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MONGOLIAN SOIL FERTILITY
AND FERTILIZER SUITABLE APPLICATION

AMARSANAA BAYAR

Department Head of Crop production, Soil &Agrochemistry,
Mongolian University of life Sciences, School of Agroecology

The detailed laboratory test had been done on 15552 samples of soil covered 579.314.2 hectare of
agriculture land used for crop farming at the Institute of Plant Science and Soil& Agro Chemical laboratory
in Darkhan city in 2010, with the support of Ministry of Agriculture.

Results of the research work show the following:
Soil erosion in Central region including Selenge, Tov, Bulgan province is very high level and it covers

51,9-81,3 % of total 579314,2 hectare of land.
– 8.4  % of total land contains soil with less than 0.9 % humus.
– 41.3 % of total land contains soil with less than 1.0-1.9 % humus.
–50.3 % of total land contains soil with less than 2.0-3.0 % humus.

Content of N, P, K :
– N content - 34.6 % of total 579314,2 hectare of land more than average , 12,8 % average , 52,5 %

less than average
– P content-17.4 % of total 579314,2 hectare of land more than average , 39.0 % average , 46.3 %

less than average
– K content – 12.9 % of total 579314,2 hectare of land more than average , 40.3 % average , 56.6 %

less than average
Above mentioned result shows the soil erosion situation of Mongolian central region. Due to soil

erosion average not only yield decreases year by year, but also quality of seed is in a very critical situation
and it leads network loss including producers, customers and farmers. Soil management and pest
management is the main issues in agriculture sector, so soil erosion is a big part of biodiversity,
environment and nature. The black fallow cultivation which is used for the last few decades,consumes
restored fertility on soil. In agriculture sector including crop farming and animal husbandry sector soil
management activities to enrich soil fertilization have not been done a while. Between 1975-1992, 971,3
thousand tone mineral fertilizers are used to crop sector. The percent of fertilizers are 39,2%-N, 55,3-P,
5,5%-K (A.Choijamts 1999, D.Tsermaa 2006). Between 1960-1998 total harvest was 20.0 million tone.
With this harvest 2.8 million tone nutrients and minerals are lost forever, unfortunately only 12.6-49,0 %
was given back as fertilizer. Most of the soil of Mongolia is lacking of nutrients, and is in a very critical
stage. /D.Chyltemsuren, D.Tsermaa, A.Choijamts -2000)

The 16 essential elements required by plants are obtained from the soil, water and air. Thirteen of these
elements must be supplied by the soil. Six of the soil elements required by plants are needed in relatively
large amounts and are usually added to the soil through fertilizer or lime. These are called macronutrients/
O, H, C, N, P, K, S, Ca,Mg/. The remaining 7 elements / Fe, Mn, B, Mo, Cu, Zn, Cl/supplied by soil are
required in very small amounts and are termed micronutrients. Macronutrients are needed in relatively
large amounts by plants. Micronutrients are needed in relatively small amounts by plants. They are usually
supplied by fertilizers.

Every soil is not susceptible to the same nutrient deficiencies. For example, coarse-textured soils low
in organic matter is susceptible to sulfur deficiencies whereas sulfur is usually in adequate supply in clayey
soils or soils high in organic matter.

Plant nitrogen deficiency symptoms
General chlorosis.Chlorosis progresses from light green to yellow. Entire plant becomes yellow under

prolonged stress. Growth is immediately restricted and plants soon become spindly and drop older leaves
Plant phosphorus deficiency symptoms
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Leaves appear dull, dark green, blue green, or red-purple, especially on the underside, and especially
at the midrib and vein. Petioles may also exhibit purpling. Restriction in growth may be noticed.

Plant potassiumdeficiency symptoms
Leaf margins tanned, scorched, or have necrotic spots (may be small black spots which later coalesce).

Margins become brown and cup downward. Growth is restricted and die back may occur. Mild symptoms
appear first on recently matured leaves.

The following principles have to be used for sustainable consumption of fertilizers:
1. To calculate fertilizer amount and content
– have to be based on soil fertilization capacity and content
– To calculate total harvest and yield and based on this calculation nutrient content of additional

amount of fertilizers have to be determined
– To calculate nutrient content of straw and dry mass of rotational crop
– To calculate nutriment content of used fertilizers residue on soil
– To arrange fertilizers in crop rotation
– To do a research to calculate balance of soil nutrient content in crop rotational system
Amount of fertilizers will be based on nutrient content and elements consisted on fertilizer.
Exact amount of fertilizer is actual weight of fertilizer.
Laboratory test of exact amount of N, P,K have to be printed on bag .
For example: N-P-K - 15-15-15 means 15 % consists Nitrogen, 15 % consists Phosphorus, 15 %-con-

sists Potassium. The actual weight in 50kg bag is7.5 kg-N, 7.5 kg Phosphorus, 7.5 kg Potassium.
2. Top choose right methods to use fertilizers
The following 3 types of basic methods have to be used. :
1. Essential fertilizer 2. Cultivation fertilizer 3. Additional fertilizer
3. Location where to use fertilizers
– under and upper side of seed
– mid-row of plants
– side-row of plants
4. To choose convinient type of fertilizers
– composition of the soil
– saturating capacity of soil
– chemical reaction of soil
5. To calculate soil and fertilizer nutrient content for usage
– agro technical level
– crop farming refinement
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T a b l e 1

Macronutrient Deficiencies & Soils

Element Soil Factor Causing Deficiency

N & K Excessive leaching on coarse-textured low organic matter soils

P Acid low organic matter soils

Cold wet soils such as occurs during early spring

Newly cleared soils

S Excessive leaching on coarse-textured low organic matter soils in areas where air pollution is low (minimal
levels of SO2 in the air)

Ca&Mg Excessive leaching on coarse-textured low organic matter soils

T a b l e 2

Micronutrient Deficiencies & Soils

Element Soil Factor Causing Deficiency

Fe Poorly drained soils, Low organic matter soils, pH>7.0, Soils high in P

Zn Cold wet soils low in organic matter and highly leached, High pH soils (pH>7.0), Soils high in P, Exposed subsoils

Cu Peat and muck soils, High pH, sandy soils, Soils heavily fertilized with N

B Excessive leaching on coarse-textured low organic matter soils, Soils with pH>7.0

Mn Excessive leaching on coarse-textured low organic matter soils, Soil with pH>6.5

Mo Soils high in Fe oxides, high adsorption of molybdenum, Soil cropped for a long time



– soil type and fertilization
– climate issues of the region
– irrigation
6. Requirements to use fertilizers, to follow safety instructions, to prevent from pollution, to protect nature.
7. Requirements to restore and to transport fertilizers.
The following actions have to be done to develop intensive crop farming system including organic

farming, and to enrich soil fertilization, to increase eco fertilizer consumption:
1. To use K, N, P fertilizers for cultivated fallow, to increase usage of N fertilizer in spring and autumn

time before and after cultivation.
2. During vegetation period P, N fertilizers have to be used intensively.
3. To reduce total amount of mineral fertilizers using convenient crop rotational system.
4. To do a research work and study of fertilizers with irrigation system.
5. While using mineral N fertilizer attillering stage of wheat needs to improve seed quality, protein and

gluten content.
6. To increase bacterial, organic and compost fertilizers in every sector including crop farming,

greenhouse farming, vegetable farming and fruit gardening.
7. To use fertilizers for fodder, forage, pasture, remediation sector.
8. To use fertilizers for gardening, environmental remediation sector.
9. To increase production of mineral and organic fertilizers locally and to engrain science based

consumption techniques.

THE RESULT OF THE RESEARCH ON SOME CROP ROOT SYSTEM

AMARSANAA BAYAR

Department Head of Crop production, Soil and Agrochemistry,
School of Agroecology, Mongolian University Life Sciences

ABSTRACT

There many factors that influences soil and its fertility to form and establish. However, the most significant
factor is organic matter which is already identified in many years ago. (B.T.Mineev 1978). In Mongolia, many
scientists noticed unanimously the advantages of short-circle fallow and plain fallow rotation in crop plantation.
However, there is no cumulative conclusion on number of alternations, plant structure and sequence of
rotation in the technology to protect soil fertility. In addition, there is no research was done to determine
influence of preceding crop and fodder and legumes to soil fertility, soil structure and erosion process. In order
to acknowledge appropriate crop rotation that can be successfully accustomed in Mongolian harsh weather, it is
essential to study organic matter residue from plants. In our research, we determined plants root system indexes
where the most of the root system was penetrated in the 0-30 centimeter depth of soil. The root penetration was
reduced by 3-9% when it goes deeper in the soil. When we used monolit method, it was identified that the roots
with diameter less than 1mm had low weight than the roots with diameter more than 1mm in all plants. Total
root system weight of 1 hectare plot was 30.63-113.23 centners.

Keywords: organic matter, humus, crop, soil fertility
1.  Goal and objective
In order to identify appropriate crop rotation, we had following objectives:

1. Identify root system outspread
2. Calculate root system weight
2. Methods
The research was done in 2011 in the demonstration plot “Nart” of School of Agrobiology, MSUA that is

located 29km from Bornuursoum of Tuv province and 23km from Mandalsoum of Selenge province. The
demonstration plot is located in the Basin of Boroo River and has clay loam soil structure and soil is chestnut.

Variation of demonstration crop rotation:
1. 1st variation:  1. Fallow 2. Wheat 3.Potato 4. Oat/barley.
2nd variation: 1. Potato  2. Wheat3.Corn/pea4. Oat/barley.
3rd variation: 1.Mustard2.Potato  3.Wheat4.Sudan grass.
4th variation: 1. Potato  2.Wheat3.Oat 4.Mustard(green manure).
Research methodology of plant root index
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In the beginning, we dug the soil cut with 1 meter depth and 1 meter width in each demonstration
sections and equalized one wall and revealed root system. And, hanged the plastic paper on the wall and
draw each root on the paper by using marker. Then, draw squares with 10 centimeter width and 10
centimeter on the plastic paper and counted each square which followed mathematic calculation to identify
index.

Monolit methodology to determine root weight
The monolit has 30 centimeter in width for crops and

60 centimeter in width for potato, 20 centimeter in depth
and 100 centimeter in length. Before take the monolit, a
wall of soil cut should be cleaned and equalized and took a
monolit from each soil layers. Then, cleaned root from the
soil and washed by water with pressure while filtered them
through 2 kinds of filters. The above filter has holes with
diameter of 2-4 millimeter and below filter has holes with
diameter of 0.25–0.5. At last, dried roots separately and
weighed the dry weight.

3. Results and discussions
30 % of corn root system distributed in the 0–10

centimeter depth of the soil. The distribution became less
into deep of the soil.

The most of the wheat root system was distributed in the 10–20 centimeter depth of the soil. When the
soil depth goes deeper, the root distribution became less which we claim that it is due to plant’s biological
characteristic, soil fertility and soil thickness. We assume that because of lack of soil humidity in the 0-10
centimeter depth of the soil, the wheat root distribution was low on that layer.

The root system distribution of pea was high in 10-20 centimeter depth.
Oat root distribution was high in the 0-20 centimeter depth of the soil and reduced when soil become

deeper.
Mustard root distribution was high in the 10-20 centimeter depth of the soil and reduced when soil

become deeper.
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Figure 1  root index methodology
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Sudan grass root distribution was high in the 10-30 centimeter depth of the soil and reduced when soil
become deeper.

Barley grass root distribution was high in the 0-10 centimeter depth of the soil and reduced when soil
become deeper.

Potato root distribution was high in the 30-40 centimeter depth of the soil.
The wheat root distribution was high in the 0-10 centimeter depth where the preceding plant for the

wheat was potato while it was 20-30 centimeter for the corn.
For the most plants, the roots with diameter less than 1mm had lower weight of 3.8-13.53 gramthan

the roots with diameter more than 1mm in all plants (r=0.77)
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CONCLUSION

1. The most of the root system of all plants was penetrated in the 0-30 centimeter depth of soil.

2. The root penetration was reduced by 3-9 % when it goes deeper in the soil.

3. Roots with diameter less than 1mm had lower weight than the roots with diameter more than 1mm in all plants (r=0.77).
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POSSIBILITY OF PRODUCING POTATO SEED INITIAL
MATERIALS USING ADVANCED TECHNOLOGY

AZZAYAYA, NINJMAA O., GERELTUYA P., SARANCHIMEG B.

Plant Science Agricultural Research and Training Institute,
Darkhan-Uul, Mongolia

E-mail: àzaa_psarti@yahoo.com

INTRODUCTION

The question of converting the results of research works into real production and implementing
scientific achievements of biotechnology from other countries based on our own laboratory-production
capacity, previous experiences and qualified personnel, acquired knowledge and technology in this modern
age where biotechnology is developing as a leading scientific field defining the rating of development and
economic capacity is a vital issue now.

Potato cultivation has been expanding in Mongolia in the recent years with the current total demand
of the country being 185,000 tons, including 140,000 tons for food and 45,000 tons for seed purposes; the
amount increasing to total 245,900 tons including 242,700 tons for the production plus 3,200 tons imported
in 2012, and to total 190,670 tons including 190,170 tons for the production plus 2,000 tons imported and
1,500 tons exported in 2013 respectively. These positive facts show the amount of potato production has
been outgrowing the country demand.

The technology to produce virus-free potato seeds has been effectively applied in practice since 1996
in Mongolia, the aeroponic advanced technology has been experimented and implemented since 2007,
and now it is possible to harvestfrom the aeroponictwice a year and produce 180-200 thousand
minitubers.

OBJECTIVE

To increase the number of minitubers from each plant by cultivating micro potato plants grown
biotechnologically in soilless conditions and to fully supply the domestic potato seed demands by
implementing advanced technology that is economically beneficial.
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Graph 10. Root weight, center/ha (0-30 cm)



METHOD AND MATERIAL

The virus-free potato plantlets were propagated in MS medium and grown in a growing room under

the following conditions at the temperature of 23-25 °Ñ, air humidity 60-70 %, with 16 hour light and
8 hour dark conditions.

Before transplanting in to the aeroponic system plantlets were acclimated for 2 weeks. The stem part of

15-20 cm from the strengthened plant was cut and planted in the of 20cm ´ 20cm inside a plastic foam
aeroponic equipment with automatic control. The nutrient supplement was applied using an automatically
controlled equipment with mechanisms of spraying for 24 seconds with 5 minute frequency until the tubers
appear and 10 minute frequency after the tubers have started. The nutrient solution was renovated ones per
2 weeks. When the mini-tuber has weight 5-10 g, started harvesting and did several times during the
growing period. The mini-tubers kept in 4 degrees storage.

RESULTS AND PRODUCTION

When this advanced technology is compared with the technology to grow seed tubers transferring
plantlets into greenhouse soil, the propagation coefficient is higher and more cost-effective in terms of
manpower, time, and expenses, and the cost value for one tuber was reduced 2.5 times becoming 98.7
tugriks.

Due to the fact that the micro plants are grown in a laboratory and minitubers are grown in a
greenhouse with automatic controls, it is less dependent on the weather and other outside factors, and it is
possible to artificially and freely set the conditions of humidity, temperature, and nutrient contents in
which the plants would grow.

The major specific advantages of using this cost-efficient and eco-friendly advanced technology is in
the fact that numerous healthy minitubers of standard size can be harvested from each plant where the
virus-free plantlets were transferred and grown in soilless conditions and the amount of water and nutrients
is much less. Because the grown minitubers are used and propagated as primary materials for elite seed
culture, we aim to maintain stable production by compensating expenses from product incomes /Picture1/.
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Picture 1. The procedures of growing potato minitubers in the aeroponic

Picture 2. Number of transplanted plantlets and harvested mini-tubers



From the results of our research and production work, it was found that it is possible to harvest
collectively 20 minitubers of 5-10g on average from each plant by planting potato varieties that are already
localized in Mongolia and also promising new varieties in aeroponic settings.

