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INTRODUCTION

As a land resource rich country with a rather well developed agricultural
infrastructure and significant scientific capacity, Kazakhstan has huge
possibilities for becoming a world leading exporter of high quality grain and
other agricultural products. It would also be able to ensure its own food
security which is the crucial component of economic security for any
country. In future, Kazakhstan can also become one of the most important
region to ensure global food security. Based on the official estimates, by
2025 it will be necessary to produce about 3 billion ton of cereals grains
globally to provide 8 billion people with food; besides that, the annual
growth of wheat production, being the most important agricultural crop,
shouid be at least 2%. Despite the variations in the scenarios of changes
in the environmental, climatic, economic and social and demographic
conditions in various parts of the world, the general trend will include
increasing temperatures, reducing water supply, more frequent droughts,
land degradation, emergent dangerous disease races and increasing use
of agricultural products for biofuel and livestock production needs.

There is no doubt that successful overcoming these negative factors and
sustainable development of agricultural production both in Kazakhstan and
globally will largely depend on new technologies and scientific
development.

At present the yields of agricultural crops in Kazakhstan are among the
lowest in the world. For instance, yield of spring wheat which is the major
export crop in the country is 1 ton per hectare on average. According to
this parameter, Kazakhstan is at the bottom positions in the list, jointly with
Mongolia, Libya and Bolivia, whereas the closest neighbours such as
Russia and China obtain yields which are 2 and 4 times higher,
respectively. To a large extent this is a result of the soil and climatic
conditions of Kazakhstan where there are many sharply contrasting
ecologic zones of high risk agriculture. However it must be noted that in
Kazakhstan there is still an untapped capacity for improving plant
productivity, in particular there is a room for improving agricultural
production infrastructure and introduction of modern biology and
biotechnology breeding methods.

The initial conception and further development of biotechnology which is
defined as “industrial use of biological systems and processes” were based
on ideas and methods of molecular and cell biology, molecular genetics,
microbiology, virology, biochemistry and physiology. These areas of
science contributed to the development of new methods and techniques

4



for agricultural plant variety improvement as well as conservation and
sustainable use of plant genetic resources (PGR). For instance, they
include haploid breeding, development and use of molecular and
biochemical markers of valuable commercial properties and related
physiological processes and indicators, molecular-genetic characterization
of PGR, cells and tissues cryo-conservation of valuable genotypes, etc.
Using these methods jointly with traditional breeding approaches provides
great opportunities for further plant improvement and increase of
agricultural production.

Thus, for Kazakhstan one of the most crucial tasks today is to increase
yields of agricultural crops through development of new varieties based on
the advanced biotechnologies and PGR mobilisation. One of the major
limiting factors in that regard is a weak linkage between biotechnology,
breeding and PGR utilization. Kazakhstan is rather well positioned in all of
the fields mentioned above; however until now they have been developing
without a strong interaction. Biotechnological methods and findings in most
cases do not leave the walls of laboratories. Breeders virtually do not use
biotechnology in their breeding activities. Also, biotechnology and
molecular biology are almost not used for PGR identification, research and
use for breeding.

In 2010-2011, a UN Food and Agricultural Organisation Project
TCP/KAZ/3202 on “Strengthening the Plant Biotechnology Capacity for
Sustainable Utilization of Plant Genetic Resources for Food and
Agriculture in Kazakhstan” was implemented. Project implementing parties
included Ministry of Education and Science (MoES), National Center of
Biotechnology (NCB), Ministry of Agriculture (MoA), JSC
“KazAgrolnnovation” of MoA (KAl) and International Wheat and Maize
Improvement Center (CIMMYT).

Under the project, the current status and outlooks of breeding,
biotechnology and PGR in Kazakhstan were evaluated; crucial issues and
priority activities for their development were defined jointly with the
approaches aimed at improving and strengthening their interaction. In
2010-2011, about 40 leading scientists and practitioners visited all the
leading scientific organisations in the field of biotechnologies, breeding and
PGR, based in the Central, Northern, North-Western, South-Eastern,
Southern and South-Western Kazakhstan. While visiting the sites, the
scientists learned about the status of the issues considered and conducted
monitoring based on the questionnaire developed specifically for this
purpose. Besides that, reports and documentation of international projects
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and organisations were considered. The major findings of this work are
covered by the present document.

1 STATUS OF PLANT GENETIC RESOURCES, BREEDING AND
BIOTECHNOLOGY IN KAZAKHSTAN

1.1 Status of PGR Conservation and Use

Among the first scientists to recognise and prove that PGR were to be
collected, conserved and studied was the great scientist Nikolai I. Vavilov.
Nikolai Vavilov developed the scientific theory of plant introduction based
on the numerous original data on botanical geography, plant evolution, and
sequence of variability stages characteristic of domestic and wild plants in
space and time. That was an enormous contribution to the global science.
Many of Vavilov’'s works, especially those devoted to the centres of plant
origin are still highly relevant. Nikolai Vavilov and his school had made an
invaluable contribution to PGR research and conservation in the Central
Asian region including Kazakhstan.

Global community became much more focused on PGR issues in the end
of 1970-es. The first international discussion on legal and policy issues
related to PGR mobilisation was held at XX FAO Conference in 1979. The
International Treaty on Plant Genetic Resources was adopted in 1983 and
signed by 113 countries of the world. During the UN Conference on
Environment and Development held in Rio de Janeiro in 1992, Biodiversity
Convention was adopted which has been signed by 170 countries as of
today, including Kazakhstan. The next factor which contributed to the
consoligation of the global community in this regard was the VI FAO
Conference on PGR held in 1996 in Leipzig. The outputs of the
Conference were Leipzig Declaration on PGR Conservation and
Sustainable Use for Food and Agriculture signed by 154 countries and
Global Action Plan on PGR Conservation and Sustainable Use for Food
and Agriculture. These events demonstrated that the global community
recognised the fact that PGR have to be conserved by the whole
humankind rather than one or several countries.

Until 1990-es, it was the N.l. Vavilov Institute of Plant Industry (VIR) in
Saint Petersburg which had branches in various regions including Central
Asia and the Caucasus. After the independence, the linkages between
former USSR Republics were virtually broken. There was a material threat
of losing the PGR collections in those countries. Because of economic
difficulties, virtually all plant samples were stored in room conditions and at
room temperature at the research institutes which meant that seeds had to
be sown every 3-4 years to keep their germinating capacity.
6



In December 1995 there was a first meeting of representatives of CAC
countries and Centers of the Consultative Group of International
Agricultural Research (ICARDA, CIMMYT, IFPRI and others) aimed at
identification of agricultural priorities. It was decided that PGR conservation
was one of the top priorities. In 1996, Central Asian PGR Network was
established which was later on in 1999 transformed into the Central Asian
and Trans-Caucasian Network on Plant Genetic Resources embracing all
8 countries of the Central Asia and the Caucasus. Since 1998, expeditions
to collect local cultivars and their wild relatives were organised, which
involved CAC scientists and CGIAR Centers representatives. In each
country of the region, the leading research institutes responsible for
conservation, documenting and study of plant genetic resources were
identified. In Kazakhstan, such responsibility was delegated to the Kazakh
Research Institute of Farming and Crop Production. PGR storage facilities
were being rehabilitated in many research institutes of the country. As of
today, in most Rls of the country there are functioning storage facilities
with temperature regulation function. In most cases those are medium term
storage facilities with temperature regulation up to +4° C. It is planned in
future to develop long-term storage facilities and use cryopreservation
methods. On the whole, a very relevant issue for Kazakhstan is
establishment of the National Plant and Animals genetic Resource Storage
(Genebank) for long-term storage of the biological materials.

At present there are several national and international projects on
collection, conservation, research and use of PGR implemented in
Kazakhstan and CAC region on the whole. Under those projects, PGR
banks received the necessary equipment and facilities; at present the work
on stock taking and documentation of agricultural crops collections is being
completed. Itis planned that ultimately all crop collections will be stored in
the specialised banks meeting ex situ conservation requirements. There
are also several projects on in sifu germplasm conservation currently
implemented in Kazakhstan. It is important also that in situ and ex sifu
conservation methods complement each other in a harmonious way and
serve the common purpose, namely conservation, rehabilitation and
sustainable use of PGR for preservation of biodiversity, agricultural
development, and food production.

For Kazakhstan it is extremely important to establish close and active
collaboration with Vavilov Institute of Plant Industry (VIR). At present VIR
stores 21965 accessions collected in Kazakhstan and CAC Region which
are stored in the medium term storage facility of VIR. The breakdown of
the accessions by crops is as follows:

- cereals - 9590 accessions;
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- vegetables - 4488 accessions;

- forage crops - 3706 accessions;

- fruits - 1603 accessions;

- technical crops - 1358 accessions;

- legumes - 847 accessions;

- medicine and aromatic plants - 373 accessions.

Accessions from Kazakhstan and CAC region are also stored in the gene
banks of ICARDA (Syria), CIMMYT (Mexico), USDA (USA), and
Gatersleben (Germany).

The priority collections in Kazakhstan are those stored in the following
organisations;

Number of |
No Collection holder accession
s stored
1 | Kazakh Research Institute of Farming and Crop 15470
Production, Aimaty Region
2 | Priaralskaya Trial Station for PGR named after N.I. 9369
Vavilov, Shalkar City, Aktobe Region
3 | A.Baraev Scientific Production Centre for Grain Farming, 7197
Akmola Region
4 | Kazakh Research Institute of Potato and VVegetable 11670
Production , Aimaty Region
5 | Kazakh Research Institute of Fruit and Viticulture, Almaty 3520
6 | Scientific and Innovation Centre of Livestock and 3477
Veterinary, Almaty
7 | Karabalyk Agricultural Trial Station, Kostanay Region 1500
8 | South-Western Research Institute of Livestock and Crop 1229
Production, Shymkent
9 | Kazakh Research Institute of Rice, Kyzylorda 1018
10 | Karaganda Research Institute of Plant Production and 1013
Breeding, Karaganda Region
11 | Krasnovodopad Breeding and Trial Station, Southern 779
Kazakhstan Region
12 | Paviodar Agricultural Research Institute, Paviodar 450
Region
13 | Institute of Botany and Phytointroduction, Almaty 11 187
14 | Research Institute on Biosafety Problems, Zhambyl 18 000

Region




Analysis of cumulative data on PGR in Kazakhstan indicates that about
59.56% of all accessions in the national gene fund are wheat; 16% - fodder
grain crops; 7% - fodder crops; 6% - vegetables and melons; 3.9% - forest
species; 3.4% - fruits, berries and legumes; 1.5% - rice; 1.3% - potato;
0.8% - oil bearing crops; 0.5% - arid crops, cotton and cereal crops; 0.04%
- medicine plants.

In 2007, Regional Strategy for PGR Conservation and Use for Agriculture
and Food in Central Asia and the Caucasus was developed and adopted.
The aim of the Strategy is Conservation of is to sustain PGR at the level
allowing for sustainable agricultural biodiversity, development and food
production in Central Asia and the Caucasus. The partners from
Kazakhstan side to implement this Regional Strategy were as follows:

¢ Kazakh Research Institute of Farming and Crop Production, Aimaty

Region

» Baraev Scientific Production Center of Grain Farming, Akmola Region
South Western Research Institute of Livestock Breeding and Crop
Production, Shymkent
Kostanay Research Institute of Agriculture, Kostanay Region
Scientific and Innovation Centre of Livestock and Veterinary, Almaty
Kazakh Research Institute of Fruit and Viticulture, Almaty
Kazakh Research Institute of Forestry, Akmola Region
Karaganda Research Institute of Crop Production and Breeding,
Karaganda Region
Institute of Botany and Phytointroduction, Almaty
¢ Institute of Plant Biology and Biotechnology, Almaty
o Kazakh Research Institute of Potato and Vegetable Production,

Almaty Region
o Kazakh Research Institute of Plant Protection and Quarantine, Almaty
o Kazakh Research Institute of Cotton, Southern Kazakhstan Region
e Eastern Kazakhstan Research Institute of Agriculture, Eastern
Kazakhstan Region
Pavlodar Agricultural Research Institute, Paviodar Region
Kazakh Research |nstitute of Rice, Kyzylorda
Karabalyk Agricultural Trial Station, Kostanay Region
Krasnovodopad Agricultural Trial Station, Southern Kazakhstan
Region
Aktobe Agricultural Trial Station, Aktobe Region
¢ Priaralskaya Trial Station for PGR named after N.I. Vavilov, Shalkar
City, Aktobe Region
Ural Agricultural Trial Station, Western Kazakhstan Region
Kazakh National Agricultural University, Aimaty
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¢ Kazakh National Agrotechnical University, Astana
¢ National Center for Biotechnology, Astana

One of the important issues related to conservation and use of plant
genetic resources is the necessity to improve legislation and regulatory
framework in PGR area. At the national level, the modern legislation is
based on the national Constitution and in general constitutes a system of
legal institutes, norms and instructions aimed at conservation of
biodiversity. One of the important tasks for Kazakhstan is to further
develop legislation on regulation of access to PGR and obtaining benefits
from using them, given that the country can act both as exporter and
importer of PGR. Please see below the list of major legislative documents
and acts related to conservation and use of PGR in Kazakhstan:

- Environmental Code of the Republic of Kazakhstan (2007);

- Forestry Code (2003);

- Land Code (2003);

- The Law of the Republic of Kazakhstan on Specially Protected Natural

Areas (2006)

- The Law of the Republic of Kazakhstan on Plant Quarantine (1999);

- The Law of the Republic of Kazakhstan on Plant Protection (2002);

- The Law of the Republic of Kazakhstan on Seed Breeding (2003);

- The Law of the Republic of Kazakhstan on Protection of Breeding

Achievements (1999);

- The Law of the Republic of Kazakhstan on Food Safety (2007);

- The Law of the Republic of Kazakhstan on Seeds (2001).

1.2 Status of Agricultural Crops Breeding and Seed Production

As long ago as during the Soviet Union time, the measures on
development of agricultural science which were based on the government
decisions allowed building a scientific and technical capacity and
infrastructure for breeding and seed production in Kazakhstan. There was
active work on breeding of a number of crops in the country, involving
globally recognised breeders and agronomists. In a very short time
Kazakhstan turned into one of the leading global grain producers. In all the
major soil and geographic regions there were breeding facilities
established which participated in the USSR level programs on breeding
and PGR. This served as a basis for further development of breeding in
the sovereign Republic of Kazakhstan with the view to embody the idea of
Acad. N.I. Vavilov which stated as follows: ‘as production grows and the
country moves towards advanced agricultural technologies, the role of
breeding and choosing varieties for increased yields will keep growing’.

10



At present breeding activities in Kazakhstan are mainly carried out by
scientific research organisations such as “KazAgrolnovation” JSC of the
MoA which essentially represent the National Agricultural Research
System. The scientific research projects on breeding and professional
development involve agricultural universities. Besides that, wheat breeding
is done by the Institute on Plant Biology and Biotechnology of the Ministry
of Education and Science of the Republic of Kazakhstan and “Phyton”
Research and Production Company which is the only private crop breeding
facility in the country at the moment.

Breeding in Kazakhstan involves more than 60 crop species. The analysis
shows that the major share of varieties developed are cereals — 35 per
cent of the total number of varieties and crosses; 23.7 per cent — fruit and
berry crops, 13 per cent — forage crops; 7.5 per cent — potato; 6.1 per cent
- vegetable and melon crops; 4 per cent — technical crops; 3.5 per cent —
cereals; 2.8 per cent — legume crops; 2.2 per cent — oil bearing crops; 2.2
per cent — grapevine. Most of research institutes and trial stations work at
the same time on breeding of varieties of a number of crops; some of them
specialize on specific species. Crop breeding in Kazakhstan is mostly done
by the following research facilities:

- Aktobe Agricultural Trial Station, Aktobe Region (wheat, millet, barley,
safflower, potato, forage and berry crops);

- Eastern Kazakh Research Institute of Agriculture, Eastern Kazakhstan
Region (wheat, forage and oil-bearing crops);

- Institute of Plant Biology and Biotechnology, Almaty (wheat, rice,
alfalfa, potato);

- Kazakh Research Institute of Farming and Crop Production, Almaty
Region (wheat, barley, oats, triticale, legumes, maize, sugar beet);

- Kazakh Research Institute of Potato and Vegetable Production, Almaty
Region (potato, vegetable crops);

- Kazakh Research Institute of Fruit and Viticulture, Almaty (fruit crops,
grapevine);

- Kazakh Research Institute of Rice, Kyzylorda (rice, forage and
vegetable crops);

- Kazakh Research Institute of Cotton, Southern Kazakhstan Region
(cotton);

- Karabalyk Agricultural Trial Station, Kostanay Region (wheat, barley,
millet);

- Karaganda Research Institute of Crop Production and Breeding,
Karaganda Region (wheat, barley, potato, perennial grasses, medicine
plants);

- Kostanay Research Institute of Agriculture, Kostanay Region (potato,
technical crops);
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- Krasnovodopad Agricultural Trial Station, Southern Kazakhstan Region
(wheat, barley, alfalfa, safflower);

- Scientific and Innovation Centre of Livestock and Veterinary, Almaty
(forage and feed crops);

- “Phyton” Research and Production Company, Kostanay Region
(wheat);

- Baraev Scientific Production Center of Grain Farming, Akmola Region
(wheat, barley, oats, buckwheat, perennial grasses, legume crops);

- Paviodar Agricultural Research Institute, Pavlodar Region (wheat);

- Northern Kazakhstan Research Institute of Agriculture, Akmola Region
(perennial grasses, lequme crops);

- South Western Research Institute of Livestock Breeding and Crop
Production, Shymkent
(forage crops).

Crop breeding as a science and technology should be provided with
qualified specialists. In the 1990-es there was a large brain leak from
science sector. Such reduction in the numbers of scientists was primarily
caused by social, economic and organisational reasons, which included
underfinancing, shortcomings in financing and supervision arrangements,
methods of planning, research organisation and systems of motivation and
support for scientists and practitioners, as well as the perceived reduction
of importance of science, imperfections of legal infrastructure and
communications in science. In universities, many chairs on breeding were
closed. Only in recent years some positive developments were observed in
the field of education and training due to the measures to support science
and higher education taken by the government. A great contribution to
improvement of training and professional development of breeders is made
by the International Centers of the Consultative Group on International
Agricultural Research (CGIAR).

Development of crop breeding and introduction of new varieties requires a
well-development seed production system including development and
testing of new varieties and development of original, elite and reproductive
seeds. Currently Kazakhstan is taking measures to improve this system. In
accordance to the existing legislation, production and marketing of seeds
and testing of their varietal properties and germinability can only be done
by accredited organizations and farms — seed originators, farms, breeding
ordinary and elite seeds. It must be recognised that the seed production
system in the country needs to be improved and does not meet the
modern requirements for speedy introduction of varieties. Elite seed
production for many commercial crops does not exist. All that has a
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negative impact on timeliness and quality of variety changing, acting as
one of factors limiting diversification of crop growing.

1.3 Status of Biotechnology Development

Given its well-developed infrastructure for fundamental and applied
research, availability of trained specialists and modern production
infrastructure, which was inherited after break-up of USSR, Kazakhstan
made biotechnologies one of scientific development priorities, just like
Russia did. To ensure rapid and efficient development of this area, in the
beginning of 1990-es in Kazakhstan the National Targeted Science and
Technology Program on Use of Biotechnology Methods in Medicine,
Agriculture and Industry was developed and National Center for
Biotechnology of the Republic of Kazakhstan (NCB) was established as
the leading facility for implementation of the program. These measures
were fundamental for saving the scientific and technological capacity and
coordination of activities in the area of biotechnologies.

Inclusion of biotechnology in the list of national priorities for innovative
development certainly signifies that fundamental and applied research in
this field is highly relevant. Kazakhstan has made a great progress in a
number of innovative areas of biology, first of all in the field of physical-
chemical biology which is the fundamental and methodological basis for
the modern biotechnologies.

Thus, as a result of research into the mechanism of protein synthesis and
structure of ribonucleic acids (RNAs), it became possible to resolve the
issue of dangerous viral infections resistance based on the antisense
RNAs. Research into the genome structure and specific RNA sequences
had given an impetus to development of new approaches to crop breeding.
Efficient development of ideas and methods of cell biology and plant
physiology on one hand and further development of molecular biology

and genetic on the other hand had led to emergence of new methods and
technologies such as cell and genetic engineering in the country.
Molecular immunology which is a fundamental basis for modern
immunoengineering, is developing rapidly.

Special recognition is given to the works of Kazakh scientists in the field of
crop biotechnology, namely cereals, which are the most difficult crops for
genetic reconstruction. Some technologies, such as experimental haploidy
and cell selection, have long ago gone beyond laboratory work and are
now used for developing cash crops.
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Biotechnology research is now actively carried out by various scientific
facilities under the ministries of education and science, agriculture, health,
etc. By now the following biotechnology areas are well developed in the
country:

- Use of cell and tissue culture for clone micropropagation/reproduction
and improving plant health, cell selection and experimental haploidy;

- Molecular and biochemical markers for breeding;

- Genetic reconstruction of plants based on cell and genetic
engineering methods;

- Obtaining valuable biologically valuable agents and biological
preparations of plant, microbial and animal origin;

- Immunoengineering for diagnostic and preventive tools to counteract
diseases of people, animals and plants.

Scientific and technological policy with the view for further development is
aimed at using all these opportunities and creating new prerequisites for
faster growth of the major technologies including biotechnologies.

Speaking about priorities, the most important task at present is to develop
biotechnological production in all major economy sectors including large
scale use of biotechnologies for breeding and plant production where they
could act as a powerful tool for breeding of high yielding agricultural crops
with excellent resistance to stresses. This is why the country focuses its
national research and technical innovation programs in the fields of
biology, biotechnology and agriculture on resolving the relevant practical
issues and serving the needs of end users. Thus, one of the main tasks of
the National Fundamental Research Program in Biology for 2009-2011 is
development of scientific foundation for improvement of priority cash crops
of Kazakhstan. This work should be based on molecular, biochemical and
physiological and genetic processes with an emphasis on productivity,
quality and resistance to biotic and abiotic stresses, as well as
improvement of existing biotechnologies and development of new ones to
further improve the most important commercial crops using molecular and
cell biology, experimental haploidy and distant crossing in combination with
traditional breeding methods. Besides that, in 2009-2011 there are national
scientific and technical programs being implemented such as
"Development and introduction of molecular genetic and bioengineering
methods for rapid breeding of new high yielding agricultural crop varieties
in order to further enhance national food security”; “Development and use
of gene engineering and cell biotechnologies for medicine, agriculture,
food and processing industry”; “Scientific and technical basis for public
regulation of handling of genetically modified objects in the Republic of
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Kazakhstan” and “Applied research in the sphere of agroindustrial
complex”.

However it is necessary to confess that despite a significant progress and
a rather advanced level of biotechnology development in the country, its
modern developments are not actively used in Kazakhstan at this stage,
and potential opportunities offered by biotechnology methods remain
untapped. First of all, this has to do with the fact that for many years there
was no connection between the ‘high science’ and production. At this
stage there is no system and relevant infrastructure for commercialisation
and introduction of new technologies and research products, and the
specialists in this field are virtually missing. The existing barriers between
agencies also hinder participation in the cross-sectoral programs and
practical application of the outputs. The grandiose global breakout in
production of main agricultural crops known as “Green Revolution” became
possible not only due to science and technologies but also to efficient
extension services, awareness raising and knowledge transfer.

2 PRIORITY TASKS AND ACTIVITIES
2.1 Priority Agricultural Crops in Kazakhstan

The strategy for use of biotechnologies and PGR for breeding purposes
should take into account a number of factors where the most important are
availability of technologies, where the most important ones are as follows:
level of sophistication of technologies and availability of specialists;
species of plants and crops which are crucial for food security and
economy of the country and the overall region; national and global
priorities and threatened species.

At the national level, priority agricultural crops are as follows:
- Those covered by the Multilateral System of the International Treaty
on Plant Genetic
Resources for Food and Agriculture;
- Those which have a rich diversity in the local flora;
- Old local varieties (landraces);
- Those which are well demanded in the market and have an economic
importance (including potential importance);
- Those with good adaptability;
- Those with a dual purpose (food and forage);
- Those important for global/regional food security.

Kazakhstan which occupies a large area in the Central Asian Region with
15



a wide diversity of natural, climatic, social and economic conditions has to
take into account the regional factor when designing and implementing the
strategy for deveiopment of biotechnologies, PGR and breeding. The most
important crops in CAC region include wheat, apple, grapevine, alfalfa,
apricot, chickpea, cotton, tomato, melon, pistachio, pomegranate, pea,
barley, sugar beet, beans, rice, maize, lentil, soy and persimmon. All these
crops save for pistachio and persimmon are subject to breeding research
in Kazakhstan. Based on the surveys held in 2010-2011 and data of the
Public Registry of Breeding Achievements released in the Republic of
Kazakhstan (Astana 2010) the following economically important crops can
be identified:

- Cereals (wheat, barley, rye, triticale, oats);

- Maize;

- Groats (millet, buckwheat, rice);

- Legumes (pea, soy, mungbean, chickpea);

- Oil-bearing crops (sunflower, mustard, safflower, rape, flax);

- Technical crops (sugar beet, tobacco, cotton);

- Potato;

- Vegetables and melons (cabbage, tomato, onion, cucumber, garlic,
carrot, table beet, radish, small radish, pepper, aubergine, watermelon,
melon, marrow, lettuce);

- Forage crops (vetch, melilot, Sudan grass, sorghum, panic, alfalfa,
clover, sainfoin, wheat grass, Psathyrostachys, brome, amaranth,
rutabaga, turnip, etc.);

- Pomaceous fruit crops (apple, pear, quince);

- Stone fruit crops (plum, cherry plum, sour cherry, sweet cherry, apricot,
peach);

- Berry crops (strawberry, currant, raspberry, buckthorn, gooseberry);

- Citruses and subtropical crops (fig, pomegranate);

- Nuciferous crops (walnut);

- Flowers and decorative plants (rose, corn flag (Gladiolus communis),
freesia, iris, tulip, narcissus, chrysanthemum, peony, lily, lilac, etc.);

- Lawn grass;
- Forest piants.

It is important to stress that the list of priority crops should meet both the
requirement for national food security and economic feasibility. This is
especially important, given that breeding, biotechnologies and PGR
conservation are rather costly technologies which require a thorough
analysis of the national capacity and risk analysis in each specific case
(species, biotechnology, gene pool, breeding, seed production, domestic
and international market, etc.).
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2.2 The Most Important Biotic and Abiotic Environmental Factors
Limiting Agricultural Production

Kazakhstan’s territory spans over the area of 2.7 min. km?, or 70% of
Central Asia. This territory can be subdivided into three geographical
zones: a) southern zone, with mainly irrigated agriculture; b) northern zone
suited for rainfed agriculture and livestock breeding; c) central zone
located in semidesert steppes and suitable for extensive pasturing. Most of
Kazakhstan’s territory is an area of risky agriculture due to first of all harsh
continental climate with a unique set of unfavourable abiotic and biotic
environmental factor that have negative implications on agriculture and
agro-bio-diversity.

Abiotic factors

Southern zone. Agricultural production in this area is based on irrigated
farming. Climatic conditions in Southern Kazakhstan are quite diverse due
to the lay of land (mountains, steppes, semideserts and deserts) and are
highly dependent on natural atmospheric circulation. Substantial part of
area under crops is located in insufficiently humidified zone. Therefore the
problem of improving agricultural production in arid regions stands acute.
South of Kazakhstan is characterised by harsh continental nature, aridity,
active cyclonic winds. Continentality of the climate is apparent in
substantial variations of meteorological factors, their annual and daily
variations, high summer temperatures and low relative air humidity.
Seasons change quickly, cold and unstable winters are followed by wet
and warm springs, and hot dry summers are followed by wet and cool
autumns. Non-frost geriod is about 220-230 days, average daytime
temperature is 16.9°C, annual precipitation — 300-350 mm. Annual
precipitation is a parameter with highest variability over the zone's area
and in seasonal context. Most of the precipitation, or 78%, falls in winter-
spring period, 18% in autumn and 4% in summer. Arable area in southern
Kazakhstan experiences water supply problems in summer period every
year caused by lack of water distribution coordination amongst Central
Asian countries, even if there is abundance of water in autumn and winter.

Northern Zone. This zone includes four regions: Kostanay, Northern
Kazakhstan, Akmola and Paviodar where most of the country’s agricultural
lands are concentrated. Fertile black and brown soils prevail here with
good water retaining capacity, high content of organics (3-9%), nitrogen
and phosphorus, with prevailing dry continental climate. Precipitation
fluctuates between 250-350 mm of which 13-200 mm falls as rain in
summer and 60-120 mm as snow in winter. Instability of weather
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conditions results in substantial variations of annual agricultural production
volumes. Drought, strong thunderstorms and hailstorms also reduce yields.
The vegetation period in Northern Kazakhstan is short and lasts from mid-
May till mid-September. Non-frost period is only 120 days. Temperature is
a major limiting factor varying from +20°C in summer to -20°C in winter.
Currently main crops grown are early ripening crops such as spring wheat,
potato and feed crops, although there is a potential for growing winter grain
crops provided there is an abundant snow cover protecting plants from
cold and increasing moisture content in the soil. Strong spring (April, May)
winds are one of the serious limiting natural factors that lead to the topsoil
drying out and wind erosion of the soil. The agricultural technologies in use
do not facilitate productivity of crops and lead to soil degradation.
Moreover, the application of unsuitable methods for tiling fallow and
cultivated land leads to stronger wind and water erosion of the sail.

Central Zone. The climate is harshly continental, dry. Average annual
temperature is +0.1°C. Annual temperature range is 33-40°C. Summers
are hot and long. Air temperature in summer goes up to +40-46°C. Winter
is cold and frosty (temperatures can go as low as -45-50°C). During
especially cold winters, soil can freeze to the depth of 2m. Warm period
(with daily average temperature over 0°C) is up to 230 days. Vegetation
period is up to 200 days long. Annual rainfall is about 250 mm. Annual
average wind speed is 4-5 m/s throughout the most of the territory.
Moisture deficit, especially in June, in the first half of plant vegetation is the
main factor negatively influencing harvests in Central and Northern
Kazakhstan.

Environmental conditions in the Aral Sea region are a matter of special
concern. Rapid shrinking of the Aral water surface resulted in a climate
change in the region, soil salinization and desertification due to salt
carryover from exposed seabed and dissemination of “salt clouds” with the
wind over thousands of kilometres. As a result of salinization, the problem
became acute not only for Kazakhstan but for the whole Central Asian
region.

Based on the analysis of soil and climatic conditions, the following most
important abiotic factors can be identified for Kazakhstan that limit
agricultural production:
- drought (lack of precipitation in non-irrigated regions, lack of water in
irrigated zone);
- high temperatures (with the damaging effect aggravated by hot dry
winds);
- low temperatures;
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- salinization;
- soil degradation.

