Materialin statistik islonmosi fordi
kompiiterdo Microsoft office Excel 2007 pro-
graminda yerina yetirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Plasentar c¢atmamazhigin erkon diagnos-
tikasinin  klinik-laborator meyarlarimin askar
edilmosi mogsadilo biz enterovirus infeksiyalari
olan gadinlar qrupunda hamilsliyin dinamika-
sinda hematoloji vo biokimyovi gdstoricilori
Oyranilmisdir. Miloyyan edilmisdir ki, agirlagmis
hamilolik zamani 8-12-ci hoftosindon hemog-
lobinin soviyyesi artmaqla hemokonsentrasiya
nozors ¢arpmigdir. Bu vahid qan hocminds erit-
rositlorin (oksigen dastyicilarinin) saymin artma-
st ig¢lin kompensator reaksiya kimi gobul
edilmigdir (Cadval 1).

Fosadlagsmis hamiloalik zamani hemostaz sis-
teminin ¢yronilmosi trombositlorin saymin §-12
hoftodo  283,7x10%1-don  35-39  hoftosinda
239,9x10%/1-dok azalmasini (p<0,001); fibrinoge-
nin konsentrasiyasinin hamilaliyin sonuna dogru
I trimestrlo miiqayisads 36,1%-5 qodor artmasini
(p<0,001); plazmanin rekalsifikasiyasinin aktiv-
losmo miiddstinin (RAM) dogusa qodar 26%-
gadar qisalmasini (p<0,001); hamilaliyin sonuna
dogru trombositlorin aqreqasiyasimnin 19%-s qo-
dor artmasini (p<0,05) askar etdi. Hemostaz sis-
teminin gostaricilorinin dayisiklori fetoplasentar
kompleksin normal formalasmasi vo dogus za-
mant ganaxmalarin azalmasi {igiin onun oho-
miyyot dasidigint bir daha gostorir. Yiksok risk
grupunda hemostaz sistemins dair molumatlar
Cadval 2-do verilmisdir.



Biz fosadlasmis hamilaliyin dinamikasinda
III antitrombinin proqressiv sokildo azalmasini
askar etmisik. RAM iso gqanin laxtalanma siste-
minin biitiin amillorinin vo trombositlorin 3-cii
amilinin aktivliyini miloyyon edon gostorici ola-
raq fosadlagmis hamiloliyin sonuna dogru xeyli
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azalmis, hestasiyanin 28-ci haftesindo iss bu, da-
ha intensiv bas vermisdir. Belaliklo, EVI olan qa-
dinlar qrupunda hemostazda antikoaqulyasiya
amillorinin ¢atismazhgmin dorinlogsmasi vo trom-
bamologolmo riskinin artmasi istiqgamotindo doyi-
sikliklor meydana ¢ixmugdir.

Cadval 1. Milayins olunan qadinlar qrupunda periferik qanin bazi gdstariciloari

Hamilsliyin miiddoti

Géstaricilor 8 -12 hofto 13-20 hofto 28-33 hofto 35-39 hafto
EVI olan hamils gadinlar (n=108)
1 mkl gqanda eritrositlo-  3,98+0,14 3,7440,09 3,71+0,06 3,74+0,06
rin say1 p<0,01 p1<0,05 p1<0,001 p1<0,001
Hemogqlobinin miqdari, 125,73+1,47 118,02+1,25 119,91+1,34 121,84+1,46
q/l p1<0,001 p<0,001; p1<0,001  p1<0,05
Hematokrit gostoricisi, 0,390+0,056 0,370+0,005 0,370+0,007 0,370+0,004
11 p1<0,05 p1<0,001 p<0,001; p1<0,01
Kontrol grupu ( n=50)
1 mkl qanda eritrositlo-  3,98+0,14 3,74+0,09 3,71+0,06 3,74+0,06
rin say1 p<0,01 p1<0,05 p1<0,001 p1<0,001
Hemoglobinin miqdar, 125,73+1,47 118,02+1,25 119,91+1,34 121,84+1,46
q/l p1<0,001 p<0,001; p1<0,001  p1<0,05
Hematokrit gostoricisi, 0,390+0,056 0,370+0,005 0,370+0,007 0,370+0,004
1/1 p1<0,05 p1<0,001 p<0,001; p1<0,01