The harvested minitubers that are transferred into irrigated fields had survival rate of 90-95 % and
therefore they are being successfully propagating as source materials for elite seeds.

Level aiming to achieve
We aim to implement virus-free potato farming G-2 system that is used throughout the world starting

from 2014 in order to produce 450 tons of elite seeds, 180-200 thousand minitubers per year using the
aeroponicmethod proceeding from the achievement of our current level of potato seed production
techniques and technology, variety change, and seed renewal.aauto

By implementing methods such as this, we will begin producing 180-200 thousand mini tubers from
2014, 450 tons of elite seeds from 2016 domestically. This will give us a chance to produce 1,800-2,100 tons
of 1st reproduction seeds from 2017 and 8,250-9,000 tons of 2nd reproduction seeds from 2018 (Tabl 1).

CONCLUSION

1. Result of study has been shown that, it is possible to harvest 20 mini-tubers with5-10 g weigth from one plantlets in the aeroponic
system. The survival rate of mini-tubers, where planted under drip irrigation system was 90-95 %. Therefore, they can use for initial
materials of elite seeds.

2. Furthermore, we aim to generate 180-200 thousand micro tubers according to two-year seed production scheme – G2, and to breed
in an open field for 2 years to produce 450 tons of elite seeds with the purpose of having a possibility to produce 1800-2100 tons of
seeds for 1stgeneration and 8250-9000 tons of seeds for 2ndgeneration.
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“GREEN MASS RESEARCH STUDY OF GREEN MANURES
IN STEPPE ZONE OF MONGOLIA”

ONON D., CHOIJAMTS A., AMARSANAA B.

School of Agroecology, Mongolian University of Life Sciences

ABSTRACT

The black fallow which is the main reason of Mongolia field of grain’s soil erosion and impo-
verishment of it’s fertilization for the last few decades in Mongolia. In 2013, Mongolian crop farmers
cultivated 330.000 hectares of land using black fallow agrotechnologies.

Due to financial difficulties, lack of professional advice and research based access of information, most
of the Mongolian crop farmers still cultivating their soil using conventional black fallow agrotechnologue
and not taking count of significance of green manure. Green manure fallow is not only the most convenient

11

Calculation for local potato seed production with G-2scheme /2014-2018/

Year 2014 2015 2016 2017 2018

Elite seed production Mini tuber, thousand pieces 180-200 180-200 180-200 180-200 180-200

Super-elite, tons - 75 75 75 75

Elite /tons/ - - 450 450 450

Certified seed production 1st generation, tons - - - 1800-2100 1800-2100

2nd generation, tons - - - - 8250-9000



internationally accepted method of fallow cultivation, but also it is the most effective way to enrich the soil
fertilization while preventing from soil erosion and stabilizing it’s productivity.

There are many types of green manure plants used for green manure fallow depending on climate
characteristics for international practices, however only a few type of green manure crops are suggested in
Mongolian central region and a few research works had been done in 1960’s and 1990’s. In eastern region of
Mongolia green manure study have not done for the last few decades.

The purpose of the this research work is focused on to determine convenient green manure crops
which has highest biomass, yield and influence on soil fertilization to use for green manure fallow in steppe
zone of Eastern region Mongolia. The Eastern region of Mongolia has its specific characteristic of weather
comparing with other regions. In spring time wind is so strong and due to dramatic change of harsh climate
before planting main crops soil degradation increases year by year because of black fallow and soil
fertilization decreases dramatically. There are many statistics of research works of soil management
considered that 75 % of Mongolian total agriculture land is under very critical situation and biohumus of
soil decreased by 50 % only for the last 20 years. Due to this reasons green manure has become very vital
issue in crop sector of Mongolia.

Mongolia has one, two-crop system such as black fallow-mainly wheat and oat. This rotational crop
system is not convenient in Mongolia depending on current soil situation. For the last few years many
scientists are suggesting for farmers to do green manure fallow, and recently some of crop farmers have an
interest to do green manure. However there are no information and practices in eastern region what type of
green manure plants is suitable and convenient time to plant, to have highest biomass.

Green manure technologies have to be developed in every region based on region weather, and soil
characteristics. In eastern region green manure plants have to have short vegetation period and give
preferable high biomass more than 16 weights of one hundred kg per hectare.

In the frame of this research study several types of green manures such as sorghum Sudanese, field
peas, melilotus officinalis. L,lupin, and combination with oats of sorghum Sudanese and pisum sativium
are selected as an alternative to increase soil fertility and yield while using this crops biomass for green
manure fallow.

GOAL OF RESEARCH STUDY

The main goal of research work is to determine suitable green manure plants in steppe region, to
choose the convenient time to plant and to use biomass for green manure fallow.

This short study goal of the 1styear was to determine green manure plants which have highest green mass
on its first year of cultivation. During the research work which well be continued for 3 years of study, biomass
of above mentioned plants and convenient time period which leads to highest biomass will be determined.

METHODS

Location of the research field: Khentei province, Hurh village, central crop field, located in Yargaitiin ar.
Research study has been started from May.2013 and this study shows biomass study of the first year’s

cultivation.
Planting dates covers 3 different times on 20th.May, 30th.May, 10th.June, depending on climate

characteristics of the eastern region.

RESULTS OF STUDY

Green mass study results of above mentioned green manures are showed on the following table.
Planting date comparation–the highest green mass of green manures:
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T a b l e 1

Wet green mass weight of green manures

Green manures
Planting dates Green mass

weight, kg/hecV/20 V/30 VI/10 Average

Sudan grass 334.2 385 210 309.7 309.7

Sweet clover 189.1 215 230 211.3 211.4

Combination of field peas
and oat

314.1 367 265 315.3 315.4

Combination of Sudan grass
and field peas

276.2 328 255 286.4 286.4

Lupin 346.5 290.5 318.5 318.5



20th. May: Sudan grass, combination field peas and oat had the highest green mass.
30th. May:Sudan grass, combination field peas and oat, and Lupin had highest green mass.
10th. June: Combination of field peas+ oat, Sudan grass+field peas, and Lupin had highest green

mass.
Convenient time of plantation for each plant is determined on its first year study is showed on

following table.
Average yield of green mass of Sudan grass, combination of field peas and oat, Lupin had highest green

mass.
Sudan grass, combination of field peas+ oat and lupin had highest green mass planted on 30th. May in

2013 for the first year of study.

CONCLUSION

Ø The green manures varieties selected to use for research work from Siberia region of Russia can
grow and give preferable green mass in eastern region of Mongolia.

Ø Sudan grass, combination of field peas +oat and lupin had highest green mass planted on late of
May.

Ø Sudan grass planted on 20th. May, field peas planted on 20th. May, Sweet clover planted on 30th.
May, lupin planted on 30th. May, combination with oats of Sudan grass and field peas planted on 30th. May
had highest green mass.

Ø Early -20th. May and late-10th. June time yield was lower than the middle time 30th. May.
Ø Green manures were starting to grow faster after average temperature of the day goes up to

10 °C.
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Graph 1. Green mass comparison of three different planting dates

T a b l e 2

Average dry green mass weight of green manures

Green manures Weight  kg/hec

Sudan grass 72.3

Sweet clover 38.0

Field peas+Oat 76.1

Field peas + Sudan grass 63.4

Lupin 99.9

T a b l e 3

Convenient time to planting of green manures

Green manures
Convenient  planting

date

Sudan grass 30th.May

Sweet clover 10th.June

Combination of field peas and oat 30th.May

Combination of Sudan grass  and field peas 30th.May

Lupin 30th.May
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ABSTRACT

Mongolian natural wild seabuckthorn covers 13.5 thousand hectare along six river basins of six aimags
(Selenge, Bulgan, Zavkhan, Govi-Altai, Khovd and Uvs), respectively. Within the frame of the study 43
forms were selected by morphology-biological peculiarity and 21 forms were determined as selection’s basic
material and genetically important material and stored in the gene pool of agricultural cultivars. To see the
chemical composition of natural cultivars, the samples had medium sugar, low fat and medium vitamin C
content. 50-86.7 % of all bushes and trees have age of over 10 years, 13-50 % has 10-18 years age, this
shows tree and bushes are relatively young.

BACKGROUND AND AIM

There are over 300.000 upper plants, of which 20.000-50.000 species are edible plants. Among them
5000 genus of plants are used for food and about 150 genus plants are playing the main role for food supply
of humans, currently. But 3 genus plants are supplying 60 % of total protein and calorie consumption.

Fruit husbandry development of cool region is the most appropriate in Mongolian Nature and climate
condition, especially over 60 species of natural wild fruit and berry are growing, there is possibility to
develop fruit and berry husbandry, which the source of vitamins, basing on natural wild fruits.

Gene pool of agricultural cultivars’ is genetic material collection of plants, which has all genetic
characters of the plant. Therefore, gene pool of agricultural cultivars’ is the important factor for its keeping
the selection basic materials.

Revealing of hidden resources of natural wild seabuckthorn is urgent issue for conducting a study of
natural wild genetic resource, collecting of gene bank, storing them alive, inheriting them to future
generation, developing fruit orchard husbandry of a country and providing of fruit and berry consumption.

The aim of our study is to determine seabuckthorn resource and location, conduct inventory and
elaborating of appropriate usage of it, revealing of the most useful form, and to compose gene bank.

Research methodology and technique
Distribution map of natural wild seabuckthorn, revealing of location and expansion field amount were

determined by using data with high resolution of GIS and remote sensing. GPS system is modern
integrated technology for determining location and it is an equipment, which is able to get coordinate
system, location with high resolution, data about speed and time from 24 satellites during any time.

1. After primary processing in satellite channel data, ISODATA unsupervised classification 5
(ISODATA main menu) of ERDAS IMAGINE 8.4 program was used for selecting sample points by
conceptual mapping of distinguishing settled area, forest, bushy area, green plant and bare ground.

2. Fruit biochemical characters were determines at the PSARTI’s Biochemistry laboratory vitamin C
by Murr method, sugar content by Bertiran, oil contrent by Socslet, acidity by Titr method, respectively.

3.Tree and bush aging was estimated by methodology of forest pool, determining of aging
(S. Dashdavaa 2009). Seabuckthorn aging was determined by following formula:

A. Seabuckthorn aging 1-10 was determined by A= t+1
A-seabuckthorn age
t-amount of branch nodules
B. Seabuckthorn aging over 10 years was determined by   A= t* H/H-h
t- amount of branch nodules

H–bush height, m
h – main stem height from soil surface to first branch nodule, m

RESEARCH RESULT

It was determined that Mongolian natural wild seabuckthorn covers 13.5 thousand hectare along six
river basins of six aimags (Selenge, Bulgan, Zavkhan, Govi-Altai, Khovd and Uvs), respectively. We
determined sea level, longitude altitude of the geographical location by combining GIS, remote sensing
and GPS system.
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43 forms were collected from those river basins and 21 forms were selected for further selection basic
material.

As shown the estimation, fruit amount in one bud and amount of 100 fruits has negative correlation.
For instance SumiinGanuu 02 form, which was grown in Bulgan river basin, has 3 fruits in one bud, 100
fruit 45 g weight.

15

T a b l e 3

Sugar content of fruit

¹ Form Sugar, %

1 Zavkhan-Borkhiingol-Khukhtolgoinbulan 01 8.9

2 Zavkhan-Borkhiingol-Chatsarganatiintohoi01 8.4

3 Zavkhan-Kharganat-Mongol els03 8.3

l4 Zavkhan-Zuriinborkhoshuu 01 8.3

5 Uvs-Bukhmurun-Arzgariingol 01 7.2

6 Khovd-Sumiinganuu01 6.1

7 Uvs-Dundgol-Dankhariinaral01 6.0

8 Govi-Altai-Aruvurchatsarganat 7.8

T a b l e 2

Oil content of fruit

¹ Form Oil, %

1 Uvs-Umnugovi+Buurugiinbaruundav
kharga 01

4.0

2 Uvs-Bukhmurun-Tsagaanburaa02 3.3

3 Uvs-Bukhmurun-Tsagaanburaa01 3.1

4 Uvs-Bukhmurun-Tsagaanburaa 01 3.5

5 Khovd-Sumiinganuu01 3.2

6 Bulgan-Khangal-Munkhtsagaan 01 3.9

T a b l e 1

100 fruits weight and relationship of fruit amount in one bud

¹ Form
Fruit amount in one

bud
Weight of 100 fruits, g

1 Uvs-Umnugovi+Buurugiinbaruundavkharga 01 3 38

2 Uvs-Bukhmurun-Tsagaanburaa 02 4 34

3 Uvs-Bukhmurun-Tsagaanburaa 01 4 35

4 Uvs-Bukhmurun-Tsagaanburaa 01 5 30

5 Khovd-Sumiinganuu01 3 45

6 Bulgan-Khangal-Munkhtsagaan 01 4 36

7 Zavkhan-Borkhiingol-Khukhtolgoinbulan01 4 34

8 Zavkhan-Borkhiingol-Khukhtolgoinbulan01 3 43

9 Zavkhan-Borkhiingol-Chatsarganatiintohoi01 3 40

10 Zavkhan-Zuriinborkhoshuu 3 42

11 Uvs-Bukhmurun-Arzgariingol 01 4 32

12 Khovd-Sumiinganuu01 6 30

13 Uvsdunddankhariinaral 01 5 31

15 Selenge-Tsagaannuur-Deed khooloinekh 01 4 31

16 Selenge-Tsagaannuur-Aral 02 4 31

18 Selenge-ZuunburenNarin 02 3 38

19 Selenge-ZuunburenTamir 02 4 35

20 Selenge-ZuunburenNorovbanzadiintokhoi 03 3 39

21 Zavkhan-Bayan tes-Khosiingol 01 3 40

T a b l e 4

Vitamin “C” content of fruit

¹ Form Vitamin C, %

1 Uvs-Umnugovi-Buurugiinbaruundavkharga01 251.7

2 Selenge-Tsagaannuur-Deed khooloinekh 01 237.6

3 Selenge-Tsagaannuur-Aral 02 228.8

4 Zavkhan-Borkhiingol-Khukhtolgoinbulan 211.2

5 Selenge-ZuunburenNarin02 197.1

6 Selenge-ZuunburenTamir02 184.8

7 Selenge-ZuunburenNorovbanzadiintokhoi03 161.9

8 Zavkhan-Bayan tes-Khosiingol01 181.3



To compare with previous study, which was conducted before 40 years in1970s, acidity and oil content
was reduced. It is obvious that climate and other factors are affected for this and this should be studied
further. As a fruit biochemical analyze oil, vitamin C, sugar acidity were determined each character was
grouped 3 groups as high, medium and low.

As show the table 2, oil content in high group 14.6 medium 36.5, in low 48.7 % respectively. To see the
result the oil content of Seabuckthorn natural wild orchards varies 4.0-105 %.

General sugar content was varied 6.0-8.9 %. Seabuckthorn fruit of Zavkhan aimag Borkhiin gol,
Mongoian sand, Uvs aimag Arzgariin gol were looked with orange to tod yellow color.

Vitamin C content varied 251.7-56.3mg/% or 107-149.6 % 30 % of total samples was high group, 3.7 %
medium, 33 % in low group. This indicates that vitamin C content is in medium group, generally. To see by
aimags, seabuckthorn fruit of Orkhon Selenge river basin has high vitamin C content.

50-87.6 % of total natural wild seabuckthorn has over 10 years age, 13-50 % has 10-18 age. To see this
result trees and bushes are relatively young. Potential age of fruit productivity for fruit and berry plant is
7-25 years. Seabuckthorn aging in selenge aimag is 7-20, this is related to good regrowth.