The less extended factors with negative impact are:
- microelements deficit (zinc, copper, sulphur, iron, etc.);
- toxicity of microelements (boron);
- lodging (with the damaging effect aggravated by winds during wet
weathers).

Biotic factors

Biotic factors (diseases, pests and weeds) bring a lot of damage to
agriculture. In Kazakhstan, agricultural crops and pasture plants are
affected by over 70 species of diseases, about 50 species of polyphage
and over 100 species of specialised pests, about 120 species of weeds
(Handbook on plant protection, Almaty, Kazakhstan, 2004). Harmful
organisms damage product reserves and processed products. The
analysis shows that there are many species/types of diseases and pests of
culiivated crops as well as weeds in Kazakhstan. Listing specific biotic
factors even only for major crops of Kazakhstan is not possible as part of
this publication. Let's discuss only several main common features.

Infectious plant diseases caused by microorganisms (fungi, actinomycetes,
bacteria, viruses, viroids and mycoplasma) damage the plants and show
up through their salient signs: smut outgrowth or galls, necroses, pustules,
incrustation, swelling, rot, deformation, wilting, mummification. Infections
coupled with favourable climatic conditions can resuit in a complete loss of
harvest.

Main agricultural pests in Kazakhstan include insects (Insecta, arthropods
class), mite (Acarina, arachnids), eelworms (Nematoda, round worms),
rodents (mammals), siugs (Gastropoda, molluscs).
The following groups (biotypes) of weeds are observed among agricultural
crops and in the pastures of Kazakhstan:

- annual weeds (spring and winter types propagating via seeds and
completing development cycle in one year);

- biennial weeds (propagate through seeds and complete development
cycle in two years);

- perennial weeds (root sucker, rhizome, taproot and other plants
propagating through seeds and underground organs).

Botanically these weeds are subdivided into monocotyledons

(Graminae) and dicotyledons and thus have different resistance to the
herbicides used.
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Thus, practically all major abiotic and biotic environmental stress factors
are present in Kazakhstan, and further development of agricultural
production under their pressure requires active use of modern
technologies and approaches. This tasks is made even more difficult by
substantial consequences of climate change and by eminence of more and
more dangerous plant diseases. Emergence and worldwide spread of a
dangerous race of wheat stem rust SR Ug99 is an illustrative example.
This disease was first discovered in Uganda in 1999, and since then this
race has spread over Africa and reached the Asian continent (particularly,
Iran). The specific feature of Ug99 is that it constantly mutates, and
already seven variations of this race have been identified; and 90% of
commercial wheat varieties are vulnerable to this disease. The spores of
rust are carried over by wind and if one doesn’t take proactive measures
developing resistant varieties then food security would be jeopardized on a
global scale. Obviously no single country can cope with this task, and an
International Borlaug Global Rust Initiative — BGRI, has been established.
And Kazakhstan, as one of the world’s wheat producers, should be ready
to withstand this dangerous disease.

The case of Ug99 is an example of an approach to selecting priority areas
and subjects of research. Choice of a crop, of a feature to be improved,
methods of addressing should first of all be determined in each case based
on the economic importance of the crop (the object of the research), real
and potential damages to the plants made by the stress factor (feature to
be improved), most efficient and optimal approaches to solving the
problem (methods and technologies). It should be noted that
biotechnological methods are not always economically and socially
justified, and on the contrary, are sometimes inefficient and cannot be
used.

2.3 Priority Activities Aimed at Conservation and Use of Plant
Genetic Resources

At a national level, the wide scale activities on PGR conservation and use
should cover a wide range of stakeholders: Gene Banks, collections,
nurseries, botanic gardens, gene pool farms, research institutions,
breeding stations, higher learning institutions, international centres and
organisations, etc. The task of efficient conservation and use of PGR in
long term perspective can only be implemented on the basis of partnership
between all stakeholders, targeted coordination of this work in the country.
The following priority areas related to PGR can be identified as a result of
review of PGR condition and breeding objectives:
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- Storing and preserving genetic material in a form of seeds, in vitro,
under field conditions. Improvement and optimisation of conditions and
methods for long- and medium- term storage of PGR in ex situ collections.
The collection holders should ensure the safety of collected materials
using efficient storage methods and protocols. All methods of ex situ
preservation are deemed adequate provided they ensure long-term
integrity and viability of germplasm and its accessibility.

- Regeneration. It is needed in order to maintain viability and to
increase reserves of genetic material. The procedure and methods of
regeneration should guarantee genetic integrity and purity of collected
samples and protection against contamination with foreign genetic
material.

- Characterization. This work should be maintained in order to
efficiently manage and use the collections. The modern days dictate that
one needs to implement modern methods and technologies to identify
genes that determine most important economic properties of genetic
resources and the molecular characteristics of valuable genetic materials.

- Documentation. Maintaining passports and information support is an
important activity undertaken as part of the collection. All necessary
information on the PGRs should be stored in a database (preferably, as
electronic information and documentation), should be regularly updated
and always accessible to the users.

- Healthy germplasm. Maintaining germplasm in healthy state, without
infections is another important component of PGR activity programme. The
collection should have technical facilities enabling germplasm tests for
diseases and providing users with information on the germplasm’s health
state.

- Germplasm distribution and communication with the users.
Maintenance of accurate records of the distributed and disseminated
material in the country is an important indicator of the collection’s
efficiency. Collection holders should keep records on the movement of
collected material and should favour the applications and requests from
partners during a regulated time period.

- Duplication. All important genetic materials kept in the collection shall
have copies (for storage security) in another locations, including foreign
countries, with proper legal documentation attached.

- Collections replenishment. This activity is particularly important when
there is a risk of losing genetic material and urgent corrective actions to
alleviate the threat are required.

- Screening, identifying and obtaining new sources and donors from
different ex situ collections to ensure their prompt utilization for breeding
new cultivars and hybrids;
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- Qualified staff. Improving staff training and retraining of scientific and
technical staff involved in activities on agro- and bio- diversity preservation.

- National Bank of Genetic Recourses (Genebank) establishing. The
surveys and needs assessments to have been made during the Project
realization clearly showed importance of such organization in cardinal
improvement of PGR characterization, documentation, and use for food
and agriculture in Kazakhstan.

- National Strategy on PGR Conservation and Use for Food and
Agriculture. Developing and realization of such strategy is highly important
for effective solutions of the problems and issues related to PGR
mobilization by breeding and biotechnology tools and methods.

2.4 Important Activities on Plant Breeding and Seed Production
Improvement

Breeding, as a science and technology to create new and to improve
existing varieties of agricultural crops is a complex system that depends on
a whole range of other scientific disciplines such as genetics, physiology,
biochemistry, molecular biology, cytology, phytopathology, biotechnology,
agronomy and plant growing, seed growing, meteorology, ecology,
informatics, mathematical modelling, etc. The success of breeding as a
complex methodology is determined by a combination of the following
main components:

- use of appropriate source material in the breeding/genetic process

- application of the most adequate methods of breeding process;

- creation of breeding material with a high level of form-building/shaping
capability;

- targeted selection based on pre-set parameters and indicators;

- a complete objective assessment of the material at all stages of
breeding process;

- determination of natural (ecological, geographical, soil) niche for
dissemination of the new variety and development of an optimal cultivation
technology;

- economic assessment of the varieties;

- organizing of elite and reproductive seeds production.

The above sections discussed the priority agricultural crops and major
unfavourable factors of the environment that limit these crops’ productivity
in Kazakhstan. In principle, the same circumstances should determine the
main areas of plant breeding.

Breeding for crop vield potential, which is the main criterion of the variety,
remains one of the main areas of breeding activities. It is the underlying
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basis of most breeding programmes and is one of the most difficult tasks,
especially provided Kazakhstan's unstable environmental factors. This
complex indicator is a function of tolerancy in unfavourable years and a
factor of productivity during favourable years. This must be one of the most
difficult tasks from the point of view of the use of biotechnology. Yields of a
plant is a result of many components, such as photosynthesis,
photorespiration, dark respiration, transport and distribution of assimilates,
attraction, ontogenesis phases’ length, sensitivity to photoperiod, etc. One
of the most important tasks today is to improve efficiency of photosynthesis
of the plants. Up to 30% of the carbon assimilated is lost through
photorespiration catalysed by oxygenase activity of the key enzyme of
photosynthesis, ribulose-biphosphate-carboxylase (RUBISCO) in the C-3
plants that represent the vast majority of plant species. RUBISCO can at
the same time catalyse two reactions — carboxylation of ribulose-
biphosphate - RBP (photosynthesis), and its oxidation (photorespiration)
resulted in CO2 emission. Carbon dioxide and Oxygen compete during this
process for RBP substance, and increased CO2 concentration in
chloroplasts inhibits the enzyme’s oxygenising activity, and vice versa. If
one manages oxygehising activity (through modifying the enzyme or
increasing carbon dioxide concentrations in the places where RBP is
carboxilated), then the efficiency of CO2 assimilation by the plants and the
their biomass shall substantially increase. Such mechanisms already exist
in the nature. The so called C4 plants (e.g. maize, sorghum, etc.) are
characterised by high intensity of photosynthesis with low photorespiration
and high productivity that are caused by a specific CO2 concentrating
mechanism in their cells. However it should be noted that with all its
attractiveness, the transformation of C-3 plants to employ C-4 metabolism
still remains as a hypothetical possible option. This example merely
illustrates the potential for increasing the plants’ productivity through
metabolism.

Breeding for resistance to abiotic environmental factors (drought, high and
low temperatures, salinization, toxic elements and substances). For
Kazakhstan's risky farming conditions, this area of breeding is of an utmost
importance. Biotechnology methods can prove quite efficient in this area at
least due to creating selection pressure (imitating the stress factor) can
help select tolerant plant genotypes at a cell-level and thus substantially
accelerate the breeding process.

Breeding for resistance to biotic factors (diseases, pests, weeds). This
problem has been becoming more and more relevant recently due to
development of more dangerous disease agents (see the example of the
new race of wheat stem rust Ug99). Fight against biotic stresses and
breeding based on the resistance thereto will likely never end and will not
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lose its importance. As new resistant varieties and efficient preparations
are developed, new strains of microorganisms, more resistant pests and
weeds will appear. A constant fight for survival goes on in the nature, and
the world of biotic stress factor is also subject to natural selection.
Biotechnology methods can prove useful and efficient in this area, too.

Breeding for quality. High content of desired substances (eg. starch in
potatoes, protein in wheat, barley, maize, oil in sunflower, soya, rape
seeds, sugar in beet, etc.); low content of undesired compounds (eg.
alkaloids in lupine, protein in brewer’s barley, nitrous substances in sugar
beet); suitability for processing (high flour-grinding baking properties of
wheat, ability to boil soft in grain crops); keeping capacity of fruits,
vegetables, potato, forage, etc.; essential amino acids (lysine, tryptophan)
content in the grain crops’ protein; chemical composition of oil; fibre length,
etc. In order to improve the country’s export potential and competitiveness
of Kazakh agricultural products, breeding based on quality need to be
intensified. Providing people with quality food of full value with balanced
composition containing all necessary elements is one of the most
important objectives.

Biofortification has been becoming a hot toping in recent years. Let's
discuss this problem briefly. Many people on Earth, especially women and
children, suffer from micronutrients deficit. According to the Kazakh
Academy of Nutrition, over one and a half million people in Kazakhstan
suffer from iron deficiency. Conventional methods of addressing the deficit
of essential elements through production of nutritional supplements and
biopreparations, attificial fortification of foodstuffs with microelements do
not solve the problem. It becomes more and more obvious that the
situation can be improved substantially only through increase of natural
microelement content in the most important food crops that are part of
humans’ daily ration. This way, assimilability of microelements by humans’
organism is more efficient compared to artificially fortified foodstuffs. This
biological approach to natural increase of microelement content in the
plants is called biofortification. A major international programme “Harvest
Plus” has been developed and is currently being implemented under the
auspices of UN, World Bank, CGIAR and other major international
organisations; the programme is aimed at increasing iron, zinc and beta-
carotene content in the most important food crops (wheat, rice, maize,
potato, etc.). The Harvest Plus programme is an alliance of over 40
institutions and organisations involved in breeding agricultural crops with
higher microelement content. Application of biotechnologies in plant
breeding based on quality, while remaining a complicated task, is
nevertheless one of prospective areas, especially with regard to
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development of rapid, quality and accurate methods for analysing breeding
and genetic materials.

Identification of the “stages, sections, points” of the breeding process
where the use of biotechnology and of applied biology could help
accelerate and increase the efficiency of breeding is one of the main
problems today. This requires a close collaboration between a
biotechnologist and a breeder, so that the breeder has understanding of
the possibilities provided by biotechnologies, and the biotechnologist is
aware of the objectives of breeding. The purpose and objectives of the
breeder are fully reflected in the model of the variety, which is a scientific
representation of the parameters of the variety being bred. Active
interaction between the breeder with experts in biotechnology, PGR and
applied biology (physiologists, geneticists, biochemists, morphologists,
etc.) should start at this complicated stage. Such interaction and definition
of specific objectives should serve as a basis for modern multi-disciplinary
breeding projects and programmes.

it should be noted that modern breeding is advancing to completely new
levels due to the changes that occurred in biological science over the last
three decades. They are based on the new concepts in the area of
heredity and on new methodologies. Modern approaches not only
compietely changes the traditional breeding but also substantially
expanded the limits for application of new methods in plant modification.

To improve efficiency of breeding and to accelerate breeding processes in
Kazakhstan, one needs to introduce phyfotrons on a wide scale. The
geographical location of the country with a relatively short vegetation
period makes traditional structures of “in the field” breeding systems more
of a limiting factor. Typicalities of selection from hybrid population are
identified only 4-6 times in a decade. During a non-typical year (as was the
case in dry 2010), selection of only best phenotypes can lead to loss of
best genotypes that would provide best yields in typical years. In other
words, bad conditions help identify tolerant forms but make it difficult to
identify the biological productivity potential. Controlled conditions of a
phytotron could help substantially improve reliability in genotype
identification and to accelerate the breeding process. Using phytotrons,
one can model different “selective backgrounds” for evaluation of the
genetic material imitating any environment and, more importantly for
Kazakhstan, to continue breeding all year round.

Thus, successful development of breeding and seed production requires
adoption of a range of measures at national level including:
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- expanding genetic and breeding researches and bringing breeding to a
new level with active utilization of modern methods of applied biology and
biotechnology, active utilization of artificial climate techniques;

- development of ICTs in breeding process;

- improvement of legislative and regulatory framework governing
breeding, seed production and PGR;

- joining of Kazakhstan to the International Union for Protection of New
Varieties of Plants (UPOV) and the International Seed Testing Association
(ISTA);

- improvement of methodologies of state testing of varieties, expedited
testing procedures;

- introduction of efficient variety replacement and seed production
systems;

- creation of a National Gene Bank, active involvement of international
plant genetic resources;

- intensification of international cooperation;

- training of highly qualified specialists.

2.5 Priority Areas of Biotechnology to Address Breeding Issues and
Sustainable Use of PGR

The foregoing sections of this document have provided an overview of the
most important issues of crop breeding and PGR in Kazakhstan, i.e. what
crops, their breeding and economic properties as well as the objectives of
saving PGR and their properties should be addressed to biotechnologies.
When selecting priority areas in biotechnology, it is important to clearly
understand that this is first of all a methodical approach (method) and a
means to solve practical tasks, in specific circumstances, i.e. aimed at
improving agricultural crops, maintaining and using the PGR. At the same
time it is important to keep several important considerations in mind: firstly,
the scientific and technical capacity already available in the country as well
as the work already done in certain areas of biotechnology in the country;
second, the areas of biotechnology that are economically important for the
country; third, the time before these technologies give practical results, and
fourth, timeliness and outlooks of the biotechnology areas being
developed. The adequacy and efficiency of the biotechnologies used is
also an important consideration in each specific case. In other words,
should there be several ways to achieve the objective; one should choose
the most economic and methodologically justified/adequate technologies
and methods.

Biotechnology represents a modern scientific and methodological base for
further improvements in agriculture that has accumulated the best
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achievements of modern day’s biological science. It should be noted that in
public opinion, modern biotechnology is largely associated with
gene/genetic engineering. The gene engineering (GE) is only one part and
component of biotechnology involving genetic reconstruction of the plant
through introduction of foreign genes and making genetically modified
organisms (GMO). Modern applied biology, in combination with traditional
breeding, provides the researchers with a wider array of methods to further
improve plants and increase agricultural production. Such methods
include, for example, experimental haploidy, molecular and biochemical
markers of economically important traits, molecular characterization of
PGR, cryo-conservation of cells and tissues, embryoculture, etc. These
methods are based on realization of the potential capabilities of the plants
without introduction of foreign genes, and they can substantially improve
the efficiency of breeding and of the PGR objectives. Moreover, it is
advisable to expand the conception of “biotechnology of agricultural plants”
at the modern state of applied biology and biotechnology development.
Such “expansion” can be justified by at least two definitions of
biotechnology: “industrial use of biological systems and processes” and
“multidisciplinary biological science and industry”. In this context, many
bioprocesses and bioindicators at the different levels of plant organisation
can be considered as biotechnologies if they can be used “en masse” in
breeding and thus expedite the breeding process.

Considering the current state and perspectives for development of
breeding, PGR and biotechnologies in Kazakhstan, importance of their
active interaction for effectively addressing the objectives of agricultural
production and sustainable conservation of agricultural and biological
diversity, one needs to develop and implement in practice the following
main areas of plants’ biotechnology and applied biology:

- biotechnologies based on molecular and protein markers of valuable
breeding properties/traits (development and introduction of marker-
assisted technologies in the breeding process and PGR characterization);

- biotechnologies based on experimental haploidy, cell selection and
other in vitro culture methods;

- biotechnologies aimed at rapid reproduction and sanitation of valuable
plant genotypes; virus-free plant production;

- biotechnologies based on embryoculture for distant hybridization;

- biotechnologies based on somatic hybridization by protoplasts/cells
fusion and cell organelles transfer;

- biotechnologies based on gene/genetic engineering;

- introduction of modern methods and technologies of gene identification
that determine the most important economically valuable propertiesttraits;
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creation of molecular passports of genetic resources (germplasm
genotyping);

- physiological and biochemical processes and indicators
coupled/connected with valuable breeding and economic features/iraits;

- cytological, morphological, and morpho-physiological indicators
coupled/connected with economic and breeding features (germplasm
phenotyping);

- improvement and optimisation of technologies and methods of mid-
and long-term storage of PGR in ex situ collections, cryoconservation;

- strengthening of technical infrastructure and capacity, stimulation of
activities aimed at introducing biotechnologies in breeding processes and
in the PGR;

- improvement of systems of staff training and retraining of research and
technical personnel involved in the activities aimed at introducing
biotechnologies in breeding processes and in PGR;

- development of legislations in the fields of on regulations, biosafety,
and use of gene/genetic engineering in plant breeding.

It should be noted that the use of biotechnologies in breeding and for the
purposes of PGR can only be efficient if biotechnologists work with the
breeding material and valuable plant genetic resources. In other words, it
is important to have biotechnology as part of programmes and projects on
breeding and PGR as their integral parts and components. Only such an
approach can help increase the level of activities in breeding and PGR and
at the same time improve the efficiency and relevant of the biotechnologies
used in Kazakhstan. It should be kept in mind the PGR and breeding
process are the main beneficiaries of the biotechnologies, and their effect
can only be measured in practice and in production process.

2.6 Improving Technical Skills and Building Scientific Capacity

The strategy for efficient use of biotechnologies in breeding and plant
genetic resources (PGR) areas, and their interaction, should include
continuous improvement of the structure and function of all participating
research institutes, breeding stations, collections and gene banks.
Currently, most of these institutions do not have up-to-date facilities and
equipment and they are in need of assistance from the government and
international organizations. For the integration of Kazakhstan into the
global scientific and technological process it is necessary to introduce
quality standards for GLP (Good Laboratory Practice) and GSP (Good
Scientific Practice). Improvement of facilties and equipment of
organizations in the field of breeding, PGR and biotechnology is one of the
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priority tasks to ensure development and interaction of these science and
technology areas.

Information and analytical support in the field of biotechnology, breeding
and PGR is crucial for efficient organization of the strategic process
aiming to activate development and interaction of these components to
improve plant productivity. It is necessary to have a common information
platform based on common standards for storage and reporting on PGR,
breeding and genetic material, methods and techniques used.

An important component of this activity is the training of scientific and
technical staff, expert training in new technologies and methods for plant
breeding, biotechnology and PGR, staff retraining through various training
courses and programs, studying the experience of foreign agencies,
providing consultations, lectures and guidance by leading scientists and
experts, etc.

The current situation in Kazakhstan and Central Asia is characterized by
low public awareness of the issues of agro-biodiversity, risks and benefits
of modern biotechnologies, food security threats due to global climate
change, incomplete understanding of the importance of PGR conservation
and breeding high-yielding and stress tolerant crop varieties. Therefore,
the most important tasks also include improvement of environmental
awareness and responsibility for the conservation of agricultural
biodiversity and, respectively, for food security both locally and globalily.
Thereby, the main objectives in this area are as follows:

- development and strengthening of the material and technical
infrastructure and encouraging public authorities at various levels to
provide the funds for development of plant breeding, biotechnology,
conservation and research in the field of PGR;

- ensuring favorable conditions for partnership and integration of all
interested organizations and agencies to ensure the activity efficiency;

- providing state support for biotechnology, plant breeding,
conservation and research into the PGR as a strategically important area
of work for food security and bio-safety of the country and the region;

- promotion of public awareness of the socio-economic importance of
PGR, their conservation and efficient utilization in breeding, as well as of
the role and risks of using biotechnologies for development of the new
varieties of plants, through mass media;

- improvement of managing documents and exchanging and sharing
information on PGR, agrobiodiversity, modern methods of plant breeding
and biotechnology;

- improvement of systems for training and professional development of
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scientific and technical staff members involved in complex activities in the
field of biotechnology, plant breeding and agro-biodiversity.

3. ARRANGEMENTS, FORMATS AND APPROACHES TO IMPROVING
EFFICIENCY OF BIOTECHNOLOGIES FOR VARIETY BREEDING
AND PGR RELATED ISSUES

The previous sections of this work were mainly devoted to the condition
and the main directions of work in the field of biotechnology, breeding and
PGR. OQur analysis of the national scientific and technical programs, as
well as the volume of their funding shows that Kazakhstan in recent years
has started paying attention to the development of biotechnology, breeding
and PGR. However, the linkages between these directions remain weak
and inefficient and, as noted above, their development in the country takes
place without close interaction and mostly goes in isolation. In the process
of project implementation, it was becoming increasingly clear that
improving biotechnologies efficiency for breeding and PGR utilization
require prime measures and immediate actions in such areas as funding,
coordination, management, regulation, partnership, and cooperation.

3.1 Funding

One of the key conditions for the implementation of scientific and technical
policy in the field of biotechnology, breeding and PGR is a funding
mechanism. In current conditions the funding system should provide
support for both practically valuable and vulnerable areas of the R&D.
Such funding system should combine target-oriented principles with broad
engagement of funds from various sources for specific programs and
projects. To date, sources of financing of scientific and technological
activities in Kazakhstan are as follows:

- national targeted science and technology programs;

- basic and applied research programs of the various ministries and
departments;

- targeted innovation and investment facilities;

- funds from various international and national facilities and grants;

- international programs and projects;

- funds earned by the institutions through provision of various
products and services.

Analysis of biotechnology, breeding and PGR financing in Kazakhstan over
the past five years shows that the main source of funding is the state
budget. In the period 2009-2011, these activities were financed under the
following scientific and technical programs of the Ministry of Agriculture
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and Ministry of Education and Science:

- Applied research studies in the agricultural sector;

- Program of basic research in biological and medical sciences entitled
"Mechanisms of biological systems functioning - basis for the development
of innovative technologies for medicine, agriculture and environmental
protection”;

- Replenishment, research and maintenance of collections of plants,
animals, microorganisms and unique genetic banks for the biodiversity
conservation in Kazakhstan;

- Development of molecular genetics and bioengineering techniques
for the accelerated creation of new high yielding crop varieties and their
introduction into the breeding practices for further strengthening of the
national food security;

- Development and use of genetic engineering and cell
biotechnologies in medicine, agriculture, environment, food and processing
industry;

- Scientific and technical support for the state regulation of handling
genetically modified objects in the Republic of Kazakhstan.

The share of international programs and projects as well as innovation and
investment facilities in the total volume of funding available for
biotechnology, breeding and PGR is insignificant. These works virtually do
not get any financial support from agriculture and biotechnology production
sectors, national and international companies. This is yet another
confirmation that domestic scientific findings are in weak demand by the
economy, and end consumers/users do not contribute to the formation of
the research programs. As repeatedly noted, many scientific areas are
developing without close interaction, sometimes duplicating each other,
due to the presence of cross-sectoral and cross-departmental barriers,
lack of a coordinating body for the entire system of scientific research,
which would develop and coordinate major multi-disciplinary projects. More
than 10 ministries and departments have scientific research programs
financed from the state budget, and each agency follows its own "scientific
research” policy. The Government recognizes that "..the majority of
projects for innovative products development are developed under the
agencies’ initiative, rather than based on the orders by the regions or on
demand for technical and scientific product, meaning that developers
themselves invent a product and subsequently have to look for ways to
apply it... Management and funding model of applied science in
Kazakhstan is largely focused on meeting the scientific research interests,
rather than on solving problems of technological nature...” (Decree of the
Government of the Republic of Kazakhstan Ne 1308 dated November 30,
2010).
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Our analysis of the financing of scientific research studies on
biotechnology, breeding and PGR shows that today there are virtually no
large-scale multidisciplinary projects bringing together the efforts in these
areas for the purpose of resolving specific practical issues. According to
scientists, the main reason for that is cross-departmental institutional
disunity. Even within a single research organization it is not possible to
develop interdisciplinary projects. To overcome these and other negative
factors, a new system of science and technology financing is being
developed currently in Kazakhstan. According to the new law of the
Republic of Kazakhstan adopted in 2011, funding will be made through the
following arrangements:

- basic financing;

- grant financing;

- targeted program financing.

Time will show whether the system will prove efficient. It is clear that
without radical reforms of the mechanisms of funding, coordination and
management, as well as collaboration and partnership, there can be no
efficient relation between science and production (and in the context of this
discussion, it should be stressed that there should be such cooperation
between biotechnology, PGR and breeding).

3.2 Cooperation, Partnership, Coordination and Management

Use of PGR, biotechnology and plant breeding for resolving common
issues in agriculture and food production shall be based on efficient and
mutually beneficial cooperation, partnership and coordination at all levels.
Cooperation shall take different forms depending on the specific tasks and
issues. Major conditions for partnership include the following: the unity of
purpose, the complete trust between the participating organizations,
adequate financial resources, compliance with international standards for
laboratory research, as well as storage and collection management. In
case of partnership some institutions might be selected to be the leaders
for the implementation of large multidisciplinary projects and programs,
depending on the nature and specifics of the tasks. The selection of these
organizations will be based on their comparative advantages, facilities and
equipment available, personnel qualifications, sustained interest in this
area and the ability to implement it on a long-term basis.

Collaboration and cooperation may have a multilateral or bilateral nature
and cover all areas of biotechnology, breeding and PGR. These areas of
cooperation may include: breeding of new crop varieties, development and
practical use of biotechnology for resolving issues of breeding and PGR,
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documentation, regeneration and safe duplication of PGR samples,
quarantine, research, evaluation, characterization, and distribution of
collection samples, participation in various research projects, compiling
databases on PGR and biotechnology methods, harmonizing of the legal
framework and legislation in the sphere of PGR, breeding and biosafety,
etc.

At the present stage of science and technology development, with the
ever-increasing impact of climate change on all spheres of economy and
production, it is crucial to develop large multi-disciplinary and multi-sectoral
projects and programs aimed at resolving the problems of agriculture. This
is especially relevant for the mobilization of PGR, biotechnology and crop
breeding for food and agriculture. So far, unfortunately, it was not possible
to ensure development and, especially, effective management,
coordination, monitoring of such projects and programs. Recognizing the
critical importance of such issues, and according to a new "Law of the
Republic of Kazakhstan on Science» (# 407-IV, 18.02.2011), National
Research Councils (NRC) are being established in the country; their tasks,
among others, include identification of scientific research areas, definition
of the forms and amounts of funding, selection of projects and programs,
and monitoring and evaluation of work performance. NRCs’ members
include representatives of various ministries, agencies and organizations
that, in theory, should help overcome interagency barriers in the area of
science and technologies. In this case also, time and practice will show if
this new system will be efficient. However the sole fact of such innovations
in the area of cooperation, partnership, coordination and management is
certainly positive.

3.3 Regulatory and Legal Aspects

Current legislation of the Republic of Kazakhstan is based on the statutes
of the Constitution representing a system of legal institutions, rules and
regulations, as well as on a number of laws and decrees by the President,
government decrees, regulations related to issues of conservation and
natural resources, protection of breeding achievements, biosafety and
other regulation issues in the sphere of PGR, breeding and biotechnology.
However, the existing legal mechanisms of regulation in these areas have
many gaps and contradictions. Further efforts are required to change and
revise existing legislation, as well as to establish new directions of
legislative policy for targeted work. The most important task is the
development of legislation on intellectual property rights, access to genetic
resources and achieving equal benefits from their use.

The system of international law is an important regulatory mechanism in
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the field of breeding achievements, biosafety, conservation, PGR use and
exchange, which is based on the balance of international obligations and
the sovereign right of States over their biological resources and
achievements. The main units of the system are International Treaty on
Plant Genetic Resources for Food and Agriculture ITPGRFA) and Global
Plan of Action on Conservation and Sustainable Utilization of Plant Genetic
Resources for Food and Agriculture (Global plan); the Convention on
Biological Diversity (CBD); International Union on Protection of New
Varieties of Plants (UPOV); a number of agreements of the World Trade
Organization (WTO); Cartagena Protocol on Biosafety (CPB).
Improvement of the legal frameworks in the field of PGR, biosafety, and
breeding is carried out as follows:

- signing and ratification of international agreements, contracts and
documents in the sphere of PGR, biosafety and breeding achievements;

- further improvement of existing legislation on the conservation of
agricultural biodiversity, biosafety and biotechnology, plant breeding and
intellectual property;

- development of legislation on regulation of access to genetic
resources and receiving equal benefits from their use;

- fulfillment of obligations arising from membership and participation in
various international organizations and treaties;

- ensuring effective coordination for the implementation of international
commitments and establishment of the monitoring mechanisms for this
activity.

3.4 International Cooperation

Research studies in the field of biotechnology, PGR and breeding,
education and implementation in the country are conducted by a wide
network of scientific research institutes, experimental stations and farms,
universities, institutes and other institutions. The agricultural and
biotechnology industries of the country face numerous challenges, and it is
crucial to overcome those in order to ensure stabilization and economic
growth, food security and poverty elimination. It is important to strengthen
the country's international relations in the field of agricultural and biological
sciences, training and skills development, exchange of breeding and
genetic material, the use of advanced scientific instruments and
approaches, introduction of new technologies and highly productive stress
resistant varieties.