Cadval 2. Milayins olunan qadinlar qrupunda hamilolik zamani hemostaz sisteminin gostaricilori

Hamilsliyin miiddoti

Géstaricilor 8 -12 hofto 13-20 hofto 28-33 hofto 35-39 hofto
EVI olan hamile qadinlar (n=108)
Trombositlor, 283,7+7,41 255,247,22 236,146,87 239,9+6,09
10971 p< 0,05 p< 0,01 p< 0,001 p< 0,001
Protrombin amsali, % 90,2+2,55 91,241,61 96,6+1,32 95,610,98
p< 0,001 p< 0,05 p< 0,001
Fibrinogen, 3,620,34 3,540,14 4,11£0,13 3,940,15
q/l p< 0,01 p<0,1 p< 0,001 p< 0,001
RAM, s 63,940,91 56,5+1.,9 49,9£1,72 46,9+0,91
p< 0,001 p< 0,001 p< 0,001
Trombositlorin 37,5£0,40 42,5+0,67 47,5+1,59 48,9+1,19
kollagens aqreqasiyast, % p<0,05 p< 0,001 p< 0,001 p< 0,05
Antitrombin III, 0,21£0,005 0,1840,02 0,1240,03 0,124+0,04
q/l p< 0,05 p< 0,05 p< 0,001
Kontrol grupu (n=50)
Trombositlor, 283,7+7,41 255,247,22 236,146,87 239,9+6,09
1091 p<0,05 p<0,01 p< 0,001 p< 0,001
Protrombin amsali, % 90,2+2,55 91,2+1,61 96,6+1,32 95,6%0,98
p< 0,001 p<0,05 p< 0,001
Fibrinogen, 3,620,34 3,540,14 4,11£0,13 3,940,15
q/l p<0,01 p<0,1 p< 0,001 p< 0,001
RAM, s 63,940,91 56,5£1,9 49,9+1,72 46,9+0,91
p< 0,001 p< 0,001 p< 0,001
Trombositlorin 37,5£0,40 42,5+0,67 47,5+1,59 48,9+1,19
kollagens aqreqasiyast, % p<0,05 p< 0,001 p< 0,001 p<0,05
Antitrombin III, 0,210,005 0,1840,02 0,1240,03 0,124+0,04
q/l p< 0,05 p<0,05 p< 0,001
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Cadval 3. EVI olan qadinlarin gqan zerdabinda dien konyugatlarinin, malon dialdehidinin vo a-tokoferolun an-

tioksidant aktivliyinin (AOA) migdarinin doyismosi

Hamilolik  miuddoati, AOA DK MDA a-tokoferol
hofto sorti vahid. mkmol/l mkmol/l mmol/l
Kontrol grupu (n=50)
8-15 10,940,46 2,1+0,11 0,9140,01 9,1+0,42
16 - 24 8,9+0,36 2,040,16 0,89+0,02 7,8+0,98
p <0,01 <0,01
28 -34 7,7+0,72 2,440,12 1,1+0,02 6,6+0,47
p <0,001 <0,001 <0,01 <0,001
35-40 9,4+0,56 3,9+0,24 1,1+0,03 7,6+0,78
p <0,001 <0,001 <0,001 <0,01
dogusdan sonra 8,0+0,38 2,0+0,18 1,0+0,02 6,2+0,98
p <0,001 <0,001
EVI olan pasiyentlor (n=108)
8-15 12,0+0,98 1,240,14 0,90+0,01 10,2+1,12
16 - 24 6,1+0,36 2,040,22 1,20+0,01 6,8+0,96
p <0,001 <0,001 <0,001 <0,001
28 - 34 6,440,48 3,440,26 1,22+40,02 6,2+0,78
p <0,001 <0,001 <0,001
35-40 6,9+0,26 3,940,12 1,2340,04 5,840,96
p <0,001 <0,001 <0,001
dogusdan sonra 6,6+0,90 3,610,24 0,89+0,01 4,4+0,78
p <0,001 <0,001 <0,001