Selected 21 forms were taken local MK numbers, registered according to International cultivars, stored
in the genebank of the PSARTI.

RESEARCH RESULT

1. Within the frame of the study, 43 forms were selected by their morphology biology characters. It was
determined that 21 forms are important selection basic material and genetic resource and they stored in
Agricultural cultivars genebank.

2. By chemical composition, Mongolian natural wild seabuckthorn has medium sugar, low oil, and
medium vitamin C content, respectively.

3. 50-87.6 % of total natural wild seabuckthorn has over 10 years age, 13-50 % has 10-18 age. To see
this result trees and bushes are relatively young.
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NUTRIENT ELEMENTS APPLICATION FOR GREENHOUSE TOMATO
(SOLANUM LYCOPERSICUM) YIELD

TSOLMON  P.
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Even 1m2 of protected soil is used actively. Cultivation continues about 180-200 days and 3-4 plants
can be planted. Yield is more than open field. For this reason, application of the nutrient element is high.

Protected soil has some specificities such as soil layer where root stands is relatively thin, nutrients
easily washed out of soil by rain or regular irrigation system, degradation of soil structure, growth of
microorganisms are suppressed by constant soil vapor extraction, soil salinity due to much fertilizing with
large amount of mineral fertilizers.

The most complicated thing is the proper amount of minerals for plant growth. To use fertilizer effectively,
it is required to control regularly the need of mineral elements and level of nutrition providing plant.

At present, for the greenhouse vegetable production, it is significant to accurately calculate the amount
of fertilizer and its proper usage in each level of plant growth.

In greenhouses used for vegetable production in Mongolia, a scientific basis to fertilize vegetables, the
rate of fertilizer for tomato and cucumber (Cucumis sativus), application of nutrient elements has not been
studied in details. Thus, for high quality greenhouse tomato yield, it is necessary to develop scientific basis
and instruction based on effective rate, different combinations and proper procedure of mineral fertilizer.

THE OBJECTIVE OF THE STUDY

The objective of the study was to determine the rate and proper combination of mineral fertilizers.
The following objectives were determined:

1. To determine some of agrochemical indices of protected soil
2. To determine tomato yield and the influences of rate and combination of mineral fertilizers
3. To determine the coefficient of extractable nutrient elements in soil and fertilizer
4. To estimate economical profit of fertilizing greenhouse tomato

HOW NUTRIENT SUBSTANCES USED FOR GREENHOUSE TOMATO YIELD

Developing proper fertilizing system is based on soil nutrient indices and requirements of nutrient
elements needed for plant growing season. The amount of nutrient elements consumed from soil for
cultivation is important for estimating the rate of fertilizer. Tomato cultivated in greenhouse uses higher
amount of nutrient elements than tomato cultivated in open field. For producing 10 kg tomato, soil
consumes 33.4 g N, 12.1 g P2O5 63.0 g K2O in average.
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T a b l e 1

Nutrient elements consumed from soil for greenhouse tomato yield

¹ Treatments
Yield

(center/ha)

Kg/ha In 10 kg of fruit (by g)

N P K N P K

1 Without fertilizer 1709 684.0 123.3 677.6 40.0 7.2 39.6

2 N150P150 1825 744.4 139.1 636.8 40.7 7.6 34.8

3 N150P150K150 1980 731.8 146.5 772.7 36.9 7.4 39.0

4 N150P150K250 2019 743.9 150.1 817.5 36.8 7.4 40.4

5 N150P150K350 1913 754.5 147.2 828.3 39.4 7.7 43.2

6 N150K150 1975 761.0 107.3 750.7 38.5 5.4 38.0

7 N150K150Ð250 1880 764.2 183.6 751.3 40.6 9.7 39.9

8 N150K150Ð350 1941 779.7 200.3 756.1 40.2 10.3 38.9

9 P150K150 1918 645.4 152.2 740.0 33.6 7.9 38.5

10 P150K150N250 1946 848.1 161.4 817.5 43.5 8.3 42.0

11 P150K150N350 1984 946.6 157.5 818.4 47.7 7.9 41.2

12 N250P250K250 1967 866.9 198.0 870.1 44.1 10.1 44.2



In our treatments, for determination of nutrient elements consumed from soil for tomato growth, the
amount of nutrient elements consumed from soil was calculated for growing one measurement of tomato or
equal biomass (Table 1).

For three years experiment without fertilizer, averagely 684.0 kg/ha N, 12.3 kg/hg P and 677.6 kg/ha K
were consumed, respectively.

Treatment with combined nutrient fertilizer, N150P150, 744.4 kg/ha N, 139.1 kg/ha P and 636.8 kg/ha
K were consumed. Comparing to the check high amount of N, 60.4 kg, and P, 15.8 kg, low amount of K,
40.8 kg, were consumed from soil.

In treatment where the basic rate of N is increased by 100 kg and 200 kg as N250Ê150Ð250,
N350Ê150Ð350, N250Ð250Ê250, consumption of N was 848.1-946.6 kg/ha and it was higher than the check by
164.1-262.6 kg/ha.

Treatment where the basic rate of N is increased by 100 kg and 200 kg as N150Ê150Ð250, N150Ê150Ð350,
N250Ð250Ê250 consumption of P showed 183.6-198.0 kg/ha which was 60.3-74.7 kg/ha higher than the
check.

In treatment where the basic rate of K is increased by 100 kg and 200 kg as N150Ð150Ê250, N150Ð150Ê350,
N250Ð250Ê250 consumption of K was 817.5-870.1 kg/ha having the result of 139.9-192.5 kg/ha higher than
the check.

18

T a b l e 2

The ratio of nutrient elements consumed from soil

¹ Treatments
Consumed from soil (kg/ha) N + P2O5 + K2O (%)

N Ð Ê N Ð Ê

1 Without fertilizer 684,0 123,3 677,6 46,1 8,3 45,6

2 N150P150 744,4 139,1 636,8 48,9 9,1 42,0

3 N150P150K150 731,8 146,5 772,7 44,3 8,9 46,8

4 N150P150K250 743,9 150,1 817,5 43,4 8,8 47,8

5 N150P150K350 754,4 147,2 828,3 43,6 8,5 47,9

6 N150K150 761,0 107,3 750,7 47,0 6,6 46,4

7 N150K150Ð250 764,2 183,6 751,3 44,9 10,8 44,3

8 N150K150Ð350 779,7 200,3 756,1 44,9 11,5 43,6

9 P150K150 645,4 152,2 740,0 41,9 9,9 48,2

10 P150K150N250 848,1 161,4 817,5 46,4 8,8 44,8

11 P150K150N350 946,6 157,5 818,4 49,2 8,2 42,6

12 N250P250K250 866,9 198,0 870,1 44,8 10,2 45,0

T a b l e 3

Ratio of tomato fruit and wet weight biomass

¹ Treatments
Leaf Stem

Secondary
yield

Fruit
Total

biomass
weight

Fruit
percentage
in biomass

Kg; m2 % Kg; m2 % Wt; kg Kg; m2

1 Without fertilizer 7.62 27.1 3.36 11.9 10.98 17.09 28.07 60.8

2 N150P150 7.17 24.1 3.78 12.9 10.95 18.25 29.20 62.5

3 N150P150K150 7.67 25.2 2.89 9.5 10.56 19.80 30.36 65.2

4 N150P150K250 6.82 23.0 2.67 8.9 9.49 20.19 29.68 68.0

5 N150P150K350 7.01 24.0 3.06 10.4 10.07 19.13 29.20 65.5

6 N150K150 7.85 24.7 4.18 13.1 12.03 19.75 31.78 62.1

7 N150K150Ð250 7.28 24.4 3.69 12.3 10.97 18.80 29.77 63.1

8 N150K150Ð350 7.62 24.6 3.81 12.3 11.43 19.41 30.94 62.6

9 P150K150 7.73 24.9 4.07 13.1 11.80 19.18 30.38 61.9

10 P150K150N250 8.60 25.8 5.21 15.6 13.81 19.46 33.27 58.4

11 P150K150N350 9.76 27.1 6.31 17.5 16.07 19.84 35.91 55.2

12 N250P250K250 8.89 26.1 5.47 16.0 14.36 19.67 34.03 57.8



For 10 kg of tomato production 33.6-47.7 g N, 7.2-10.3 g P and 34.8-44.2 g K were consumed.
Table 2 shows the calculation of nutrient elements consumed from soil.
In treatment without fertilizer the ratio of N, P and K was 46.1:8.3:45.6, in treatment without N, the

amount of N decreased by 41.9 %, in treatment where the basic rate of N increased by 200kg, N became
49.2 %. Treatment without P had 6.6 % and in treatment with high rate of P, it increased by 11.5 %.
Amount of K was 42.0 % in treatment without K and in the case of high rate of K it showed 47.8 %-47.9 %

In treatment of N150P150K250, where the rate of K is increased by 100 kg which is selected according to
the experiment on yield, fruit percentage in biomass was the highest with 68 % and in treatments of
P150K150N250, P150K150N350 and N250P250K250 where the rate of N was high showed the lowest fruit
percentage in biomass by 55,2-58,4 %.

As Jurbitsky recorded, there is always non-productive ratio between tomato yield and green biomass
but it can be improved by use of fertilizer. If fruit percentage is high in total biomass that means the plant
process of using fertilizer is good and consumption of nutrient elements is beneficial.
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Çåìëÿíèêà êðóïíîïëîäíàÿ (Fragaria x ananassa Duch., 2n=8x=56), áëàãîäàðÿ óñèëèÿì ñåëåê-
öèîíåðîâ, çà ïîñëåäíèå 100 ëåò ñòàëà îäíèì èç ìèðîâûõ ëèäåðîâ ñðåäè ÿãîäíûõ êóëüòóð ïî çàíè-
ìàåìûì ïëîùàäÿì. Ïî õàðàêòåðó ïëîäîíîøåíèÿ ñîðòà êðóïíîïëîäíîé çåìëÿíèêè ïîäðàçäåëÿþòñÿ
íà äâå ãðóïïû – ñ îäíîêðàòíûì è ìíîãîêðàòíûì (ðåìîíòàíòíûì) òèïîì ïëîäîíîøåíèÿ. Êàê ïðà-
âèëî, ñîðòîñïåöèôè÷íîñòü ïîääåðæèâàåòñÿ âåãåòàòèâíîé ðåïðîäóêöèåé – óêîðåíèâøèìèñÿ ðîçåò-
êàìè, êîòîðûå ôîðìèðóþòñÿ íà ñòîëîíàõ. Â íàñòîÿùåå âðåìÿ äëÿ ðåìîíòàíòíûõ ñîðòîâ êðóïíî-
ïëîäíîé çåìëÿíèêè ðàññìàòðèâàåòñÿ äîïîëíèòåëüíûé ïóòü ñîðòîâîé ðåïðîäóêöèè – ñåìåííîå
ðàçìíîæåíèå. Òàêîé ñïîñîá ïîçâîëÿåò èçáåæàòü ìíîãèõ ïðîáëåì âåãåòàòèâíîãî ðàçìíîæåíèÿ –
òàêèõ êàê ðàñïðîñòðàíåíèå èíôåêöèîííûõ çàáîëåâàíèé ÷åðåç ðàññàäó è çàòðàòû íà áîðüáó ñ íèìè;
îãðàíè÷åííîñòü ñðîêîâ ðåàëèçàöèè ïîñàäî÷íîãî ìàòåðèàëà, âñëåäñòâèå ïðèóðî÷åííîñòè åãî ïðî-
èçâîäñòâà ê ñåçîíàì âåãåòàöèè; òðóäíîñòè õðàíåíèÿ è òðàíñïîðòèðîâêè è ò.ä. Îäíàêî â ñâÿçè ñ
ìåëêèìè ðàçìåðàìè ñåìÿíîê – 0,8-1,2 ìì è èõ ðàçíîêàëèáåðíîñòüþ âîçíèêàþò òðóäíîñòè èõ ñîð-
òèðîâêè. Öåëü ðàáîòû – èññëåäîâàòü óñëîâèÿ ñîðòèðîâêè ñåìÿíîê äëÿ ïîëó÷åíèÿ âûñîêîêà÷åñòâåí-
íîãî ïîñåâíîãî ìàòåðèàëà ðåìîíòàíòíîé êðóïíîïëîäíîé çåìëÿíèêè.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Â ýêñïåðèìåíòå èñïîëüçîâàíû ñåìåíà, ïîëó÷åííûå ïðè îòêðûòîì îïûëåíèè ñåÿíöåâ ðåìîí-
òàíòíîé êðóïíîïëîäíîé çåìëÿíèêè. ßãîäû ñ ñåìåíàìè ñîáèðàëè ñ èþëÿ ïî ñåíòÿáðü 2013 ã. íà
êîëëåêöèîííîì ó÷àñòêå ëàáîðàòîðèè ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ÃÍÓ ÑèáÔÒÈ Ðîññåëü-
õîçàêàäåìèè. Âûäåëåíèå ñåìÿí èç ÿãîä ïðè ïîìîùè ôåðìåíòàòèâíîé ìàöåðàöèè [Àïîëèíàðüåâà,
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Áàòóðèí, 2013] ïðîâîäèëè â ëàáîðàòîðèè èçó÷åíèÿ ôèçè÷å-
ñêèõ ïðîöåññîâ â àãðîôèòîöåíîçàõ ÃÍÓ ÑèáÔÒÈ Ðîññåëü-
õîçàêàäåìèè. Èçìåðåíèå ëèíåéíûõ ðàçìåðîâ ôðîíòàëüíîé
ïðîåêöèè ñåìÿíîê çåìëÿíèêè ïðîâîäèëè â ÈÝÂÑèÄÂ
Ðîññåëüõîçàêàäåìèè.

Ëèíåéíûå èçìåðåíèÿ ïðîåêöèé ñåìÿíîê çåìëÿíèêè
ïðîâîäèëè ñ èñïîëüçîâàíèåì ëàáîðàòîðíîãî ìèêðîñêîïà
Axioskop 40 (Carl Zeiss, Ãåðìàíèÿ). Èçîáðàæåíèÿ ñåìÿíîê

çåìëÿíèêè áûëè ïîëó÷åíû ñ ïîìîùüþ 5-ìåãàïèêñåëüíîé öâåòíîé öèôðîâîé êàìåðû AxioCam
MRc5 ñ îáúåêòèâîì A-Plan 5x/0,12. Àíàëèç èçîáðàæåíèé ïðîâîäèëñÿ ïðè ïîìîùè ïðîãðàììû
AxioVision 4.6. Ôîðìó ñåìåíè îïèñûâàþò ñëåäóþùèå ïàðàìåòðû: ÀÂ – ìàêñèìàëüíîå ðàññòîÿíèå
ìåæäó õàëàçàëüíûì è ìèêðîïèëÿðíûì ïîëþñàìè, DE – íàèáîëüøèé ïîïåðå÷íûé ðàçìåð ôðîí-

òàëüíîé ïðîåêöèè (DE ^ ÀÂ).
Ïðîâîäèëè àíàëèç ñåìÿí âåðõíåé è íèæíåé ôðàêöèé, ïîëó÷åííûõ â ðåçóëüòàòå ôåðìåíòàòèâ-

íîé ìàöåðàöèè, ïî 100 øòóê èç êàæäîé. Îïûò áûë ïðîâåäåí â òðåõêðàòíîé ïîâòîðíîñòè. Ñòàòèñòè-
÷åñêóþ îáðàáîòêó ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ñòàíäàðòíûõ ìåòîäîâ
[Äîñïåõîâ, 1985]. Ïðè èçó÷åíèè ëèíåéíûõ ðàçìåðîâ ñåìÿí çåìëÿíèêè îïðåäåëÿëè êîýôôèöèåíò
âàðèàöèè (V) – ñòàíäàðòíîå îòêëîíåíèå, âûðàæåííîå â ïðîöåíòàõ ê ñðåäíåé àðèôìåòè÷åñêîé äàí-
íîé ñîâîêóïíîñòè. Âàðüèðîâàíèå ïðèíèìàëè íåçíà÷èòåëüíûì, åñëè V íå ïðåâûøàåò 10 %, ñðåä-
íèì – 10-20 % è çíà÷èòåëüíûì, åñëè îíî áîëåå 20 %. Âûäåëÿëè ñåìåíà èç ÿãîä ïðè ïîìîùè
ôåðìåíòàòèâíîé ìàöåðàöèè, íå ðàçäåëÿÿ íà ôðàêöèè [Àïîëèíàðüåâà, Áàòóðèí, 2013]. Èñõîäíàÿ
ìàññà 1000 ñåìÿí ñîñòàâëÿåò  0,47±0,008 ã. Ëàáîðàòîðíûé îïûò áûë ïðîâåäåí â ÈÖèÃ ÑÎ ÐÀÍ.