International cooperation is one of the most important mechanisms for
achieving the goal of mobilizing the PGR for food and agriculture. This
cooperation is based on the balance of international obligations on agro-
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biodiversity conservation and the sovereign right of states to use their plant
genetic resources. As already noted, the system of international
cooperation for the conservation, utilization and mobilization of PGR
includes a range of global, regional and bilateral conventions, agreements,
programs, projects and organizations, as well as information networks,
databases and data banks. The development of international cooperation
should be carried out as follows:

- fulfillment of international obligations in the field of PGR, biosafety,
intellectual property etc., arising from the country's membership in
international agreements and participation in international organizations
such as FAQ, UPOQV, etc.;

- organization of effective intergovernmental coordination in the field of
conservation and use of PGR, crop varieties;

- interaction with international development agencies and financial
institutions for attraction of international expertise and resources;

- use of existing capacity and financial resources provided by
international donors for
supporting priority activities;

- active cooperation and involvement into the programs and projects of
the international
research and educational centers.

The most important role in the fulfiliment of tasks considered in this
publication, in the establishment of cooperation and coordination in the
field of PGR, biotechnology and plant breeding, as well as in improving
scientific research quality in the country, is given to the international
centers and organizations.

At present, a number of organizations of the CGIAR are operating in
Kazakhstan, including the world-renowned centers for improvement of crop
varieties, such as CIMMYT, ICARDA, IPGRI (Bioversity int.), CIP, ICRISAT
and IRRI. These centers might be and should be of great assistance to the
country in efficient conservation and utilization of PGR, in collections
replenishment, as well as in breeding and genetic and biotechnological
research studies. In order to utilize these centers efficiently, it is necessary
to identify the general and specific objectives for each center to develop
and implement joint programs and projects. In particular, international
centers may be responsible for supporting activities related to certain
important crop varieties, if they have a mandate for these plant species.
These specialized centers can develop international and regional projects
on certain issues related to PGR, breeding and biotechnologies, and
participate in their joint implementation. An almost 15-years operational
experience of the Consultative Group on International Agricultural
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Research in Kazakhstan demonstrates the effectiveness of combining of
national programs with leading international research centers actively
mobilizing international experience, richest global plant gene pools,
modern techniques and methodologies for crop improvement,
consultations of leading international scientists, supporting smooth
integration of the country into the modern global scientific and technical
community.

4 CONCLUSION

«...it is no longer possible to live for today only, meeting only the
current challenges ...» (Kazakhstan Development Strateqy till 2030)

The whole world, and in particular the progressive international community
is watching the rapid movement of Kazakhstan on its way of becoming an
independent, prosperous and politically stable country. The pace and
quality of economic growth, political stability and sustainability, strong and
well-targeted reforms in all areas of the state and society have brought
Kazakhstan to the new stage of development and awareness of its role
and place in the modern world.

Kazakhstan is committed to active public research and innovation policies
aimed at promoting science and innovation related activities in the country.
International cooperation in the area of science has been actively pursued,
and support and assistance of international institutes and forums were
used to the full. As a land resource rich country with significant scientific
capacity and well-developed economy infrastructure, Kazakhstan has huge
possibilities for increasing agricultural production and becoming a globally
leading exporter of high quality grain and other agricultural products.
Kazakhstan is now considered as the most important region to ensure
global food security for the population of the Earth. Based on the official
estimates, it will be necessary to produce 3 billion ton of cereals globally by
2025 to provide 8 billion people with food. To achieve this, the annual
growth of production of wheat as the most important food staple should be
2% (compared to the current annual growth of 1.3%). And it should take
place, despite the growing influence of unfavorable factors, such as
reduction in water availability, more frequent droughts, increasing
temperatures, land degradation, emergent dangerous disease agents and
increasing use of agricultural products for biofuel and livestock needs.

There is no doubt that it will only be possible to successfully overcome
these negative factors and ensure sustainable development of agricultural
production both in Kazakhstan and globally through new technologies and
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scientific development. In the modern world, technology and innovations
are factors of the national competitiveness and food safety.

The higher scientific-methodical and coordination bodies in the field of
agricultural science, agricultural biology and biotechnology in the republic
are the Ministry of Agriculture, Ministry of Education and Science, Joint
Stock Company “KazAgrolnnovation”, National Center for Biotechnology.
Agricultural and biotechnology research studies, education and extension
in the republic are represented by a wide network of research institutes,
trial stations and farms, universities and other institutions. Nationai
systems of agricultural and biological research are capable to mobilize rich
plant genetic resources for agriculture needs and food production, to
provide science and industry with advanced practices and technologies,
high-yielding plant varieties and to contribute to the agricultural
development and revenues from this sector. As we have tried to
demonstrate by this document, one of the major conditions is efficient
interaction of breeding and biotechnology with the purpose of mobilization
of plant genetic resources for the development of new high-yielding stress
resistant varieties. A very evident demonstration of the importance of such
interaction is active development of a new breeding trend which represents
a “Genomic Selection” defined as “analysis and application of molecular
information in breeding”. Such information can be obtained through
modern methods of applied biology and biotechnology.

37



The authors would appreciate any remarks, suggestions, additions, and
corrections, that allow to develop a final version of the publication

Our confacts:

Address: CIMMYT-Kazakhstan, P.O.Box1446, Astana, 010000,
Kazakhstan.

Tel./Fax: +7(7172)-343713.

E-mails: m.karabayev@cgiar.orq; iskandarova@inbox.ru;
y.zelenskiy@cgiar.org; a.baitassov@cgiar.org;

38



SPPEKTUBHOCTb BUOTEXHONOMN Ans
CEINEKLWU U FTEHETUMECKUX PECYPCOB
PACTEHUM B KA3BAXCTAHE:
COCTOSAHUE U NYTU YNYULLEHUA

*M. Kapa6aes, **K. UckanpapoBa, *l0. 3eneHCKuUMn,
*A. Bautacos, *P. XKanaeB

* MexayHapoaHbId LIeHTP YRyULLeHUs NeHuubl U
KyKypy3bl (CUMMUT)
** HaunoHanbHbIA UeHTp GuotexHonornn KH MOH PK (HLIB)

Actana 2011

39



Copepxanue

1.1

1.2

2.1

2.2

2.3

2.4

25

26

3.1

BBEAEHWUE

COCTOAHNE FTEHETUYECKUX PECYPCOB
PACTEHWW, CENEKUMU 1 BUOTEXHONOIMA
PACTEHUN B KABAXCTAHE

CocTosiHue Bonpoca No CoXpaHeHMIo U UCNONb30BaHMIO
reHeTUYECKUX pecypcoB pacTeHmil B KaszaxcraHe

CocTosiHue cenekuun U ceMeHOBOACTBA
CEMNbCKOXO3ANCTBEHHBIX KynbTyp B KasaxcraHe

CocrosiHue buorexHonoruyu pacteHuil 8 Kazaxcrave

NMPUOPUTETHDLIE 3A0AYU U HANPABJEHUA
DEATEJIbHOCTU B OBJIACTU CENEKLIUN,
BUOTEXHOJOMMN U TEHETUYECKMX PECYPCOB
PACTEHNM B KASAXCTAHE

MpuopnTETHLIE CENbCKOXO3ANCTBEHHbIE KYNbTYpbl
KasaxcraHna

BaxHeiume abuortnueckue n Guotuueckne axkropbl
cpeabl,

orpaHW4YMBaloLue CenbCKOX03ANCTBEHHOE NPON3BOACTBO
B KazaxcraHe

MpuopuUTeTHLIE BUALI AeATeNbHOCTU B obnactu
coxpaHeHus ¥ ucnons3osaHusa PP B KaszaxcTtaHe

BaxHble HanpaBneHUs 4esTenbHOCTH Mo YNy4LUeHWIo
cenekuum un
cemeHoBojAcTBa B KazaxcTaHe

MpuopuTeTHblE HanpasneHus paboT B obnactu
BuotexHonormn Ans

peLLeHns 3agau Cenexkuum n yCTolunBoro
uncnons3oBaHus 'PP B KaszaxctaHe

YnyJweHue TeXHU4eCKUX BO3IMOXHOCTEN U
HapauwuBaHue Hay4yHoro
noteHymnana

MEXAHU3MbI, ®OPMbI 1 NOAXOAbI K
NOBBLIWEHNIO  3®OEKTMBHOCTU
BMOTEXHOJOINM1 AnA PELLEHNA 3AJ0AY
CENEKLUUN U PP B KASAXCTAHE

PuHaHcUpoBaHUe
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3.2 CoTpyAaHUYecTBO, NAapTHEpPCTBO, KOOPANHALUS U
ynpaBrieHue

3.3  3akoHoparenbHble U NpaBOBble acneKThbl
3.4 MexgyHapoaHoe COTPYAHUYECTBO
4 3AKIIOYMEHUE

3OOEKTUBHOCTb BEMOTEXHONOIMMN AnA CENEKUMN U
FEHETUYECKUX PECYPCOB PACTEHUWN B KASAXCTAHE:
COCTOAHUE U NYTW YNYYLWUEHUA

CUMMUTKasaxcran, 2011
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BcepoccUiACKUA MHCTUTYT pacTEHUEBOACTBA UM.
H.1.BaBunosa

BceMUpHbIA L|eHTp OBOLLEeBOACTBA

BcemupHas Toprosasi opraHuaayua

mobanbHbI% NaH geicTBuiA NO COXPaHEHUIo U
YCTOAYUBOMY MCNOSBb3OBAHUIO TEHETUUYECKNX
pecypcoB pacTeHuit AnA NPOAOBONLCTBUA U CENbCKOro
X03ficTBa

no6anbHblil poHa no pasHoobpasunio
CENbCKOXO3ANCTBEHHLIX KYNbTYP

eHeTUYeckure pecypchl pacTeHui
MexayHapoAHbIA LEHTP CENbCKOXO3ANCTBEHHbLIX
nccneaoBaHuii B 3acyLUNUBLIX perMoHax
MexayHapoAHbIA MHCTUTYT FEHETUYECKUX pecypcoB
pacteHui (Bioversity Int.)

MexayHapoaHbI MHCTUTYT UccneaoBaHuii puca
MexayHapoaHbil UHCTUTYT NO UCCNEROBAHMIO
NpoAOBONbCTBEHHOW MOMUTUKK

AO «KasArpoHHoBauus»

KoHcynbTaTuBHaA rpynna MexayHapoaHbixX
CEnNbCKOXO03ANCTBEHHBIX

ncenenoBaHuii

MexayHapoaHbIil 4OroBOP O FreHETUYECKUX pecypcax
pacTeHui

ANS Npou3BoOACTBa NPOJOBONLCTBUA U CENbCKOro
x03siicTBa

MuHucTepcTBo 06pasoBaHUA U HayKu
MuHUCTepCTBO CENbLCKOro X03AiCTBa
Hay4Ho-uccnenosaTtensCKuit MUHCTUTYT
HauuoHaneHasa cucTeMa cenbCKOX03ARCTBEHHbBIX
necnenosaHuin

HauuoHaneHblin LyeHTp 6uoTtexHonorum KH MOH PK
OpraHuaayumsa ObbeauHeHHbIX Hauui
MexayHapoAHbIA LeHTP yry4LleHUs NweHuLbl 1
KyKypy3bl

MexayHaponHbiiA LeHTp KkapTodens

Cotoa CoBeTckux Coyuanuctudeckux Pecnybnuk
MexayHapoaHas KOHBeHUUA U MexayHapoaHbIf coo3
1o oXpaHe HOBLIX COPTOB pacTeHUl

OpraHusayums no NpogoBONLCTBUIO U CEMbCKOMY
xo3sictey OOH

LleHTpancHas Asna U 3akaBkasbe
LieHTpansHo-AauaTckasn n TpaHckaBKkasckas ceTb no
PP
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BBEAEHWE

KasaxctaH, obnagas 6oraTbiMy 3eMenbHLIMU pecypcamu, ACCTaTOuH-

pa3BUTON MHMPACTPYKTYPOIl CENbCKOXO3ANCTBEHHOIO MpPOU3BHACTBA |
BbICOKMM Hay4HbIM MOTEHUWAsNIOM, UMEET OrPOMHbIE BO3MOXHICTM AN:
Toro, 4toObl CcTaTb  NUAUPYIOWMM B MUpE  3KC 10pPTEpo
BbICOKOKa4e€CTBEHHOIO 3epHa U ApYron cenbxo3npoaykuuu, obecnednsas
npu 93TOM CODCTBEHHYIO NPOAOBONbLCTBEHHylO OesonaciiocTs -
BaXHeWLLyl0 COCTaBMAOWYIO 9SKOHOMMYeckol 6GeaonacHoctn mnobor
rocypapctea. B nepcnektuse KasaxcraH  paccmatpuBaeTcs M ka
Ba)KHEMLWMA pernoH B obecnevyeHnn NpoaoBONbLCTBEHHOWN BEe30MICHOCTH |
MupoBoM Macurabe. Mo odbuunanbHbiM aHaNIMTUYECKUM gaHHb M K 202!
rogy B MuUpe AOSKHO MPOU3BOAUTBCSA OKONO 3 MIpPA. TOHH 3EPHOBLE
KynbTyp Ans obecnevyeHns 8-MunnmapaHoro HaceneHus 3emnu, 1pu aTom
€XerofHbll pOCT NPOMU3BOACTBA BaXHeWLeA npojoBONECTBEHHOI
KyNbTypbl — NLEHULbI, JO/MKEH COCTaBNAThL He MeHee 2%. HecmoTtps H:
pasHulyy B CUeHapuaX  U3MEHEHUW  NPUPOAHO-KIUMa rM4EeCKuxX
9KOHOMMYeCKUX W couunanbHo-gemorpacdnyeckux YCroBMA E  pasHbl
permoHax mupa, obwum ¢doHom OyaeT HapacTaHue BAUSHUS
HebnaronpuaTHbIX (HakTOPOB, CBSI3aHHbLIX C rNobanbHbiM M3NEeHEHNel
KnUMaTa, TaKux KaKk MOBbllUEeHWe  TeMnepaTypbl,  COi palleHM
BogoobecneyeHHOCTN, 3acyxa, ferpajauus 3emesib, NosiBlieH!le HOBbLL
onacHblx pac Bo3byauTenien 6onesHeill, yBenuMyeHUe WCNONbL3OBaHWS
NpoAYyKTOB pacTeHWeBOACTBa Ha nNonyyeHne OuoTonnueBa 1 HyXAt
KWBOTHOBOACTBA.

BHe BCSIKOFO COMHEHMsi, 4TO NpPeoAONeHWe STUX HeraTUBHLI
cdakTopoB " ycToiuneoe pa3BuTue CeNbCKOX035 N TBEHHOT(
npousBoacTBa, kak B KasaxcrtaHe, Tak U B MUpOBOM maciuTabe, |
peliaiowieit cTeneHn 3aBUCAT OT HOBLIX TEXHOMOIMA U Pa3BUTUS HaY4HOI

cepsl.

B HacTosLlee BpeMs, no ypoxaitHocTH MHOTI;
CernbCKOXO3ANCTBEHHbIX KySbTyp KazaxcTaH 3aHUMaeT O4HO U3 nicnegHu:
MecT B Mupe. TaK, ypoXaWHOCTb SPOBOA MLWEHULbI — JCHOBHOI

3KCNOPTHOW KyNbTypbl CTpaHbl, B cpefiHem coCTaBnaeT 1 TOHHY ¢ rekTapa
Mo atomy nokasarenio KasaxctaH AenuT nocrnejHue mecta i3 MUpe «
TakuMmu crtpaHamu, kak MoHronusa, JluBus n Bonueusa, B TO Bpems ka
Hawy Gawkanume crpatbl-coceau — Poccust U Kutan, nony4aior ypoxau
2 n 4 pasa Bbllle, COOTBETCTBEHHO. Bo MHorom 3to 06y :nosnex
NoYBEHHO-KNMMaTUYeckumu ycnosusimm KaszaxcraHa ¢ MHOTOUUC TIEHHbIML
pe3ko  KOHTPacTHbIMW  SKONOTMYECKUMM  30HaMU  (p1COBaHHOIT
3emnegenus). Ho cneayet npusHatb U To, YTo B KasaxctaHe Ao cux noj
0CTaeTcst Hepeanu3oBaHHbLIM 3HAYUTENbHbLIR NOTEHLUWan Ang NCBbILEeHU:
NPOAYKTUBHOCTW pacTEeHWUi, B 4acTHOCTH, Takue ero coctasnak.liue, Ka
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10epHU:.aUUsA MHGPaCTPYKTYpbl CENbCKOXO3SIICTBEHHOIO NPOW3BOACTBA
1 UCNOMEL 30BaHNe COBPEeMEHHbIX MeToAoB OMonorunm m GUoTeXHoONoOTUM B
enekuum.

B oci1oBy CTaHOBNEHWs WU AanbHenlero pasButua GuoTexHonoruwu,
‘oTopas  onpedensieTcA  Kak  «NPOMbIWIEHHOE  UCMOSb30BaHue
OWNOSIOTMY 2CKUX CUCTEeM WU NpoLeccoB», fernu wuien U MeToAbl
10MeKyns pHOW M KNeTodHoM Ouonorun, MOMNEKYNAPHON TEeHETUKM,
11MKpobuc noruu Bupyconorun, Guoxumun u cusvonorun. 3TU HayyHble
‘lanpaBneHWsA  CNocoOCTBOBanNM  NOSABNEHWIO  HOBbLIX MeTOAOB U
< 1€TO4ONM T YIYYLIEHUST CENMbCKOXO3ANCTBEHHbIX pacTeHuid, COXpaHeHus
1 paynmoHanbHOro WCMNonbL30BaHNs FeHEeTUYECKUX pecypcoB pacTeHWui
'PP). K 1ium oTHOCATCA, HanpuMep, rannougHas cenekuumsi, paspabortka u
'ICrIONb308aHne  MONeKynspHbIX m  Buoxmmmuyeckux - MapKepos
03ANCTB:HHO-LieHHbIX MPU3HaKOB W CBSA3aHHBIX C HUMW (DU3NONOTNYECKUX
lpoLlecccB U NokasaTenei, MONeKynsapHo-reHeTMYecKas xapakTepucTuka
PP, KpvoxoHcepBauua KNETOK LeEeHHbiX feHotunos wu  ap. Wx
ICMoNb303aHue, B COYETaHWUM C TPaAULMOHHON cenekuuen, Hecer
MPOMHbIE:  BO3MOXHOCTU  AanbHENLIEro  YMydlueHuss pacTeHuid K
“'BEAUYEHURA CENbCKOX03ANCTBEHHOIO NPOM3BOACTBA.

Takuin obpasom, ansA KasaxctaHa ogHOW M3 HEOTNOXHbLIX 3ajay Ha
‘eroAHs SBMSETCA NOBLIWEHUE YPOXAMHOCTU CeflbCKOXO3SANCTBEHHbIX
‘yNbTyp 4€pe3 co3jaHue HOBbLIX COPTOB Ha OCHOBE WCMOMb30BaHUs
lepefoBtiX GuoTexHonorMn u mobunusaumu reHeTUYEeCKUX pecypcoB
yacteHuit. OJHUM M3 TnaBHbIX NPenATCTBUA Ha 3TOM NyTU ABMSETCA
-nabafa cBA3b Mexay OwoTexHonoruel, cenekuuweir U U3ydeHUEM
' eHeTUYe :KUX pecypcoB pacTeHui. KasaxctaH umeer A0BONbHO CUAbHbIE
103ULMM B KakaoW M3 ITuX obnacrteil, ogHaKo A0 CWUX MNOp OHU
nassuBak-TcA 6e3 TecHoro B3auMogeincTBusi. BuorexHonornyeckue
1eToAbl ¥ paspaboTku, B 6OMbLUMHCTBE Cry4yaes, He BLIXOAAT 33 Npeaen.l
1abopaTtc pmit. CenekuyuoHepbl npakTuyecku He NpUMEHSIOT
"IMOTEXHONOMMU B CBOUX CeNeKUMOoHHbIX paboTax. MeToabl buoTexHonorum
1 MomeynsipHoi ©OuonmorMM  Ansi  XapakTepucTUKM, U3y4YeHus U
ricnonb3osaHna NPP ans cenekummn npakTMYeck He NPUMEeHSIIOTCS.

B nspuog 2010-2011 rr. B8 KasaxcraHe BbiNOAHANCA MPOEKT
JpraHuszsuMu nNo NpPoAOBOSILCTBUIO U cenbckoMy xossictesy OOH (AO)
"CP/KAZ 3202 «MNoBbiweHWe adpdekTuBHOCTM BMoTexHonorun aAnsa Hyxa
cenekusn n reHeTUMECKUX PecypcoB pacTeHuil». B peanusauum npoekra
"yacTBOB.AM  MwuHuctepctBo obpasoBaHns u  Haykm (MOH PK),
'{aumoralibHbI ueHTp GuotexHonormu KH MOH PK (HL|B), MuHuctepcTBO
~enbckoro xosancrea (MCX PK), AO «KasArpolHHoBauua» MCX PK
KAWM), NexayHapoAHbli LEeHTP Yny4ylleHUs nWeHuybl W KyKypy3bl
CUMMUAT).
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B pamkax peanuaayuu npoekta npoBoagvnacb OUEHKa COCTOSHUSA |
nepcnektus passutua B KasaxcrtaHe ceriekuuu, buotexHonorma un PP
onpefenexHne NepBOCTENEHHbIX 3a4a4 U MeponpusATUN Mo Aant HeWwem'
pasBUTUIO 3TUX HanpaBneHWW B CTpaHe, UX akTMBHOMY K addeKTuBHOM'
B3aumogencTauio. B nepuog 2010-2011 rr. okono 40 BeayuwMx y4eHbix |
cneuuanucToB NoceTUnNU BCe Begylyue Hay4yHO-UCcCnegoBe TeNbCKU
opraHmsaumm B obnactm  ©uoTexHonoruw, cenekyun u PP
pacnonoxeHHble B CeBepHoMm, Cesepo-3anagHom, Kro-BoctouHom
lOxHoM n HOro-3anagHom KasaxcraHe. B Mecrax noceljeHun:i ydeHbi
O3HAKOMWIIMCb C COCTOSIHUEM M3yvaeMblx npobnem u  npoeesl
MOHWUTOPUHI Ha OCHOBe cneuuanbHO paspaboTaHHOro onpochuta. Kpome
Toro, 6bLINMM MpoaHanuaupoBaHbl peanusyemble B KasaxcraHe Hay4HO
TeXHU4Yeckue nporpammel B obnactu arpapHoit Hayku, 6uotexronorum |
6uonorun. Tawke Obinu U3y4EHbl OTYETHI U AOKYMEHTbI MEXAYHapOoAHLI
NMPOEKTOB U opraHusaumin. OcCHOBHbIE UTOMU 3TON paboTbl NPEACT ABNEHDI |
HacTosLen nybnukayuu.

1 COCTOSAHUE F’EHETUYECKMX PECYPCOB PACTEHWUHA,
CENEKLIMM U BUOTEXHOINOIr’Mt PACTEHUMN B KASAXCTAHE

1.1 CocTtosinue Bonpoca Nno coxpaHeHUIo K UCNOMNb3OBaHMU!IO
reHeTHYeCKUX pecypcoB pacteHuit B KazaxcTtaHe

OaHUM M3 nepBbIX, KTO 0co3Han u obocHoBan HeobxoauMocCTL cbopa
COXpaHEHWA, W M3Y4EeHNs] TeHeTUYECKUX pecypcoB pacTelinii Dbl
3HaMeHUThI yyeHbllt Hukonait MeaHoBuy Basunos. H.Basuncs cozaas
HayyHyi0 TEOpMIO MHTPOAYKUMW pacTeHWn Ha OCHOBE MHOIOY:1CAEHHbL:
opurMHanbHeIX AaHHLIX Mo 6HoTaHuyeckon reorpadun, BOAIOLUI
pacTUTENLHOrO MUpa, nocneAoBaTeNIbHOCTW 3TanoB WU3MEHY.1BOCTU |
NpocTpaHCTBE U BO  BPEMEHW, CBOWCTBEHHbIX  KyMNbTY JHbIM |
AVKOPacTyLUM pacTeHusiIM U, BHEC TeM caMmbiM, OFPOMHbLIA BKNaj |
MUpPOBYIO HayKky. MHorme ero paboTbl, B TOM u4MCNe MOCESALUEHHbI
LUeHTpaM NPOUCXOXKAEHUA KynbTyp, OCTaloTca BOCTpebOoBaiHbIMU |
aKTyanbHbiMU A0 cerogHsitiHero AHs. H.BaBunoB n ero HayuHasi LIKon:
BHECNW HEOLEHUMBLIN BKNaj B U3ydeHwe U coxpaHeHnne TPP £ pernoe
LleHTpanbHoit Asun, Bkrlodasa KasaxcraH.

BHuMaHMe MUpoBON OOLECTBEHHOCTU K npobnemaMm reHeTudecku:
pecypcoB pacTeHWin pe3ko axkTususmpoBanocb B KoHue 1970-x roaos
MepBaa MexayHapogHash [UCKYCCUA, Kacaiolasaca IopUuantieckux |
nonutuyeckux acnektop modbunusauum [PP, cocrosnack Ha X
KoHdepeHumn SAO B 1979 rogy. B 1983 roay Obin  npuHs
«MexayHapoaHbili  JOroBOp RO TEHETUYECKUM pecypcam  pilCTeHWn»
KoTopbif nognucanu 113 ctpaH mupa. B 1992 roay Ha KoHdeperuun OO
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110 OKpyXalouwleit cpege v passutuio B Puo-ge->KaHeipo, beina npuxsTa
:KoHBeHL usi o Buonornyeckom pasHoobpasuun», nognucaHHas Ha CerofHs
70 ctpeHamn Mupa, B TOM uucne u KasaxcraHom. Cnepgyiowmm
‘paKTOpOM KOHCONWAauum MUpOBOro coobujecTBa No AaHHOMY Bonpocy
Tana |V KoHdepeHuus ®AO no PP, koTopas coctosanach B 1996 rogy 8
lenanyure. Mtorom atoin koHcepeHuuu cranm «Jlenuyurckas aeknapauus
{0 COX)aHeHWlo K  ycToMmuMBoMmy  ucnonb3oBanuic [PP  ans
11pOA0OBOS bCTBUS U CENbCKOFO X03UCTBax», noagnucaHHasa 154 ctpaHamu, u
[Fmobant Hbit nnaH AelcTBUA MO COXpPaHEHWIo U YCTONYMBOMY
ticnonb3oBsanmnio PP ans npoaoBOnbCTBUA M CEMbCKOTO X03aMUCTBay. JTH
:00bITUA SIBUNUCb CBUAETENLCTBOM NPU3HAHWA MUPOBLIM COOBLLIECTBOM
oro cparTa, 4to coxpaHeHue arpobuopasHoobpasusa — Aeno Bcero
‘1efloBeveCTBa, a He 04HON UNV HECKOMBKUX CTpaH.

C6opoMm, coxpaHeHMeM W WU3yYeHWeM TeHeTUYECKUX pPecypcoB
JacteHut  go  1990-x  rogoB 3aHuUMmarncs BcecolosHbil  UHCTUTYT
nacteHuesoactsa um. H.M.Basunosa (BUP), CaHkT-lMeTepbypr, KOTOPbIN
IMerl cBcu ¢hunuanbl B pa3Hbix pernoHax, B TOM uncne B pervoHe LIAS.
“locne o€ peTeHUA He3aBUCMMOCTH CBA3W rocyAapcTB — ObIBLUMX COIO3HbIX
nvecnybnuk ¢ BMPoM npakTtuaecku npekpatunuch. BosHukna peanbHas
'Fpo3a NJiTepu KOMMeKUUW reHeTUYeCKUX pecypcoB pacTeHWid B ITUX
~TpaHax. /3-3a 3KOHOMUYECKNX TPYAHOCTEN NpaKTUYeCcKn BCce uMmeloLunecs
Hbpasysl  pacTeHWd cTanu XpaHUTbCA B  HAYYHO-UCCHeaoBaTeNbCKUX
JAHCTUTYTUX MPU KOMHAaTHbLIX YCMOBUAX W TemnepaTtypax, U Ans
:0XpaHeHUs BCX0XecTn obpasLioB UX HYXHO OblNo BbiceBaTb Kaxabie 3-4
oja.

B ekabpe 1995 roga cocTosinocb nepeoe  CoBelljaHue
‘lpepcraBuTenei  cTpaH LUA3 n MEXAYHapoAHbIX  LEHTPOB
(OHCYNbTATUBHOW  TPYNNbl  MEXKAYHAPOAHbLIX  CENbCKOXO3ANCTBEHHbIX
iccnegoeanun (MKAPOA, CUMMUT, UDTIPU u ap.) no onpeaeneHmio
IpUOPUTETOB B oObBnactu cenbcKkoro xossancrea. OaHo#t M3 3agad
"|epBOCTE 1EHHON BaXXHOCTU ObINIO Ha3BaHO COXpaHeHue reHeTU4EeCKuX
necypcoB pacTeHuin. B 1996 rogy 6bina cosgaHa LieHTpanbHo-A3narckas
~eTb FEHE TUMECKMX PECYPCOB pacTeHunit, npeobpasoBaHHas B 1999 rogy B
! leHTpant.Ho-A3narckylo n TpaHcKaBKa3CKylo CeTb FeHeTUHECKMX PecypCcoB
pacreHuit  (LUA3CIPP, CATCN-PGR), uneHamu KoTopoW cTanuM Bce
10CeMb racyaapcts LleHTpanbHol Asum n 3akaekasbsa. HaunHaa ¢ 1998
oja, €Ta 1M opraHM3oBbLIBaTLCA IKCNeAULUMN No COOpYy MEeCTHbIX COPTOB M
HIX AUKMX copoauYelt ¢ ydacTueM ydeHbix cTpaH LIA3 u npeacrasutenein
1eKAyHaPoOAHLIX LeHTpoB KoHcynbTaTuBHOWM rpynnbl. B kaxgon crpaHe
nermoHa 6Goinn  onpegeneHbl rONOBHbIE  HAyYHO-UCCIEAoBaTenbLCKue
(HCTUTYTEI N0 COXPaHEHWIO, [JOKYMEHTUPOBAHUIO MU U3YYEHMIO
.@HeTUYecKNX pecypcoB pacteHun. B KaszaxcTaHe Takas ponb 6bina
o3noxera Ha Kasaxckmi HWW 3emnegenus wn pacrteHueBogctea. Bo
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MHorux HWW cTpaHbl cranu cosaaBatbCcsl WM BOCCTaHaENUBAThCS
XpaHUNUWa reHeTU4eckoro wmartepmana. Ha cerogHswWwHWiA [eHb |
6onbwuHctBe HUWM  xpaHunuwa yHKUMOHUPYIOT, XOTS U Tpebyio
MoaepHusauuu. B OCHOBHOM, 3TO CpefHecCpouYHble XpaHwnuuwia,

perynupyemoii Temnepatypoit o +4° C. B panbHeiiem, no mepc

BO3MOXKHOCTW, NpeaycMmarpusaeTca cos3jaHue XpaHunuuy Aonrc CpoYHor«

XpaHeHUAa, a TaKkKe Ucnornb3oBaHve METOAOB KpUOKOHcepBayun. B uenon:

Ans  KasaxctaHa Ha noBecTke [JHA CTOMT BONPOC  CO3/laHus
cneuunanuaupoBaHHoro HauMoHanbHOrO  XpaHuUNULA  reHeTUYECKW
pecypcoB pacTeHMIi WU >KUBOTHbLIX ANA  AONTOCPOYHOro  {paHeHu:
marepuana.