Qeyd: p — 8-15 hafts ilo miiqayisada gostaricilorin farglarinin diristliyi

Mikrodamarlarin endotelisinin yayilmis zo-
dolonmasi vo trombositlorin kontakt aktivlogsmosi
gadinin orqanizminds lipidlorin peroksidlogmosi
(LPO) prosesinin intensivliyinin giiclonmasi, gan-
da bazi diger agentlorin artmasi ilo baghdir. LPO
proseslori universal xarakter dasiyaraq orqaniz-
mdo biokimyavi doyisikliklorin davamliliq gosto-
ricisi sayilir vo orqanizmin adaptasiya imkanlari-
na tasir edir vo patoloji proseslorin inkisaf ehtima-
lin1 mitoyyon edir (Qaylonskas, 2006). Biz kontrol
qrupdaki soxslordo fosadlasmamis hamilslik za-
mani dien konyuqatlarinin (DK) dogusdan avval
birinci trimestrlo miigayisado artdigini askar etmi-
sik (2,1+0,11-dan 3,9+0,24 mkmol/l-s qador). Ma-
lon dialdehidi (MDA) iso biitiin hamilalik arzinds
praktik olaraq doyismamisdir (Coadval 3).

Hamilsliyin sonuna dogru antioksidant ak-
tivlik (AOA) 10,9+0,46-don 9,4+0,56 §.v.-o qader
va a-tokoferol 9,1+0,42-don 7,6+0,18 mmol/l-a
godor azalmisdir. Bu, ona gotirib ¢ixarmusdir ki,
LPO proseslori normal maddslor miibadilasini
tomin edon saviyyado bas vermisdir. Cadval 3-do
EVI olan gadinlar qrupunda hamilolik zamani
LPO sistemindo doyisikliklorin xarakteri haqqin-
da molumatlar toqgdim olunmusdur. Bu molumat-
lar tosdiq edir ki, plasentar ¢atmamazliq zamani
LPO proseslorinin aktivliyi fazali xarakter dasiyir
va hipotrofiyanin agirliq doracasindan asili olaraq
intensivliyino goro forqlonir. Normadan daha
boyiik forqlor EVI zamani toyin edilmisdir. LPO-
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nun aktivlosmasi a-tokoferolun vo qanin imumi
AOA-nin asag soviyyasi ilo miisayiot olunmusdur
ki, bu da antioksidant miidafis (AOM) bufer
hacminin azaldigindan xobar verir. AOM siste-
minda on bdyiik gorginlik hamilolik zamam EVI
olan pasiyentlords miisahide olunmusdur. EVI
zamanit AOA ovvoldo yliksok olmus (12,0+0,98
s.v.) vo hamiloliyin 8-15-ci hoftesindo  a-
tokoferolun  (10,2+1,12 mmol/l) bir godor
yiiksolmasi ilo kompensasiya olunmamigdir. Bu,
hamiloliyin AOM sisteminin zoiflomosi fonunda
siirdityiinii gostorir. Hamiloliyin 34-35-ci hoftosi-
nodok pro- vo antioksidantlar sisteminds praktik
olaraq ovvallor mévcud olan biitiin korrelyasiya
alagalorinin yenidenqurulmasi bas vermisdir. EVI
zamani AOA oslaqgolori zaif tozahiir etmisdir, ha-
miloliyin  8-15-ci  hoftosinde  bu  gdstaricinin
12,0+0,98 s.v.-don hamilaliyin 35-40-c1 hoaftasindo
6,9+0,26 s.v.-o qodor kaskin azalmasi bas vermis-
dir ki, bu da AOM sisteminin giiciiniin zsifladiyi-
ni vo LPO-AOA proseslarinds lipidlarin peroksid-
losmasi istigamotinds tarazligin dayisildiyini tos-
diq edir.
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H.®. TI'eiinaposa

I'emaTtosornueckne u buoxumuyeckne Ilokazarenu y bepemennsix ¢ JuTepopupycHbiMu MH-
dexuusamu