Âûïîëíåííîñòü ñåìÿíîê îïðåäåëÿëè ïî ìåòîäèêå, èçëîæåííîé â ðàáîòå Þ.Á. Àðõèïîâà [8].
Äëÿ ýòîãî êàæäóþ ñåìÿíêó çàæèìàëè ïèíöåòîì è ïðè ïîìîùè îïàñíîé áðèòâû äåëàëè ðàçðåç îò
ðóêè. Ïîëó÷åííûé ðàçðåç ïîìåùàëè íà ïðåäìåòíîå ñòåêëî è àíàëèçèðîâàëè ñîäåðæèìîå ïðè ïî-
ìîùè áèíîêóëÿðíîãî ìèêðîñêîïà Ìèêðîìåä ÌÑ – 2 ZOOM. Âûïîëíåííîé ñ÷èòàëè ñåìÿíêó, ó
êîòîðîé ñîäåðæèìîå âíóòðåííåé ïîëîñòè áûëî ïîëíîñòüþ çàïîëíåíî çàðîäûøåì. Äëÿ àíàëèçà îò-
áèðàëè ïî 100 ñåìÿí èç âåðõíåé (âñïëûâøåé) è íèæíåé (îñåâøåé) ôðàêöèé. Îïûò áûë ïðîâåäåí â
òðåõêðàòíîé ïîâòîðíîñòè. Íà âòîðîì ýòàïå ýêñïåðèìåíòà ðåíäîìèçèðîâàíî â òðåõ ïîâòîðåíèÿõ
îòáèðàëè 1000 ñåìÿí èç âåðõíåé (âñïëûâøåé) è íèæíåé (îñåâøåé) ôðàêöèé è âçâåøèâàëè íà àíà-
ëèòè÷åñêèõ âåñàõ VIBRA  SJ – 420CE.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Èçìåðåíèå ëèíåéíûõ ðàçìåðîâ ïðîåêöèé ñåìÿíîê çåìëÿíèêè
Â ëèíåéíûõ ðàçìåðàõ ñåìÿíîê íàèáîëüøèé èíòåðåñ ïðåäñòàâëÿåò ïîïåðå÷íûé ðàçìåð ôðîí-

òàëüíîé ïðîåêöèè ñåìÿíêè äëèíà ÄÅ, îòìå÷åííûé îñüþ íà ðèñóíêå, òàê êàê ùóïëûå ñåìÿíêè â
ýòîé ïðîåêöèè âñåãäà ïîêàçûâàþò ìåíüøóþ âåëè÷èíó èçìåðåíèé, ÷åì ïîëíîöåííûå. Èç ðåçóëüòà-
òîâ, ïðèâåäåííûõ â òàáë. 1, ñëåäóåò, ÷òî èçó÷åíèå âàðüèðîâàíèÿ ëèíåéíûõ ðàçìåðîâ ñåìÿíîê èç
âåðõíåé è íèæíåé ôðàêöèé, ïîëó÷åííûõ ïîñëå ïðèìåíåíèÿ ôåðìåíòíûõ ïðåïàðàòîâ, ïîêàçàëî
íàèìåíüøåå âàðüèðîâàíèå ðàçìåðîâ ñåìÿíîê ïî âûñîòå (DE) èç íèæíåé ôðàêöèè (V= 9,21±0,53 %.),
÷òî ñâèäåòåëüñòâóåò îá èõ ìîðôîëîãè÷åñêîé îäíîðîäíîñòè (òàáë. 1). Â òî âðåìÿ êàê â âåðõíåé
ôðàêöèè ñåìÿíêè ïî ýòîìó ïîêàçàòåëþ çíà÷èòåëüíî ðàçëè÷àþòñÿ ìåæäó ñîáîé – V=16,62±0,96 %.
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Âèä ôðîíòàëüíîé ïðîåêöèè ñåìÿíêè çåìëÿíèêè ñ óêàçàíèåì
îñåé ëèíåéíûõ èçìåðåíèé, ìêì (ÀÂ – ìàêñèìàëüíîå ðàññòîÿíèå
ìåæäó õàëàçàëüíûì è ìèêðîïèëÿðíûì ïîëþñàìè; DE – íàè-
áîëüøèé ïîïåðå÷íûé ðàçìåð ôðîíòàëüíîé ïðîåêöèè (DE  ÀÂ)

Ò à á ë è ö à 1

Âàðüèðîâàíèå ëèíåéíûõ ðàçìåðîâ ñåìÿíîê çåìëÿíèêè, âûäåëåííûõ ïðè ïîìîùè ôåðìåíòàòèâíîé ìàöåðàöèè.

Ïàðàìåòðû
Âåðõíÿÿ ôðàêöèÿ Íèæíÿÿ ôðàêöèÿ

X±sx, ìêì V±sv , % X±sx, ìêì V±sv , %

Äëèíà (ÀB) 64,03±0,38 10,25±0,59 69,00±0,29 7,21±0,42

Âûñîòà (DE) 48,82±0,47 16,62±0,96 55,10±0,29 9,21±0,53



Ýòè äàííûå ïîäòâåðæäàþò âîçìîæíîñòü ïðèìåíåíèÿ ôåðìåíòàòèâíûõ ïðåïàðàòîâ äëÿ âûäåëåíèÿ
ñåìÿíîê èç ÿãîä [Àïîëèíàðüåâà, Áàòóðèí, 2013].

Âûÿâëåíèå ýôôåêòèâíîãî ñïîñîáà ñîðòèðîâêè ñåìÿíîê, âûäåëåííûõ èç ÿãîä ñîðòîâ ðåìîíòàíòíîé
êðóïíîïëîäíîé çåìëÿíèêè

Äëÿ ñîðòèðîâêè ñåìÿí êðóïíîïëîäíîé çåìëÿíèêè áûëè èñïîëüçîâàíû âîäíûå ðàñòâîðû ðàç-
íîé ïëîòíîñòè. Ðåçóëüòàòû îïûòà ñâèäåòåëüñòâóþò î òîì, ÷òî ïîãðóæåíèå ñåìÿíîê, ñìî÷åííûõ âî-
äîé (ïîñðåäñòâîì öåíòðèôóãèðîâàíèÿ), â äèñòèëëèðîâàííóþ âîäó ïîçâîëÿåò ïîëó÷èòü 99,7 %
âûïîëíåííûõ ñåìÿíîê â íèæíåé ôðàêöèè è ÿâëÿåòñÿ íàèáîëåå ïðèåìëåìûì ñïîñîáîì ñîðòèðîâêè
ñåìÿíîê êðóïíîïëîäíîé çåìëÿíèêè (òàáë. 2).

Äàííûå âçâåøèâàíèÿ ìàññû 1000 ñåìÿí çåìëÿíèêè, ïîëó÷åííûõ â ðåçóëüòàòå èñïîëüçîâàíèÿ
ðàçëè÷íûõ ïðèåìîâ ñîðòèðîâêè, òàêæå ñâèäåòåëüñòâóþò îá óñïåøíîñòè ïðèìåíåíèÿ äèñòèëëèðî-
âàííîé âîäû äëÿ ðàçäåëåíèÿ ñåìÿíîê (òàáë. 3). Êðîìå òîãî, âàðüèðîâàíèå íàâåñîê â âàðèàíòå ñ

ïðèìåíåíèåì äèñòèëëèðîâàííîé âîäû ñàìîå íèçêîå – 0,94±0,002 %, ò.å. ñåìÿíêè â ïðîáàõ ïðå-
èìóùåñòâåííî ïîëíîöåííûå è âûïîëíåííûå. Ðåçóëüòàòû èññëåäîâàíèé óêàçûâàþò íà òî, ÷òî ñå-
ìÿíêè èç íèæíåé ôðàêöèè, êàê ñàìûå êðóïíûå, îáëàäàþò è áîëüøîé àáñîëþòíîé ìàññîé, ÷åì
ñåìÿíêè èç âåðõíåé ôðàêöèè.

Òàêèì îáðàçîì, èñïîëüçîâàíèå ôåðìåíòàòèâíîé ìàöåðàöèè äëÿ îòäåëåíèÿ ñåìÿíîê îò ïîâåðõ-
íîñòè ÿãîäû ñ ïîñëåäóþùåé ñîðòèðîâêîé èõ â äèñòèëëèðîâàííîé âîäå ïåðñïåêòèâíî äëÿ ìàññîâî-
ãî ïîëó÷åíèÿ ïîñåâíîãî ìàòåðèàëà âûñîêîãî êà÷åñòâà.

ÂÛÂÎÄÛ

1. Ïðè ïðèìåíåíèè ôåðìåíòàòèâíîé ìàöåðàöèè, êàê ñïîñîáà âûäåëåíèÿ ñåìÿíîê èç ÿãîä çåì-
ëÿíèêè, âàðüèðîâàíèå ëèíåéíûõ ðàçìåðîâ ñåìÿíîê èç íèæíåé ôðàêöèè íåçíà÷èòåëüíîå (7-9 %),
÷òî ñâèäåòåëüñòâóåò îá èõ ìîðôîëîãè÷åñêîé îäíîðîäíîñòè. Äàííûå èçìåðåíèé ñåìÿíîê ïîäòâåð-
æäàþò âîçìîæíîñòü ïðèìåíåíèÿ ôåðìåíòàòèâíûõ ïðåïàðàòîâ äëÿ âûäåëåíèÿ ñåìÿíîê èç ÿãîä è
ðàçäåëåíèÿ èõ íà ôðàêöèè ïî ìîðôîëîãè÷åñêèì ðàçìåðàì;
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Ò à á ë è ö à 2

Âûïîëíåííîñòü ñåìÿí, ïîëó÷åííûõ ïîñëå ñîðòèðîâêè â âîäå ðàçëè÷íîé ïëîòíîñòè, %

Âàðèàíò îïûòà
Ïëîòíîñòü
ð-ðà, ã/ñì3

Âåðõíÿÿ ôðàêöèÿ Íèæíÿÿ ôðàêöèÿ

Ïîëíîöåííûå
ñåìåíà

Ùóïëûå  è ïóñ-
òûå ñåìåíà

Ïîëíîöåííûå
ñåìåíà

Ùóïëûå  è ïóñ-
òûå ñåìåíà

Âîäîïðîâîäíàÿ âîäà (êîíòðîëü) 1,019 6,33±0,33 93,66±0,33 91,33±0,33 8,66±0,33

Äèñòèëëèðîâàííàÿ âîäà 1,016 8,00±0,57** 92,00±0,57** 99,66±0,33** 0,33±0,33**

NH4NO3 5%-é ðàñòâîð 1,065 7,66±1,20 92,33±1,20 94,33±1,20** 5,66±1,20**

NH4NO3 10%-é ðàñòâîð 1,115 27,00±2,08** 73,00±2,08** 93,66±2,02 6,33±2,02

Ïîñëå ôåðìåíòàöèè (áåç öåí-
òðèôóãè)

1,019 36,66±2,02** 63,33±2,02** 83,00±1,52** 17,00±1,52**

* Ðàçëè÷èÿ äîñòîâåðíû ïðè P £ 0,01.

** Ðàçëè÷èÿ äîñòîâåðíû ïðè P £ 0,00.

Ò à á ë è ö à 3

Ìàññà 1000 ñåìÿí çåìëÿíèêè, ïîëó÷åííûõ ïîñëå ñîðòèðîâêè â âîäå ðàçëè÷íîé ïëîòíîñòè

Âàðèàíò îïûòà
Âåðõíÿÿ ôðàêöèÿ Íèæíÿÿ ôðàêöèÿ

X±sx , ã V±sv ,% X±sx , ã V±sv ,%

Âîäîïðîâîäíàÿ âîäà (êîíòðîëü) 0,29±0,006 3,79±0,006 0,48±0,003 1,04±0,002

Äèñòèëëèðîâàííàÿ âîäà 0,30± 0,005 3,33±0,005 0,53±0,003** 0,94±0,002

NH4NO3 5%-é ðàñòâîð 0,31±0,016** 9,33±0,016 0,50±0,003** 1,00±0,002

NH4NO3 10%-é ðàñòâîð 0,33±0,020** 10,9±0,020 0.52±0,017* 5,76±0,017

* Ðàçëè÷èÿ äîñòîâåðíû ïðè P £ 0,01.

** Ðàçëè÷èÿ äîñòîâåðíû ïðè P £ 0,001.



2. Ïîãðóæåíèå ñåìÿíîê, ñìî÷åííûõ âîäîé (ïîñðåäñòâîì öåíòðèôóãèðîâàíèÿ), â äèñòèëëèðî-
âàííóþ âîäó ïîçâîëÿåò óñïåøíî îòäåëÿòü ïîëíîöåííûå ñåìÿíêè îò ùóïëûõ. Â íèæíåé ôðàêöèè
ñîñðåäîòî÷èâàåòñÿ äî 99,7 % âûïîëíåííûõ ñåìÿíîê, ÷òî ÿâëÿåòñÿ íàèáîëåå ýôôåêòèâíûì ñïîñî-
áîì ñîðòèðîâêè ñåìÿíîê êðóïíîïëîäíîé çåìëÿíèêè;

3. Ïîêàçàòåëü «ìàññà 1000 ñåìÿí» íàèáîëüøèé ó íàâåñîê èç íèæíåé ôðàêöèè ñåìÿí çåìëÿíè-
êè, ïîëó÷åííûõ ïîñëå ïðèìåíåíèÿ äèñòèëëèðîâàííîé âîäû äëÿ ðàçäåëåíèÿ ñåìÿíîê. Âàðüèðîâà-
íèå íàâåñîê â âàðèàíòå ñ ïðèìåíåíèåì äèñòèëëèðîâàííîé âîäû ñàìîå íèçêîå – 0,94 %, ò.å.
ñåìÿíêè â ïðîáàõ  ïðåèìóùåñòâåííî ïîëíîöåííûå è âûïîëíåííûå.