B HacTosilee Bpema B KasaxcraHe u pernoHe LIA3 BbinonHsierc:
HeCcKONbKO HaLMOHAmNbHLIX M MeXAYHapo4HbIX NPOeKTOoB n) cOopy
COXpaHEHUIO, WU3YYEHUI0 U UCNOMb30BAHWIO FEHETUYeCKUX pecypcol
pacteHuit. B paMmkax aTuUX NPoOeKToB XpaHUnNuila Nony4yunu HeolXoANMOe
obopyaoBaHne n npubopsbl, 3asepllaeTcAa pabota NO WHBEHTAL U3ALUK |
JOKyMeHTauuu KONeKLun CEenbCKOX03ANCTBEHHbIX KYNbTYp
Mnanupyetcs,  u4TO B KOHEYHOM utore, BCe K OnneKuui
CENnbCKOXO3AWCTBEHHbLIX  KyNbTyp, UMelowmeca B cTpaHe, 6yay
HaxoauTbCA B  CNEUNanu3npoBaHHbIX  XpaHWnuWax, OoTeevalowu;
TpeboBaHusaAM ex sifu coxpaHeHusi. B KasaxcraHe Talke BbINOMHAETC:
HEeCKOMNbKO MPOEKTOB [0 COXPAHEHMWIO repmonnasMbl B YCroBu:ix in situ
Mpu atoM BaxkHO, 4TOOLI CNOCOGLI coxpaHeHUs o6bLEKTOB ex sitil 1 in siti
rapMOHWYHO AOMNOMHANM APYr Apyra U Obinu HanpaBnNeHsbl Ha A0 STIDKEHWe

KOHEYHON LUenuM — coxpaHeHwe, BOCCTAHOBNEHWe U yCTOﬁHMBO(‘

ucnons3osaHue PP ans coxpaHeHus OuopasHoobpasus, pasBUTH:
CenbCKOro xo3AicTBa U NPOM3BOACTBA NPOAOBONbLCTBUSA.

Bonbuwoe 3HayeHne aAns KasaxcraHa vmeeT YCTAHOBNEHUE fECHOrO |
aKTMBHOro coTpyaHudectBa ¢ BUPom. B Hactosillee Bpema B BUP¢
nmeeTca 21965 obpasuos, cobpaHHbix B KasaxctaHe W permoH2 LIA3 1
COXpaHSieMbIX B CPEZHECPOYHOM XpaHuUnuiLe UHcTutyTa. Pacnp:aeneHuc
3Tux obpasLoB No KynbTypam cnegyioLyee:

- 3epHoBble - 9590 06pasLoB;

- OBOLUHbIE - 4488 0OpasLoB;

- kopMmoBble - 3706 obpasLoB;

- nnoaoBsbie - 1603 obpasua;

- TexHnyeckme - 1358 obpasuos;

- 6oboBble - 847 0bpa3uos.;

- NeKapCTBEHHbIE U apoMaTuveckue pacteHus - 373 obpasue.

Obpasubl U3 KasaxcrtaHa u peroHa LIA3 umelotca Takke 1

reHbankax UKAPOA (Cupusi), CUMMUT (Mekcuka), USDA (CLUA), 1
latepcnebeHe (FepmaHus).
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B Ke3axcTaHe NpMOpUTETHBIMI SIBNSIOTCH KOMNMEKUMM, Haxoaswmecs
'+ Creaylo WMxX opraHusauusx:

Konu-
Ne Hepxatenu konnexkyuin YyecTBo
coxpa-
HAEMbIX
o6pasyoB
Kasaxckun HWUWN 3emnegenus 1 pacTeHWeBOACTBa, 15470
_ | AnmatuHckas obnactb
2 Mpuapanbckas ONbITHAsA  CTaHUUA  FreHeTUYECKUX 9369
pecypcoB pacTteHuin um.H.BaBunoea, r.llankap,
| Ak obuHckas obnactb
3 Hay4yHO-Npon3BoACTBEHHbIN LeHTp 3epHOBOrO 7197
- xosancTea uM. A.bapaesa, AkmonuHckas obnacrtb
4 Ka saxckuin HN kaptodeneBoacTsa u oBoLWEBOACTBA, 11670
ArmaruHckas obnacrb
5 Kasaxckunn HUW nnopoBojcTBa M BUHOrpaaapcTBa, 3520
- Anmarel
6 HayyHO-WHHOBALUMOHHLIA LIEHTP XXWBOTHOBOACTBA W 3477
B BE ‘epuHapuu, Anmarsl
7 Kajabanblkckads  CeNbCKOXO3SINCTBEHHAA  ONbITHas 1500
cTaHumus, KocraHaiickas obnacto
8 01 0-3anapHsbilit HUW >KUBOTHOBO/ACTBA " 1229
pacTeHuesoAcTBa, LLibiMKkeHT
9 Kaaxckuin HAU pucosoactsa, Keisbinopga 1018
10 | KajaraHguHckuin HUAWN pacteHueBoacTBa U cenekuum, 1013
Ka »araHauHckasa obnacTb
11 Kp icHoBogONazckas cenekunoHHast ONbITHas CTaHuus, 779
KO: <Ho-KasaxcTaHckas obnactb
12 | Masnopapckui HUN cenbcKoro X031ICTBA, 450
_ | Nasnopapckasn obnactb
13 | MHcTuTyT BoTaHukn 1 (UTOMHTPOAYKLMKN, AnMaTbl 11187
14 | HayyHo-uccnegoBaTenbCKuin WHCTUTYT npobnem 18 000
6u nornyeckomn 6ezonacHoctn, XXamboisickas obnactb

okono 53,56% Bcex o6pasyoB B reHogoHae cCTpaHbl
fweHuua 16% - 3epHodypaxkHbie; 7% - KOPMOBbLIE;
neolebaesble; 3,9% - necHole KynsTypbl; 3,4% - NAOAOBOATOAHLIE W
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3epHoboboBsbie; 1,5% - puc; 1,3% - kaprodens; 0,8% - macnuut sle; 0,5%
- apuaHble, xnonyaTHuK, kpynsaHble; 0,04% - nekapcTBEeHHbIE pac "eHus.

B 2007 rogy 6bina paspaboraHa u npuHsita PernoHansHas (tparterus
coxpaHeHua M ucnonb3oBaHus PP ansa cenbckoro Xxo3sincrBa |
npogoBonbcTBna B LleHTpanbHoit Asuu u 3akaBkasbe. ller bio 3TO!
cTpaTerm siBNAETCS COXpaHeHUe reHeTUYecKUX PEecypcoB pacTeHui H:
ypoBHe, obecneuuBaioiem yctonumsoe arpobuopasHoobpasue, pasButiue
CenbCKOro xo3sncTea W Npou3BoACTBO NPOAOBONLCTBUSI B LleH rpanbHol
Asun n 3akaBkasbe. [lapTHepamm oT KasaxcraHa no peanusauui
PervoHanesHoit Ctpateruu 6binu onpeaenexbl cneaylolyue opraHusayuu:

- Kasaxckuit HAM 3emneaennss w pacTeHueBoAacTBa, Asl aTUHCKas
obnacrb;

- Hay4Ho-npon3BOACTBEHHLIA LIEHTP 3€epPHOBOrO XO03sicTBA UM
A.Bapaera, AKMonuHckasi obnactb;

- Oro-3anaguuiit HWW  xuBoTHOBOACTBA U pacTeHWU:BOACTBA
LUbIMKEHT;

- KocraHalickuit HM cenbckoro xo3sniicTBa, KocraHalickas 0 3nacThb;

- Hay4yHO-MHHOBALMOHHbLIN LIEHTP XMBOTHOBOJACTBA U BETE pUHApUK
Anmartbl;

- Kasaxckuit HUM nnoaosoacTBa M BUHOrpaaapcTea, ANMaTE|;

- Kaszaxckuit HU necHoro xo3sainctea, AKMONUHCKast 06nacTs;

- KaparanguHckmii  HWKM  pacTtenmeBogcTBa M cenekuum
KaparaHamHckasa obnacts;

- MHcTUTyT 60TaHNKM U DUTOMHTPOAYKLMM, ANMaTh!;

- MHeTuTyT BMonorun u 6UOTEeXHONOrMKU pacTeHnin, AnMarhi;

- Kasaxckuit HWW kaptodeneBoacTea u oBolleBoicTsa, Ak aTUHCKa:
obnacTts;

- Kasaxckuit HA sawmTbl 1 kapaHTUHa pacTeHu, Arnmartb!;

- Kasaxckuin HU xnonkosopcTtBa, KOXKHO-KasaxcTaHckas obiiacrs;

- BoctouHo-KasaxcraHckuin HAW cenbckoro xosancrea, BocTouHo-
KasaxcraHckaa obnacrs;

- MaBnoaapckuit HAN cenbckoro xo3sncTsa, MaBnogapckan obnacre;

- Kasaxckuin HAW pucoBogctea, Kbisbinopaa;

- KapabGanbikckasi  CENbCKOXO3AINCTBEHHAs  OMblTHAas  CTaHuuA
KoctaHalckas obnactb;

- KpacHoBogonaackas cenekunoHHas onbiTHaa craHuua, KoxHo-
KasaxcraHckas obnactb;

- AxTi0OUHCKast CenbCKOXO3ANCTBEHHasA OMbiTHAs  CTaHUUS
AkTi06UHCKan obnactb;

- Mpuapansckas onbITHas CTaHUus FeHeTUYECKNX PeCcypcoB [acTeHni
vwm.H.Basunosa, r.llankap, AkTiobuHckasa obnacTb;

- Ypanbckaa cenbCcKOX03AWCTBEeHHAsi ONbiTHAA cTaHuus, 3anagHo-
KasaxcraHckas obnacrs;
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- Ka3zaxckuit HayMoHanbHbI arpapHblil yHUBEpCUTeT, AnNMarhl;

- Kesaxckmit TrocyaapcTBEHHbLI arpoTexXHMY4ECKUn YHUBEPCUTET,
/\cTaHa;

- HauuonanbHbi LeHTp buoTexHonoruu PK, ActaHa.

OaHvM M3 BaXHbIX BOMPOCOB NpOGAEeMbl  COXpaHeHUs M
'ICNOMb30BaHNA  TEHEeTUYeCKUX  pPecypcoB  pacTeHun  sABRsieTcs
:0BEepLLEHCTBOBAHUE 3aKOHOAATENbCTBA U MEXAHU3MOB PEryfMpoBaHus B
abnactu rPP. Ha HaunoHanbHOM ypOBHe COBpPEMeHHoe
..aKoHoJarenbCcTBO CTpaHbl 6a3upyeTca Ha noroXxeHussx KoHcTUTyuuu
cTpaHbl 1 B o6LlEeM, NpeacTaBNsAeT CUCTEMY NPaBOBbIX MHCTUTYTOB, HOPM
{1 fpegmcaHnit, HanpaBneHHbIX Ha obecneveHne coxpaHeHus
vmopasHoobpasua. OAHON U3 BaxHbIX Ans KasaxcraHa sapad AensieTcA
pasBUTME 3aKoHojaTenbcTBa NO BOMNpocaM perynuMpoBaHuA AocTyna K
'EHETUYECKMM pecypcaMm M NONy4YeHWA BbITOA OT MX MCHOMb30BaHUS,
JIcxo4sl 13 TOFO, 4TO CTpaHa MOXeT BLICTYNaTb Kak B KayecTse
KCmopTepa, Tak U uMnoprepa reHeTUHECKUX pecypcoB. Himke npuBeseH
.lepeyeHt  OCHOBHLIX  3aKOHOAATenbHbIX  JOKYMEHTOB/akTOB Mo
.:0XpaHeHuIo n ucnonb3osanuio PP B Kaszaxcrane:

- 3ko 10rnyecknin kogekc PK (2007);

- Ilec 10n kogekc (2003);

- 3emenbHblil Kogekc (2003);

- 3atoH PK «O6 ocobo oxpaHAembix NPUPOAHLIX TEppUTOPUAX»
-20086);

- 3akoH PK «O kapaHTuHe pacTeHuit» (1999);

- 3akoH PK «O sawmre pacteHuin» (2002);

- 3akoH PK «O ceMeHoBogctee» (2003);

- 3akoH PK «O6 oxpaHe cenekuMoHHLIX 40CTIWKEHU» (1999);

- 3akoH PK «O 6esonacHocTy nuweson npoaykuuuy» (2007);

- 3akoH PK «O 3epHe» (2001).

.2 CocTosiHMe cenekuuy U ceMeHOBOACTBA CeflbCKOX03ANCTBEHHbIX
LynbTYyp 3 KasaxctaHe

Ewe B 6uitHocTb Coioza CCP ocywjectBneHne paspaboTaHHbIX, B
:00TBETC 'BUM C NPaABUTENbLCTBEHHLIMU PELUEHUSIMU, Mep MO pPasBUTHIO
ArpapHOW Hayku NO3BOMMNO co3path B KasaxcraHe HayuHO-TEXHW4ECKWN
joTeHUMan U MaTepuanbHO-TEXHWYeckylo  0Oa3y  cenekyum u
emeHoBcacTBa. B pecnybnuke aktMBHO npoBogunuck paboTbl Mo
cefiekuMm  MHOTMUX  CENbCKOXO3SANCTBEHHLIX  KynbTyp, B  KOTOPbIX
'4acTBOBANU BblAAIOWNECST CeNeKUUoHepbl U arpOHOMbl ¢ MMPOBbLIM
IMeHeM. 3a KopoTxui cpok KaszaxcTaH cTarn OAHUM U3 KpynHenLux B Mupe
.pousBoauTeneit 3epHa. Bo Bcex OCHOBHLIX MOYBEHHO-feorpauieckux
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pervoHax  Obinm OpraH13oBaHbI CenekynoHHbie  ydupexaeHus
yyacTBoBaBLUME B 06LECOIO3HBIX Mporpammax no cenekuyuun u MPP. On:
cyBepeHHoro KasaxcraHa 370 cTasio 0CHOBON ANs JarnbHeilwero pa3BuTus
cenekuyuu, B KOTOPOM /10JDKHa pearnbHO BOMMOTUTLCA UAes akafeMuk:
H./.BasunoBa o ToM, 4TO «MO Mepe pocTa NMPOU3BOACTBa U Nepexoaa
nepefoBbIM arpoTEXHOMNOIMAM pPOMb CenekuMu U copTa B NOBLILLEHM!
NpodyKTUBHOCTW pacTeHni byaeT Bce 6onee BospacTaTby.

B Hacroswee Bpems cenekumoHHas pabota B KasaxcraHe, |
OCHOBHOM, NMPOBOAUTCS B Hay4HO-UCCefoBaTenbCckux opraHnsauusax AC
«KasArpolHHoBauusi»  MuHuctepcTtBa cenbckoro  xossiiictea PK
npeacTaBnAoLMX, no cyTH, HauunoHanbHylo cuctem
CenbCKOXO3AUCTBEHHbIX UccneaoBaHuil. B Hay4yHO-TEXHUYECKUX NpoekTa:
no cenekuywn n NOAroToBKe KaJpoB y4acTBYIOT arpapHble YHWBepPCUTETb!
KpoMe TOro, cenekuusi no niweHuue ocylyecTBnsaercs B VIHCTUTYTe
6vonoruu n GuotexHonorun pacteHuin Komutera Haykum MuHMCTEpCTB:
obpasoBaHus u Hayku PK n HayuHo-npou3BoacTBeHHON hupme «PUTOH»
ABASIIOLLECA Ha CcerogHALWHUM AeHb €AUHCTBEHHLIM B CTpaHe YacTHbIM
CeneKUNOHHbLIM yupexaeHuem.

Cenekumna B KasaxcraHe nposoauTcA no 60 Buaan
CenbCKOXO3ANCTBEHHbIX pacTeHuin. AHanus nokasbiBaeT, YTO OCHOBHYK:
Aonio cosflaBaeMbiX COPTOB 3aHUMAIOT 3epHOBbIE KYNbTypbl - 35% o
obujero obvema coptoB 1 mMbpuaos. 23,7% cocTaBnaeT AoNA MI0A0BO
AroAHLIX KynbTyp; 13% - KOPMOBbIe KyNnbTypbl; 7,5% - kapTtoderb; 6,1%
oBouwebaxueBble KynbTypbl; 4% - TexHudeckne KynbTypsl; 3,5%
KpynsHble KynbTypbl; 2,8% - 3epHO6060BbIe KyNbTYpbl; 2,2% - MACANYHbI¢
KynbTyphbl; 2,2% - BUHOTpag.

BOoNbLMHCTBO  MHCTUTYTOB W ONbITHBIX  CTaHUWA  NpoBOAW
OfiHOBpeMeHHO paboTy Nno cenekuMnm psiga CenbCKOXO3ANCTBEHHbI:
KyNbTYp, HEKOTOpblie — CNEeunanusnmpyioTcs Ha CenekuMnm OTAenbHbL
BuaoB. Cenekuma pacTteHUd B KasaxcTaHe MpoOBOAUTCH, [MaBHbIM
obpa3oMm, B cneayioux Hay4HbIX YYpexXaeHusX:

- AKTIOBUHCKas cenbCKOXO3ANCTBEHHAas ONbITHas CTaHuus,
AkTi0OUHCKas obnacTb (NileHMua, Npoco, suMeHb, cadnop, kapTodens,
tbypaxHble, ArogHble KynbTypsbl);

- BoctoyHo-KasaxcraHckuin HUW cenbckoro xo3aicTea, BocTouHo-
KazaxcraHckas obnactb (NweHuua, ypaxkHble, MaciinyHble KynLTypbl);

- MHcTuTyT 6uonorumn n 6norexHonornn pacteHuin, AnMaThl (nweHuua
puc, niouepHa, kaptodens);

- Kazaxckuit HM 3emnegenus n pacteHneroacTsa, Anmartuickas
obnacTb (niueHula, AYMEeHb, oBecC, TpUTUKane, 6060BbIe KynbTYpbI,
KYKypy3a, caxapHasi CBeKna);

- Kasaxckuit HAW kaptodeneBoacTea 1 oBoLIeBOACTBA, AnMaTuHCKas
obnacTtb (kapTodens, OBOLHbIE KYNbTYpbi);
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- Kasaxckuit HUX nnogosoacTtBa U BUHOrpagapcrea, AnMarhl
‘NNI0AOBbie, BUHOTPAR);

- Kasaxckuih HAM pucosoacTtsa, Keisbinopaa (puc, dypaxHsle,
OBOLYHEIE KYNbTYpbl);

- Kazaxckuin HAU xnonkoBoactea, KOxHo-KasaxctaHckas obnacTb
(Xnon4yaTHUK);

- Kapabanbikckas cenbCKOX03AWCTBEHHAsA ONbiTHaA craHums,
IlocTaHalickas obnactb (NiueHuLa, AYMeHb, NPoco);

- Kaparanaunckuin HAM pacreHueBoacTBa U cenekuuu,
|laparaHguHckas obnacrte (NweHuya, sYMeHb, kapTocdenb, MHOroneTHue
" paBbl, NeEKapCTBEHHble pacTeHNns);

- KocTanaitckut HAWM cenbcekoro xossinctea, KocraHaiickas obnacTb
‘KapTodenb, TEXHUYECKUE KYNbTyphbl);

- KpacHoBoponaackas cenekynoHHas onbiTHas craduus, KxkHo-
I{azaxcTaHckas obnacTts (NeHnya, SMMeHb, nlolepHa, cacdnop);

- Hay4HO-MHHOBaUMUOHHbLIN LIEHTP )XMBOTHOBOACTBA M BETEPUHApUK,
AnMaTbi (pypaxHbie, KOPMOBbIE KYSbTYpbl);

- Hay4Ho-npousBogcTBeHHas oupma «PuToH», KoctaHaiickas
abnactb (neHnuya);

- Hay4HO-npon3BOgCTBEHHLIN LIEHTP 3€pPHOBOIO X035MCTBa M.
.\.bapaeBa, AkmonuHckas obnacrtb (NweHuLa, ’YMeHb, 0BEC, rpeymnxa,
11HoroneTHWe TpaBsbl, 6060Bble KynbTypbl);

- NMasnogapckuit HN cenbckoro xo3saiictsea, MNasnogapckas obnacrts
WeHnya);

- CeBepo-KasaxcTaHckuin HA cenbckoro xosancrea, AKMOnNnHcKas
abnacTb (MHOroneTHWe Tpasbl, KapTodens);

- Oro-3anagHbiit HAW xuBoTHOBOACTBa M pacTeHNeBOACTRA,
| UbIMKEHT (chypaXKHbie KynbTypbi).

Cenexkuus, Kak Hayka W TexHonorua, aomkHa ObiTb obecneyeHa
' BanudunyuposaHHbiMu - Kagpamu. B 1990-e  roabl  nmpowusolien
. HAYMTEMbHLIN OTTOK KaapoB u3 cdepbl Hayku. Takoe cHuXeHue
| ONINMECTBa y4YeHbIX, npexae Bcero, 6bi1o 06ycrnoBneHo couvanbHbIMK,

IKOHOMUYECKMUMU U OpraHU3auMoHHBIMU MPUYMHAMK, B 4YMCNe KOTOpbIX:
llegoctaTodHocTb  06bemoB  ¢buHaHCUpOBaHWA,  HECOBEpPLUEHCTBO
11exaHn3mMoB (PMHAHCUPOBaHWUSA, KOHTPOSiA, METOAOB MIiaHUpoBaHusA,
opraHusayuu uccrnejoBaHuin, CUCTeMbl CTUMYNMPOBaAHUA M NOALEPKKMN
*'YeHbIX U CeuuanucToB, CHIDKEHUE NpecTbka yYeHoro, HeCoBEpLUEHCTBO
HlopMaTUueHO-NpaBoBoil 6asbl M UHopmaLUoHHOro obecnevyeHus Hayku. B
“HUBepcuTeTax 3akpbiBanuchk Kadeapbl NO NOATOTOBKE CeNleKLUUOoHEepoB.
““onbKo B nocneAHue roabl HAMETUITOCh HEKOTOpOe yydlleHue B obnactu
1HOArOTOBKM KajpoB B CBA3U C MNPeanpUHUMAEMbIMU CO  CTOPOHbI
locyfapcTBa MepaMu NOAAEPKKM Haykm W Bbicwero obpasoBaHusl.
1>0MbLYI0 NOMOLb B MOATOTOBKE W NOBblLIEHUN KBanudUKaLuW y4eHbIX-
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CeneKyMoHepoB OKasbiBalOT MeXAyHapoaHbie LeHTpbl KoHCynbTaTUBHO:
rpynnbl  MeXAYHapoAHbIX CENbCKOXO3AWCTBEHHbLIX  UCCNeaoBaHui
KIMCXWU (Consultative Group on Intemnational Agricultural Research
CGIAR).

Pa3suTue cenekuuvm U BHeapeHWe B NPOU3BOACTBO HOBLIX COPTOL
TpebyeT XOpoLWIO pasBUTON CUCTEMbl CEMEHOBOACTBA, BKAlOYalOLLE!
co3laHWe U TrocyfapCTBEHHOe WCNbiTaHWe COpTOB, NPOM3BOACTB!
OPUrMHanbHbIX, SAIUTHLIX U PENpPoAYKTUBHbLIX CeMsH. B HacTosilee BpeM:
B KasaxcraHe nNpuMHHUMAIOTCA Mepbl MO COBEPLUEHCTBOBAHUIO 3TOI
cuctembl. B cooTBeTCTBUU C  [EACTBYIOLYUM  3aKOHOAATENNLCTBOM
NPON3BOACTBOM W peanu3alueil CeMsH, IKCNEPTU3ON WX COPTOBbLIX |
NOCeBHbIX KA4YecTB, MOMYT 3aHUMarbCsi TOMbKO  aTTEeCTOBaHHbI¢
opraHu3aLuM U XO3AICTBa — OpraHU3auMU-OpUrMHATOPLI CeMSH, AMUTHO
CeMeHOBOAMYEeCKWe W CemeHoBofueckue xo3sitcTBa. CnepyeTt npusHaTb
YTO CUCTEMaA CEMEHOBOJCTBA B CTpaHe HyXAaeTCA B YNyulUEH!U U MOK:
He OTBe4YaeT COBpPEMEHHbIM TpeboBaHUsAM BbLICTPOro BHEAPEHUS HOBbL:
COpTOB B NpPOM3BOACTBO. He HanakeHo aMMTHOEe CEeMEHOBOJCTBO Mt
MHOTMM 3KOHOMMYECKM BaXHbIM KynbTypaM. Bce 310 HeraTuBHc
CKasblBaeTCA Ha CBOEBPEMEHHOCTM U Ka4ecTBe COPTOCMEHbI |
COpPTOO6HOBNEHUA, SABNAETCA OQHMUM U3 cAepXuUBaloWMX daKTopol
AusepcucbukaL|um pacTeHMeBOACTBA.

1.3 CoctosiHme 6uotexHomnoruu pacreHn B KazaxcraHe

Umesn pasBuTyio nHdpacTpyKkTypy ans nposegeHu;
dyHAaMeHTasnbHbIX U NPUKNaAHbIX UccneaoBaHUii, KBannuLMpOBaHHLI
Kaapbl W COBPEMEHHYI0 NPOW3BOACTBEHHYIO 6asy, OCTaBLUYIOCA NOCN«
pacnaga CCCP, KasaxcraH Hapsay c¢ Poccueit onpepenus
6UOTEXHOMOIUIO  NMPUCPUTETHBLIM  HanpaBfeHWEM  CBOEro  HayyHo
TeXHOMornyeckoro passutus. [Ona  yckopeHHoro U addeKTUBHOr
pa3BUTUA 3ITOW HayyHoW oTpacnu, B KasaxcraHe B Havane 1990-x ropol
6bina paspaboraHa PecnybnukaHckas LeneBasi Hay4HO-TexHUYeckKa:
nporpamma "Mcnonb3oBaHue MeToAOB OWOTEXHOMOTMM B MeaULUHe
CenbCKOM XO035INCTBE W NPOMbLILNEHHOCTH" U co3faH HaunoHanbHbI
ueHTp OuotexHonoruun Pecnybnuku KasaxcraH (HUBE PK), craswmi
roNnoBHOW opraHusayueit No peanuaaluyu nporpaMmmbl. 3TU MepPb! Chirparn!
BaXHYI0O pofib B COXpaHEHUM Hay4HO-TEXHUYECKOro noTeHuwana |
KoopAMHaLUun aAeaTenbHOCTU B obnactu buotexHonornu.

BknioyeHue 6uoTexHONOIMM B  FOCYAapCTBEHHbIE  MPUOPUTETE
WHHOBALMOHHOIO Ppa3BUTWA O3Ha4aeT ©Ge3yCrnoBHYI0O akTyasibHOCTI.
¢dyHAaMeHTanbHbIX U NpUKNagHbIX UccneaoBaHWA B 3aTod obnactu. |
KasaxcrtaHe AOCTUrHyThl OonbluMe ycnexu B pafe hepefoBblx Hanpas
newxun Guonormu u, npexxae Bcero, B obnactu ¢pu3nKo-xmmudeckoin 6nono
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‘MM — pyHAameHTanLHOW M MEeTogUYecKoll OCHOBbI COBpPEeMeHHOM
)MOTEXHOMNOIMW. 3TU UCCrlefOBaHWMA NONYYMNU  LUMPOKOE MUpOBOE
{ipu3HaHUe W NPUHECnM 3acflyKEHHbll aBTOPUTET  Ka3axCTaHCKOM
vuonoruy, ctanu 6asol 45N cosfaHns BbiCOKUX BuotexHonormi. Tak, B
iesynbTaTe BbIABNEHUS OCODEHHOCTEN perynauum cuHTesa Oenka U
CTPYKTYptl puboHyKnenHoBbIX kucnoT (PHK) cTtano Bo3sMOXHbIM peuieHne
11pobnembl YCTONYMUBOCTM K ONacHbIM BUPYCHbLIM WH(DEKLUAM Ha OCHOBE
AHTUCMbICTOBBIX  PHK. W3yueHue cCTpyKTypbl oOpradus3ayun reHoma,
:neumncunuecknx nocnegosarenbHocten OHK pgano Havano HoBbIM noj-
> oflaM K noBbllIeHNIO 3(PPEKTUBHOCTN cenekuun pacTeHuin. YcnewHoe
DasBUTUE Uael U MeTo 0B KINeTouHOW Buonorun n uanonorm pacTeHum,
. OAHON CTOpPOHbLI, MonekynspHo GuosiorMm U reHeTUKU — C Apyrowm,
11pMBENO K CTaHOBIEHUIO B pecnybrike HOBLIX METOA40B U MeTOAONOINA —
1 NIeTOYHOA U FeHHOW MHXeHepuu. AKTMBHO pa3BUBaeTcsi MoreKysisipHas
iIMMyHonoriMa  —  dbyHAameHTanbHas OCHOBa COBpPEMeHHO
1 tMMYHOB1OTEXHONOMU.

Ocobo npu3aHaHbl 3a pybexoMm KasaxcrtaHckue pabotol B obnacrtu
)MOTEXHOMOIMMN CENbCKOXO3SINCTBEHHLIX PAacTeHUd u, nNpexae BCEFO,
. €pHOBbLIX 3nakoB, ABnsiowmMxca Haubonee CRNOXHLIMW, B OTHOLUEHUN
i EHETUYECKOTO MaHunynupoBaHus, obbekramu. HekoTopble
DNOTEXHOMNOTMKN, KaK, Hanpumep, 3KCNepumeHTanbHasa ranfaougus U
| NEeTOMHasA cenekuus, yXe BbllLY 32 paMmky nabopaTopHbIX pa3paboTtok U
11CNOMb3YI0TCA AN CO3AaHUA XO3SNCTBEHHO LUeHHbIX hopM pacTeHun.