C wenbio BBISIBICHUS KIMHUKO-Ta00paTOPHBIX KPUTEPHEB paHHEH AMAarHOCTHKH IJIalleHTapHON HeJ0CTaTou-
HOCTH HAMH IPOBENICHO M3YYCHHE IeMaTOJIOTHUECKHUX W OMOXMMHUYECKUX TOKa3aresiell B JuHaMuKe Oepe-
MEHHOCTH B IPYIIE EHIIUH C SHTEPOBUPYCHBIMU MH(PEKIUSIMHU. Y CTAHOBJIEHO, YTO MPH OCJIOKHEHHOH Oe-
peMeHHOCTH ¢ 8-12 Hezmenp WMeNach FTeMOKOHIICHTPALIUS C YBEIMUSHHEM YPOBHS reMorioOunHa. M3ydenue
CHCTEMBI TE€MOCTa3a MpPH OCIOKHEHHOW OEpeMEHHOCTH BBISBHJIO CHIDKCHHE 4YHCIIAa TPOMOOIMTOB C
283,7x10°/1 B cpox 8-12 mexens 10 239,9x10°/1 B cpok 35-39 Hezenb; yBeNIMUEHHE KOHIIEHTPAUH GUOpPH-
HoreHa Ha 36,1% Kk KoHIly O€peMEHHOCTH IO CpaBHEHHUIO C | TpuMmecTpoM; yKOpoYeHHEe aKTHMBHPOBAaHHOTO
BpPEMEHH pEKAIbIU(PHUKALNY TIIa3Mbl K CPOKY pOJIOB Ha 26%; yBeIHUSHHE arperanuu TpoMOouuToB Ha 19%
K KOHIly OepeMeHHOCTH. M3MeHeHMs Moka3aTeled CHUCTeMbl IeMocTa3za MOAYEPKUBAIOT €€ 3HAaYeHUe I
HOpPMAaJIBHOTO (hopMUpPOBaHUS (PETOMIAIICHTAPHOTO KOMIUIEKCA M OTPaHUYEHHs KPOBOIOTEPH B poaax. B
IpyIIe KEHIIUH ¢ YHTEPOBUPYCHBIMU MH(PEKIMSIMUA BOSHUKIN M3MEHEHUs TeMOCTa3a B HalpaBICHUH yCY-
ryonenus neduuuta $akTOpoB aHTUKOATYJSIIHMU M yBEIMUYEHUs pHcKa TpoMOooOpazoBaHus. IlomyueHHble
JlaHHbBIE 0 Xapakrepe n3meHnenuit B cucreme 110JI mpu 6GepemeHHOCTH B rpyIne keHmH ¢ DB, cBuaerens-
CTBYIOT O TOM, YTO IIpU IJIALIEHTAPHOM HEAOCTATOYHOCTH aKTUBHOCTH nporeccos [1OJI umeer dazublii xa-
paKkTep W OTIUYAETCS 10 MHTEHCUBHOCTH B 3aBHCUMOCTH OT CTENEHHU TshkecTH runorpoduu. Haubonee cy-
IIECTBEHHBIE OTKJIOHEHHUS OT HOpMBI ycraHoBieHsl pu DBU. Axtuanus I1OJI conmpoBokanack HU3KUM
ypoBHeM o.-Tokodepona u o0meit AOA KpoBH, YTO YKa3bIBaJIO HA CHKEHUE Oy(epHOil eMKOCTH aHTHOKCH-
nantHoU 3ammTel (AO3). Haunbonpinee HanpsikeHue B cucteme AO3 Habnromanoch npu OEpeMEHHOCTH y
naentok ¢ DBU. IIpu O9BU yposens AOA 06bu1 n3HavansHO BbicokuM (12,0+0,98 ycn.en) u He KOMIIEH-
CHUPOBAJICS HEKOTOPHIM MOBBIIEHHEM o.-ToKodepona (10,2+1,12 mmons/n) B 8-15 Hen. 6epemeHHOCTH. ITO
yKa3bIBaeT Ha HACTyIUIeHHE OepeMeHHOCTH Ha (hoHe ucTouieHus cucteMbl AO3.
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N.F. Gejdarova
Hematology and Biochemical Indicators at Pregnant Women with Enterovirus Infections