ÓÄÊ 631.155

ÎÑÍÎÂÍÛÅ ÇÀÄÀ×È ÐÀÇÂÈÒÈß ÎÂÎÙÅÂÎÄÑÒÂÀ
Â ÑÈÁÈÐÑÊÎÌ ÔÅÄÅÐÀËÜÍÎÌ ÎÊÐÓÃÅ

ÀÔÀÍÀÑÜÅÂ Å.Â.
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Â óëó÷øåíèè îáåñïå÷åíèÿ íàñåëåíèÿ ðåãèîíà ïðîäîâîëüñòâèåì ñóùåñòâåííóþ ðîëü èãðàþò
îâîùè. Îñîáåííîñòüþ îâîùíûõ ïðîäóêòîâ ÿâëÿåòñÿ ñåçîííîñòü ïðîèçâîäñòâà è êðóãëîãîäè÷íûé
ñïðîñ íà ðàçíîîáðàçíûå âèäû ïîòðåáëÿåìîé ïðîäóêöèè (â ñâåæåì è ïåðåðàáîòàííîì âèäå, ïîëó-
ôàáðèêàòû, ïðîäóêòû ïåðåðàáîòêè). Íåîáõîäèìîñòü äëèòåëüíûõ ñðîêîâ õðàíåíèÿ òðåáóåò ñîçäà-
íèÿ ñèñòåìû ñïåöèàëüíûõ õðàíèëèù, ÷òî îáóñëîâëèâàåò åãî ôîíäîåìêîñòü, ïîâûøåííóþ ïîòðåá-
íîñòü â ìàòåðèàëüíûõ è òðóäîâûõ ðåñóðñàõ.

Ïðèðîäíûå óñëîâèÿ ÑÔÎ ïîçâîëÿþò âûðàùèâàòü îâîùè ìåñòíîãî àññîðòèìåíòà ïîâñåìåñò-
íî, íî îñíîâíîå èõ ïðîèçâîäñòâî ñîñðåäîòî÷åíî âîêðóã îáëàñòíûõ öåíòðîâ è êðóïíûõ ãîðîäîâ.
Îäíàêî, ñëàáîå ðàçâèòèå ïåðåðàáàòûâàþùåé ïðîìûøëåííîñòè íå ïîçâîëÿåò îáåñïå÷èâàòü áîëåå
ïîëíîå ðàöèîíàëüíîå èñïîëüçîâàíèå ïðîäóêöèè ìåñòíîãî àññîðòèìåíòà, ÷òî âûçûâàåò íåîáõîäè-
ìîñòü ââîçà çíà÷èòåëüíûõ îáúåìîâ ïðîäóêöèè ïåðåðàáîòêè (êîíñåðâû, ñîêè). Êðîìå ýòîãî, âûñî-
êàÿ òðóäîåìêîñòü ïðîèçâîäñòâà îáóñëîâëèâàåò íåîáõîäèìîñòü îáåñïå÷åíèÿ âûñîêîãî óðîâíÿ
ôîíäîâîîðóæåííîñòè òðóäà íå òîëüêî â ñôåðå ïðîèçâîäñòâà îâîùåé, íî è â ïðîèçâîäñòâåííîé èí-
ôðàñòðóêòóðå ïîäêîìïëåêñà.

Îáåñïå÷åíèå íàñåëåíèÿ ÑÔÎ îâîùåïðîäóêòàìè âñåãäà áóäåò ñîõðàíÿòü ñâîþ àêòóàëüíîñòü.
Òåì áîëåå, â ÑÔÎ è íà àçèàòñêîì ñåâåðå îêðóãà áîëåå ýôôåêòèâíû íàòóðàëüíûå ïðîäóêòû – ñâå-
æèå îâîùè, ïðîèçâîäñòâî êîòîðûõ â òðåáóåìîì àññîðòèìåíòå îãðàíè÷èâàåòñÿ ýêñòðåìàëüíûìè
ïðèðîäíî-êëèìàòè÷åñêèìè óñëîâèÿìè. Â íàñòîÿùåå âðåìÿ â ïðîèçâîäñòâå îâîùåé â îêðóãå ñëî-
æèëèñü îïðåäåëåííûå ñòðóêòóðíûå èçìåíåíèÿ. Â 2012 ã. ïî ñðàâíåíèþ ñ 1990 ã. ïðîèçâîäñòâî
îâîùåé âî âñåõ êàòåãîðèÿõ õîçÿéñòâ óâåëè÷èëîñü íà 535,6 òûñ.ò, èëè 46,2 %, ïðè óâåëè÷åíèè â
ËÏÕ â 2,9 ðàçà. Â òî æå âðåìÿ â êîëëåêòèâíîì ñåêòîðå ïëîùàäè ïîä îâîùíûìè çà ýòîò ïåðèîä
ñîêðàòèëèñü â 4,5 ðàçà, âàëîâîå ïðîèçâîäñòâî â 3,1 ðàçà. Îñíîâíûìè ïðè÷èíàìè ñíèæåíèÿ îáúå-
ìîâ ïðîèçâîäñòâà îâîùåé ÿâëÿþòñÿ ñëîæèâøèåñÿ äèñïðîïîðöèè ìåæäó ïðîèçâîäèòåëÿìè, çàãî-
òîâèòåëüíûìè îðãàíèçàöèÿìè è òîðãîâëåé. Â ðåçóëüòàòå íàðóøåíèÿ ýêîíîìè÷åñêèõ ñâÿçåé
õîçÿéñòâà èñïûòûâàþò îãðîìíûå òðóäíîñòè ñî ñáûòîì ãîòîâîé ïðîäóêöèè, íåñóò çíà÷èòåëüíûå
ïîòåðè, ÷òî âûíóæäàåò èõ ñîêðàùàòü ïîñåâíûå ïëîùàäè ïîä îâîùàìè. Â íûíåøíèõ óñëîâèÿõ
ïðè íàäåëåíèè ãîðîæàí çåìåëüíûìè ó÷àñòêàìè ïðîèçâîäñòâî îâîùíîé ïðîäóêöèè êîëëåêòèâ-
íûìè õîçÿéñòâàìè ñòàíîâèòñÿ åùå áîëåå ðèñêîâàííûìè, òàê êàê ðûíîê ñáûòà îâîùàìè â ñâåæåì
âèäå çíà÷èòåëüíî ñóæàåòñÿ.

Íåîáåñïå÷åííûìè ýòîé ïðîäóêöèåé îñòàþòñÿ íåêîòîðûå ñîöèàëüíûå ãðóïïû íàñåëåíèÿ, êîòîðûå
íå ìîãóò çàíèìàòüñÿ ïðîèçâîäñòâîì îâîùåé â ëè÷íîì ïîäñîáíîì õîçÿéñòâå, è òàêæå ãîñóäàðñòâåííûå
îðãàíèçàöèè, íå èìåþùèå âîçìîæíîñòè âåäåíèÿ ïîäñîáíîãî õîçÿéñòâà. Äðóãîé ïðè÷èíîé ÿâëÿåòñÿ
ñëàáàÿ ìàòåðèàëüíî-òåõíè÷åñêàÿ áàçà îòðàñëè, îòñóòñòâèå ïåðåðàáàòûâàþùèõ öåõîâ â õîçÿéñòâàõ. Òàê
êàê îñíîâíûå ìîùíîñòè ïî õðàíåíèþ îâîùíîé ïðîäóêöèè è åå ïåðåðàáîòêè ñîçäàâàëèñü â êðóïíûõ
ãîðîäàõ. Âñå ýòî ÿâèëîñü ñåðüåçíûì òîðìîçîì â íàðàùèâàíèè îâîùåé. Ïîýòîìó ôîðìèðîâàíèå ñûðü-
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åâûõ ðåñóðñîâ îâîùåé â êîëëåêòèâíûõ õîçÿéñòâàõ âî ìíîãîì áóäåò çàâèñåòü îò ñïðîñà íàñåëåíèÿ íà òå
èëè èíûå âèäû îâîùåé, à òàêæå ðàçâèòèÿ ïåðåðàáàòûâàþùèõ öåõîâ è õðàíèëèù.

Îâîùåâîäñòâî çàêðûòîãî ãðóíòà â îêðóãå ðàçâèòî ñëàáî. Â 2012 ã. â îêðóãå ïðîèçâåäåíî îâîùåé
çàêðûòîãî ãðóíòà 52,0 òûñ.ò èëè 3,3% îò îáùåãî îáúåìà âñåõ îâîùåé. Â ðàñ÷åòå íà äóøó íàñåëåíèÿ
ñîñòàâèëî 2,3 êã, ïðè íîðìå 11 êã. Ñòðóêòóðà ïðîèçâîäñòâà îâîùåé íåñîâåðøåííà. Íåäîñòàòî÷íî
ïðîèçâîäèòñÿ çåëåíè è äðóãèõ îâîùåé. Ñòðóêòóðà ïðîèçâîäñòâà îâîùåé îòêðûòîãî ãðóíòà äîëæíà
áûòü ïðèâåäåíà â ñîîòâåòñòâèè ñ ïîòðåáíîñòÿìè. Ïðè ýòîì íåîáõîäèìî ñîêðàòèòü ïîñåâû êàïóñòû
è êîðíåïëîäîâ è ïîâûñèòü óäåëüíûé âåñ ïîìèäîðîâ, îãóðöîâ, ëóêà è ïðî÷èõ îâîùåé. Íåîáõîäèìî
èçìåíèòü ñîîòíîøåíèå â îáúåìàõ ïðîèçâîäñòâà îâîùåé îòêðûòîãî è çàùèùåííîãî ãðóíòà. Âàæ-
íîå çíà÷åíèå èìååò ðàçâèòèå ñïåöèàëèçèðîâàííûõ òåïëè÷íûõ êîìáèíàòîâ â ïðèãîðîäíîé çîíå
âáëèçè êðóïíûõ ãîðîäîâ è ïðîìûøëåííûõ öåíòðîâ, óâåëè÷èâ íà íèõ ïðîèçâîäñòâî ïîìèäîðîâ,
îãóðöîâ è ïðî÷èõ îâîùåé.

Ñòðóêòóðà ïðîèçâîäñòâà îâîùåé â õîçÿéñòâàõ íàñåëåíèÿ ñóùåñòâåííî íå èçìåíèòñÿ, ïðèîðè-
òåò îñòàåòñÿ çà ïðîèçâîäñòâîì òàêèõ êóëüòóð, êàê îãóðöû, ïîìèäîðû è ëåòíÿÿ çåëåíü.

Ñ ó÷åòîì ñëîæèâøåãîñÿ ðàçìåùåíèÿ îâîùåé î÷åíü âàæíî ðàñøèðèòü ïðîèçâîäñòâî èõ â þæ-
íîé çîíå ÑÔÎ, äëÿ îáåñïå÷åíèÿ èìè ñåâåðíûõ ðàéîíîâ. Õîçÿéñòâà ýòèõ çîí áóäóò ðàáîòàòü íà ïî-
ñòàâêó ïðîäóêöèè ïî äîãîâîðàì êîíòðàêòàöèè, ÷òî ïðèâåäåò ê äàëüíåéøåìó óãëóáëåíèþ õîçÿéñò-
âåííîé ñïåöèàëèçàöèè.
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Ïðîãðåññ ñåëåêöèè êóëüòóðíûõ ðàñòåíèé ïðåäïîëàãàåò äîñòèæåíèå ìàêñèìàëüíîé âûðàæåííî-
ñòè òàêèõ îñíîâíûõ ïðèçíàêîâ êàê óðîæàéíîñòü, êà÷åñòâî, àäàïòèâíîñòü ê óñëîâèÿì âûðàùèâàíèÿ.
Ñî÷åòàíèå ýòèõ ñâîéñòâ â îäíîì ãåíîòèïå äîñòèãàåòñÿ ïëàíîìåðíîé ñåëåêöèîííîé ðàáîòîé, êîòîðàÿ
âêëþ÷àåò â ñåáÿ ïîäáîð èñõîäíîãî ìàòåðèàëà, ãèáðèäèçàöèþ, ñåëåêöèîííóþ ïðîðàáîòêó ñ ïðèìåíå-
íèåì ðàçëè÷íûõ ìåòîäèê, èñïîëüçîâàíèå êîìïëåêñà ìåòîäîâ äëÿ àíàëèçà ïîëó÷åííûõ äàííûõ.

Íàïðàâëåíèå àäàïòèâíîé ñåëåêöèè ê íà÷àëó ÕÕI ñòîëåòèÿ ñòàëî ïðèîðèòåòíûì âî âñåì ìèðå
[1,2]. Âàæíîñòü ñåëåêöèè íà àäàïòèâíîñòü îáóñëîâëèâàåòñÿ òåíäåíöèåé èçìåíåíèÿ êëèìàòè÷åñêèõ
óñëîâèé, ñëàáîé èõ ïðîãíîçèðóåìîñòüþ, à òàêæå îïàñíîñòüþ ïîÿâëåíèÿ íîâûõ è ñèëüíûì ðàñïðî-
ñòðàíåíèåì èìåþùèõñÿ âîçáóäèòåëåé çàáîëåâàíèé.

Çà ïåðèîä îò íà÷àëà ïåðåäà÷è ñîðòîâ ÿðîâîé ìÿãêîé ïøåíèöû â ïðîèçâîäñòâî è îôèöèàëüíîãî
ðàéîíèðîâàíèÿ çà 1920-1970 ãã. áûëî ðàéîíèðîâàíî ëèøü 8 ñîðòîâ, ÷òî ñîñòàâëÿåò 24,2 % îò îáùå-
ãî êîëè÷åñòâà ñîçäàííûõ â ëàáîðàòîðèè çà 90 ëåò. Äèíàìèêà âêëþ÷åíèÿ ñîðòîâ â Ãîñðååñòð, íà÷è-
íàÿ ñ 1971 ã., ñâèäåòåëüñòâóåò î çíà÷èòåëüíîì ïðîãðåññå â ñåëåêöèîííîé ðàáîòå. Ñóùåñòâåííî
ïîâûñèëàñü ýôôåêòèâíîñòü ñåëåêöèè çà ïîñëåäíèå 22 ãîäà, â ñîðòîèñïûòàíèå ïåðåäàíî 33 ñîðòà,
èç íèõ 19 âêëþ÷åíû â Ãîñðååñòð ÐÔ, òðè íàõîäèòñÿ íà ãîñóäàðñòâåííîì èñïûòàíèè. Â Ãîñðååñòð
Ðåñïóáëèêè Êàçàõñòàí âêëþ÷åíî äåâÿòü âûñîêîêà÷åñòâåííûõ  ñîðòîâ.

Áëàãîäàðÿ ñîçäàíèþ íîâûõ ñîðòîâ óäàëîñü ðàñøèðèòü àðåàë èõ âîçäåëûâàíèÿ. Ñîçäàííûå â
ÑèáÍÈÈÑÕ ñîðòà âîçäåëûâàþòñÿ â ïÿòè ðåãèîíàõ ÐÔ (îò Ñðåäíåâîëæñêîãî äî Äàëüíåâîñòî÷íî-
ãî) è â ÷åòûðåõ îáëàñòÿõ Êàçàõñòàíà (Àêìîëèíñêàÿ, Êîñòàíàéñêàÿ, Ïàâëîäàðñêàÿ è Ñåâåðî-Êàçàõ-
ñòàíñêàÿ). Â Îìñêîé îáëàñòè íà ïëîùàäè áîëåå 1,5 ìëí ãà âîçäåëûâàåòñÿ 50 êîììåð÷åñêèõ ñîðòîâ
ÿðîâîé ìÿãêîé ïøåíèöû, èç íèõ 18, ñîçäàííûõ êîëëåêòèâîì íàøåé ëàáîðàòîðèè. Îíè çàíèìàþò
áîëåå 57 % ïîñåâíûõ ïëîùàäåé. Ñîðòà ñ âûñîêîé àäàïòèâíîñòüþ, òàêèå êàê Ïàìÿòè Àçèåâà, Îì-
ñêàÿ 35 è Îìñêàÿ 36 çàíèìàþò áîëåå 400 òûñ. ãà. Â Ðåñïóáëèêå Êàçàõñòàí òîëüêî â îäíîé Êîñòà-
íàéñêîé îáëàñòè ñîðò Îìñêàÿ 36 çàíèìàåò 990 òûñ. ãà. Óðîæàéíîñòü ýòèõ ñîðòîâ â îòäåëüíûå ãîäû
ïðåâûøàåò 5,0 ò/ãà, à ïðè íåáëàãîïðèÿòíûõ óñëîâèÿõ íå îïóñêàåòñÿ íèæå 1,0 ò/ãà. Øèðîêèé àðåàë
ðàñïðîñòðàíåíèÿ è çàíèìàåìûå èìè ïëîùàäè ÿâëÿåòñÿ ïîäòâåðæäåíèåì âûñîêîé àäàïòèâíîñòè è
ãîìåîñòàòè÷íîñòè ñîçäàííûõ ñîðòîâ.