BuoTexHonormdeckue uccnenoBaHust CerogHs akTMBHO NPOBOAATCA B
I@YYHbIX YYPEXAEHUAX MUHUCTEpCTB obpas3oBaHUS M HayKu, CefbCKoro
; 03ICTBA, 3apaBooxpaHeHna W ap. K Hactosillemy BpeMeHn B
hecnybnvke nNony4unyu pasBUTHE Takue HanpasneHus OuoTexHonorum,
| @K:

- NPUMEHEHWE KINETOYHbIX W TKAHEBbLIX KYMbTyp ANs KOHanbHOro
1MUKPOPA3MHOXEHUS M O3[J0pPOBMEHUsT pacTeHUN, KIEeTOYHON CeneKuuwm,
KCepUMeHTanbHON ranonauu,;

- MOneKynsipHole u 6uoxummnyeckue mapkepbl Ans cenekuuu;

- TeHeTUYEeCcKoe PEeKOHCTPyMpOBaHWe pacTeHM Ha OCHOBE METOAOB
| NETOYHOW 1 FTeHHOW UHKeHepuu;

- MOny4YeHue MNPOMbILIIEHHBIM CNOCOBOM LEHHBIX Ouonornyecky
AKTUBHbIX BelyecTB W OuonpenaparoB pacTUTEfIbHOro, MUKPOOHOro u
:{MBOTHOTO NMPOUCXOKAEHUST;

- UMMYHOOMOTEXHONOTNN cosgaHus AuarHocTn4ecKux 7
npodunakryeckux cpeacrts 6opbbbl ¢ bone3HsAMU YenoBeka, XKUBOTHbIX K
[yacTeHus.

PaccuutaHHass Ha nepcnekTMBY Hay4HO-TEXHONOTUYecKas NONUTUKA
lipM3BaHa peasnvsoBaTb 3TOT NoTeHUWan W co3garb HOBble NPeAnoCbIKM
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ANA onepexalowiero pa3sutna 6a3NCHLIX TEXHONOMUA, K YUCMY KOTOPbIX, |
nepsyio ovepeab, OTHOCUTCH BuoTexHonorus.

Ecnn rosopuTb 0 NpuopuUTeTax, TO BaXHeWLeN Ha cerogHs 3agades
fiBnAeTcA noabem OUOTEXHONOrMYECKOro MpoM3BOACTBA BO  BCE:
OCHOBHbIX cdpepax SKOHOMMUKM, BKIMiOYasi MaclmabHoe WCMONb3oBaHUC
B6uoTexHonorin B cenekuMM W pacTEeHWEBOACTBE, A€ OHU OKAaXYTC!
MOLLHbIM WHCTPYMEHTOM B CEnekuuk YCTOMUUBLIX K  3KCTpemanbHbik
YyCNOBUSIM CpeAbl BbICOKONPOAYKTUBHbIX COPTOB CEMNbCKOXO3AWCTBEHHbL
pacteHuil. WMmeHHo a3TuM obycroBneHa nNpoBoAMMas B  CTpaH¢-
opueHTaLus HayuoHanbHbLIX Hay4yHO-TEXHUYECKUX nporpamMm B obnacTi
6uonorun, 6uoTexHoOnorMu U CenbcKorc X03AUCTBa Ha pelLLeHne HacyLWHb:
NpakTU4YeCKUX 3agay, OpueHTauUus Ha Hy¥Abl U NOTPEeBHOCTW KOHEYHOT(
nonb3oBaTtens. Tak, OAHWM W3 OCHOBHbLIX 3afaHui nporpammt
¢dyHAaMeHTanbHLIX UccnegoBaHui B obnactu Guonornyeckux Hayk Hi
2009-11 rr. sBnseTcs pas3paboTka HayyHbIX OCHOB  YNydlLEHM:
NPpUOPUTETHLIX NPOAOBONLCTBEHHLIX KynbTyp KasaxcTtaHa Ha 6a3e
MONeKyNApHbIX, BUOXUMUYECKUX U (PU3NONOTrO-TeHETUYECKUX MPOLECCOB
nokasatenei U1 MapkepoB CENEKLMOHHO-LIEHHbIX NPU3HAKOB C aKLEHTOM
Ha MPOAYKTUBHOCTb, KavyecTBO MW YCTOMYMBOCTL K abuorTuueckum |
6uoTnyeckum CTPEeccoBbIM dakTopam; YCOBEpLUEHCTBOBaHM!
CYu|ecTBYIOLUMX WU CO3AaHWE HOBbIX OUOTEXHONOrMA  yrydlueHu:
BaXHEWLLUMX CeNbCKOXO3ANCTBEHHbIX KyMbTYp C  UCMOJb30BaHWEN
COBpEMEHHbIX METOAOB MOJSIEKYNSIPHOK U KIEeToYHon  Guonoruu
3kCnepuMeHTanbHOW ranmouaum u  otjaaneHHoW rubpuausauunm |
coveTaHuM C TpaauLUMOHHOW cenekuuen. Kpome Toro, B 2009-11
peanusyloTci  HayyHO-TeXHWdeckue nporpammsl  «PaspaboTtka |
BHeApEeHWe B CenekUWoHHYI0 NpaKTUKy MONEKYNAPHO-TeHEeTUYECKUX |
6nonkeHepHbIX MeToA0B yCKOpeHHoro cosfaHus HOBb!:
BbICOKOYPOXaMHbLIX COPTOB  CEMbCKOXO3SINCTBEHHbLIX  KYNbTyp  AJs
AanbHenwero ykpenneHuss npoaoBosSibCTBEHHOW 6e30nacHOCTH CTpaHb!»
«Paspaborka M uWcCnonb3oBaHMe TEHHO-UHXKEHEPHbIX U  K1ETOYHbL
6uoTexHonorun B MeanuMHe, CenbCKOM XO3fARCTBE, OXpaHe oKpyXaiollel
cpeabl, nuweBon U nepepabaTbiBalolyeii NPOMbILLNEHHOCTUY»; «HayyHo
TexHWYeckoe obecrnedeHne rocyaapcTBEHHOIO perynuposaHus obopoT:
reHeTudyeckn moaucduLunpoBaHHbix 06bekToB B Pecnybnuke KasaxcraH»
«puknagHbie HayuHble uccneposaxua B obnacrun AlNK».

OpHako cneayeT npusHatb, YTO HECMOTPA Ha 3HayuTenbHbll
nporpecc U JAOCTUFHYTHIW BbLICOKWA ypoBeHb OuoTexHonoruu, e
COBpeMeHHbie HanpasfeHusl elye He Hawnu B KasaxcraHe JOMKHOM
NPUMEHEHNA U MoTeHUManbHble BO3MOXHOCTM MeTohoB 6uoTexHonoru
AO CMX MOP OCTalOTCA HeAoCTaTOMHO peanu3oBaHHbIMW. CBAzaHo 3TO
npexae Bcero C TeM, YTO B TeYeHWe MHOIUX feT OTCYTCTBOBana CBA3l
Mexay «bonbLuoit» Haykoil U Npou3BoACTBOM. M Ha CEroAHSWHNA JeHb Ht
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cchopMipoBaHa cucTemMa W COOTBeTCTBYioWas MHApacTpykTypa Ans
roMMepulanu3auuM M BHEAPEHWA HOBbIX TEXHOMOMMA W Hay4dHbIX
Ha3paboToK, NpakTUMecku OTCYTCTBYIOT cheuyuanncTbl B 3Toi obnacTu.
JyujecTeyiowue MexXBeAOMCTBEHHble OGapbepbl TakKe 3aTpyAHAIOT
‘yacTue 8 MeXOTpacnesblx Nporpammax M NpakTUYeCKyio peanusaumio
e3ynbTaToB..

paHAMO3HLIA  MUPOBOA NPOPbIB B MPOU3BOACTBE  OCHOBHbIX
:eMbCKOXO35INCTBEHHBIX KynbTyp, HasBaHHbI «3efieHOW peBomniouuen»,
<:Tan BO3MOXEH He TOoNbko Onarogaps Hayke v TEXHOMOTMAM, HO TakkKe
co3gaHuem  aheKTUBHO  (bYHKUMOHUPYIOWMX  cnyx6  BHeapeHus,
liponarad,bl U pacnpocTpaHeHUs1 3HaHWiA.

APUOPUTETHbLIE 3AAA4U N HAINPABJEHUA
DEATEINbHOCTU B OBJIACTU CEJIEKLUWWN, BUOTEXHONOIMU U
FEHETUYECKUX PECYPCOB PACTEHWU B KASAXCTAHE

.1 MpuoputeTHble CeNbCKOXO3ANCTBEHHbIE KyNbTypbl KazaxcTtana

CTparerns ucnonb3csaHus BUOTEXHONMOINN U reHeTUHECKUX pecypcoB
pacTeHul AnNA cenekumn AoImKHa yunTbiBaTb pAg ¢hakTopos, BXKHbIMUA U3
10TOPbIX ABNAIOTCS pa3paboTaHHOCTb TexXHOMoruih W uX  Kaaposoe
nbecneveHne, BUgbl pacTEHUA U KyfbTyp, UMeloLMe Knio4eBoe 3HavyeHue
.11 NPOAOBONLCTBEHHOW 6E30NAaCHOCTN U IKOHOMMKM CTpaHbl U PeruoHa,
HaumoHanbHbI U rmobanbHbI NPUOPUTETLI, @ Takke Te BUAbI, KOTOpblie
llaxoAsTcA noj yrpo3o MCYE3HOBEHMUS.

Ha HaymoHanLHOM YpOBHE NPUOPUTETHBIMW CEMNbCKOXO3ANCTBEHHBIMU
' yNbTyparu ABASIOTCA:

- Bxozawme B MHOrocTopoHHiolo cuctemy MexayHapoaHoro Jlorosopa
no TPP ansa npopgoBonbCTBUA U cenbckoro xosancrsa (The International

‘reaty on Plant Genetic Resources for Food and Agriculture);

- uMetolyue boraTtoe pasHoobpasue B MecTHoOW ¢hnope;

- cTapOMeCTHble copTa;

- obragaiowme PbIHOYHLIM CRPOCOM W 3KOHOMMYECKON BaXKHOCTbIO
< BKIo4as
110TEHLUManbHYI0);

- UMeloLYMe aZanTUBHbLIE BO3MOXHOCTH;

- uMetoLMe ABoWHOE HasHavyeHne (NMTaHne/Kopma);

-UMeloLjre 3HaUNMOCTL Ans obecneveHna rmobanbHoR/pernoHanbHoM
LIpof0BONLCTBEHHON De3onacHoCTH.

KasaxcraH, 3aHumaiolwmin obwmpHylo Tepputopuio B LleHTpanbHoM
A3MM C LWUMPOKMM  pasHoobpasMeM NpUPOAHbIX, KNIUMaTU4eCKUx W
::oUManbHO-3KOHOMMNYECKNX YCIOBWUW, AOSMKEH YUYUTbLIBATb PernoHanbHbIN
«pakTop npu paspaboTke W peanusayuMu  cTpaterMm  pasBUTUA
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6uotexHonorun, MPP u cenekunu. BakHeNlLUMMM KynbTypamit B PErMOHt
LA3 asnsloTcs: nwenunya, A0noHA, BUHOrpag, niouepHa, abpukoc, Hy1
XynionyaTHUK, ToMaT, AblHA, bUcTallKa, rpaHar, ropox, lUmMmeHb, caxapHas
cBekna, aconb, puUc, KyKypysa, 4yeuyeBmua, cos, xypma. Bce a1
KynbTYpbl, 32 UCKriodeHUeM cuctalikm U XypMbl, SABNSIOTCA 00beKTaml
cenekunoHHblx  uccriegosaHuin B KasaxcraHe. Ha  ochoBaHui
nposeAeHHblx B 2010-2011 rr. onpocoB n faHHbix [OCyAapCTBEHHOI
peecTpa CENeKUMOHHbIX AOCTUXKEHWUN, AONYLEHHbIX K UCMOMbL30BAHWNIO |
Pecny6nuke Kasaxctad (ActaHa, 2010), MOXHO BblaenuTb CNefyloLLUe
3KOHOMUWYECKN BXKHbIE KYNbTYpbl:

- 3epHoBble (NLWeHnua, S4YMeHb, POXb, TPUTUKane, OBEC);

- KyKypy3a;

- KpynsiHble (Mpoco, rpeyunxa, puc);

- 3epHO6000BLIE (rOpoX, Cosl, MaLl, HYT);

- MacnuvHble (NOACONHEYHMK, ropunla, cadriop, panc, nex);

- TeXHU4Yeckne (cBekna caxapHas, Tabak, XnonyaTHUK);

- Kaptodpens;

- oBOUWHbIE U Oaxyesble (Kanycra, Tomar, NyK, Orypel. 4eCHOK
MOpKOBbL, CBEKfMa CTONoBasi, peAbka, peauc, nepeu, baknaxad, apbys
AbIHA, TbiKBa, kKabayok, canar);

- kopMoBble (BMKa, JOHHUK, CyaHCKas TpaBa, copro, morap, fiouepHa
KneBep, acnapueT, XKMTHSK, JTOMKOKONOCHUK, KOCTpel, amapaHT Opioksa
TYpHenc u ap.);

- N040Bble ceMeuKkoBble (ADNOHA, rpyLua, ainsa);

- NnoaoBbLie KOCTOUKOBLIE (CMMBA, anbiva, BULLHSA, YepeluHs, abpukoc
nepcuk);

- AirogHble (3eMnsAHMKa, CMOPOAMHA, ManuHa, obnenunxa, KpblKOBHUK);

- UUTpYycoBblie N cybTponuyeckue (MHXNP, rpaHar);

- opexonnogHelie (rpeLxuin opex);

- BUHOrpaa;

- UBeTOYHO-eKkopaTuBHble (pos3a, rnaguonyc, ¢pesus, wupuc
TioflbNaH, Hapuuce, Xxpu3aHTeMa, NUOH, NMUIKUs, CUpPEeHsb U Ap.);

- ra30HHble TpaBbl;

- necHble.

MpeacTaBnseTcst BXKHbLIM NOAYEPKHYTb, YTO NepeyveHb NPUOPUTETHLL
KyNnbTyp AomkeH oTBe4yaTb TpeboBaHMAM, Kak NpPOAOBOMLCTBEHHOI
6e3onacHOCTW cCTpaHbl, Tak M 3KOHOMUYECKOW LienecoobpasHocTu
OcobGeHHO 3TO BaXHO B CBA3W C TeM, UTO cenekuuda, GuoTexHonorus
coxpaHeHue 'PP aBnsioTca 40BONbHO AOPOroCTOALIUMU TEXHOMOrUsAMM |
meponpusiTuaMu, TpebyloLMMK TIWATENbHOFO aHanusa BO3MOXHOCTel
CTpaHbl WM OUEHOK pucka B KaXAOM KOHKpPeTHOM criyyae (Buj
6uoTexHonorusl, reHooHa, Cenekuusi, CEMeHOBOACTBO, BHYTPSHHUA |
BHELHWUIM PbIHKW U T.M.).
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.2 BaxHe#wmne abuoTuyeckue U GuoTHYecKne paKkTopbl cpeabl,
urpaHMYnBalliie CenbCKOXO03ANCTBEeHHOE NPOU3BOACTBO B
{asaxcTaHe

TeppuTopus KasaxcraHa oxsaTbiBaeT nnowjagb 2,7 MAH. KM, uTo
coctaBnser 70% Bcelt Tepputopun LleHTpanbHoi Asuu. [aHHyio
" eppUTOpUIO MOXKHO pasfenuTb Ha Tpu reorpaduyeckne 30HbL: @) IoXKHas
. OHa C NpenMyLLeCTBEHHO opoLuaeMbiM 3emneaenuem; 6) ceBepHas 30Ha,
1 oTopasi noaAxoAMuT Ans 6orapHoro semrnejenust N XUBOTHOBOACTBA, B)
fleHTparbHas 30Ha, HaxoAsAlW@asacAa B 30He MNOMNYNyCTbiHHLIX cTeneh W
IpUrogHas, B OCHOBHOM, AN 9KCTEHCUMBHOW CUCTEMbI WCMONb3OBaHMWA
nacTouw. Bonblias 4acTb TeppuTopuu KasaxcraHa SBfsieTCA 30HOIM
|MCKOBAHHOIo 3eMrnedenus, B NepByld odepelb, BCIEACTBUE DPe3Ko-
| OHTMHEHTaNBHOro KIUMaTa CO CBOMCTBEHHLIM PAAOM HebnaronpusTHBLIX
1buoTudeckux n Guotndecknx hakropos cpeabl, HeraTUBHO BNUAIOLNX Ha
:0CTOSIHNE CENnbCKOro xo3acTea v arpobnopazHoobpa3sns.

,A\6uomudyeckue hakmopsl

FOxHas 3oHa. OCHOBOW CenbXo3npou3BOACTBa STON 30HBLI ABNAETCSA
cucTema opolsaemoro 3semneaenus. KnuMaTudeckme ycnosus tora
llasaxctaHa kpaitHe pasHoobpasHbi, 4yTo obycnosneHo penbedom
I11€CTHOCTY (ropbl, CTenu, NONyNyCTbiHN U NYCTbIHU), CUILHO BIIMAIOLLMM Ha
(:CTeCTBEHHbIE YCMOBUS aTMOC(EPHLIX LUMPKYAUUA. 3HaunTenbHasa 4acTb
{10CEBHbIX NAowaaen pacnonoxeHa B 30He HEAOCTATOUHOIO YBNa)XXHEHUSA.
‘loaToMy ocobeHHO aKTyanbHOW siBASieTCA npobnema ynyylleHus
<:efbX03MPOU3BOACTBA B 3acywnuBbLIX pernoHax. Onsa iora KasaxcraHa
; apakTepHbl Pe3Ko BblpaXeHHasi KOHTUHEHTanbHOCTb, apPUAHOCTD,
\IKTUBHOCTb  LIMKNOHWYECKMX BeTpoB. KOHTUHeHTanbHOCTL KUMaTa
iIPOABNAETCA B 3HAYUTENbHLIX  KoflebaHWUAX  MeTeoponorMieckux
«pakTopoB, X roJJOBOM U CYTOMHOM Xo/le, BLICOKOW NeTHen TeMneparype u
11N3KOI OTHOCUTENLHON BNAXXHOCTH Bo3Ayxa. CMeHa ce3oHOB NpoucxoanT
DBLICTPO, XONoAHas U AOBOSIbHO HEYCTOMYMBasA 3UMa CMEHSAETCH BraXHoM
Il TeNnow BECHOM, a XapKoe cyxoe NeTo — BRaXHOW W npoxnagHon
oceHblo. AnutenbHocTe Oe3amopo3Horo nepuoga cocrasnaetr 220-230
CYTOK, CpefiHecyTouYHas TeMnepaTypa paBHa 16,9° C, rooBoe KonuyecTso
ocagkos — 300-350 mm. Tpu 3TOM NO CcpeaHero4oBOMY KOMMYECTBY
ncapkos HabnoaaeTcs bonbluas BapuabenbHOCTb NO TePPUTOPUN 30HBI U
110 cesoHam roga. Hanbonbliee KONMYeCcTBO OCaAKOB BhbinajaeT B 3UMHe-
1ieceHHue nepuofibl — 78%, oceHbto — 18%, netom — 4%. B opolwsaemoli
.oHe tora KasaxcraHa noutM Kaxgbld roj, u3-3a HeAoCTaTO4YHOW
*'perysiMpoBaHHOCTU BOMPOCOB BojopacnpedeneHnss Mexay cTpaHamu
{leHTpanbHoi AsnM, Bo3HMKalOT NpobneMbl C MNOCTYNNeHueM BoAbl B
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neTHui nepvol, faxe ecnu HabnwjaeTcs ee U3BLITOK B 0CeHHe-3MMHUI
nepuoa.

CesepHasd 30Ha. B Hee BxoaaT ueTbipe obnactu: KocTaHaiickas
CeBepo-KazaxcraHckass, AkMonuHckas u [laBnogapckasi, B KOTOpbL
cocpeoTOMEH OCHOBHOW nNOTEeHUuan Cenbxo3yroaui cTpadul. 3gect
npeobnagaioT NMAoAOpPOAHbIE YEepHO3EMHble W KalUTaHOBble MOYBbI ¢
Xopolleit CnocobHOCTbIO yAepXMBaTb BOAY, BbLICOKUM coaepaHuen
opraHuyeckoro BewectBa (3-9%), asora u cocdopa, npesanpyeT cyxol
KOHTMHEeHTanNbHbI KNuMat. YpoBeHb ocajkoB konebnetcs B npeaena
250-350 mm, u3 kotopbix 130-200 MM BbiNagaeT B BUge J0XAeEl F1€TOM |
60-120 mm B Buae cHera 3umoi. M3ameHYMBOCTb MOTOAHBIX YCMNOBUI U:
roga B rof NPUBOAMT K CYLLeCTBEHHbIM KonebaHusiM B eXXerogHom obbemt
cenbxo3npodykummn. 3acyxa, cunbHble Tpo30Bble LWKBaNbl U rpaj Taloke
4yacTto cHWXKaloT nokasatenu ypoxas. Mepuog Beretauum B CeBepHoh
KasaxcTtaHe KOpPOTKMIA U MpUXoZWTCA Ha Nepuoa C cepeaunHbl Masd A«
cepeauHbl ceHTabps. Mepnoa 6e3moposHbIX gHEeN cocTaBnAeT nuib 12(
AHei. Temnepatypa ABMNSAETCA  CYL|ECTBEHHLIM  NUMUTUPYIOLLWR
cdakTopom, KoTopas BapbupyeT, B cpefHeM, oT +20°C neTtom, a0 —20°C
3uMol. Ha ceroaHsWHWUA JgeHb, B OCHOBHOM, BO3AElbiBaOTC:
paHHecnenble KynbTypbl, Takue, Kak ApoBas niweHuya, kaprtodenb |
KOpMOBbLIE  KYNbTypbl, XOTi ecTb MNOTeHUuarnibHas  BO3MOXHOCTI
BblpalUBaHUs O3UMbIX 3€PHOBLIX KynbTYp Mpu ycrioBun oBpasoBaHus
OOUNBLHOrO CHEXHOro NOKPOBA, 3alUMLLAIOWEro pacTeHWs oT Moposa |
noBbllWwalowlero 3anackl Brark B noyse. OAHUM U3 CEepbe3HbE
orpaHuymnBaloLLnX MpUPoAHbLIX (DaKTOPOB SABAAIOTCA CUMbHblIe BeTpa |
BeceHHUe Mecsiubl (anpenb, Mait), KOTopble NPUBOASAT, KaK BbICbIXaHWK
BEPXHEro Cros MO4YBbl, TaKk U BbLICOKOW BETPOBON 3pO3ul NOUBbLI
MpumeHsieMble Xe arpoTexXHONOTUM He CNoCOOCTBYIOT CyLECTBEHHOM!
POCTYy ypOXaWHOCTW KynbTyp M NpUBOAAT K Aerpajaumn nousbi. Kpome
TOro, UCNOMb30BAHME HE COBCEM MpUeMIieMbix MeTogoB 0bpaboTku nap:
¥ NOCEBHbLIX MIioLazeil NPUBOAUT K YCUNEHWIO BETPOBOM M BOAHOR 3po3ul
NOYBkI.

LleHmpansHaa 3oHa. Knumar pe3Ko KOHTMHEeHTanbHblR, Cyxon
CpeaHsa rogoBas Temneparypa +0,1° C. Nogosast aMnnuTyaa cocraensie
33-40°C. JleTo oveHb xapkoe W npogormKuTensHoe. TeMnepatypa BO3AyX:
netom uHorda nosblwaetcs Ao +40-46°C. 3uma - XonogHas, MOpO3Ha:
(Temnepatypa MOXeT NoHwxkaTbca A0 - 45-50°C). B Haubonee cypoBbi
3umbl  Habnmiopaetca rnybokoe (40 2M) nNpoMmep3aHvWe  NouBwbl
MpopomkuTenbHoCTL  Tennoro  nepuoda  (CO  cpeAHeCyTOYHOI

Temnepatypoit Boiwe 0°C) g0 230 aHen. [NpoporpkuTerbHOCT!.
BereTauMoHHOro nepuoaa — Ao 200 gHeil. [ogoBOE KONUYECTBO OCAAKO!.

okono 250 mMm. CpeaHeroaoBasi CKOpOCTb BeTpa, Ha 6onbluei YacT
Tepputopun, coctaBnaeT 4-5 m/cek. Kak ana LleHTpanbHoro, Tak |
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>esepHoro KasaxctaHa geduvuut snarv, ocobeHHo B uioHe, B nepuog 1-i
IONOBUHLI  BereTauun pacTeHul, fABRseTcA [NaBHbIM  aKkTopom,
OKa3blBAOLWKUM oTpuLaTeNbHOe BNMsHME Ha (hopMUpOBaHUe ypoxas.

Ocobyio 03ab04eHHOCTb BbLI3bIBAET 3kKoslormdeckas obcraHoBka B
permoHe Apanbckoro mopa. Peskoe cokpaljeHve nnowaau aksaTopum
.\pana npuBeno K W3MEHEeHWIO KnuMmaTa peruoHa, 3acofeHWio No4Ys w
ONYCTbIHMBAHMIO M3-3a BbiHOca coflel ¢ OBHaxeHHoro JHa M
acnpocTpaHeHUs BETpaMy «CONeBbIX 06NakoB» Ha ThiCAYN KUNOMETPOB.
13 pesyneTate npobnema 3aconeHus crana euwe bonee akTyanbHON He
" onbko Ans KasaxcraHa, HO 1 Bcero pervoHa LieHTpanbHon Asun.

Wcxoas w3  aHanusa MOYBEHHO-KNUMATUYECKON cuTyauun B
llazaxcTtaHe  MOXHO BbIAENUTL creayloume  Hauwbonee 3Ha4YuMbie
abuoTuyeckne hakTopbl, OrpaHUuMBAIOLUME  CENbCKOXO3SUCTBEHHOE
|IpOU3BOACTBO;

« 3acyxa (HefoCTaTOK 0CaAKOB B HEMOMUBHLIX peroHax, HexsaTka BoAbl

B OpPOLIAEMON 30HE)
¢ Buicokne Temnepartypbl  (noBpexaaioujee  LENCTBUE  KOTOPbIX
yCUNNUBAETCS CyXOBEAMMN)

Hu3skue Temnepartypbl
3aconexye
[erpagauns no4sbl.

B meHbLei ctenenn pacnpocTpaHeHbl, HO BAWSIOT HEraTUBHO:
OedrumT MmkpoanemeHToB (UUHK, Meab, cepa, XXene3o u ap.)
TOKCMYHOCTb MUKPO3neMeHTOB (bop)

MoneraHne pacTeHuit (ocobeHHO 3ameTHoe MpWU CUIbHbLIX BeTpax B
YpOXKanHbI€ U BIIA)KHbIE TOAbI)

,JuomuyecKue hakmopbl

BonbLwon ypoH cenbCKkoMy X03aNCTBY HaHOCAT BuoTuyeckue cakTopsl
-6onesHn. BpeauTenn U copHsikn). B KasaxcraHe cenbCckoxo3saicTBEHHbIM
1yNbTypar U NacTOULHLIM pacTeHuaM npudKMHAIOT Bpea 6onee 70 BuaoB
vhonesHe#, okono 50 BuAOB MHOroaAaHeix U cBeilte 100 BUAOB
cneynanu3npoBaHHbiX Bpeautenei, okorio 120 BUAOB COPHbLIX pacTeHMiA
CnpaBoYHMK NO 3awuTe pacTeHuit, Anmatsl, KasaxcraH, 2004). BpeaHble
npraHnsmesl Takke NOBPEXAAIOT 3anackl CernbXo3npPoAYyKUUM N NPOSYKTHI MX
liepepaboTkM. AHanuW3 nokasblBaeT, 4YTo B KasaxcraHe BcTpevaloTcs
,|0BOfIbHO MHOro BuAoB 6GonesHel W BpeauTeneil BO3AeNblBaeMbiX
IYNIbTYP W COPHAKOB B UX noceBax. [lepeyncneHne KOHKpPETHhIX
unoTUYeckux HakTopoB AaXe AN OCHOBHbIX KynbTyp KasaxcraHa He
peAcTaBnseTcd  BO3MOXKHLIM B paMkax AaHHoW  nybnukauuu.
JCTAHOBMMCS HA HEKOTOPbIX 00 LMX MOMEHTaX.
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UHdeKunoHHble bonesHn pacTeHun, Bbi3biBaeMbl¢
MUKpoopraHusmamy (rpubbl, akTmHomuueTbl, bakTepuu, BUpYChl, BUponat
U MUKOMIIa3Mbl), NPUBOAAT K NOBPEXAEHUIO PacTEHUA U NPOABASIOTCS |
BUe XapaKTepHbIX NPU3HAKOB U CAMNTOMOB: rOMIOBHEBLIX HAPOCTOB WIli
ranfios, HeKpPoO3oB, NYCTyN, HaneToB, ONyXofied, rHunen, aedopmauum
yBRganua, Mmymudukayun. WHdekuun, npn OnaronpusiTHbIX ANA HW
KNUMaTUYECKNX YCMOBUSAX, MOTYT MPUBOAUTH K NPaKTUYECKK MOSHOI
notepe ypoxas pacteHui.

OCHOBHbLIMK  BPeAUTENSIMU  CENbCKOXO3ANCTBEHHbLIX  Ky/bTYyp |
KasaxcraHe ABRAIOTCA Hacekomble (/nsecfa, Kknacc YMeHUCTOHOTMX)
kneuwin (Acarina, knacc naykoobpasHbix), Hematoabl (Nemaloda, knac
Kpyrfbix YepBeli), rpbldyHbl (Rodentia, knacc MNeKonuTalowmx), Cru3HI
(Gastropoda, knacc MONmMIOCKK).

B noceBax cenbCKOXO03AWCTBEHHbIX KyNbTYp M nacTouwax Kasaxcran:
BCTpevaloTcs cnegylowwme rpynnbl (BUOTUNBLI) COPHSAKOB:

- OJHONEeTHWe — SpOBble W 03UMble, Pa3MHOXAlOWMECA TOMbK(:
CeMeHaMV U 3akaH4MBaloLLMe LMK pasBUTUA B TeYeHWe 04HOro roaa;

- ABYSIETHUE ~ pasMHOXKaIOWMecs ceMeHammu 1 3akaHYuBalowme LnK
pa3BUTUS B TEYEHWUE ABYX JIET;

- MHOroNneTHue - KOPHEOTNPbLICKOBbIE, KOPHEBULLHbIE
CTepXHeKOpHEBbLIE U ApyrMe, pasMHOXalolecs  cemeHamu |
noji3eMHbIMKU OpraHamu.

Mo 6oTaHM4yeckon knaccudukauunm 3T COpHAKU Noapa3gensioTcs Hi
OAHOAONbHbLIE (3nakoBbie) W ABYAOnNbHbLIE, 4TO obycnaeBnuBaer
Pa3fIMYHYIO YYBCTBUTENBHOCTb K NPUMEHAEMbIM Tepbuunaam.