For the purpose of revealing of clinic-laboratory criteria of early diagnostics of placentary insufficiency the
hematology and biochemical indicators in dynamics of pregnancy in group of women with enterovirus
infections were studied. It was established, that at the complicated pregnancy from 8-12 weeks there was a
hemoconcentration with increase in level of hemoglobin. Studying of system of a hemeostasis at the
complicated pregnancy has revealed number of the decrease in trombosytes from 283,7x10%1 during 8-12
weeks to 239,9x10%/1 during 35-39 weeks; the concentration increase in fibrinogen by 36,1% at the end of
pregnancy in comparison with I trimester; shortening of activated plasma recalcification time during
childbirth by 26%; the increase in trombosytes aggregation by 19% at the end of pregnancy. Changes of
indicators of homeostasis system underline its value for normal fetoplasentar formation depending on a
complex and restriction of blood loss during childbirth. In group of women with enterovirus infections, there
were changes of a hemostasis in a direction of aggravation of anticoagulation factors deficiency and the risk
of a blood clot formation increase. The obtained data about character of changes in system the lipid peroxide
oxidation at pregnancy in group of women with enterovirus infection, testify that at placentary insufficiency
activity of processes of the lipid peroxide oxidation posses phase character and differs on intensity depending
on severity level of hypotrophy. The most essential deviations from normal state were established during
enterovirus infection. Activation of the lipid peroxide oxidation was accompanied by low level of a-
tocopherol and general blood antioxidant activity that specified in decrease in buffer capacity of antioxidant
protection. The greatest pressure in the antioxidant protection system was observed during pregnancy at
patients with enterovirus infection. During infection level of antioxidant activity was initially high
(12,0+0,98 st.units) and was not compensated by some increase in a-tocopherol (10,2+1,12 mmol/l) during
8-15 week of pregnancy. It specifies in approach of pregnancy during exhaustion of antioxidant protection
system.
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“FAYDALI BITKIiLORDON iSTiFADONIN AKTUAL PROBLEMLORI”
movzusunda
BEYNOLXALQ KONFRANS

Baki, Azarbaycan
26-28 oktyabr 2011-ci il

Molum oldugu kimi, Azerbaycanin bitki alomi
¢ox zongindir. Bu qadim diyarda 4700-don ¢ox ali
sporlu va ¢igakli bitki ndvii malumdur ki, onun 240
novii endemiklordir. Bundan bagqa Respublika
orazisindo 865-don artiq sibys névii vardir.
Azorbaycanin yabani florasinda 460-a yaxin agac
vo kol bitkilorina tesadiif olunur vo onlarm 70-i
endemik nov olub, respublikamizdan konarda
bitmir. Azorbaycan torpaginda tgilincii dovro aid
olan (gadim) relikt agac va kollara da rast golinir.
Onlardan eldar sami, domiragac, ipak akasiyasi,
xozor loaloyi ve basqalarii  gostormek olar.
Azorbaycan florasina dorman, efir-yagli, dekorativ,
qida, texniki vo digor faydali bitkilor xammal
monbayi kimi baxmagq olar. Insanlar 6z faaliyyatlori
ilo birbagsa vo ya dolay1 yolla tobii bitki ortiiyiine
tosir edir vo naticads asirlor boyu yaranmig tabii
ekosistemlori doyisdirir. Hal-hazirda insan 06z
iqtisadi vo tosorriifat foaliyyotini giliclondirmak

liclin otraf miihito siirotlo miidaxilo edir. Miasir
dovrds biomiixtalifliyin genetik fondunu qoruyub
saxlamaq vacib mosolalorden biri hesab olunur.
Ona goéro do tobiotin boxs etdiyi bu zonginliyi
gorumaq, ondan somorali istifado  etmok
dovlatimizin va onun har bir vatondasinin borcudur.