Âàæíàÿ ðîëü â ïîâûøåíèè ýôôåêòèâíîñòè öåëåíàïðàâëåííîé ñåëåêöèè ïðèíàäëåæèò ñîòðóä-
íè÷åñòâó ñ ÈÖèÃ ÑÎ ÐÀÍ (ã. Íîâîñèáèðñê), ÂÍÈÈÐ è ÂÈÇÐ (ã. Ñ.-Ïåòåðáóðã), ÇÀÎ «Êóðãàíñå-
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ìåíà» (ã. Êóðãàí), ÒàòÍÈÈÑÕ (ã. Êàçàíü), ÁàøÃÀÓ (ã. Óôà), «ÍÏÖ ÇÕ èì. À.È. Áàðàåâà»
(ã. Øîðòàíäû), Óêðàèíñêèì ÍÈÈ ðàñòåíèåâîäñòâà èì. Â.ß. Þðüåâà, ÍÖÃÐÐÓ (ã. Õàðüêîâ),
ÑÈÌÌÈÒ (Ýëü Áàòàí, Ìåêñèêà) è äðóãèìè ÍÈÓ ñòðàí áëèæíåãî è äàëüíåãî çàðóáåæüÿ. Ñ ýòèìè
ó÷ðåæäåíèÿìè ïðîâîäèòñÿ îáìåí êîëëåêöèîííûìè îáðàçöàìè, ñîðòàìè è ñåëåêöèîííûìè ëèíèÿ-
ìè. Ó÷åíûìè ÂÈÇÐ ïðîâîäèòñÿ îöåíêà ñåëåêöèîííîãî ìàòåðèàëà íà óñòîé÷èâîñòü ê æåëòîé, òåì-
íî-áóðîé è ñåò÷àòîé ïÿòíèñòîñòÿì, ìåòîäîì ÏÖÐ îñóùåñòâëÿåòñÿ èäåíòèôèêàöèÿ Lr è Sr ãåíîâ
óñòîé÷èâîñòè ê áóðîé è ñòåáëåâîé ðæàâ÷èíå.

Â ñâÿçè ñ íàìåòèâøåéñÿ òåíäåíöèåé ñîêðàùåíèÿ äëèòåëüíîñòè ñåëåêöèîííîãî ïðîöåññà, êîãäà
âîçäåéñòâèå åñòåñòâåííîãî îòáîðà êàê îñíîâíîãî ôàêòîðà ôîðìèðîâàíèÿ ó ðàñòåíèé àäàïòèâíûõ ïðè-
çíàêîâ ñâîäèòñÿ ê ìèíèìóìó, âñå áîëüøå âíèìàíèÿ, íà÷èíàÿ ñ ïåðâûõ ýòàïîâ àäàïòèâíîé ñåëåêöèè,
óäåëÿåòñÿ îïðåäåëåíèþ ýêîëîãè÷åñêîé ïëàñòè÷íîñòè íîâûõ ôîðì [3]. Òàêîé ïîäõîä âêëþ÷àåò îòáîð è
îöåíêó ñåëåêöèîííîãî ìàòåðèàëà â ðàçëè÷íûõ òî÷êàõ íà ðàçëè÷íûõ àãðîòåõíè÷åñêèõ ôîíàõ è ïîñëå-
äóþùåå øèðîêîå ýêîëîãè÷åñêîå èñïûòàíèå. Îòáîð ïî áîëüøèíñòâó ïðèçíàêîâ ïðîâîäèòñÿ â ïîïóëÿ-
öèÿõ F2 – F4, ó÷èòûâàåòñÿ èõ ñðàâíèòåëüíàÿ ïðîäóêòèâíîñòü â îïòèìàëüíûõ è íåáëàãîïðèÿòíûõ
óñëîâèÿõ ñðåäû [4]. Ýêîëîãè÷åñêîå èñïûòàíèå ñîðòîâ è ñåëåêöèîííûõ ëèíèé âåäåòñÿ â îòäåëå ñåâåð-
íîãî è ñòåïíîãî çåìëåäåëèÿ ÑèáÍÈÈÑÕ, â ÒàòÍÈÈÑÕ è ÇÀÎ «Êóðãàíñåìåíà».

Â ëàáîðàòîðèè ñ 1989 ã. çàëîæåí ñòàöèîíàðíûé îïûò «Èñòîðèÿ ñåëåêöèè ÿðîâîé ìÿãêîé ïøå-
íèöû» ïî ñðàâíèòåëüíîé îöåíêå ðàéîíèðîâàííûõ â ðàçëè÷íûå ãîäû ñîðòîâ ìåñòíîé ñåëåêöèè.
Ïîëó÷åííûå äàííûå èñïîëüçóþòñÿ äëÿ îïðåäåëåíèÿ ïàðàìåòðîâ ýêîëîãè÷åñêîé ïëàñòè÷íîñòè [5].
Â ðåçóëüòàòå èññëåäîâàíèé óñòàíîâëåíî, ÷òî íîâûå ñîðòà âñåõ ãðóïï ñïåëîñòè â ñðàâíåíèè ñî ñòà-
ðîäàâíèìè ñîðòàìè îòëè÷àþòñÿ áîëüøåé îòçûâ÷èâîñòüþ íà èçìåíåíèå óñëîâèé âûðàùèâàíèÿ [6].
Ïî êàæäîé ãðóïïå ñïåëîñòè ïðîñëåæèâàþòñÿ îäèíàêîâûå òåíäåíöèè: ñòàðîäàâíèå ñîðòà îáëàäàþò
íåâûñîêèì óðîâíåì óðîæàéíîñòè, íåäîñòàòî÷íîé ãîìåîñòàòè÷íîñòüþ, ñëàáûì îòêëèêîì íà èçìå-
íåíèå óñëîâèé âûðàùèâàíèÿ è â áîëüøèíñòâå ñëó÷àåâ ñðåäíåé ñòàáèëüíîñòüþ. Íîâûå ñîðòà â áëà-
ãîïðèÿòíûå ãîäû ïðîÿâëÿþò ÷åòêóþ òåíäåíöèþ óâåëè÷åíèÿ óðîæàéíîñòè, à â ñóõèå – ïîâûøåííóþ
àäàïòèâíîñòü è ñòàáèëüíîñòü. Ðàñ÷åòû êîýôôèöèåíòîâ ðîñòà ïîêàçàëè, ÷òî ñîâðåìåííûå ñðåäíå-
ðàííèå ñîðòà â ñðåäíåì óâåëè÷èëè óðîæàéíîñòü â 1,4 ðàçà, ñðåäíåñïåëûå – 1,68 è ñðåäíåïîçäíèå –
â 1,52 â ñðàâíåíèè ñî ñòàðîäàâíèìè ñîðòàìè.

Ïðèâëå÷åíèå â ñêðåùèâàíèÿ ïðè ñîçäàíèè íîâîãî èñõîäíîãî ìàòåðèàëà äëÿ ñåëåêöèè ñîðòîâ
ìÿãêîé ïøåíèöû íîñèòåëåé ÷óæåðîäíîãî ãåíåòè÷åñêîãî ìàòåðèàëà ñòàëî îñíîâîé ñîçäàíèÿ â Ñèá-
ÍÈÈÑÕ òàêèõ ñîðòîâ ÿðîâîé ìÿãêîé ïøåíèöû, êàê Îìñêàÿ 29, Îìñêàÿ 37, Îìñêàÿ 38, Îìñêàÿ 39,
Îìñêàÿ 41 è ðÿäà ïåðñïåêòèâíûõ ëèíèé. Áîëüøèíñòâî èç ýòèõ ñîðòîâ èìååò ïøåíè÷íî-ðæàíóþ
òðàíñëîêàöèþ 1RS.1BL, ïåðåäàííóþ èì îò íîñèòåëÿ ýòîé òðàíñëîêàöèè ñîðòà Êàâêàç. Êðîìå òîãî,
ó ðÿäà ýòèõ ñîðòîâ ïðèñóòñòâóåò è ïøåíè÷íî-ïûðåéíàÿ òðàíñëîêàöèÿ 7DL-7Ai, ãäå ñåãìåíò õðîìî-
ñîìû 7Ai ïðèíàäëåæèò Agropyron elongatum (Host) Beauv. Ñ ïðèñóòñòâèåì â ãåíîìå ýòîé òðàíñëîêà-
öèè, íåñóùåé ãåí Sr25, ñâÿçàíà óñòîé÷èâîñòü ñîðòîâ ÿðîâîé ìÿãêîé ïøåíèöû Îìñêàÿ 37, Îìñêàÿ
38 è Îìñêàÿ 41 ê ðàçëè÷íûì ïîïóëÿöèÿì ñòåáëåâîé ðæàâ÷èíû, âêëþ÷àÿ è ðàñó Ug99 + Sr24
(TTKST) [7,8]. Ñîðò Ïàìÿòè Ìàéñòðåíêî, ïåðåäàííûé â 2010 ã. â ãîñóäàðñòâåííîå ñîðòîèñïûòà-
íèå, èìååò â ñâîåì ãåíîìå ãåíåòè÷åñêèé ìàòåðèàë äâóõ äèêîðàñòóùèõ ñîðîäè÷åé ïøåíèöû –
T.timopheevii è T. tauschii [9].

Äëÿ âûÿâëåíèÿ ôîðì ñ ïîâûøåííîé çàñóõîóñòîé÷èâîñòüþ ïðîâîäèòñÿ òåñòèðîâàíèå ñåëåêöè-
îííîãî ìàòåðèàëà ÿðîâîé ìÿãêîé ïøåíèöû in vitro ïî ìåòîäèêå, ðàçðàáîòàííîé â ÑèáÍÈÈÑÕ
[10]. Ðàçðàáîòàííàÿ ìåòîäèêà èñïîëüçîâàëàñü ïðè ñîçäàíèè ñîðòîâ ÿðîâîé ìÿãêîé ïøåíèöû Îì-
ñêàÿ 35, Îìñêàÿ 36, Îìñêàÿ 37, Îìñêàÿ 38 è Óðàëîñèáèðñêàÿ, êîòîðûå õàðàêòåðèçóþòñÿ ïîâûøåí-
íîé çàñóõîóñòîé÷èâîñòüþ.

Àíàëèç íà êà÷åñòâî çåðíà ïðîõîäèò íà âñåõ ýòàïàõ ñåëåêöèîííîãî ïðîöåññà, íà÷èíàÿ ñ ðàííèõ
ïèòîìíèêîâ. Ïðèìåíÿþòñÿ êàê ìèêðîìåòîäû, òàê è ìåòîäèêè, èñïîëüçóåìûå â ïðîèçâîäñòâå.

Â ðàìêàõ ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà ëàáîðàòîðèÿ ñ 2000 ã. ó÷àñòâóåò â ðàáîòå Êàçàõñòàí-
ñêî-Ñèáèðñêîé ñåòè (ÊÀÑÈÁ) ïî ñåëåêöèîííîìó óëó÷øåíèþ ÿðîâîé ïøåíèöû, îáúåäèíÿþùåé
19 ó÷ðåæäåíèé (â Ðîññèè 8 è Êàçàõñòàíå 11). Ïîä ýãèäîé ÑÈÌÌÈÒ â ðàìêàõ ÷åëíî÷íîé ñåëåêöèè
åæåãîäíî èçó÷àþòñÿ íàáîðû ãèáðèäíûõ ïîïóëÿöèé, óñòîé÷èâûõ ê ëèñòîâûì ïàòîãåíàì. Êðîìå
òîãî, íà ñïåöèàëèçèðîâàííîì èíôåêöèîííîì ôîíå â óñëîâèÿõ Êåíèè (Kenya Agriñultural Research
Institute) ïðîâîäèòñÿ îöåíêà ñîðòîâ è ñåëåêöèîííûõ ëèíèé íà óñòîé÷èâîñòü ê ñòåáëåâîé è æåëòîé
ðæàâ÷èíå.

Â çàêëþ÷åíèå íåîáõîäèìî îòìåòèòü, ÷òî ðåçóëüòàòîì ñîòðóäíè÷åñòâà â ñåëåêöèè ÿâëÿþòñÿ
ñîâìåñòíî ñîçäàííûå ñîðòà. Òàê, ñîâìåñòíî ñ ÒàòÍÈÈÑÕ ñîçäàí ñîðò Êàçàíñêàÿ þáèëåéíàÿ,
âêëþ÷åííûé â Ãîñðååñòð ÐÔ ïî 7 è 10 ðåãèîíàì (2004 ã.). Ñîâìåñòíî ñ ÇÀÎ «Êóðãàíñåìåíà»
ñîçäàí ðÿä ñîðòîâ ðàçëè÷íûõ ãðóïï ñïåëîñòè: ñðåäíåðàííèå Îìñêàÿ 36 (2007 ã.) è Áîåâ÷àíêà
(2009 ã.), ñðåäíåñïåëûå Îìñêàÿ 38 è Ãåðàêë (2010 ã.), ñðåäíåïîçäíèå ñîðòà Îìñêàÿ 35 (2004 ã.)
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è Óðàëîñèáèðñêàÿ (2012 ã.). Ñîâìåñòíî ñ ÂÍÈÈÐ ñîçäàí ñðåäíåðàííèé ñîðò Îìñêàÿ êðàñà
(2014 ã.). Ïîëó÷åíû ïàòåíòû íà ñîâìåñòíî ñîçäàííûå ñîðòà ñ îòäåëîì ñåâåðíîãî çåìëåäåëèÿ (ã.
Òàðà) – Òàðñêàÿ 6, Òàðñêàÿ 8 è Òàðñêàÿ 10. Â íàñòîÿùåå âðåìÿ ïðîäîëæàåòñÿ ãîñóäàðñòâåííîå
èñïûòàíèå ñðåäíåñïåëîãî ñîðòà Ñèãìà (ïåðåäàí ñîâìåñòíî ñ ÈÖèÃ ÐÀÍ) è ñîðòà Ñèáèðñêàÿ
þáèëåéíàÿ.
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Â óñëîâèÿõ ëåñîñòåïè Çàïàäíîé Ñèáèðè îðîøåíèå ÿâëÿåòñÿ ñàìûì íàäåæíûì è íåîáõîäèìûì
óñëîâèåì ïîëó÷åíèÿ âûñîêèõ è ñòàáèëüíûõ ïî ãîäàì óðîæàåâ âñåõ êóëüòóð, â òîì ÷èñëå çåðíîáîáî-
âûõ. Ïðîâåäåíèå âåãåòàöèîííûõ ïîëèâîâ â äîïîëíåíèå ê àòìîñôåðíûì îñàäêàì ïîçâîëÿåò îïòè-
ìèçèðîâàòü ïîñòóïëåíèå âëàãè è ñïîñîáñòâóåò åå ðàâíîìåðíîìó ðàñïðåäåëåíèþ ïî ôàçàì ðîñòà.
Ëó÷øèå ðåçóëüòàòû äàåò ïîääåðæàíèå ïîëèâàìè âëàæíîñòè ïî÷âû íå íèæå 70 % ïîëíîé ïîëåâîé
âëàãîåìêîñòè (äàëåå ÏÏÂ) äî íà÷àëà îáðàçîâàíèÿ áîáîâ è 80 % ÏÏÂ – â ïåðèîä îáðàçîâàíèÿ è íà-
ëèâà ñåìÿí, äî íà÷àëà ñîçðåâàíèÿ. Ïðåäïîëèâíàÿ âëàæíîñòü àêòèâíîãî ñëîÿ íå äîëæíà ñíèæàòüñÿ
áîëüøå ÷åì äî 70–75 % ÏÏÂ. Îñíîâíîé ñïîñîá îðîøåíèÿ – äîæäåâàíèå, ïîçâîëÿþùåå äîñòèãíóòü
âûñîêîé ñòåïåíè ìåõàíèçàöèè ýòîãî ïðîöåññà ñ ïîìîùüþ àãðåãàòîâ «Ôðåãàò», «Äíåïð», «Âîëæàí-
êà». Íà ÷åðíîçåìíûõ ïî÷âàõ ñðåäíåãî è òÿæåëîãî ãðàíóëîìåòðè÷åñêîãî ñîñòàâà íàèáîëåå ïðèåìëå-
ìû ïîëèâíûå íîðìû 300 ì3/ãà.