Takum obpa3oM, Ha TeppUTopun KazaxcTaHa MMEIOTCH MPAKTUHECK!
BCe OCHOBHble abuoTuyeckue u OBuoTudeckue crpeccoBbie aKTOpE
oKpyXaloLlei cpebl, U AanbHedLuee NOBbILEHUE CeflbCKOXO3ANCTBEHHOT
Npou3BOACTBA B YCMIOBUAX WX NpeccuHra, Tpebyer aKTUBHOr(
MCNOMNbL30BaHUA COBPEMEHHbIX TEXHOMOrMA W nogxopoB. 3Ta 3ajad:
ycrioxHseTca Bce Oonee OWYTUMbIMWU NOCNEACTBUSIMU  M3MEHEHU:
Knumara v noseneHnem Bce Gonee onacHbix 3aboneBaHuit pacTeHui
OAHWM 1n3 HarnsagHbiX NPUMEpPOB MOCIEAHEro ABMSAETCA NosiBNeHwe |
pacnpocTpaHeHue B MUPE ONacHoOn packl cTebrneBon paBYuHbI NLUEHULE
SR Ug99. Bnepsble obHapyxeHHas B YraHae B 1999 roagy ata pac:
pacnipoctpaHunacb no Adpuke U aocturna AsnMaTcKoro KOHTWHeHTa (1.
yactHoct, WpauHa). OcobenHoctbio Ug99 saBnsetcs TO, 470  OH:
NOCTOSIHHO MYTUpPYET, U B HacTosilljee BPEMS BbLISIBIIGHO YXe ceMl
pPa3sHOBUAHOCTEN 3ITOW pachbl, K KOTOPbIM ys3BUMbI 90% KoMMepuecku:
COpPTOB MieHULbl. Cnopbl pKaBYWUHbI NEpeHOCATCA BETPOM W eCrnu Hi
NPUHATL aKTUBHBLIX Mep no Gopsbe ¢ 3TUM 3aboneBanneM, npexae BCero
nyTemM coO3JaHUsl YCTOMYUBLIX COPTOB, TO MNOA YrPO3OW OKAKETC:
npoaoBonbCTBEHHaAs  Ge3onacHocTb B rnobanbHom  macuwrabe
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[ICTeCTBEHHO, YTO 3Ta bopbba He MO cunam OTAENbHOIR CTpaHe, U ANA
peAOTBpaLUyeHna SToW Yrposbl B HacTosilee BpeMA oOpraHu3osBaHa
mexayHapoaHas «IfnobanbHasa WHuuMaTMBa NO  pXaBYUHE WMEHU
{HopmaHa bBopnayra» (Borlaug Global Rust Initiatve - BGRI). U
|l@azaxcTaH, KaKk MMPOBOW NPOW3BOAUTENb MLIEHULbI, AOSMKeH BbiTh roTOB
1POTMBOCTOATL 3TOMY OonacHoMmy 3abonesaHuio.

Cnyuyait ¢ Ug99 asnseTtca npumepom Toro, Kak AOSKHbl onpeaenaTben
IPUOPUTETHbIE HanpaBneHwWsl W TemaTUKU HaydHbix paboT. Bbibop
| yNIbTYpbI, YNy4LLIAeMOro npusHaka, Metoaa(-oB) peLueHus, npexzae BCero,
,|OMKEH OnNpegensATbCA B KaXAOM KOHKPETHOM crydae SKOHOMUYeCKOoi
J@KHOCTBIO  KynbTypbl  (06bekT  wnccnegoBaHust), peanbHbiM U
{10TE€HUManNbHLIM YPOHOM PacTEHMWIO, HAHOCUMbIM CTPeccOBLIM (haKTopoM
(ynydliaeMblii  npu3Hak), Haubonee adeKTUBHBIM U OMTUMANbHLIM
1oaxoaoM pelueHust npobnembi (MeToabl U TexHonoruu). Mpn aTom Hago
oThaBaTb OTYET B TOM, YTO He BO BCEX Cly4asx meToabl buotexHonormu
1OrYT ObiTb 9KOHOMMYECKM U CcOLManbHO onpaBfaHHbIMK, a uHoraa M
1oBce HeadPEKTMBHLIMN U AaXKe HEMPUMEHUMBIMU.

2.3 [puopuTterHbie BUALI AeATENbHOCTH B obnacTu coxpaHeHUa #
ricnonbsoBanua MPP B KasaxctaHe

Ha HayuoHanbHOM ypoBHe wWiMpokoMaciliTabHas AeATenbHOCTb B
obnacTu coxpaHeHus U ucnonb3oBaHua MPP gormkHa BKITlOYaTb LUMPOKUN
Ipyr yvyacTBylownx cy6GbekToB: reHeTuyeckue 6GaHKW, KONnekuuu,
[IMTOMHUKK, OoTaHudYeckue cafbl, reHoPoHAHble Xo03fiicTBa, (PepMbl,
rlayvyHo-uccnegoparenbCkne UHCTUTYThI, CeNekUMOHHbIe CTaHLUN, BhiCLLne
‘yebHble 3aBegeHUsi, MeXAyHapoAHble LIeHTPbl W opraHusauuM u ap.
jafadya no 3hEeKTUBHOMY CcOXpaHeHnio U ucnonb3osaHuio PP B
,lONrocpoYHOM nfaHe MoXeT ObiTb peannsoBaHa TOfMIbKO Ha OCHOBE
H1apTHePCKOro B3anmozencTBUs BCEX yyacTByIowWmx CTOpOH,
||efleHanpaeneHHon KoopAuWHauun 3Tor pabotel B cTpaHe. Ha ocHoBe
.\Hanu3a coctosHua PP n 3agay cefekuunm MOXHO BblAenuTb crneayiowue
HipuopuTeTHbIE BUAbl JeATernbHocTu B obnactu MPP:

- XpaHeHue u noddepxarue reHeTU4YecKOro marepuana B Buge
ceMfH, /n  vifro, B nonesblX YCNoOBuAX. YCOBepLUEHCTBOBaHUE W
ONTUMM3auvs ycrnoBUi MU METOAOB CpedHe- U AONTOCPOYHOIo XpaHeHus
‘PP B ex situ konnekuusx. Hepxatenn Konnekunit 4ormkHbl obecnednTb
:OXPAHHOCTb  KOMMEKUMOHHBIX  MaTepuanoB €  WUCNONb30BaHUEM
\pPeKTMBHLIX METOAOB U NPOTOKONOB XxpaHeHus. Bce metoabl ex situ
;:0XpaHeHust paccmaTpuBaioTcsl ajekBaTHbIMW, eCfii OHW obecneynBaioT
,|OMrOCPOMHYI0 LENOCTHOCTb M KU3HECNOCOOHOCTb repmonrnasmbl U ee
, lOCTYNHOCTb.
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- PezeHepayus. Heobxoauma, Kak  Ans nof/iepxanm:
KNU3HeCNocoBGHOCTU, Tak M ANA yBenuveHWs 3anaca reHEeTUYECKOr
marepuana. MNpouedypa n MeToabl pereHepauun AOJIKHbI rapaHTUpoBaT!
reHeTUYECKYI0 LEeNOCTHOCTb M YUCTOTY KOMMEKUMOHHbIX 06pa3uos |
3aWuTy OT 3arps3HeHus (KOHTaMUHALMKU) YYKePOZHBIM  FEHETUYECKMA
marepuanom.

- Xapakmepucmuxa. OTOT Bug paboT JoMmKeH noaaepxuBarbcs
uenbio 3PEKTMBHOrO ynpasreHuss W MOMb30BAHUS  KONNEKLUsMN
TpeboBannem BpeMeHWU ABNAETCA BHEAPEHWE COBPEMEHHLIX METOAOB |
TEXHOMOTMIN  UAeHTUdUKALMN  TFeHOB, ONpeaensiowmnx  BaKHenLu
XO3MCTBEHHO-LIEHHBIE NPU3HAKN FEHETUHECKNX pPecypcoB, MOMeKynspHa;
Xapakrep1cTuka LieHHoOro reHeTUYeckoro MaTepuana.

- Qokymenmayus. MNacnopTusaumst U uHdopmaLunoHHoe obecneyeHunt:
ABNAETCA BaXHbLIM BUAOM AESTENbHOCTM Konsekumin. Heobxoauma:
uHdopmauua o TPP pgomkHa cojepxatkCA B 6ase  AaHHbL
(NpeanoYTUTENLHO 3NeKTPOHHO cucteme MHopMaynu !
JOKyMeHTauuun), OblTb  0OHOBRsiemon M Bcerga  JOCTYMHoOI
nonb3oBaTtensim.

- Bdopoeas zepmonnasma. CogepKaHvme repMonnasmsl B 340pPOBON
cocTtosiHuM, 6e3 UHMeKUUit Talke ABNAETCA BaXHENLUUMM KOMMOHEHTOM
nporpamMm pabor no IPP. Konnekuuu [OMKHbI UMETb TEXHUYECKM«
BO3MOXXHOCTU ANA TeCTUPOBAHUA repMonsasmbl Ha Hanudiue 6onesHed |
npeaocTaBnsiTb MNonb3oBaTensiM WHMOPMAaLKIo O COCTOSSHUM 340pPOBbS

repmorinasmoi.
- PacnpedeneHue eepmonnasMbl U C8#A3b C 01b308aMENaMU
AKKypaTHOe BejeHue 3anuncen no yyen

pacnpegensemoro/pacnpocTpaHsieMoro marepuana B CTpaHe ABMAeTC:
BaXHeAWNM nokazatenem  a¢eKTMBHOCTM  paboTbl  KonreKuuu
HepxaTenn Konnekuui AOIDKHbI BECTH YYeT ABWXEHWUS KONMNeKUUOHHLL
marepuarnos ¥ yaoBNeTBOPsATbL NOCTYNUBLUME 3asiBKW/3anpockl NapTHepo!
B TeueHUe pernaMmeHTMpoBaHHOro nepuoaa BpemeHu.

- [ybnuposaHue. Bce BaxHelllne reHeTUdecKWe mMarepuans
coxpaHsiemble B  KOnnekuuu JOMKHbI  UMeTb gybnukarol  (an:
6e3onacHoOCTM coxpaHeHus1) B Lpyrom MecTe, BKIOYas Apyrve cTpaHbl,
Hagnexawmm lopuanyeckum opopmneHneM HeobxoaMMbIX JOKYMEHTOB.

- lMpuobpemenue/nononHexue Konnekyutd. 3TOT BUA AEATENbHOCT
0CcODeHHO BaxeH B criydasx, Korda BO3HWKaeT yrposa norvepl
FEHeTU4eCKoro marepuarna u HyXHbl CpOYHbIe€ Mepbl N0 YCTPaHEHWNIO 3TO!
yrpo3sl.

- CKpuHuHe, ebideneHue U cosdaHue HOBbIX UCTOYHUKOB U JOHOPOB .
pasnn4YHbIX KOnneKUMin ex situ ¢ Lenblo NX YCKOPeHHOro UCnosibsoBaHus |
ceneKLun HOBLIX COPTOB U T<MBpPUAOB.

63



-~ KeanucpuyupoeaHHbte Kadpbl. YMydlleHWEe CUCTEM MOArOTOBKU
i apoB M MOBbILLIEHUSI KBanuduKkaumm Hay4YHO-TEXHUYECKOTO nepcoHana,
1'OBfIEYEHHOTO B KOMMMEKC  AefTeNnbHOCTM N0 COXpaHeHuto
arpobuopasHoobpasus.

- Co3daHue HayuoHanbHo20 OaHKa 2eHemu4YecKux pecypcos
[eHbaHK). AHan3 NpoBeJeHHbIX ONPOCOB yKasan Ha BaXHOCTb TaKoro
‘eHbaHKka B KapAWMHanbHOM ynydlleHWW paboT no ucnonb3oBaHuio MPP
A8 HYXKZ CENbCKOTO XO3ANCTBa N NPOM3BOACTBA NPOAOBOSbCTBUA.

- HayuonanbHass Cmpameauss COXpaHeHUSs U UCIOMb3068aHUs
CeHemuYeCKUX pecypcoe pacmeHull 0nsa cenbckozo Xxossalicmea U
,ipodosonbcmeuss 8 KaszaxcmaHe. PaspaboTka m  peanusauus Takow
cTpaterMy kpaWHe BaxHbl ans 3 peKTMBHOro pelleHus 3ajgady no
“'NpaBneHuio, CoxpaHeHuio u ucnons3osaHuio N'PP B cTpaHe.

.4 BaXHble HanpaBneHUA AeATENbHOCTU MO YNyYLieHUIO
ceneKuun n cemeHosoacTBa B KazaxcraHe

Cenexumsl, Kak Hayka W TEXHONOMMSA CO3AAHUA  HOBbIX W
*'COBEPLUEHCTBOBAHNA CYLIECTBYIOLYMX COPTOB CEnbCKOXO3AMCTBEHHbIX
IyNbTYp, ABNSAETCA  KOMNMEKCHOW  CUCTEeMOW, YpOBEeHb KOoTopoW
obecnevnsaeTca pasBUTUEM LIENOro psga ApYyrux HayYHbIX SUCLUMNWH,

aKWx kak reHetuka, cpusnonorus, buoxumus, monexkynspHasa Guonorus,
1 uToNnOoUA, couTonarTonorus, buoTtexHonorus, arpoHoM¥s n
;)acTeHUeBOACTBO, CEMEHOBO/ACTBO, MmeTeopororus, 3Komnormsa,
iIH(hopMmaTuKa, MmaTemaTuieckoe MoJennpoBaHue U Ap. Ycnexu cenekumm,
1 8K KOMNIEKCHON METOAO0SI0MUM, ONpeensioTcsl codeTaHneM crnegyiowux
)CHOBHbLIX COCTaBASIOLUX:

- puBReYyeHve B cerleKUMoHHO-reHeTUYeCcKMI NpoLiecc NoaxoasLlero
icXogHOro marepuana;

- ucnonbs3oBaHne Hanbonee aflekBaTHbIX METOAOB BeAEHNA
cerneKUyMoHHOro npouecca;

- co3/laHne cerneKkUMOHHOro Matepuana ¢ BbICOKOW CTENEHbIO
«bopmoobpasoBaHus;

- LlerieHanpaBfeHHbIn 0TOOP NO 33aHHbLIM NapaMeTpam U
1loKasaTenam;

- BCECTOPOHHAA 06beKTMBHAR oLUeHKa MaTepuarna Ha Bcex aTanax
ceNeKLUMOHHOro npolecca;

- onpegeneHune npupoaHon (3Kkonormyeckon, reorpacdu4eckon,
{1OYBEHHON) HMLUM pacnpoCTpaHeHns HOBOrO copTa M pa3paboTka
ONTUMaNLHON TEXHONOMMMN ero Bo3AenblBaHu s,

- 3KOHOMUYECKas OLleHKa copTa;

- opraHW3auus SNMUTHOO U pelpoAYKTUBHOINO CEMEHOBO/CTBA.
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B npeabigywmx pasgenax Obinu  npuBeAeHbl  CBELEHUA
NPUOPUTETHLIX  CeNbCKOXO3SINCTBEHHBLIX  KynbTypax W OCHOBHbI:
HebnaronpusTHbIX cakTopax cpeab!, OrpaH1YMBalIoLLNX w
NpoAYKTMBHOCTbL B KasaxcrtaHe. B  npuHUUNE, WMEHHO  3TUMI
obcTonTenbCTBAMU U JOSDKHBI ONpeaensiTbC BaXHehlme HanpasreHus
CESIeKUMIN pacTeHWiA.

Cenexyus Ha ypoxalHocmb, KOTOPasi ABSETCA MaBHLIM KpUTepuen
copTa, MPOAOIKAET OCTaBaTbCA OAHMM U3 OCHOBHBLIX HarnpaBreHul
CeriekKLUMOHHON JesiTeslbHOCTU. OHa nNeXuT B OCHOBE OOMbLLUMHCTB:
CeSIeKUMOHHbIX nporpaMMm W SBAAETCA OAHOW K3 Haubonee TpyAHbL
3aga4, 0cCobeHHO B YCNOBMSIX HEYCTOWYMBOTO NPOSIBIIEHUST 3KONOTUYECKU:
daktopos B  KasaxcrtaHe. 3TOT  KOMMAEKCHbIN  Npu3HaKk |
HebrnaronpuaTHele roabl B 6Gonblued CcTeneHW ABnsieTcs (pyHKUmel
YCTOMYMBOCTH, a B bnaronpusitHbie rogbl - (hyHKUMen npoaykrmBHocTU. (
TOUKM 3peHUst NICnonb3oBaHUsA OUOTEXHONOrMKN B CENeKLUWU, 3TO, NoXanyi
OoflHA M3 caMblX CIOXHbIX 3ajady. YpoXaWHOCTb pacTeHua — 3T
pe3ynbTupylowas MHOMMX COCTaBASIIOWUX, KaK Hanpumep, (DOToCUHTE3
doToabIXxaHNe, TEMHOBOE AbixaHWe, TPaHCMOPT W  pacnpejeneHus
accUMUNIATOB, aTTpakuus, AnuHa a3 OHTOreHesa, YyBCTBUTEILHOCTb
¢oronepuoay n Ap. OaHa U3 BaXXKHENLUUX HA CErofHA 3aja4y — NOBbILLEHMW
KNp dotocuHTesa U 3sHepreTuyeckol 3hEeKTMBHOCTU pacTeHuit
TeopeTnveckn BO3IMOXKHOCTM ANA pelleHus 3TOW Npobnembl UMeloTcs
MosICHUM 3TO Ha MpuMepe COOTHOLWIEHUS1 hOTOCUHTE3a U hoToAbIXaHMS
pacTteHuit. Y C-3 pacreHuin, cocTaBnAlWMX nogasnsaiolyec
OonbWMHCTBO BUAOB, A0 30% NpoLeHTOB aCCUMUNMPOBAHHOIO yrnepoa:
TepsieTcsi B npouecce oToAbIXaHWUsA, KaTanu3npyeMoro OKCUreHasHol
aKTMBHOCTbIO  knioyeBoro cpepmeHTa (boTOoCUHTE3a  puByno30-6uc
¢ocatkapbokcunassl (PBPK, RUBISCO). PBd-kapbokcunasa moxe
OAHOBPEMEHHO KaTanusvMpoBaTb [JBe peaKuMn — KapbokcunspoBaHu
cyberpata Pb® (dboTocuHTes) u ero okucrieHne (coTofbixaHue)
Bbigenednem CO,. Mpu STOM yrnekucribii raz U Kucnopon ABMSAIOTCS
KOHKypeHTamu 3a obwuii cybctpat PB® 1, noBbilieHWe KOHUeHTpayw
CO, B xnoponnacrax UHMbupyeT oKcureHasHylo akTUBHOCTL (hepmeHTa u
Haobopotr. Ecnu kakumu-nubo cnocobamm CHU3BUTL OKCMIeHasHyk:
aKTMBHOCTb (MyTem Moaudukaumn ¢epMeHTa Unm 3a CYET NMOBbILLEeHU:
KOHLEHTpaUun yrnekucriotol B MecTax kapbokcunuposaHust PBd), T
yaacTca  CYL|ECTBEHHO NOBbLICHTb  9(PMEKTUBHOCTb  aCCUMUASALUI
YINeKUcnoTbl pacteHusimu n ux 6momaccy. B npupoge Takol i1exaHman
yXe cyujectsyeT. Y TaK HasbiBaemblx C-4 pacTeHuin (HanpuMmep, KyKypysa
COpro W Ap.) BbICOKas WHTEHCUBHOCTb (POTOCUHTE3a NpKU  HU3KOM
doToAbIXaHUM 1 BbICOKas NPOAYKTUBHOCTb OOYCMOBMEHblI Hanuyuem |
paboTon B MX KneTkax crneuuncuyeckoro MexaHmsMa KOHLEeHTPUPOBaHU;
CO,. OgHako cneayeT Npu3HaTb, YTO NPU BCE CBOEN NPUBMNEKaTeNnbHOCTI
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1;:03MOXHOCTb NpeobpasoBaHua MeTabonuama C-3 pacreHunt Ha C-4 nyTb
I0Ka elle ABMNAETCA rUNOTETUYECKOW. ITOT npuUMep unniocTpupyeT
1IOTEHUMUanbHble BO3MOXHOCTU MOBLILIEHUS YPOXaWHOCTM pacTeHWin 3a
<:4eT U3MEHEHUs ux metabonusma.

Cenexyus Ha ycmolyusocmb K abuomudeckuMm akmopam cpedbl
-3acyxa, BbICOKME W HW3KWEe TemnepaTypbl, 3acofieHue, TOKCUYHbIEe
 MMWMeckue 3fieMeHTbl M BelyecTsa). [insi pUCKOBaHHOrO 3emrneaenus
ilasaxcTaHa 3TO HanpasfeHWe cenekuyuM WUMeeT WCKITIoYUTENbHOE
. HayeHuWe. 3pecb MeToAbl DMOTEXHONOMMM MOTYT OKas3aTbCA [40CTaTOMHO
b heKTUBHLIMMK, XOTA Obl NOTOMY, YTO HA CENEeKTUBHLIX cpejax BO3MOXHO
OTOUpaTh YCTOMYMBBLIE FEHOTUNBI PacTeHUN yKe Ha KIeTOYHOM YPOBHE M,
€M CaMbIM. CYLLIECTBEHHO YCKOPATb CENEKLMOHHbIN Npotecc.

Cenexyusa Ha ycmoliyusocmb K buomuyeckum ¢hakmopam (bonesHn,
peauTeni, copHsiku). 3ta npobnema B nocneaHee Bpems obpeTaert elle
HONbLUYIO aKTyanbHOCTb M3-3a NosBneHust Bce 6onee onacHbIX
no3byautenen GonesHeil (Mbl Y)Xe NpUBOAUNKM NpUMep C HOBOWA pacoi
«Tebnesoit pwaBuMHbl nweHuybl Ug99). Bopbba ¢ Ouotudeckumu
cTpeccamu U ceflekuusl Ha yCTOWYUBOCTb K HUM, NOXanyil, HUKoraa He
. @KOHYUTCA W He noTtepseT cBoed 3Havyumoctu. Mo Mepe co3apaHusA
VCTOWYMBLIX COpTOB M 3dhpeKTUBHLIX npenapaToB OyayT noABNATLCA
10Bble LUTaMMbli MMWKpOOpraHu3smoB, Oornee ycTOWYMBbLIE BpeauTenu
«opHsiku. B npupoae nocrosHHo uaeT 6opbba 3a BbbKMBaHUe, U Mup
1YMOTUYECKUX CTPECCOBLIX (pakTOpOB Taloke NoABepraeTc eCTeCTBEHHOMY
aoTbopy. MeTogbl OMOTEXHOMOIMKM 37eCb Takke MOryT 0Ka3aTbCH
HoMe3HbLIMN U 3 DEKTUBHLIMMU.

Cenexyus Ha Kayecmseo (BblCOKOE CoAepKaHue XenaembiX BellecTs
‘HanpuMep, Kpaxmana B kapTodene, benka B MlueHWLE, KOPMOBOM
‘lYMEHe, KYKypy3e, Macfa B ceMeHax NoACOSTHeYHUKa, Coun, panca, caxapa
I caxapHOW CBEKNe W T. N.); HWU3KOE CoAepKaHue HexenarenbHbiX
c:0oeuHerui (Hanpumep, ankanougoB B fonuHe, 6enka B NMBOBapeHHOM
:I[YMeHe, A30TUCTbIX BELLECTB B caxapHOW CBE&KNeE); xopolias NPUroagHoCTb
. A nepepaboTkn (BbiCOKUe MYKOMONbHbIE N xnebGonekapHble Ka4ecTsa y
fILUEHULb!, pa3BapMBaeMoOCTb 3epHa KpYNnAHbLIX KynbTyp); REXKKOCTb
1NofoB, oOBolWeil, kapTodensa, KOPMOBbIX KOPHENnogoB W T.n.;
cofepxarne B 6enke 3epHOBbLIX KynbTyp HE3amMeHUMbIX aMWHOKMCIOT
'NU3nUHa, TpunTodaHa); XMMUYECKMA coCTaB Macsa; AfMHa BOMOKHa U Ap.).

MoBbiWweHne 3KCMOPTHOro noreHyuana CTpaHbl n
| OHKYPEHTOCNOCOBHOCTU  Ka3axCTaHCKOA cenbxosnpoaykumn Tpebyer
\\KTUBU3aLUU cenekuun Ha kavectBo. ObecneveHune niogen KayecrBeHHO
/I0flHOLieHHbIM ~ nUTaHueMm, cbanaHcupoBaHHBIM ¢ NO  COCTaBy W
0 epKaHnio HeOBXOAUMBbIX 4R OpraHu3Ma aeMeHTOB, ABNAETCA 0gHOMW
113 BAKHeALUMX npobnem.
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B nocnepHue roabi ocobyio akTyanbHOCTb npuobpena 3agava ne
H6uocboptTucukauymmn. Kpatko octaHoBuMcs Ha atoit npobneme. MHoxecTs:
niogen Ha 3emne, 0COOEHHO XeHLUHbI U AeTH, CTPaAaloT OT HeaocTaTKa |
nuwe MukpoanemeHtoB. o paHHbiM Kasaxckoit AxkageMun nutaHus
bonee nonytopa wmunnMoHa Jenosek B KasaxcraHe cTpapaio
KenesoneduuyutHon aHemumer. OO6LenpuHATbie MeToAbl 60pLbbl ¢
AedULUTOM HKU3HEHHO BAXKHLIX 3NEMEHTOB, CBAI3aHHbLIE C NPOU3BOACTBOM
nuwesblx Ao06aBok M GuonpenapaToB, UCKYCCTBEHHbIM oboratjeHuen
NPOAYKTOB MNUTaHWA MUKPO3NEMeHTaMW, He pewawT npobnems
CraHoBuTCA Bce 6onee 04eBUAHbIM, YTO TOMbKO MyTEM MOBbILUEHMU:
©CTECTBEHHOrO  CoAepXaHWS  MUKPOSNIEMEHTOB B BaXHeWww:
NPOAOBONLCTBEHHbIX KynbTypax, BXOAALMX B eXeAHEBHLI pauuoi
4yenoBeka, MOXHO KapAWHaNbHO WM3MEHWUTb CYLIECTBYIOLLYYIO CUTyaLMIo
Mpun 3TOM YCBOAEMOCTb MMKPOINIEMEHTOB OPraHW3MOM 4enoBeK:
CTaHOBUTCA ropa3fo 3gpeKTUBHEN NO CPaBHEHUIO C WUCKYCCTBEHHbIM
oborawjeHneM npoaykTOB NUTaHWA. IToT bBuonoruyeckun  noaxoy
€CTECTBEHHOr0 NOBbLILIEHNS COAEPXKaHUS MMUKPOINEMEHTOB B pacTEHUs:
nonyyun HasBaHue «buocdoprucpukauum». MMoa armgon OOH
BcemupHoro BaHka, KTMCXWU w Apyrux KpynHbIX MeXAyHapOAHbI;
opraHusauyui  paspabotaHa W  HayaTta peanusauus  KpYnHol
MeXAyHapoAHOW nporpamMMmbl  «Harvest Plus» («Ypoxan [nioc»)
HanpaBneHHOW Ha MNOBbLILIEHUE COAEpXaHUA >Xenesa, LUWHKa w OeTa
KapoTUHa B BaXXHEWLUMX NPOAOBONLCTBEHHbLIX KynbTypax (nieHuua, puc
KyKypy3a, kaptodenb U ap.). NporpamMma «Harvest Plus» npeacraensie
coboii anbAiHC U3 6onee 40 MHCTUTYTOB U OpraHU3auuit, 3aHUMaIOLYUXCS
cenekuuen CeNbCKOXO3ANCTBEHHbIX KynbTyp C  YAy9LEHHbIA
cogepXaHMeM MUKPO3NieMeHTOB. Mcnonb3oBaHWe OMOTEXHOMNOMUA |
cenekuun pacTeHWit Ha KavyecTBO, OCTaBanCh BCe elle CNOXHOK 3aaayen
TEM He MeHee, ABMAETCA OAHOA M3 NepcneKkTUBHLIX, 0COBEHHO B YacTi
pa3paboTku ObiCTpbiX, Ka4eCrBeHHbIX W TOYHbIX METOAOB aHarus:
CeNeKLMUOHHO-TeHeTUMECKOro MaTepuana.

Ha cerogHsawHWit AeHb OOHOM W3 OCHOBHbLIX Npobrnem sBnserc
BbISIBfIEHUE TEX «3TANOB, Y4aCTKOB, TOMEK» CENEKUUOHHOro npovecca, rit
npuMeHeHne MeTog0B 6UOTeXHONOIMN U npuknagHoi 6uonoruu morno 6t
YCKOpUTb W NOBbLICUTL 3hbPeKTUBHOCTL cenekuyun. ITo Tpebyer camol
TecHoil paboTbl BumoTexHomora ¢ cenekyuoHepoMm, 4Tobbl cenekyuoHe)
MMen npeacraBfeHne O BO3MOXHOCTAX BuoTexHomnorni, a 6motexHono
3Han 3ajauM, CTofAlyue nepes cenekumen. Lienb u 3agayun cenexuunoHep::
Hanmbonee NOMHO OTpaXaloTCA B MOZENW copTa, HayvyHO ofocHOBaHHOR
NpeacTaBneHun 0 napameTpax cosfaBaeMoro copra. Ha aToOM CNOXHOA
aTane AOMKHO HaYyMHaTbCsl aKTUBHOE B3auMoAelcTBue cenekunoHepa co
cneynanuctamu no 6uotexHonoruu, PP u npuknagHoi 6Guonorui-
(cbuanonorumn, reHetTuxu, Guoxumuu, Mopdonoruu u Ap.). UIMeHHO H:
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OCHOBE TaKOro B3aMMOAENCTBUSI U oNnpefeneHnMss KOHKPEeTHbIX 3ajav
\OMDKHBI  (POPMUPOBATLCAA  COBPEMEHHbIE  MYMbTUAUCLMNNMHAPHbIE
:eNeKUUOHHbIE NMPOEKTbI U NpOrpamMmbl.

HeobxoguMo OTMETUTbL, YTO COBPEMEHHas ceflekuust nepexoauT Ha
i 84eCTBEHHO HOBbLIA YPOBEHb, 0OycnoBneHHbI rnybokumu nepemeHammu
ipoucLLes MM B 6rosnorun 3a nocnegHue Tpu gecatunetua. Mx ocHosy
:0CTaBNAOT HOBble NpeAacTaBfeHua B obnacTtn HacneAcTBEHHOCTU WU
1eToguYeckue BO3MOXKHOCTW. CoBpeMeHHble noAXoAbl He TONbKO
N3MEHUNY NNLO TPaAULMOHHOW CerekLnn, HO U 3HaYMTenNbHO pacluupunu
1 paHuUbl MPUMEHEHUs HOBbIX METOA0B B NpecbpasoBaHU pacTeHUM.