Bu gilin diinyada bas veron bohran hor 6
naforden birinin giin arzinds bir dofs gidalanmasina
vo ya ac yatmasma gotirib ¢ixarmisdir. Bu
problemin aradan qaldirilmasi {igiin diinya alimlori
florada yayilan derman, terovez, stirli-odviyyali
bitkilorin  miiasir  soviyyado  Oyronilmasinag
baslamisdirlar, onlarin istifadesine dair yeni
tokliflor hazirlanir vo 6lkelorde bu problemin
holline miioyyan qodor komok edo bilocok elmi
seminarlar, treyninqlor vo konfranslar
kegirilmakdadir. Bu istigamatde goriilocak kiitlavi
islor 6z aktuallif1 ilo alimlorin maraq dairesindadir.
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“Faydali bitkilordan istifadonin aktual problemlori” movzusunda beynalxalg konfrans

Azorbaycan Respublikasinin  elminin  va
iqtisadiyyatinin inkisaf etdirilmasi {i¢iin onun tobii
sarvatlorindon olan faydali bitkilorin elmi asaslarla
aragdirilmasi, somarali va yeni istifads imkanlarinin
ortaya ¢ixarilmasi da bu problemin torkib hissosidir.
Otraf mithitden qida shomiyyati vo xalq tobabatindo
ononvi istifado olunan ndvlerin se¢ilmosinin yeni
istigamotlori, vacib olan resurslarin bioloji vo
exoloji xiisusiyatlorinin miioyyanlagdirilmasi, ayri-
ayri  fordlorin  ontogenezi, homginin  onlarin
populyasiya strukturunun vo hoyati formalarinin
dinamikasinin  todqiqi, faydali resurslarin tobii
ehtiyatlari, onlarmn biokimyavi torkibi vo molekulyar
soviyyado Oyronilmasi sayasindo botanika elmini
milasir saviyyadas inkisaf etdirmak olar.

Bunun {i¢iin diinya tacriibasinden yararlanaragq,
gonc botanik, oczaci, fitoterapevt vo ekologlari
tokminlogdirmoak talob olunur. Eyni zamanda tobii
sarvatlorin qorunmasi va diizgiin istifadosi do
problemin magsadlorindon biridir. Tebii sarvetlor
icarisindo faydali bitkilorin resurslari xiisusi yer
tutur. Bioresurslarin torkib hissosi kimi bitkilor
alomi - insanlarin osas ehtiyaclarini tomin edon
imiimxalq sorvotidir. Insanlar bu sarvatlordon
bacariqla istifado etmoli, onlarin qorunmasi va
mohsuldarliginin daim artirilmasi iiglin nazori vo
omali tokliflar isloyib hazirlamalidir.

Bu monada akademik Colal Oliyevin
tovsiyyasi vo foxri sadrliyi ilo 26-28 oktyabr 2011-
ci il tarixindko AMEA Botanika Institutunda

kegirilon “Faydali bitkilorden istifadonin aktual
problemlari” m&vzusunda beynslxalq konfrans ¢ox
ohomiyyatli olmusdur. Beynslxalq konfransda
istirak etmok ticlin 35- don artiq 6lkadon alimlor
elmi iglori ilo miiraciot etmis, 25 Olkonin
niimayandasi bilavasito 6lkomiza tosrif gotirmigdir.
Konfransin isindo Rusiya, Norveg, Portuqaliya,
Ukrayna, Tirkiys, Giirciistan vo basqa Olkolorin
alimlori ilo yanasi, AMEA-nin mivafiq elmi-
todgiqat institutlarinin, dorman bitkilari ilo vo ya
birbasa bitki mongali preparatlarla miialico isi
aparan klinikalarin, o ciimlodon qida mohsullari
hazirlayan sirkotlorin niimayondslori do istirak
etmiglor. Konfransda asagidaki istiqgamotlordo
cixislar edilmis vo genis diskusiyalar aparilmigdir:

e Faydali bitkilorin &yronilmesi va somarali
istifadosi;

e Xalq tobabati va etnobotanika;

e Dorman, aromatik ve qida bitkilorinin
biokimyasi, biotexnologiyast vo bioloji foal
maddolorin alinmasi;