Â 2011-2013 ãã. íà ñòàöèîíàðå ñåêòîðà êîðìîïðîèçâîäñòâà íà îðîøàåìûõ çåìëÿõ ÃÍÓ Ñèá-
ÍÈÈÑÕ áûëè ïðîâåäåíû èñïûòàíèÿ òðåõ ñêîðîñïåëûõ ñîðòîâ ñîè ìåñòíîé ñåëåêöèè è ñîðòà
êîðìîâûõ áîáîâ Ñèáèðñêèå íîâîñèáèðñêîé ñåëåêöèè íà îäíîðîäíîì ôîíå ìèíåðàëüíîãî ïèòà-
íèÿ. Ó÷åòíàÿ ïëîùàäü äåëÿíêè – 24 ì2, ïîâòîðíîñòü 4-êðàòíàÿ. Áîáû êîðìîâûå òàê æå èñïûòû-
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âàëèñü â òðåõôàêòîðíîì îïûòå ñ ìîäåëèðîâàíèåì ðàçëè÷íûõ óñëîâèé ìèíåðàëüíîãî ïèòàíèÿ
(ó÷åòíàÿ ïëîùàäü äåëÿíêè – 36 ì2, ïîâòîðíîñòü 3-êðàòíàÿ).

Ñõåìà îïûòà âêëþ÷àëà ñî÷åòàíèå ôîíîâ ñ ðàçëè÷íîé îáåñïå÷åííîñòüþ ïîäâèæíûì ôîñôî-
ðîì (ïî ×èðèêîâó) – ñðåäíÿÿ (ôîí 0), ïîâûøåííàÿ (ôîíû I è II), âûñîêàÿ (ôîí III) ñ âàðèàíòà-
ìè âíåñåíèÿ àçîòíûõ (N30+ìîëèáäåíîâîêèñëûé àììîíèé è N30) è ôîñôîðíûõ óäîáðåíèé (Ð60),
÷òî ïîçâîëèëî ñìîäåëèðîâàòü ðàçëè÷íûå óñëîâèÿ àçîòíî-ôîñôîðíîãî ïèòàíèÿ ïî ñðàâíåíèþ ñ
êîíòðîëåì (áåç óäîáðåíèé). Óäîáðåíèÿ âíîñèëè â ñîîòâåòñòâóþùèõ âàðèàíòàõ äî ïîñåâà ñåÿëêîé
ÑÇ-3,6.

Ñðîê ïîñåâà çåðíîáîáîâûõ 16-18 ìàÿ. Íîðìà âûñåâà êîðìîâûõ áîáîâ – 0,7 ìëí øò./ãà, ñîè –
1 ìëí øò./ãà. Ïîñåâ â îïûòå ñ ñîðòàìè è èíîêóëÿöèåé ïðîâîäèëè ñåÿëêîé ÑÍ-16, â òðåõôàêòîðíîì
îïûòå â ñåâîîáîðîòå – ñåÿëêîé ÑÇ-3,6 ñïëîøíûì ðÿäîâûì ñïîñîáîì ñ øèðèíîé ìåæäóðÿäèé
15 ñì. Ó÷åò óðîæàéíîñòè ïðîâîäèëè êîìáàéíîì Ñàìïî 130 â íà÷àëå îêòÿáðÿ. Â äîïîëíåíèå ê àòìî-
ñôåðíûì îñàäêàì ïðîâîäèëè âåãåòàöèîííûå ïîëèâû, ÷òî ïîçâîëèëî ðåãóëèðîâàòü âîäíûé ðåæèì
ïî÷âû â èíòåðâàëå îò âëàæíîñòè ðàçðûâà êàïèëëÿðîâ äî íàèìåíüøåé âëàãîåìêîñòè.

Ïî÷âà ó÷àñòêà – ëóãîâî-÷åðíîçåìíàÿ, òÿæåëîñóãëèíèñòàÿ, ñðåäíåìîùíàÿ, ñðåäíåãóìóñíàÿ ñî
ñðåäíåé îáåñïå÷åííîñòüþ ïîäâèæíûì ôîñôîðîì (íà êîíòðîëå), âûñîêîé êàëèåì (ïî ×èðèêîâó) è
ïðåèìóùåñòâåííî íèçêèì ñîäåðæàíèåì íèòðàòíîãî àçîòà.

Â ýêñïåðèìåíòå ïðè çíà÷èòåëüíûõ êîëåáàíèÿõ â ìàññå ðàñòåíèé, êîðíåé â ñûðîì è ñóõîì
âèäå, ìàññå è êîëè÷åñòâå êëóáåíüêîâ íà êîðíÿõ ñîè, â öåëîì êîëè÷åñòâî è ìàññà êëóáåíüêîâ áûëè
áîëåå ÷åì â 3 ðàçà âûøå â âàðèàíòå ñ èíîêóëÿöèåé ñåìÿí (òàáë. 1).

Ó áîáîâ ðàçíèöà â ïîëüçó âàðèàíòà ñ èíîêóëÿöèåé òàêæå âûðàæåíà, íî â ìåíüøåé ñòåïåíè,
÷åì ó ñîè – â ïîëòîðà ðàçà âûøå ìàññà ñûðûõ è ñóõèõ êëóáåíüêîâ è â 1,3 ðàçà âûøå èõ êîëè÷åñòâî.
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Ò à á ë è ö à 2

Ñèìáèîòè÷åñêàÿ àêòèâíîñòü êîðìîâûõ áîáîâ â çàâèñèìîñòè îò ðàçëè÷íûõ óñëîâèé ìèíåðàëüíîãî ïèòàíèÿ
(10 ðàñòåíèé – ôàçà íà÷àëî îáðàçîâàíèÿ ëîïàòêè)

Ôîí Âàðèàíò

Çåëåíàÿ ìàññà Ìàññà êîðíåé Ìàññà êëóáåíüêîâ
Êîëè÷åñòâî
êëóáåíüêîâ,

øò.äî ñóøêè, ã
ïîñëå ñóø-

êè, %
äî ñóøêè, ã

ïîñëå ñóø-
êè, ã

äî ñóøêè, ã
ïîñëå ñóø-

êè,ã

0 N30P60 +Mo 760,0 29,1 64,7 14,5 1,85 0,44 104,3

Êîíòðîëü 335,0 17,8 36,1 11,1 1,05 0,25 78,0

II N30P60 +Mo 883,3 29,7 73,2 17,0 2,95 0,58 145,3

Êîíòðîëü 660,0 29,8 55,2 13,4 2,75 0,70 143,8

Ò à á ë è ö à 1

Ñèìáèîòè÷åñêàÿ àêòèâíîñòü â îïûòå ïî ñðàâíèòåëüíîìó èçó÷åíèþ ñîðòîâ çåðíîáîáîâûõ êóëüòóð
(10 ðàñòåíèé – ôàçà íà÷àëî îáðàçîâàíèÿ ëîïàòêè)

Ñîðò ñîè, êîðìîâûõ
áîáîâ

Çåëåíàÿ ìàññà Ìàññà êîðíåé Ìàññà êëóáåíüêîâ
Êîëè÷åñòâî
êëóáåíüêîâ,

øò.äî ñóøêè, ã
ïîñëå

ñóøêè, %
äî ñóøêè, ã

ïîñëå
ñóøêè, ã

äî ñóøêè, ã
ïîñëå

ñóøêè, ã

Ñ ðèçîòîðôèíîì

Ýëüäîðàäî 305,9 58,7 27,4 10,0 4,15 1,16 61,1

Äèíà 411,5 62,9 28,9 10,8 7,23 2,54 99,0

Çîëîòèñòàÿ 287,1 52,3 28,2 9,9 5,94 1,30 64,9

Áîáû Ñèáèðñêèå 936,7 29,9 83,7 20,0 2,58 0,66 132,8

Áåç ðèçîòîðôèíà

Ýëüäîðàäî 445,6 55,1 34,8 12,8 1,00 0,25 16,0

Äèíà 382,5 54,5 27,4 9,4 3,55 1,05 36,4

Çîëîòèñòàÿ 346,7 49,5 28,9 9,4 0,78 0,20 21,3

Áîáû Ñèáèðñêèå 808,3 30,0 68,5 17,89 1,75 0,43 104,3



Â îïûòå ñ êîðìîâûìè áîáàìè â ðàçëè÷íûõ âàðèàíòàõ ìèíåðàëüíîãî ïèòàíèÿ ïîêàçàòåëè ñèì-
áèîòè÷åñêîé àêòèâíîñòè ñíèæàëèñü îò óäîáðåííîãî âàðèàíòà ê êîíòðîëþ íà ôîíå 0, ñî ñðåäíèì
ñîäåðæàíèåì ôîñôîðà. Íà ôîíå II, ñ ïîâûøåííûì ñîäåðæàíèåì ôîñôîðà ïîêàçàòåëè âûðàâíèâà-
ëèñü. Òî åñòü íà ýòîì ôîíå ðîëü äîïîëíèòåëüíûõ ñðåäñòâ õèìèçàöèè áûëà íåçíà÷èòåëüíîé
(òàáë. 2).

Îäíàêî ïîëîæèòåëüíàÿ ðîëü èíîêóëÿöèè â ïåðèîä àêòèâíîãî ðîñòà íå íàøëà ñâîå âûðàæåíèå
â óðîæàéíîñòè êóëüòóð. Òàê, â ñðåäíåì çà òðè ãîäà èçó÷åíèÿ ñîðòà Äèíà, Ýëüäîðàäî è Çîëîòèñòàÿ
îáåñïå÷èëè ñáîð ñåìÿí îêîëî 2 ò ñ ãåêòàðà ïðè ñëàáîé îòçûâ÷èâîñòè íà èíîêóëÿöèþ ñåìÿí. Íî,
íåîáõîäèìî îòìåòèòü, ÷òî â âàðèàíòàõ ñ ðèçîòîðôèíîì â çåðíå ïîâûøàëàñü äîëÿ áåëêà íà
0,9-1,6 %, â çàâèñèìîñòè îò ñîðòà, à ñîäåðæàíèå æèðà ñíèæàëîñü íà 0,2-1,2 % (òàáë. 3).

Áîáû êîðìîâûå â àíàëîãè÷íûõ óñëîâèÿõ ôîðìèðîâàëè 4,31-4,76 ò/ãà çåðíà òàêæå ïðè ñëàáîé
ðåàêöèè íà èíîêóëÿöèþ ñåìÿí ðèçîòîðôèíîì. Âûñîêîå ñîäåðæàíèå áåëêà â ñåìåíàõ – áîëåå 33 %
è íèçêîå – æèðà, ïîçâîëÿåò èñïîëüçîâàòü çåðíî â ðàçìîëîòîì âèäå äëÿ îáîãàùåíèÿ áåëêîì çåðíî-
ôóðàæà èç ìÿòëèêîâûõ êóëüòóð (îâåñ, ïøåíèöà, ÿ÷ìåíü).

Èçó÷åíèå ðåàêöèè áîáîâ íà ðàçëè÷íûé óðîâåíü ìèíåðàëüíîãî ïèòàíèÿ â òðåõôàêòîðíîì îïû-
òå â ñîñòàâå âîñüìèïîëüíîãî çåðíîòðàâÿíîãî ñåâîîáîðîòà ïîêàçàëî, ÷òî áîáû ïîëîæèòåëüíî ðåàãè-
ðîâàëè òîëüêî íà óëó÷øåíèå óñëîâèé ïèòàíèÿ ôîñôîðîì, ñôîðìèðîâàâ â âàðèàíòå áåç óäîáðåíèé
2,39 ò/ãà ñåìÿí (òàáë. 4).

Ïðåäïîñåâíîå âíåñåíèå ôîñôîðíûõ óäîáðåíèé â ãîä ïîñåâà è â ïðåäøåñòâóþùèé ïåðèîä
îáåñïå÷èëî äîïîëíèòåëüíûé ñáîð 0,33 ò/ãà â ñðåäíåì ïî ôàêòîðó. Îòìå÷àåòñÿ ïîëîæèòåëüíàÿ ðîëü
ôîíîâ ñ ïîâûøåííûì è âûñîêèì ñîäåðæàíèåì ïîäâèæíîãî ôîñôîðà, ïðîÿâèâøàÿñÿ â óâåëè÷åíèè
óðîæàéíîñòè â ñðåäíåì ïî ôàêòîðó íà 0,37-0,42 ò/ãà.

Â öåëîì æå ñî÷åòàíèå ïðåäïîñåâíîãî âíåñåíèÿ ôîñôîðíûõ óäîáðåíèé ñ ôîíîì ïîâûøåííîãî
ñîäåðæàíèÿ ïîäâèæíîãî ôîñôîðà â ïî÷âå óâåëè÷èâàëî ñáîð ñåìÿí áîáîâ íà îäíó òîííó ñ ãåêòàðà –
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Ò à á ë è ö à 3

Óðîæàéíîñòü è êà÷åñòâî ñåìÿí ñîè è áîáîâ êîðìîâûõ ïðè îðîøåíèè, 2011–2013 ãã.

Ñîðò ñîè,
êîðìîâûõ áîáîâ

Áåç ðèçîòîðôèíà Ñ ðèçîòîðôèíîì

óðîæàéíîñòü,
ò/ãà

áåëîê, % æèð, %
óðîæàéíîñòü,

ò/ãà
áåëîê, % æèð, %

Ýëüäîðàäî 2,03 36,03 16,73 2,10 36,92 16,49

Äèíà 1,91 35,81 16,69 1,91 37,43 15,50

Çîëîòèñòàÿ 2,05 35,84 16,32 2,00 37,13 15,68

Áîáû Ñèáèðñêèå 4,76 32,91 1,39 4,31 33,52 1,61

Ò à á ë è ö à 4

Óðîæàéíîñòü áîáîâ êîðìîâûõ â çàâèñèìîñòè îò óñëîâèé ìèíåðàëüíîãî ïèòàíèÿ, ò/ãà ñåìÿí, 2011–2013 ãã.

Âàðèàíòû óäîáðåííîñòè Ôîíû ïî îáåñïå÷åííîñòè Ð2Î5, (Ñ) Ñðåäíåå ïî ôàêòîðó

ôîñôîð (À),
êã ä.â./ãà

àçîò, Ìî (Â),
êã ä.â./ãà

0 I II III À Â

Ð60 N30+Mo 3,28 3,25 3,33 3,27

3,26
3,10

N30 3,31 3,35 3,05 3,19

0 3,30 3,39 3,29 3,14
3,05

0 N30+Mo 2,35 3,10 3,00 3,25

2,93N30 2,39 2,83 3,21 3,06
3,14

0 2,39 3,07 3,34 3,40

Ñðåäíåå, Ñ 2,80 3,17 3,20 3,22

ÍÑÐ05 – À – 0,22; Â – Fô < F05; Ñ – 0,31; äëÿ ÷àñòíûõ ñðåäíèõ – 0,76 ò/ãà.