Ona  nosbleHns  appeKTMBHOCT  CenekuMm ¢ YCKOpeHUs
:eNEeKLUUOHHOro npouecca B KasaxcraHe HeobxoaumMo
uMpokomacwTabHoe BHegpeHue UTOTPOHOB. [Na TeppuTopuy CTPaHbl ¢
OTHOCUTESIbHO KOPOTKMM BeretauuMoHHbIM NepuogoM TpaAMULMOHHbIE
CTPYKTYpPEl CUCTEM Cenekuun «B nNone» CcTaHoBATCA Bce Oonee
orpaHuumsaiowmm caktopom. Foanl oTOOPOB U3 rMOpuAHOI ToNynALMK
CTAHOBSITCA TUMWYHBLIMW TONbKO 4-6 pa3 B AecaTuneTve. B HeTUNWYHLINA
roa (kak sTo 6bino, Hanpumep, B ocobo 3acywnusom 2010 rogy), otobpas
ONbKo nydwue eHOoTUNbl, MOXHO NOTepsATb Jydlune TeHOTUNbI,
<nocobHble aaTtb HaubONbLUMA ypoxaill B TUNWYHbie roAbl. Opyrumu
<:rIoBaMu, B NIIOXUX YCOBUAX OOHapyxuBaloTCA ycToiunBble (hopMbl, HO
"pPYyaHO BbifBRAeTcA Ouonordeckuii  noteHuman npoaykTUBHocTU. B
{ OHTPONMNPYEMbIX YCMOBUSAX (PUTOTPOHA MOXHO 3HAYUTENBHO MOBLICUTb
1afeXHOCTb WAEeHTU(NKaUUM TEHOTUNOB WU YCKOPUTb CEeNEKUWNOHHBI
npouecc. B ycnoBuAx UTOTPOHA MOXHO coO3jaBaTh pasfiMyHble
:CenekTuBHole  (QOHbI» ANs  OUEeHKW [eHeTM4ecKoro marepuana,
iiMUTUpoBaTh niobble ycrnoBuUs cpeabl W, YTO BaxHOo AnA Kasaxcraha,
1LeCTU KPYTNOrOAUUHYIO Cenekuuio.

TakuM 06pasoMm, Ha HaUMOHanNbLHOM YPOBHE YCNelHoe pasBUTUE
cenekuun u ceMeHoBoacTBa TpebyeT NPUHATUA KOMNNEKca Mep, B Yucne
| OTOPbIX:

- paclwupeHne reHeTUKO-CENEKLMOHHbIX MccnejoBaHWii N nepeBoj
ceneKunn Ha HOBbIW YPOBEHb C aKTMBHBIM TIPUMEHEHUEM COBPEMEHHbIX
1eToqoB  MpuknagHoi  Guonmoruu W OUOTEXHONOMU,  LLUMPOKKUM
11cNofb30BaHWeM TEXHUKM UCKYCCTBEHHOIO Knumara;

-  pa3BuTUe MHMOOPMALMUOHHLIX TEXHONOMMW B  CENEeKLUMOHHOM
tpouecce;

- CcOBeplIeHCTBOBaHWEe HOpMaTuBHO-npaBoBoi 6a3wl B obnactu
«.enekynu, cemeHosoacTea u NPP;

- BCTynfieHne B “eHbl MeXayHapo4HOW opraHu3auuu no oxpaHe
copros8 pacteHnit (YNMOB, UPOV) u MexayHapogHol accouvauuy no
-:eMeHHoMy KoHTponio (UCTA, ISTA);
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- COBepLUEeHCTBOBaHNE METOAUK rocyaapCTBEHHOrO COPTOUCNbLITAHM:
1 yckopeHue npoueaypbl UCTIbITAHUS;

- BHeapeHne 3hPeKTUBHBIX CUCTEM COPTOCMEHBL! U CEMEHOBOACTBA;

- cosfiaHue HauwnoHanbHoro reHeTUYEecKoro 6aHka
WyupokomacuTabHoe NpUBNEYEHNE MUPOBLIX TEHETUMECKMX pPecypcol
pacTeHun;

- aKTMBU3ALUSA MEXAYHAPOAHOr0 COTPYAHNYECTBA;

- MOAroTOBKA BbICOKOKBaNIUhULIMPOBaHHBIX KaapoB.

2.5 NpuopuTteTHble HanpaBneHna pabor B obnactu 6uorexHonorui
ANnA pelieHUs 3aAav ceflekLUM U YCTOHYMBOro ucnonbiosaHusa Pl
B KaszaxcTtaHe

B npegbigywmux pasgenax gaHHoi nybnukaumw 6bin npeacrasnel
0b630p Haubonee BaxHbix 3agay cenekummn u PP B KasaxcTaHe — Ha kakut
KYNbTypbl, CEMEKUNOHHO- U XO3ANCTBEHHO-L|EHHble NMPU3HAaKU U zagauu N
coxpaHeHuio U xapaktepuctuke PP JomkHbl OblTb OpWeHTUpOBaHE
6uotexHonorun. [lpu  onpeaesieHu  NPUOPUTETHLIX  HaNpaBrEeHUs
6noTexHonomMM BaXKHO YeTkoe NOHWMaHWe TOro, YTo 3TO, Npexae BCero
MeToAuYecKniA MOAXOA W CpefcTBO pelleHUss NpakTUYecKkux 3apad, |
KOHKPETHOM crly4qae, CBSfi3aHHbIX C YMNyYlUeHWEeM CESlIbCKOXO3ANCTBEHHbL:
KynbTyp, cOXpaHeHueM W  ucnonb3osauvem [PP. [pu  3Toh
npeacTaBnAeTCs HEManoBaXHbIM y4ecTb pAf 06CTOATENbCTB: BO-NEPBbIX
UMeIoLYNECH Hay4yHO-TEXHUYECKUN NOTEeHUUan # 3afjen Mo O14enbHbih
HanpaBneHusiM 6uoTexHonorum B pecnybnuke; BO-BTOPbIX, BaXHbie A
pecnybnuku B 3KOHOMUYECKOM OTHOLLEHUU HanpaBneHu:
6uoTexHonormn; B-TpeTbUX, A40CTATOYHO ObLICTPYIO NMpakTUYecKyo oTaad
3TUX TEXHOMOrMA U, B-4EeTBEpTbIX, COBPEMEHHOCTb WU MNEepCrierTUBHOCTI
pasBuBaeMbix oTpacnei buotexHonoruu. Tawke oYeHb BaXHbIM ABNSAETC!
afekBaTHOCTb W 3(D(PEKTUBHOCTL NPUMEHSAEMbIX TEXHOMOMMIA B KaXaoh
KOHKpETHOM cnyvae. [pyrumu cnoBamu, ecnu Aff  JOCTUKEHW:
nocTaBfieHHON 3ajauM eCTb HECKOSIbKO NyTEN pelleHus, To cnegye
BblGpaTh Hanbonee 3KOHOMUYECKU ) MeToANYECK!
onpaBfaHHble/agekBaTHble TEXHOMOrUuN U METOALI.

BuoTexHonorms ABNSETCA COBPEMEHHOW Hay4yHOW W MeTOAUYECKO!
6a3on ganbHellero yny4lieHuss CeNbCKOro Xo3ancTea, Kotopas Bobpan:
B cebs nyylume JoCTWKEHUs coBpeMeHHon buonormu. Cneayert npusHathb
Y70 B 06LIECTBEHHOM CO3HaHWM COBpeMeHHas OUoTexHonorua crana Be
MHOTOM accoUMMpoBaTbCA C TEHETUYMECKOW/TeHHON UHXeHepue
FeHeTudeckan uHXeHepusi (T) — 3TO TOMbKO NULLL YacTb W ORHO U .
HanpaBneHuin 6GuoTexHonoruu, Koropas CBA3aHa C reHeTU4Yeckun
PEKOHCTPYMpOBaHWEM pacTeHUs NyTeM BBEAEHWA YY)KepOAHbix FeHoB |
nonyyeHWeM  reHetTudecku moauduumpoBaHHbix opraiusMos (TMO)
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>0BpeMeHHas npuknagHas OuonorMs B couyeTaHMM C TpaguLMOHHOW
c:enekyuen npeaocTaBnAeT uccrnenoBaTenam WNPOKKIA apceHan MeTo0B
Ang AanbHelLuero ynyyLweHuns pacTeHun " yBenumyeHus
:eNbCKOXO3ANCTBEHHOro Npomssogctea. K TakMm merogam OTHOCATCA,
llanpumep,  SKCNEepUMEHTanbHasA  ranfnouausl,  MONeKynsipHble 1
HnoxmMuieckue MapKepbl X03AUCTBEHHO-L|EHHbIX NpU3HaKoB,
1oneKkynsipHas Xxapakrepucruka PP, KpuoKoHcepBauusl KNeToK U TKaHew,
mOpUuoKynbTYypa, M Ap. OTW MeToAbl OCHOBaHbl Ha peanusauuu
IOTEHUManbHbIX  BO3MOXHOCTEW caMux pacrteHuit 6e3 BHeceHus
“Y)KepoAHbIX FEHOB, W  OHM  MOINYT CYLUeCTBEHHO  MOBbILATb
ipheKTMBHOCTL cenekumn u 3agad MPP. Bonee Toro, Ha COBPEMEHHOM
sTane  paspuTMsl  NpuknagHon  buomormm M BuoTexHomorum
lpeacTaBnseTcs LenecoobpasHbiM pacluMpuTe NOHATUE «BuoTexHonorms
:eNbCKOXO35NCTBEHHbIX pacTeHWl». Takoe «paclmpeHue» MOXHO
1BOCHOBaThL, N0 MeHbLUe Mepe, ABYMS onpeaeneHusaMU BUOTEXHONOMMK:
‘NPOMBbILLNEHHOE UCNONb30BaHKe BUONOrMYECKNX CUCTEM U NPOLIECCOBY U
‘MynbTUZUCUMNAMHapHan Guonoruyeckas Hayka u oTpacfnb». B TakoMm
IOHUMaHUN K BUOTEXHOMOrMAM MOXHO OTHecTM MHorne 6uonpouecchl U
itoKkasaTesit Ha pasHbiX YPOBHAX opraHu3ali pacTeHus, KoTopble MOfyT B
:MaccoBOM» NOPSIAKE WCTOMb30BaTbCA B CEfIeKUMA Ha XO3SIMCTBEHHO-
1leHHble NpU3HaKN U, TakKMM 0bpa3om, YCKOPSiTb CeSTeKLMOHHLIN npouecc.
YunthiBas CoOCTOSIHUE M nepcnekTMBbl pa3BuTua B KasaxcraHe
cenekuynu, TPP un OuoTexHomoruu, BaXHOCTb WX  aKTUBHOIO

n3amMoaencTemna ans ahheKTuBHOro pelueHUs 3agay
:efIbCKOXO3ANCTBEHHOrO NPOW3BOACTBA M YCTOWYMBOIO COXpaHEHWA
Arpo6uopasHoobpasus HeoOXOAMMO pa3BuMBaTb W  MPaKTUMECKK

[)eanvu3oBbiBaTh Criedyloluje OCHOBHble HamnpaBneHusi OWUoTexXHONorun
pacTeHuit v npuknagHon Guonorum:

- BuotexHonornn Ha OCHOBE MONEKYNAPHLIX W BenKkoBLIX MapKepoB
CefeKUMOHHO-LEeHHbIX NpU3HaKkoB (paspaboTka U BHeApeHue MapKep-
C:ONYTCTBYIOLWUX TEXHOMOIMIA B CeNnekUMoHHbIN npouecc u PP);

- OWOTEXHONOrMU Ha OCHOBE JKCMEePUMEHTANbHON ranfouaunu,
| NETOYHOI cerlekunm 1 Apyrux MeToAo0B KymnbTyphl in vitro;

- DOuoTexHomnormu YCKOPEHHOTO pasMHOXEHUSI W 0370pPOBIEHMS
lleHHblX  ¢OopM, NWHUA W COpPTOB  pacTeHwud; ©GesBupycHoe
1acTeHUEBOACTBO;

- 6noTexHONOrMM Ha OCHOBE 3SMOPUOKYNbLTYpbl  ANsl OTAANeHHOM
mbpugusaumnm;

- BuotexHonormm Ha oOcCHOBe comaTuyeckol rmbpuausauun nyrem
CIIMAHUA NPOTOMMAacToB M NepeHoca OpraHenst;

- 6MOTEeXHONOrMKU Ha OCHOBE reHeTUYEeCKOW/TeHHON HXEHePUK;

- BHeJpeHUe coBpeMEeHHbIX METOAO0B U TeXHONornn uaeHTudUKauum
'€HOB, OnpeensiiownxX BaXHeWlUne XO3ANCTBEHHO-LEHHble NpU3HaKu;
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co3flaHue  MONEKYNAPHbIX  NacnopToB  FeHeTU4eckUux  pecypcol
(reHOTUNMPOBaHWe repMonasmbl);

- cusnonornyeckne n bGmoxmmuyeckne npoueccbl U nokasartenu
CONPSKEHHbIE C CENEKLNOHHO- N XO3AMCTBEHHO-LIEHHbIMU NPU3HAKaMu;

- uutonoruyeckue, Mopdonoruyeckue, MopdoPU3IUONONMYECKH: -
nokasartenu, cBsi3aHHble C XO3ARCTBEHHO- WU CEeneKUNOHHO-LEHHbIMI
npuaHakamu (cbeHoTUNUPOBaHUE repMonasmbl);

- YCOBEpLUEHCTBOBaHME U ONTUMMU3aLWUA TEXHOMOMUA M METoAOI
cpeaHe- U AonrocpoyHoro xpaHeHuss PP B ex situ  konnekumsx
KPUOKOHCEpBaLIUSA;

- yKpenneHue MarepuanbHO-TEXHUYECKON UHGPacTPYKTYpbl |
CTUMYNUpPOBaHWe JAeATEeNbHOCTU N0 BHeApeHuiw OuoTexHomoruin |
cenekuumio n NPP;

- yNydleHne CUCTEMbl MOATOTOBKM KaapoB K MOBLILLEHW:
KBanuguKkauum Hay4HO-TEXHUYECKOrO fiepcoHana, BOBMEYEHHOMo |
KOMNNeKC AeATeNLHOCTM N0 BHeAperUuio GuoTexHonmorui B cenekuuio |
rPP;

- pasBuWTMe 3aKkoHoaartenbcTea B obnactu  perynvpoBaHus
6nobesonacHoOCTH, UCNONbL30BAHUS FEHEeTUYECKON MHXEHEPUU B Cenekuu
pacTeHui.

BaxHo noavepkHyTb, UTO NpUMeHeHne BUOTEXHONMOrNIn AN cenekyui
n 3aga4y PP moxeT 6biTh adhdekTuBHLIM TONLKO B TOM crnyyae, ecri
6uoTtexHonorm paboTaldT C CeneKUUOHHbIM MaTepuanoM U LUEHHbIM!
reHeTUYEeCKMMN pecypcaMmu pacTeHui. fpyrumu cnosamu, npuHUMNUanbHi
BaXHbIM SIBMSIETCH APUCYTCTBUE OUOTEXHOMOIMMM B Nporpammax |
npoektax no cenekuwn u PP B KauectBe ux COCTaBHOW uYacTu |
KOMNOHEHTOB. TONIbKO TakuM NyTeM MOXHO NOAHATb ypoBeHb pabor |
obnactu cenekumm U PP Ha Ka4yeCTBEHHO HOBbLIA YpPOBEHb |
OJHOBPEMEHHO  NOBLICUTL  3MPDEKTUBHOCTL U BOCTpebOBaHHOCTI
ucnonbayembix SuotexHonoruit B Kasaxcrtane. Hano otgaBaTth OTHET |
TOM, YTO B JaHHOM Cllyyae KOHEYHbIM Nofb3oBaTtesniiMu buotexHosnorui
asnfiotcs PP u  cenekuws, oOUeHKYy KOTOPbIM AaeT TMpakTuka |
NpOU3BOACTBO.

2.6 YnyyweHHe TeXHUYECKUX BO3MOXHOCTEW M HapalmBaHMe
Hay4yHOro noTeHuuana

Crpaterns addEeKTMBHOrO UCnonb3oBaHUs buotexHonornn an:
pelleHus 3afgayv cenekumm u NPP, ux akTMBHOro B3auMoencTBUA Mexa
coboit, [AO/MKHA BKNIOYaTb MeEPbl MO  COBEPLUEHCTBOBAHWUIO |
MOAEepHU3aUUM  CTPYKTYpPbl U DyHKUMIA Hay4HO-UCCNEeA0BATENbCKM:
MHCTUTYTOB, CeneKUUOHHbIX CTaHUWiA, Konmnekuwin u reHbankoB. H:
CEroHALWHUIA AeHb OONbLIMHCTBO 3TUX YYpPeXAeHUA He umeloT
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:00TBETCTBYIOLUX COBPEMEHHLIM TpeboBaHUAM, WHMPaCTPYKTYpLl U
eXHu4Yeckon 0asbl n HYXZalTcs B MOMOLLU CO CTOPOHbLI rocyaapcrsa u
11eXAYyHapOoAHbIX opraHusaumi. [nAa uxterpaumn KasaxcraHa B MUPOBOM
i1ay4YHO-TEXHOMOIMMYECKUA npolecc HeobXoaMMO cKopelillee BBeJEHME
1exayHapoaHeix cTaHgapToB kayectBa GLP (good laboratory practice) u
38SP (good scientific practice). YnyJyweHue matepuanbHO-TeXHUYECKON
viasbl opraHusauui B obnactu cenekuuu, N'PP u buotexHonorum — oaHa u3
1IPUOPUTETHBLIX 3ajady nporpaMMbl pasBUTUS U B3aUMOAENCTBUA ITHUX
ianpaBaeHWin Hayku U TEXHOMOIMM.

WHopmalmnonHo-aHanuTuyeckoe obecneveHne AesTenLHOCTM B
obmactu 6uotexHonoruu, cenekumu u PP — oOCHoBHOe ycnosue
ahpeKTUBHOI  OopraHnsaumnm  cTpaTermdyeckm  BaXHOro  npouecca
AKTUBM3ALMW  pasBUTUS W B3aUMOAENCTBAS  STUX  KOMMOHEHTOB
110BbILIEHVS NPOAYKTUBHOCTU pacTeHnil. Heobxoaumo umeThs obujyio
1IH(OPMaUNOHHYIO NNaTgopMy, OCHOBaHHYIO Ha eAMHbIX CcTaHaapTax
» paHeHuss W npepocTasneHuss uxHdopmauumu o PP, cenekyuoHHo-
| €HETUMECKOM MaTepuarne, UCNoNb3yeMblX METOAax v TEXHOMNOIMAX.

Ba)cHbIM KOMNOHEHTOM 3TOr0 HanpapneHus AeATeNlbHOCTU ABMAETCH
'IOArOTOBKA HAayYHO-TEXHUYECKMX Kaapos, obyyeHWe cneymanyucTos HOBbLIM
- exHonormam U Mmetogam B obnactu cenekumm, GuotexHonoruu u MPP,
1iOBbiLEeHUE KBanuduKaymm nepcoHana Ha pasnuyHbliX obyvalowmx Kypcax
i1 nporpammax, obmeH OnbLITOM ¢ 3apybexHbiMu NPOoHUNLHLEIMU
opraHu3alusiMi, npoBeAeHWe KOHCyNbTauui, rekuMin u  okasaHue
11eToAUYECKON NOMOLYN BEAYLUMMU YYEHBIMU U cnelnanmcTamm u ap.

CoBpemeHHas cutyauua kak B KasaxctaHe, Tak M crpaHax LAS,
; apakTepusyetca cnaboii ocBeAOMNEHHOCTbIO HacemneHus o npobnemax
coXpaHeHus  arpobuopasHoobpasausi, puckax wu npeuMyLLiecTBax
1cnonb3oBaHus COBPEMEHHbLIX 6uotexHosoruin, yrposax
iIpOAOBONbCTBEHHON OesonacHocTu wu3-3a nobanbHOro U3MeHeHus
I NUMATa, HEAOCTaTOUYHLIM MOHMMaHWEM BaXXHOCTW coxpaHenus [PP,
11eobxoamumMocTi npoBegeHnss paboT no cenekuvn BLICOKOYPOXaAMHLIX W
CTpeccoycToMdUBbLIX COpPTOB. [103aTOMY BaXKHeALLMMKU 3agavamu ABNAIOTCA
alke opmupoBaHME IKONOrMYECKOW KynbTypbl HaceneHus U ero
OTBETCTBEHHOCTU 3a coxpaHeHue arpobuopasHoobpasus n,
:00TBETCTBEHHO, 3@ NPOJOBOMLCTBEHHYI0 Be3onacHOCTL kak B CTpaHe, Tak
i1 HA MMPOBOM YPOBHE.

Takura o6pasoM, OCHOBHbIMA 3ajavyamy [JaHHOrO HanpaBeHMs
< IBMAKTCS:

- co3fjaHne coBpeMeHHOW WH(PacTpyKTypbl W MarepuanbHo-
exHuyeckon ©6a3bl € UX CBOEBPEMEHHOW  MoAepHusaumen wu
ilopfepKaHneM Ha COOTBETCTBYIOLWEM MMPOBbLIM CTaHAapTam YpOBHe U
‘buHaHCOBasA nojAepXkKka rocyAapcTBeHHLIMWU OpraHamMu pPasHOro YpPOBHS
AEATErNbHOCTM MO pasBUTUIO cenekuuu, DMOTEXHONMOMMU, COXpaHEHMNIo U
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nsyyenmio PP;

- Cco3jaHue YCNoBUI ANsl NApTHEPCKUX B3aUMOOTHOLUEHWUA |
MHTerpaLuy BCeX 3auHTepecoBaHHbIX opraHm3auui 1 Be4OMCTE C Lienbk:
obecnevyeHusa apPeKTUBHOCTU AEATENLHOCTH;

- obecneueHne rocyaapcTBeHHO noaaepxku GuoTexHonoruu
cenexkuun, coxpaHeHust U M3ydeHns PP kak cTpaTtermyecky BaXHbL:
HanpaeneHu ANA NPoAOBONBCTBEHHON U Guonoruyeckon 6esonacHoOCT!
CTpaHbl W PETUOHa;

- dopmupoBaHne o0OLIeCTBEHHOrO Cco3HaHuMA uYepes CMUN <
counanbHoO-aKoOHOMUYECcKoW  3HauumocT PP, ux coxpaHeHus |
a(pheKTUBHOTO  UCMONb30OBaHWA B cenekuun, ponu U pucka
ncnonb3oBaHusi 6MOTEXHOMOrMN B CO34aHNN HOBbIX COPTOB pacTeHUMN;

- ynyuylleHne U cTaHgapTu3auus CUCTEM [JOKYMEHTUPOBaHUSI, OOMEH:
vHdopmal el U NpeaocTaBneHns nonb3osaTtensam nHgopmarmm no MNPP
arpobuopasHoobpasuio,  COBpPEMEHHbIM  MeToAam  cenekuyum |
6noTtexHonomu;

- ynyJylleHUe CUCTEM NOArOTOBKM KagpoB U  MNOBbILIEHM:
KBanumrKkaLuum Hay4dHO-TEXHUYECKOrO nepcoHana, BOBEYEHHOMo |
KOMMNMEKC  AEeATEeSNIbHOCTU no  6uorexHonorun,  ceneruumn !
arpobuopa3sHoobpasuio.

3 MEXAHWU3MbI, ®OPMbI ¥ MOAXOAbI K NOBbILWEHNIO
SOPEKTUBHOCTU BUOTEXHONOIMM AnA PEWWEHNA 3ALNAM
CENEKLNN U TPP B KASAXCTAHE

Mpeablgywe pasgensl paHHoW paboTbl 6bIMKM, B OCHOBHOM
NocBALEeHbl COCTOSIHUIO U BaXKHEWLUMM HanpaeneHusMm pabort B obnacTl
6buotexHonoruu, cenekuuu n MPP. MpoBedeHHbI aHanNU3 HauuoHanbHLI
Hay4yHO-TeXHMYECKUX nporpamm, o0b6beMoB uX  bUHaAHCUpOBaHY:
nokaswiBaet, 4Yto B KasaxctaHe B nocnegHue roabl cTanun ygenst
BHMMaHWe pas3BuTuio BuoTexHonorun, cenekuyun n MPP. Ho. TeM He
MeHee, CBSi3b MeXAy 3TWMM HanpasneHWsMU NpoAoskaeT ocTaBaTbe:.
cnaboit 1 HeadbbeKTMBHOM U, Kak y)Ke OTMeYasiocb Bbille, VX pasBuUTHe |
cTpaHe ugeT 6e3 TeCHOro B3aUMOJENCTBUMA W, NO  CyWECTBY
napannenbHoiMu nyTaAmMU. OUeBMAHO, YTO MoBbllleHue 3deKTUBHOCTI
OuorexHonormihi Ans  cenekuum UM ucnonb3oBaHus PP Tpebye
nepsooyepeHbIX Mep NO YCOBEPLUSHCTBOBAHMIO B TaKux cdepax, Ka:
duHaHcupoBaHue, KoopAuHauus,  ynpaBnexue, perynuposaHue
napTHepCTBO U COTPYAHUYECTRO.
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.1 ®nHaHcupoBaHue

OaHuM M3 KNIOYeBbIX YCMOBUWA peanusauMn Hay4yHo-TeXHW4eCKon
HONMUTUKW B obnactu ©OuoTexHonorun, cenekuuin u PP  aBnsetca
iexaHusm uHaHcupoBanua. B COBPEMEHHbIX YCOBMAX CcUCTeMa
‘buHaHCUpoBaHMA [orKHa obecnednTb noAAepKKY KaK npakTudecku
I|leHHbIX, TaKk U ysI3BUMbIX HanpaBneHuii. Takasi cucrema puHaHCMpPOBaHUA
.\OfDKHa codeTarb NPOrpamMHO-UENEeBON  MPUHUMM C  LUMPOKUM
IIpUBNEYEHNEM CPEACTB M3 PasfUYHbIX MCTOYHUKOB NOJA KOHKPETHble
liporpammbl M NpoekTel. Ha cerogHAWwHWA JeHb  UCTOYHMKamu
‘PUHAHCMPOBAHUA  HAyYHO-TEXHUMECKOW JAesATenbHOCTW B KasaxcraHe
IBMAIOTCS

- HauuoHarbHble LjefieBble Hay4yHO-TEXHUYECKUe Nporpammsi;

- nporpamMMbl yHAaMEHTanNbHLIX WM MNPUKNaAHLIX UCCefoBaHWnin
as’nNYHbLIX MIHUCTEPCTB U BEOMCTB;

- UerneBble UHHOBALMOHHbLIE U UHBECTULMOHHLIE (DOHADI;

- cpe/icTBa U3 PasfUYHbLIX MEXIYHapPOAHbIX U HauuoHanbHbIX POHA0B,
i paHTOB;

- MeXAyHapo/iHble NporpaMMbl U NPOEKThI;

- Cpe/CTBa, Bbipy4YEHHbIE 3a CHET NpegoCcTaBeHns pasnuyHbIX yCryr
11 NPON3BOACTBA NPOAYKLUN.

AHanua JdaHHbiX no duHaHcupoBaHuio pabotr B obnactu
nuoTexHonoruu, cenekumn n PP B KasaxcraHe 3a nocnegHuwe nATb ner
110Ka3blBaeT, YTO OCHOBHLIM MCTOYHMKOM WX (PMHAHCUPOBaHUA SIBMsieTCs
iocyAapcTBeHHbid biomxket. B nepuog 2009-2011 rr. cdpmHaHcmpoBaHue
OCYWJECTBNSINOCh B paMKax HayYHO-TEXHWYECKNX NporpamMM MWHHUCTEpCTB
:eNbCKOro X03sicTea, 06pa3oBaHus U Hayku:

- MpuknagHole  HaydyHble  UccnegoBaHMs B obnacTtu
ATPONPOMBILLTEHHOrO0 KOMNeKca;

- [porpamma pyHaameHTanbHbIX UccnegoBaHuii B8 obnacTu
() MONOr MY eCKUX 7] MeAMNLUHCKNX Hayk  «3aKOHOMEpPHOCTH
‘bYHKUMOHMpOBaHUA  BGMONOrMYECKUX CWUCTEeM — OCHOBa CO3jaHus
{IHHOBAUMOHHBIX TEXHOMOMMA A4S MeAMLWHbI, CEMNbCKore XOo3AicTBa “
OXpaHbl oKpyXalowen cpefibl»;

- MononHeHue, usyvyeHue W noajepKaHWe KOMNEKUUA pacTeHwid,
> (MBOTHbIX, MUKPOOPraHW3mMOB W YHUKalbHbIX FreHeTuyeckux 6aHkoB Ans
coXpaHeHus buopasHoobpasusa KasaxcraHa;

- Paspa6otka u BHeapeHUe B CENEKLUOHRYIO NPaKTUKY MOMNEKYNSPHO-
I eHeTUYeCKMX U BMonHXeHepHbIX METOL0B YCKOPEHHOro CO34aHnA HOBbIX
HBICOKOYPOXKaWHbIX ~ COPTOB  CENbCKOXO3AWCTBEHHbIX  KynbTyp  Ans
.\anbHelwero ykpenreHnsa NpojoBonsLCTBEHHON 6e30nacHOCTM CTpaHhi;
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- Paspabotka U ucnonb3oBaHWe rEHHO-UHXKEHEPHBLIX U KIeTOYHbLL
6uoTexHONOM B MeauUUHe, CENbCKOM XO3AKCTBE, OXpaHe OKpyXalollet
cpeabl, NULLeBoi U nepepabaTtbiBaloweit NPOMbILLINEHHOCTH;

- HayuHo-TexHuuYeckoe obecneyeHue rocyapCTBEHHON
perynuposaHusi 06opoTa reHeTU4eckn MoanuUMpoBaHHbIX 06BLEKTOB |
Pecnybnuke Kasaxcran.