e Qeyri ononovi  miialico, aromaterapiya,

fitoterapiya vo fitopreparatlar;
e Qida  bitkilorinin  stres
davamliliginin mexanizmlori;
e Genetik  ehtiyatlarin  vo  otraf

amillors  qars1

miihitin

gorunmasinin texnoloji aspektlori;
e Introduksiya vo faydali bitkilorin becorilmosinin
sonaye shamiyyati.
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Beynolxalq konfranst giris sozii ilo agan
Azorbaycan Respublikas1 Dovlet Torpaq ve
Xoritogokmo Komitesinin sadri, akademik Qarib
Mommoadov  qonaqlart  salamladi, konfransin
kegirilmasinin 6nomliyini qeyd etdi. Son zamanlar
AMEA  Botanika  Institutunun  beynolxalq
olagalarini genislondirdiyini s6yloyon
Q.Mommodov bu miinasibotlorin daha da inkisaf

etdirilmasinin vacibliyi, elmi vo modoni slagalorin
inkisafinin zoruriliyindon s6z ag¢di, konfransin igino
ugurlar arzuladi.

Sonra  konfransin  homsadri, Botanika
Institutunun  direktoru biologiya elmlori doktoru
Valido ©Olizado "AMEA Botanika Institutunun
todqiqat foaliyyeti: istigamotlor, yanasmalar va
perspektivler" movzusunda moruzs ilo ¢ixis etdi. O,
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“Faydali bitkilordon istifadonin aktual problemlori” movzusunda beynalxalq konfrans

institutun  yaranma tarixi, institutun osas elmi
istigamatlori, elmi nailiyyat, yenilik va perspektivlari
haqqinda otrafli molumat verdi. institutda aparilan
elmi-tadqiqat islorinin miasir dovriin talablaring
uygunlagdirilaraq daha da inkisaf etdirildiyini
sOyloyon V.Olizado beynoslxalq elmi omokdasliq
miinasibotlori, 6lkolorimiz arasindaki elmi olagolor
va bu alagalarin golocak inkisafindan sz acdi.

Konfransin  digar  homsadri,  Botanika
Institutunun ~ “Etnobotanika”  laboratoriyasinin
midiri, biologiya elmlori doktoru Sayyars

Ibadullayeva “Azorbaycanin flora vo bitkiliyi:
faydali bitkilorin istifadssinin ekoprotektiv tosiri”
movzusunda genis maruzs ilo ¢ixis etdi.

Konfransin agilis giinii eyni zamanda Ali
Osman Sari (Tirkiys, Tarimsal Arasdirmalar va
Politikalar Institutu) “Tiirkiyods istifado olunan
dorman bitkilorinin etnobotaniki totbigi”, Ana
Maria Barata (Portuqaliya, Torovozgilik Institutu)
“Dorman vo aromatik bitkilor tizra ECPGR isci
grupu: koordinasiya vo amokdasliq” mdvzusunda
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moruzalarls ¢ixis ediblar.

Oktyabrin 27-da konfrans coxsayl
moruzagilorin igtiraki ilo 6z isini davam etdirmisdir.

Moruzalor  otrafinda  genis  miizakiralor
aparilmis, verilon suallar cavablandirilmisdir. Gals-
cokds do bels konfranslarin kegirilmasini vacibliyi
gostorilmisdir.

Oktyabrin  29-da  konfransin  baglanisi
olmusdur. Konfrans istirak¢ilar1  AMEA-nin
biologiya profilli insitutularinda olmus, Gobustan
Dovlat Qoruguna ekskursiyaya getmis, Bakinin
gormoali  yerlori ilo tamig olmuslar. Qonagqlar
Azorbaycani boyiik ruh yiiksokliyi ilo tork etmiglor.

Konfransin materiallar1 kitabg¢a soklindo ¢ap
olunmusdur.

Sevindirici  haldir ki, konfransin oasas
moqamlarint Avropada Bitki genetik ehtiyatlarinin
gorunmasi iizrs foaliyyst géstoron ECPGR, Tiirkiys
Tarim Bakanligi Tarim Arasdirma Institutu vo I
Moskva Tibb  Universiteti 6z  saytlarinda
yerlogdirmislor.