Oona  cpeACTB  MeXAyHapoAHbIX nNporpaMM U NPOEKTOB
MHHOBALMOHHbIX W WHBECTULUUOHHbIX oHAOB B 0bOlWemM obbem:
tuHaHCMpoBaHus uccneaosaHnii B obnactu 6MOTEXHONOrMU, CenekLuim |
'PP He3HayuTenbHa. INpakTudecku atu paboTkl He nony4aloT (MHaHCOROI
nogaepXkM OT  CeflbCKOXO3AINCTBEHHbIX KU BuoTexHonornyecku:
NPOU3BOACTB, HaLMOHaNbHLIX U UHOCTPaHHBLIX KOMNaHud. 3To ABMAETC:
elwje OAHUM TNOATBEPXKAEHUEM TOro, 4YTO OTeHecTBEHHbie Hay4Hblt
paspaboTku npogorkaloT 6biTh cnabo BocTpeboBaHHLIMU IKOHOMUKOM, He
paboraeT npuHUUn  HOPMMPOBAHUS  MpOrpamMM  OT  «kOHEYHOr(:
notpebutens». Kak yxe HeOAHOKpaTHO OTMe4anocb, MHOIMe Hay4Hbit
HanpaBneHus passBuBaioTc? 6e3 TecHoro B3aMMOAENCTBUS  MHOTA:
Ayonupys apyr apyra, 4To 0OOYyCrOBMEHO Hanu4yuem MeXoTpacneBbiX |
MEXBEAOMCTBEHHbIX  bapbepoB,  OTCYTCTBUEM  eAUHOI0  opraH:
KoopauHauum BCEM cUCTEMDI Hay4HbIX nccnenoBaHuii
paspabaTtbiBaloLlero " KOOpAUHMPYIOLLIEro KPYMHble
MYNbTUANCUUNNVHApHbIe nNpoekTbl. bonee 10-TH  MUHWUCTepcTB |
BEOMCTB WMEIOT CBOM HayyHble NporpaMmbl, HUHaHCUpyemble W
rocblogxera, U Kaxaoe BeAOMCTBO BelJeT CBOIO «Hay4yHYiO» NOSUTUKY
MpaBuTENLCTBO NPU3HAET, YTO «...00NbLLUWHCTBO NPOEKTOB NO pa3paboTk
MHHOBALWOHHON NPOAYKLUMUA ABIISIOTCA UHULMATUBHLIMK pa3paboTkamu, :
He perMoHasnbHbLIMK U Hay4YHO-TEXHUYECKUMU 3aKazami, T.e. pa3paboTuuki
camu u3obpetaloT Kakon-nubo NPOAYKT U B NOCAEAYIOLEM BbIHYKAEHE
nckatb eMmy npumeHenme. Moaenb ynpaBneHus Wn (pUHAHCUPOBaHW:
Ka3axCcTaHCKOW NpUKNagHON HayKu B 3HaYUTENbLHOR Mepe OpUEeHTPOBaH:
Ha YyAOBNETBOpEHWE HayvyHOro WuHTepeca, a He pelueHue 3ajal
TEXHOMOrMYECKoro xapakrepa...» (lMporpamma no pa3BUTHIO UHHOBaLUA |
coaeicTBUIO TexHOoMornyeckon mogepHusauum B Pecnybnuke Kaszaxcrai
Ha 2010-2014 roabl).

MpoBeAeHHbI HamMKn aHann3 AaHHbIX MO0 PUHAHCUPOBAHUIO HayYHbI:
paboT no GuortexHonorun, cenekyun u PP nokasan, 4yTo Ha cerogH:
NPakTUYeCKW HET  KPyMHbIX  MYNbTUZUCLIUMNIIMHAPHbLIX  1POeKTos
obbeanHsIOLMX YCUNIMA 3TUX HanpasfieHW Ha pelleHUe KOHKPEeTHbL
npaKkTUYeckux 3agad. Mo MHEHUIO y4yeHbiX, OCHOBHOW NMPUYUHOI ABNAETC:
MEXBEAOMCTBEHHas pa3obWeHHoCTb WHCTUTYTOB. Jake B npeaena:
OAHOM  HayyHOW  opraHuM3auuM He  yaaetca  cdopmmupoBaTi
MeXaucuunnuHapHble npoekTbl. [ONns npeojorneHus 3Tux U Apyru
HeraTueHbIx ¢hakTopoB B HacTosiiee Bpems B KasaxcraHe BBOAMTC:
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lloBas cuctemMa ((UHAHCUpOBaHWS HAYYHOW U TEXHOMOrMYecKon
,leATensHocTU. B cooTBETCTBUM C HOBbIM 3akoHom Pecnybniuku KasaxcraH
‘O Haykey», npuuaTom B 2011 rogy, ¢uHAHCMpPOBAHME Hay4yHbIX
riccrnegoBaHuit byaet ocywecTBNATLCA B Cregylowmx popmax:

- 6azoBoe puHaHCcUpoBaHue,

- rpatitoBoe uHaHcMpoBaHue;

- NporpaMMHoO-LeneBoe puHaHcUpoBaHue.

Hackonbko ara cuctema okaxercsl ah(PeKTUBHON — NOKaXeT Bpems.
'IcHo oaHo, 4YTO 0e3 KopeHHbix pecdopm B obnactm MexaHM3MOB
«bUHaHCcupoBaHns, KoopauMHauMM W ynpasneHWs,  COTPYAHWMECTBa W
llapTHepcTBa, AEWCTBEHHOM CBA3M HayKn C NpOU3BOACTBOM (A B KOHTEKCTe
obecykaaeMblx B AaHHON nybnukauum npobnem — Mmexay buotexHonornen,
‘PP u cenekuuen) He byaer.

1.2 COTpynHMYECTBO, NapTHePCTBO, KOOPAWHALMA U yNpaBneHue

Mobunusauusa MPP, 6uotexHonorm u cenekumn ana pelueHns obyux
. ajlau ceflbCKOro xo3siicTBa M NpPoK3BOACTBA NPOAOBOSNLCTBUA OCHOBaHa
fia  apeKTUBHOM B3aWMOBLIFOAHOM COTPYAHWYECTBE, NapTHEepPCKuX
L3AaMMOOTHOLUEHNSIX W KoopAWHauunm pabor Ha BCEX  YPOBHSX.
COTPYAHNYECTBO OCYLUECTBSISIETCS! B pasnuuHbIX hopmax B 3aBUCUMOCTH
0T  pelueHUA KOHKPEeTHbIX 3ajady W npobnem. [naBHble ycnosus
llapTHEpPCTBA: e4UHCTBO Lefei, MosIHoe JOBEPUE MEXAY y4YacTBYIOLMMHN
opraHuzauyusimmn, agekBaTHble (OUHAHCOBLIE Pecypchl, COOTBETCTBUE
MexayHapoAHbiM cTaHgapTam npoBegeHus nabopartopHbix Hay4vHbIX
liccnefoBaHWi, XpaHeHusa W ynpasneHus konnekuwamu. [lapTHepcTBo
iipegycMmaTpuBaeT TakKe TO, YTO HEKOTOpble YYpexaeHus MOIyT cratb
fONOBHBLIMWN NPK peanu3aluy KpyrnHbiX MynbTUANCUUAAWHAPHBLIX NPOEKTOB
Il nmporpaMMm B 3aBUCUMOCTW OT Xapakrtepa u cneundukm peallaeMbiX
.apay. OTOOp 3TMx opraHvsauuii JoimkeH OblTb OCHOBaH Ha WX
CPaBHUTENBLHOM NPEUMYLYECTBE, HalMuMu MaTepuasibHO-TEXHUYECKON
hasbl, KBafnduKkauMm nepcoHana, YCTOMMMBOIO MWHTepeca K 3TOi
ESATeNIbHOCTU U CrOCODHOCTWM  OCYLIeCTBNATL €€ Ha AONFOCPOYHON
(ICHOBE.

Popmbl  COTpyAHWYECTBa W koonepauywnm MoryT ObiTb Ha
[MHOTOCTOPOHHEN W ABYCTOPOHHEA OCHOBE M oOXBaTbiBaTb Bce obnactu
,learefibHocTu no 6uorexHonoruu, cenekuum u MPP. Takumn obnactamu
c:0TpyAHUYECTBA MOMYT ObiTb: CO3[laHME HOBLIX COPTOB PacCTeHWuit,
paspaboTka M npakTMveckoe npumeHeHne BUOTEXHONOrMA Ans pelleHus
. apad cenexuun n NPP, soKkyMeHTUpOBaHWe, pereHepaumsa U 6esonacHoe
\ybnuporanue obpasuos PP, kapaHTMHHoe o6ecneveHue, U3yyeHue,
OLeHKa, XxapakTepucTuka W pacnpocTpaHeHne o6pasLoB  KOMneKuuit,
''yacTue B pasnUYHbIX HayuHbIX NpoeKTax, cocTaBneHue 6a3 faHHbLIX No
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PP n metogam 6GuoTexHOnorun, rapmoHu3aLusi NpaBoOBOW OCHOBbI |
3akoHoaaTenbcTBa B obnactu PP, cenekuun u 6nobesonacHocTy v ap.

Ha coBpeMeHHOM 3Tane pasBUTUA Hayku W TEXHOMOrW:i, npi
BCeBO3pacTaiolleM BNUSAHUM U3MEHEHUst Knumatra Ha Bce codept
3KOHOMMWKU U NMPOU3BOACTBA BaXHelLLee 3HaYeHne nmeeT hopMUpoBaHUt
KPYNHBLIX MyNbTAUCUUNIIMHAPHBLIX W MYSbTUOTPACAEBLIX NPOEKTOB 1!
nporpaMm, HanpaBfeHHbIX Ha peLueHWe akTyasbHbIX NpobneM cesnbCKor(
xo3siicrea. OcobeHHO 9TO akTyanbHo Ans  Mobunusauum PP
BuoTEXHONOMM U cenekuun ANs NPOW3BOACTBA MPOAOBONLCTBUA |
CenbCcKoro xossiictea. [lo HacToAllero BpeMeHn JOCTUYb Onpe/leneHHbl;
pesynbTatoB B obnactu cdopmupoBaHusi U, Tem bonee, acbdeKTMBHONC
ynpassieHusi, KoopAuHaLMM, MOHUTOPUHIA TakUX NPOEKTOB U NPOrpamMMm,
coxaneHuio, He yaasanocb. lNpusHaBas KpanHIO BaXXHOCTb Takoro poj:
npobnem, cornacHo HoBoMy 3akoHy PK «O Hayke» (Ne407-1V, 18.02.2011
B CTpaHe cosgaiorca HayuoHanbHble HaydHble coBethl (HHC), H:
KOTOpble, B YUCMe ApPYrUX, BO3NOXEHbl 3agaynM no hopMupoBaHMK
Hay4YHbIX HanpaBneHuH, onpeaeneHuio chopm u obbemot.
huHaHCMpoBaHUA, 0TOOPY NPOEKTOB U NPOTpaMM, MOHUTOPUHIY U OLIEHK:
BeinonHeHus pabot. B coctaB HHC BxogAT npeacTasuTeny pasnnydHbL
MUHUCTEPCTB, BeAOMCTB W OpraHusauuil, 4YTo, NO ugee, JOMKH:
cnocobcTBOBaTL NPECAONEHNIO MEXBEAOMCTBEHHbIX Bapbepos B Hay4yHO
TexHonorndeckon cdepe. Hackonbko apeKTUBHON OKaXeTCs HoBa:
cucTemMa — 3TO ONATb MOKaKeT BpeMsA U npaktuka. Ho cam dakt Takm
HOBOBBE/leHn B cepy COTPYLHMUECTBA, NapTHepPCTBa, KOOpAVHALUK |
ynpasfieHusi, 6e3ycrnoBHO, ABNAETCA MO3UTUBHbLIM.

3.3 3akoHopaTesnbHble U NpaBOBbIe acneKTbl

CoBpeMeHHoe 3aKoHOAaTefbCTBO Pecny6nuku Kazaxcrat
6asnpyetcs Ha nonoxeHuax KOHCTUTYUMM W NpeacTaBnsAeT CcUcTem
NpaBoOBbIX MHCTUTYTOB, HOPM M MpeAnucaHui, a Takke psge 3aKOHOB |
YKa30B Npe3ujeHTa CTpaHbl, MOCTAHOBMEHUI NPaBUTENLCTB, NOA3aKOHHbI
aKToB, KacaloLlmxcsa npobneM coxpaHeHus U UCMONb30BaHUS NPUPOLHLI
pecypcoB, OXpaHbl  CENleKLUMOHHBIX  AOCTWKEeHWA,  obecneveHu:
H6uobesonacHocTv W Jpyrux 3agad perynuposaHuss B obnactu PP
cernekumm n OuotexHonormu. OAHAKO CYLECTBYIOLUME NpPaBOBbI¢
MexaHW3Mbl perynnmpoBaHusl B aTUX oBnacTsAx MMeloT MHoro npoberos |
npotusopeynii. Heobxoaumbl JarnbHellwMe ycurnua Mo BHECEHMK
M3MEHeHU U1 [JONofIHeHUW B JEUCTBYIOLLEee 3aKOHOAAaTerbCcTBO |
ueneHanpasBneHHas pabora nNO CO3JaHMIO HOBLIX  Hanpassehw
3aKOHOTBOPYECKOW MonuTUKK. BakHewluel 3agadvein fAsnseTca pasBUTW
3aKoHoAaTeNnbCTBA NO BOMNpPOCaAM MWHTENfeKkTyanbHol cobcTBeHHOCTH
JoCTyna K reHeTU4eckMm pecypcam U foSTydeHusl paBHbIX Bblrof OT u
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11CNoNb30BaHus,

Cuctema  MeXAyHapoAHOIO  NpaBa  SBNSETCS  BAOKHENLUUM
11€XaHU3MOM PerynmpoBaHuA B 06nacTu CeNeKUUOHHbIX AOCTUKEHUH,
nuobesonacHoCTU, COXpaHeHusl, WcCnonb3oBaHusas U obmeHa PP u
OCHOBaHa Ha DanaHce MeXayHapogHbiX 00sA3aTenbcTB U CyBepeHHOM
ipaBe rocyaapcTB Ha cBoM Ouopecypcbl M JocTxkeHus. [naBHbIMU
| OMNOHEHTaMN 3TON cucTeMbl siBnsioTca MexayHapoaHbin [loroBop 0
'@HETMHECKMX pecypcax pacTeHuid ANA NPoAOBOMLCTBUA W CEnbCKOro
: o3aicTBa (MAMPPICX) n MobanbHbiit [naH geiicTBuil N0 coXpaHeHuIo
i1 YCTOWYMBOMY Mcnosib3osaHuio PP ana npoJoBOMbCTBUS U CENbCKOro
> o3aicTBa (IMA); KoHBeHumsa o OBuonoruyeckom pasHoobpasun (KBP);
IAexayHapoaHan KoHBeHUMA U MexayHapoHbIM COI03 MO OXpaHe HOBbIX
coptoB pacteHun (YMNOB); psa cornaweHwit BcemupHoi Toprosoit
opraHuzauuum (BTO); KaptaxeHckuit [MpoTokon no 6uobesonacHocTu.
"/nyqlueHve MexaHW3MOB NpaBOBOro perynupoBaHus B obnactn PP,
1’mobe3onacHoOCTM M cenekuMum OCYLUECTBRSAETCA MO  CReayloLuMm
HlanpaBneHusaM:

e nopnucaHwe u patudukauns MeXayHapoAHbiX COrnalleHuin,
[OroBopoB W AOKyMeHTOB B obnactu PP, 6uo6esonacHoctu u
CENeKUNOHHBIX A0CTUXKEHUN;

e JanbHelllee COBepLLEHCTBOBaHUE CYLLECTBYIOLLETO
3akoHoaaTenbcTBa B obnactu coxpaHeHus
arpobuopasHoobpasusi, OwuorexHorormn U BuobesonacHocTty,
cenekunn n UHTensekTyanbHon cob6CcTBEHHOCTH;

¢ pasBuTWe 3aKoHogaTeNbCTBa B obracTu perynmpoBaHus gocTtyna
K TeHEeTUYEeCKMM pecypcaMm MW MoMy4yeHUs paBHbIX Bbirog OT UX
MCNONb30BaHMS;

e  BbiMOSIHEHWE 00A3aTENbCTB, BbITEKAIOWUX M3 UNEHCTBA U y4acTus
B Pa3sNUyHbIX MEXAYHAPOAHbIX OpraHu3auuax u 4orosopax;

e opraHm3auua  acdeKTMBHOM  KoopauHaUUW  AeWCTBWA MO
BLIMONMHEHUIO NPUHATLIX MEXAYHapoAHbIX 00s3aTenbcTB U
€03 aHNe MeXaHU3IMOB KOHTPOSS 32 3TON AesATeNbHOCTHIO.

4.4 MexayHapoaHoe COTPYAHHUYECTBO

HayuyHbie uccnepoBaHus, obpaszoBaHMe W BHeApeHWe B obnactu
nunotexHonorun, PP n cenekumn B pecnybnuke npeAcTaBneHbl LWMPOKOM
ceTblo HAayvMHO-UCCNeAOBaTeNbCKUX WHCTUTYTOB, ONbITHLIX CTaHUWMA U
> O3AWCTB, YHUBEPCUTETOB, WHCTUTYTOB W Apyrux yypexaeHud. [lepen
AIrpapHoOi M BUOTEXHOMNOIMYECKON OTpacnsiMu CTpaHbl CTOUT MHOXECTBO
1ipobnem, oT 9¢phEeKTUBHOIO peLLEHNs KOTOPLIX 3aBUCUT cTabunusaumsa u
OKOHOMU4ECKUIl pOCT, AOCTWKEHWEe NPOAOBONLCTBEHHON 6e3onacHocT |

. MKBuaaums 6egHocTu. OueHb BaXkHO aKTuBusnposatb MexXAyHapoAHble
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CBA3W CTpaHbl B cchepe arpapHOil 1 BMONOIrMYECKOi Hayk, NOArOTOBKY |
noBbllleHWe KBanudukaumu kagpoB, oOMeH cenekUMOHHO-TeHETNYEeCKUN
MarepuanoM, NpuMmeHeHWe nepesoBbiX HayvyHbIX METOAOB W I0/X0A0B
BHeApeHue B NPOU3BOACTBO HOBLIX TEXHONOMNA W BLICOKOMPOAYKTUBHbL
YCTOMYMBLIX COPTOB.

MexayHapogHoe  COTPyAHMYECTBO — OAWH U3 BaXHenLm:
MexaHU3MoB AOCTUXEHNA uenu no mobunusauun PP ans nponasoacTs::
NpoAOBONLCTBUA U CENbCKOIO XO3ANCTBA. ATO COTPYAHUYECTBO CTPOMUTC:
Ha ©OanaHce MexayHapoaHblx 00s3aTenbCcTB N0 COXPAHEHMK
arpobuopasHoobpasus UK CyBepeHHOM npaBe rocyjapcTBa  H:
Ucnonb3oBaHWe CBOUX TFEHeTUYEeCKUX pecypcoB pacTeHUid. Kak yxe
oTMeYanoch, CUcTema MeXayHapoaHOro COTPYAHUYECTBA N0 COXPaHEeHMIo
ucnonb3oBaHuio U Mobunusauyun PP BKnouyaeT uensid paja rnobanbHbIx
pernoHanbHblX U ABYCTOPOHHUX KOHBEHLMMA, COrnalleHun, nporpamm
NPoeKToB U OpraHn3auuia, a Takke nHgopMaLUMoHHbIe ceTu, 6astl u HaHki
AaHHbiX. Pa3BUTUE MeXAyHapOAHOro COTPYAHWYECTBA CTpaHbl JOIMKH(
OCYLLECTBIATLCA N0 CNEeAYIOWUM OCHOBHbLIM HanpasleHUAM:

- BbiNONHEHWe MeXayHapoAHblx obs3atenbctB B cdepe PP
6uobesonacHocTy, MHTENNEeKTyanbHOA co6CcTBEHHOCTH M T.N
BbiTEKAIOLUX U3 uYfleHCTBa CTpaHbl B MeXAyHapoAHbLIX Aorosopax |
y4yacTUsi B MEXAYHApOAHbIX opraHusauusx, Takux, kak PAO, YMOB u ap.;

- opraHu3aumsa 3MPEKTUBHON MEXIOCYAAPCTBEHHON KOOpAUHaLMI
AeATenbHOCTM B obnacTu coxpaHeHus u ucnonb3osaHusi TPP, copror.
CenbCKOXO3ANCTBEHHLIX KYNbTYP;

- B3aUMOAeNCTBME C MEXAyHApOAHbIMU areHTCTBaMMU NO Pa3BUTUIO |
dUHAHCOBLIMW OpraHU3auusMu B LIENSIX NPUBNEYEHWUA MeXayHapOoaHOr
onbiTa U pecypcos;

- MCnonb3oBaHMEe BO3MOXHOCTEM W (PUHAHCOBLIX  pecypcol
MeXayHapoaHbIxX AOHOpPOB  Ans obecneyeHus MPUOPNTETHLE
MeponpuaTUiA;

- aKTUBHOE COTPYAHWYECTBO U BOBeYEeHWe B NPOrpaMmbl ¥ NPOEKTE
MEeXAYHaApOAHbIX  Hay4HO-UCCNeAoBaTeNbCkMX W obpasoBaTerbHbL

LIEHTpOB.
BaxHelLwan ponb B peanu3aluu 3agad, paccmaTpyBaeMbIX B AaHHO!
ny6nukaum, YCTAHOBMEHUM  COTPYAHUYECTBA U  KOOPAMUHALM

aeatenbHocTU B obnactu MPP, 6uoTexHonorum n cenekuuun, noBbilLEeHUI
YPOBHA HaydHo-uccnegosaTenbckux pabor B cTpaHe OTBOAUTC:
MEXAYHapOAHLIM LEeHTpam 1 opraHUsaunsaMm.

B HacTosiLee BpeMs B KazaxcTraHe ocyLecTBISIIOT 4eATEeNbHOCTb Psi
opranmnsauunn cuctembl KTMCXU, cpean KOTOpbIX BCEMUPHO U3BECTHBbI¢
UeHTpbl NO YnyylleHUio pacTeHuit, Takue, kak CUMMUT, UKAPOA
WUMNrPU (Bioversity Int.), CUIN, UKPUCAT, UPPU. 31U UeHTpbl MOTYT |
OOMKHbI OKasaTb Oonblylo nomotyb KasaxctaHy B addpekTUBHOM
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coxpaHeHuu W wucnonb3oBaHmun TPP, nononHeHnn Konnekuwis, B
c:eneKUMOHHO-TEHETMYECKUX 1 OUOTEeXHONOrMYeckux uccnegosaHuax. B
Hensax ShhEKTUBHOIO MCNONb30BaAHWMA BO3MOXHOCTE  3TUX LEHTpOB
11e0bX04MMO KOHKpPEeTHO onpeaenuTb obime n cneuyudpunyeckue sapauu
i aXaoro 1eHTpa B pa3pabotke W BbLIMOSIHEHMA COBMECTHbLIX NpOorpamm u
1ipoekToB. B yacTHocTH, 32 NOMOLLbL B BbiNONMHEHUN paboT No OTAEeNbHbIM
BAKHBIM  BWAAM  CENbCKOXO3ANCTBEHHBLIX KyMbTyp MOFYT OTBeYaTb
MexXayHapoAHble LUEeHTpbl, UMeloLLMe MaHaaT Ha 3TU BUAbI pacTeHuin. 3Tu
:<e cneymanu3npoBaHHble LEeHTPbl MOMyT NPUHATL yyacTue B paspaboTke
[EKAYHAPOAHLIX W pernoHanbHbIX NPOEKTOB N0 OTAenbHbIM npobnemam
PP, cernekunm u OUOTEXHOSTOMMM U Yy4acTBOBaTb B WX COBMECTHOM
peanusaummn. OnbiT nodtu 15-neTHer pabotbl KoHcynbTaTuBHOW rpynmnbl
1MEXAYHaPOAHbLIX CENbCKOX03SNCTBEHHbIX UccnefoBaHui B KasaxcraHe
oBuaeTenscTBYeT 06 2(PheKTUBHOCTH COTPYAHUYECTBA HaLWOHaNbHbIX
llporpaMM C BeAyLWMMW MMPOBLIMKA HayyHbIMW LiEHTPaMW, KOTOpble
{IKTUBHO TpUBAEKaIOT MUPOBOW ONbIT, GoraTteilunit MUpoBoW reHodoHs
pacTeHui, CcoBpeMeHHble MeToAbl W MEeTOAOoNorMM  yny4lleHus
eNbCKOX03AWCTBEHHbIX KYyNbTYp, KOHCYNbTaLWM Bedyluux 3apybexHbix
“YeHbIX, 1 Yepe3 3To cnocobCTBYIOT ObiCTpelen UHTerpaLun CTpaHbl B
:0BPEeMEHHbIN MUPOBON HaY4HO-TEXHUYECKUI npoLecc.

-+ SAKIIOYEHUE

«... KUINb MOTbKO Ce200HAWHUM OHeM, 8 HellpecmaHHoM pelweHuu
meKywux 3aday yxe Hesb3s5...» (Cmpameaus paseumus
KasaxcmaHa do 2030 209da)

KaszaxctaH npoBOAWUT aKTUBHYIO [OCYJapCTBEHHYIO HayyHylo W
HIHHOBALUWVOHHYIO NMOSMIUTUKY, HaMpPaBfieHHYI0 Ha CTUMYNUPOBaAHWE HayKu U
{IHHOBaUVOHHOW AeATenbHOCTM B CTpaHe. AKTMBHO OCYWeCTBAAETCA
IMEeKAYHAPOJHOE COTPYAHMYECTBO B HayyHoW cdepe, BCEMepHO
1ICNONb3yeTCA MOMOLWb M COAENCTBUE MEXAYHAPOAHBLIX WHCTUTYTOB U
«bopymMoB. KasaxctaH, o6nagas 6oratbiMu 3emesnbHbIMU pecypcamu,
IbICOKUM HAy4HbIM NOTEHUWanoM u pa3BUTOW CTPYKTYPOW SKOHOMMKM,
IIMEET  OfpOMHble  BO3MOXHOCTW  AfI1  yBENMYMEHWUS  arpapHoro
I|pOM3BOACTBAE U cTaTb nNUAUPYIOLWMM B MHUpPe  3KCMOPTEpOM
11bICOKOKa4€CTBEHHOIO 3epHa U Apyron cenbxosnpoaykuuu. KasaxcraH
c:efiyac paccMaTpuBaeTcsl Kak BaXXHeWLwmnii MUpoBON pernoH obecneueHus
11pOA0BONLCTBEHHON 6e30nacHOCTU HaceneHua 3emnu. o oduymanbHbLIM
AHanuTUYeckuM JaHHbiM K 2025 rogy B MMpe AOMMKHO Npou3BoauTbCA 3
MNPA. TOHH 3€epHOBbIX KynbTyp AnA obecnevyeHuss 8-munnuapaHoro
HaceneHnms 3emnu. [OnAa  JOCTWKEHMS 3TOFO  €XKerogHbll  pocT
{IPOU3BOACTBA BaXKHeWLleil NPOAOBOJSIbCTBEHHON KyNbTypbl — MLUEHMLbI,
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AONXeH cocTaBnATb 2% (NPOTUB HblHELLUHEro exeroaHoro pocra B 1.3%)
N 310 gomkHO npoucxoanTb Ha (DOHe HapacTaHus  BAWMSAHM:
HeBnaronpuATHLIX thakTopoB, Takux Kak: COKpaLLeHut
BoaoobecneyeHHoCTH, 3acyxa, NoBbllleHWe TemnepaTypbl, Aerpajaiius
3emenb, NosiBfIeHMe HOBLIX OMEHb ONaCHLIX pac Bo3byautenell bonesHeln
yBenuyeHve Ucnonb3oBaHus NPoAyKTOB pacTEHMEBOACTBA Ha NOJyYeHUe
6uotonnusa v HyXabl XXUBOTHOBOACTBA.

BHe BCAKOro COMHEHMSI, 4TO [pPeOfONeHNe 3TUX HeraTuBHbLI
¢haKTopOB M YCTONUNBOE pa3BUTUE CENbCKOXO3ANCTBEHHOIO NPOK3BOACTB:
kaKk B KasaxcrtaHe, Tak u B MMpoBOM MacluTabe, B peliaiollel creneHi
3aBUCAT OT HOBbIX TexHororuid W pasBuTMA HaydyHon cdepbl. E
COBPEMEHHOM Mupe TEexHONMOrMW WU MHHOBALUMM  ABMAIOTCA 3arnoroh
KOHKYpeHTOCNOCOBHOCTU CTpaHbl M NPOA0BONLCTBEHHON HBesonacHocTu.

B pecnybnivke BbICLUMMM Hay4HO-MeToAUYEeCKuMU !
KOOPAWHALUOHHBIMN  LieHTpaMu B obnactu arpapHoil Hayku |
CenbcKoxo3sMcTBeHHONW  Guonoruu KU OMOTEXHONOMMM  ABMSIOTCS
MUHUCTEPCTBA CEMbCKOTO XO03aNcTBa, obpasoBaHMa u  Hayku, AC
«KasArpoHHoBauumAy, HauuoHanbHbIMl LUeHTp 6roTexHonoruu
CenbCcKOX03ANCTBEHHbIE 7 BuoTexHonornueckne nceneaosaHns
obpasoBaHue U BHegpeHue B pecnybnuke npeacrabneHbl LWMPOKOH CeTbk:
Hay4YHO-UccnefoBaTeNbCKUX WHCTUTYTOB, OfbITHLIX CTaHLWUWM, ONbITHLL
XO3AICTB, YHUBEPCUTETOB M APYIUX yypexaeHuii. HaunoHanbHbLIe cucTemt
CENbCKOXO3ANCTBEHHbIX W BUOMOrMyeckux  UccnefoBaHMin  CTpaHt
cnocobHbl MobunusoBaTbh 6oraTble reHeTUMECKne pecypchl pacTeHuin an:
HYXA  CenbCKOTO  XO03AWCTBAa W NPOM3BOACTBA  MPOAOBONLCTBUSA
obecneuntb HayKky ¥ TMPOM3BOACTBO MNEPEAOBLIMA  MeToAaMMn |
TEXHONOIMSIMKA,  BLICOKOMPOAYKTUBHLIMKM ~ COpTaMu  pacTeHnd u |
3HAUMTENbHON CTerneHU NOBNUATL Ha NOAbLEM CeNbCKOro XO34MCTBa, efrt
npubbiNbHOCTb. Kak Mbl nonbiTanucb NokasaTbk B AaHHON pabote, oaHMM
N3 BaXHbIX YCNOBUIN ABNAETCS 3(h(hbeKTUBHOE B3auMoencTeue cenexkums
M GUOTEXHONOIMU B HaNpaBMneHUn MOOUNU3aUUM reHeTUMECKMX pecypcol
pacTeHuil ANsi cO3AaHWA HOBbIX BbLICOKOYPOXaWHbLIX CTPECCOYCTONYMBLI
COpTOB pacTeHWidl. HarnsgHow unmiocTpauneit BaXHOCTH  TakKor«
B3aMMOAeNCTBUA SIBNAETCA aKTUBHOE CTaHOBfIEHNe HOBOrO HanpaBfeHu;
cenexumm - TEeHOMHON cenekuuu, onpeaensieMon Kak «aHanus |
npuMeHeHne MonekynsipHoi uHdopmauum B cenekummn («analyses anc
application of molecular information in breeding"). UMeHHO wMeTOAE
COBpeMeHHOI npuknagHoi 6uonornu U BUOTEXHOMOIMM MEXaT B OCHOBt
nony4yeHns saTol nHdopmaLuu.
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ABTOpbl OYAYyT nNpu3HaTenbHbl 3a 3aMevaHus,  NPeAnoXeHus,
, |OMOSTHEHNAA N KOPPEKTUPOBKU, KOTOopble ByayT yyTeHbl NpU NOATOTOBKE
OKOHYaTeNbHOrO BapuaHTa JaHHoi nybnukauuu.

Hawm KkoHTaKTBI:

AZlpec Ans nucem:
SUMMMUT-Kazaxcman, a/a 1446, 2.Acmana, 010000, Kazaxcmar.

“enedron/®akc: +7(7172)-343713

neKTpoHHbIe aapeca aBTOPOB:
in.karabayev@cgiar.org; y.zelenskiy@cgiar.org;

«.baitassov@cgiar.org; iskandarova@inbox.ru.
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