îò 2,39 äî 3,39 ò/ãà. Ïðèìåíåíèå àçîòíûõ óäîáðåíèé è ìèêðîýëåìåíòîâ íå îêàçàëî ñóùåñòâåííîãî
âëèÿíèÿ íà ñåìåííóþ ïðîäóêòèâíîñòü ýòîé êóëüòóðû.

Íà ñîçäàííûõ ðàíåå ôîíàõ ñ ïîâûøåííûì è âûñîêèì ñîäåðæàíèåì ïîäâèæíîãî ôîñôîðà îò-
ìå÷åíî óâåëè÷åíèå áåëêîâîñòè íà 0,76-2,17 % â ñðåäíåì ïî ýòîìó ôàêòîðó, â ñðàâíåíèè ñ âàðèàí-
òîì áåç óäîáðåíèé. Êîíöåíòðàöèÿ æèðà â ñåìåíàõ êîðìîâûõ áîáîâ ìèíèìàëüíàÿ è íå çàâèñåëà îò
óñëîâèé ìèíåðàëüíîãî ïèòàíèÿ.

Òàêèì îáðàçîì, ãëàâíîå äëÿ ñîè è êîðìîâûõ áîáîâ, âûðàùèâàåìûõ íà îðîøàåìûõ ÷åðíîçåì-
íûõ ïî÷âàõ, – îáåñïå÷èòü ïîâûøåííîå ñîäåðæàíèå ïîäâèæíîãî ôîñôîðà â ïî÷âå çà ñ÷åò âíåñåíèÿ
ôîñôîðíûõ óäîáðåíèé ïîä ïðåäøåñòâóþùèå êóëüòóðû â ñåâîîáîðîòå èëè íåïîñðåäñòâåííî ïîä
ñîþ è êîðìîâûå áîáû. Îáÿçàòåëüíî òàêæå ñî÷åòàíèå äàííîãî ïðèåìà ñ êà÷åñòâåííûì âûïîëíåíè-
åì äðóãèõ ýëåìåíòîâ òåõíîëîãèè, â òîì ÷èñëå çàùèòà ïîñåâîâ îò ñîðíÿêîâ.

ÓÄÊ 633.3

ÁÈÎËÎÃÈ×ÅÑÊÈÅ ÎÑÎÁÅÍÍÎÑÒÈ È ÕÎÇßÉÑÒÂÅÍÍÛÅ ÏÎÊÀÇÀÒÅËÈ
Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÑÐÎÊÀ ÏÎÑÅÂÀ ÎÄÍÎËÅÒÍÈÕ ÊÎÐÌÎÂÛÕ ÊÓËÜÒÓÐ

Â ÓÑËÎÂÈßÕ ÑÐÅÄÍÅÃÎÐÍÎÉ ÇÎÍÛ ÐÅÑÏÓÁËÈÊÈ ÀËÒÀÉ

ÁÓÃÀÅÂÀ Ì.Â., ÑÀËÜÍÈÊÎÂÀ Å.À.

Ãîðíî-Àëòàéñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò
ñåëüñêîãî õîçÿéñòâà, ñ. Ìàéìà, Ðîññèÿ

E-mail: Han750@yandex.ru

Äëÿ Ðåñïóáëèêè Àëòàé, ãäå æèâîòíîâîäñòâî ïðåäñòàâëÿåò ñîáîé îñíîâíóþ îòðàñëü àãðàðíîãî ïðî-
èçâîäñòâà, íåîòëîæíîé çàäà÷åé ÿâëÿåòñÿ ðàäèêàëüíîå óëó÷øåíèå êîðìîâîé áàçû, îáåñïå÷åíèå æèâîò-
íûõ ïîëíîöåííûìè êîðìàìè, ñáàëàíñèðîâàííûìè ïî ïðîòåèíó. Äëÿ èíòåíñèôèêàöèè êîðìîïðîèç-
âîäñòâà ïðè ñóùåñòâóþùåì íåäîñòàòêå ìàòåðèàëüíûõ è òåõíè÷åñêèõ ðåñóðñîâ íàèáîëåå äîñòóïíûì
ôàêòîðîì ÿâëÿåòñÿ ïîäáîð è èñïîëüçîâàíèå âûñîêîóðîæàéíûõ êóëüòóð è ñîðòîâ. Áîáîâûå êóëüòóðû –
îñíîâíîé ïîñòàâùèê ðàñòèòåëüíîãî áåëêà äëÿ ïðîäîâîëüñòâåííûõ è êîðìîâûõ öåëåé.

Öåëüþ íàøåãî èññëåäîâàíèÿ ñòàëà ñðàâíèòåëüíàÿ îöåíêà ïî áèîëîãî-õîçÿéñòâåííûì ïîêàçà-
òåëÿì ðàçëè÷íûõ ñîðòîâ è ñîðòîîáðàçöîâ îäíîëåòíèõ áîáîâûõ êóëüòóð â óñëîâèÿõ ñðåäíåãîðíîé
çîíû Ðåñïóáëèêè Àëòàé. Èññëåäîâàíèÿ ïðîâîäèëèñü â ñðåäíåãîðíîé çîíå Êàíñêîé ïîäçîíû
Óñòü-Êàíñêîãî ðàéîíà Ðåñïóáëèêè Àëòàé â 2011–2013 ãã. íà áàçå ÑÏÊ «ÌÀÊ» è ÎÎÎ «Ìåðêèò»
ñ. ßêîíóð. Ïî÷âà îïûòíîãî ó÷àñòêà òåìíî-êàøòàíîâàÿ. Ïîñåâ ïðîâîäèëñÿ ñåÿëêîé ÑÍ-16. Ñðîê
ïîñåâà II äåêàäà ìàÿ è II äåêàäà èþíÿ. Ïîâòîðíîñòü 4-êðàòíàÿ, ó÷åòíàÿ ïëîùàäü äåëÿíîê 17 ì2.

Îïûòû çàêëàäûâàëèñü ïî ìåòîäèêå ïîëåâîãî îïûòà Á.À. Äîñïåõîâà è ìåòîäèêå «Ãîñóäàðñòâåí-
íîå ñîðòîèñïûòàíèå ñåëüñêîõîçÿéñòâåííûõ êóëüòóð» Ì.À. Ôåäèíà

Ïîãîäíûå óñëîâèÿ èññëåäóåìîãî 2011 ã. õàðàêòåðèçîâàëèñü çàñóøëèâûì è õîëîäíûì ëåòîì,
2012 ã. – æàðêèì è çàñóøëèâûì ëåòîì, 2013 ã. – âëàæíûé è õîëîäíûé ñ áîëüøèì êîëè÷åñòâîì
îñàäêîâ. Íà ïðîòÿæåíèè âñåõ ëåò èññëåäîâàíèé íàáëþäàëèñü ïîçäíèå âåñåííèå çàìîðîçêè äî
2 èþíÿ è ðàííèå îñåííèå çàìîðîçêè ñ 22 àâãóñòà.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Âñõîäû îäíîëåòíèõ êîðìîâûõ êóëüòóð – ãîðîõà, êîðìîâûõ áîáîâ, âèêè ïîÿâèëèñü ïðè âåñåí-
íåì ñðîêå ïîñåâà (17 ìàÿ) íà 15–16-é äåíü, ïðè ëåòíåì (18 èþíÿ) íà 8–10-é äåíü. Ãîðîõ çàöâåë ïðè
ïåðâîì ñðîêå ïîñåâà íà 45, ïðè âòîðîì – 44-é äåíü. Ôàçà îáðàçîâàíèÿ áîáèêîâ íà÷àëàñü ïðè âòî-
ðîì ñðîêå ïîñåâà ó ãîðîõà íà 52–54-é äåíü, ÷òî ðàíüøå íà 1–3 äíÿ, ÷åì íà ïåðâîì ñðîêå ïîñåâà.
Êîðìîâûå áîáû ïðè âòîðîì ñðîêå ïîñåâà çàöâåëè íà 43-é äåíü, à ïðè ïåðâîì íà 50-é äåíü, è ôàçà
öâåòåíèÿ ó íèõ ïðîäëèëàñü 28 äíåé. Îáðàçîâàíèå áîáîâ ïðè ïåðâîì ñðîêå ïîñåâà íà÷àëîñü íà 50-é
äåíü, ïðè âòîðîì íà 2 äíÿ ïîçäíåå. Ìàññîâîå öâåòåíèå ñîðòîâ âèêè ïîñåâíîé íà÷àëîñü íà 53–59-é
äåíü íà ïåðâîì ñðîêå è 53–66-é äåíü ïðè âòîðîì ñðîêå ïîñåâà. Ôàçà áîáîîáðàçîâàíèÿ íàñòóïèëà
íà 56–62-é äåíü ïðè ïåðâîì ñðîêå ïîñåâà è íà 61–70-é äåíü ïðè âòîðîì ñðîêå ïîñåâà (òàáë. 1).
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Âûñîòà ðàñòåíèé ÿâëÿåòñÿ îäíèì èç ôàêòîðîâ, âëèÿþùèõ íà óðîæàéíîñòü çåëåíîé ìàññû. Âû-
ñîòà ãîðîõà ñîðòà Àâàíñ ïðè ïåðâîì ñðîêå ïîñåâà äîñòèãëà 97 ñì, ÷òî âûøå, ÷åì ó äðóãèõ ñîðòîîá-
ðàçöîâ, íà 14-16 ñì. Âûñîòà ðàñòåíèé âòîðîãî ñðîêà ïîñåâà áûëà íèæå íà 3–18 ñì. Ëèíåéíûé ðîñò
êîðìîâûõ áîáîâ â ïåðâûé ñðîê ïîñåâà äîñòèã 40 ñì, ÷òî íèæå íà 19 ñì, ÷åì ïðè âòîðîì ñðîêå ïîñå-
âà. Íàèáîëüøàÿ âûñîòà âèêè áûëà îòìå÷åíà ó ñîðòà Íåæíîñòåáåëüíàÿ íà âòîðîì ñðîêå ïîñåâà –
85 ñì, ÷òî âûøå êîíòðîëüíîãî ñîðòà Ïðèîáñêàÿ-25 íà 33 ñì. Âñå ñîðòà âèêè ïðè ïîñåâå âî II äåêà-
äó èþíÿ áûëè âûøå íà 8–40 ñì.

Âûñîêîé óñòîé÷èâîñòüþ ê ïîëåãàíèþ â îïûòå îòìå÷åíû êîðìîâûå áîáû – 5 áàëëîâ, íåìíîãî
ìåíüøå ãîðîõ – 4,5 áàëëà è âèêà Íåæíîñòåáåëüíàÿ – 3, îñòàëüíûå ñîðòà âèêè èìåëè ïîêàçàòåëü 4
áàëëà.

Äëÿ ãîðîõà íà êîðìîâûå öåëè áîëåå áëàãîïðèÿòåí îêàçàëñÿ ïåðâûé ñðîê ïîñåâà. Óðîæàéíîñòü
çåëåíîé ìàññû çäåñü áûëà âûøå íà 7,6–8,4 % è ñîñòàâèëà ó ñîðòà Àâàíñ 112,0 ö/ãà. Íà ñîðòîîáðàç-
öàõ ãîðîõà ýòîò ïîêàçàòåëü áûë íèæå íà 12,4–19,7 ö/ãà. Ïî ñáîðó ñóõîãî âåùåñòâà ñîîòâåòñòâåííî
ëèäèðîâàë ñîðò Àâàíñ – 33,6 ö/ãà.

Óðîæàéíîñòü çåëåíîé ìàññû êîðìîâûõ áîáîâ Ñèáèðñêèå ñîñòàâèëà 92,1 ö/ãà ïðè âòîðîì ñðîêå
ïîñåâà, ÷òî áîëüøå íà 12,8 %, ÷åì ïðè ïåðâîì ñðîêå ïîñåâà, ñ âûõîäîì ñóõîãî âåùåñòâà 25,6 ö/ãà
(òàáë. 2).

Èç âñåõ áîáîâûõ êóëüòóð âèêà ïðîäîëæàëà ðàñòè è ïðè ïåðâûõ çàìîðîçêàõ äî –5 °Ñ. Íàèáîëü-
øèé óðîæàé çåëåíîé ìàññû ñîðòà âèêè Íåæíîñòåáåëüíà» – 73,9 ö/ãà áûë ïîëó÷åí ïðè ïîñåâå âî
II äåêàäó ìàÿ, ýòî âûøå êîíòðîëÿ Ïðèîáñêàÿ-25 íà 54,3 %. Ïîñåâ âî II äåêàäó èþíÿ ïðèâåë ê óâå-
ëè÷åíèþ óðîæàÿ çåëåíîé ìàññû ñîðòîâ Ïðèîáñêàÿ-25 è Äàðèíêà íà 22,4 è 25,3 ö/ãà ñîîòâåòñòâåí-
íî. Âûõîä ñóõîãî âåùåñòâà ýòèõ ñîðòîâ ñîñòàâèë 18,8 è 23,2 ö/ãà.

Ñðîêè ïîñåâà è ñðîêè óáîðêè êóëüòóð âëèÿþò íà ñîäåðæàíèå ñûðîãî ïðîòåèíà è êëåò÷àòêè â
ãîòîâîì êîðìå. Óáîðêà íà çåëåíóþ ìàññó âòîðîãî ñðîêà ïîñåâà (II äåêàäà èþíÿ) ïðèõîäèòñÿ íà
III äåêàäó àâãóñòà. Â ýòîò ïåðèîä (ñ 20–23 àâãóñòà) â ñðåäíåãîðíîé çîíå íà÷èíàþòñÿ ïåðâûå îñåí-
íèå çàìîðîçêè, ÷òî ïðèâîäèò ê ñíèæåíèþ ñîäåðæàíèÿ ñûðîãî ïðîòåèíà è óâåëè÷åíèþ êëåò÷àòêè,
ñîîòâåòñòâåííî óìåíüøàåòñÿ îáåñïå÷åííîñòü êîðìîâûõ åäèíèö ïåðåâàðèìûì ïðîòåèíîì è îáìåí-
íàÿ ýíåðãèÿ.
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Ò à á ë è ö à 1

Äàòû íàñòóïëåíèÿ ôàç ðàçâèòèÿ çåðíîáîáîâûõ êóëüòóð è ïðîäîëæèòåëüíîñòü ìåæôàçíûõ ïåðèîäîâ
â çàâèñèìîñòè îò ñðîêà ïîñåâà

Ñîðò Äàòà ïîñåâà Äàòà âñõîäîâ
Îò ïîñåâà äî
âñõîäîâ äíåé

Äàòà öâåòåíèÿ Îò âñõîäîâ
äî öâåòåíèÿ,

äíåé

Äàòà îáðàçî-
âàíèÿ áîáîâíà÷àëî ïîëíîå

Ãîðîõ

Àâàíñ (Ê) 17.05 2.06 16 17.07 25.07 45 26.07

10.06 20.06 10 4.08 10.08 44 14.08

Ñîòîîáðàçåö 13/07 17.05 2.06 16 17.07 27.07 45 26.07

10.06 20.06 10 5.08 12.08 44 12.08

Ñîðòîîáðàçåö 14/07 17.05 2.06 16 16.07 27.07 44 26.07

10.06 20.06 10 5.08 10.08 44 12.08

Êîðìîâûå áîáû

Ñèáèðñêèå 17.05 2.06 16 15.07 22.07 50 22.07

10.06 18.06 8 18.07 30.07 42 10.08

Âèêà

Ïðèîáñêàÿ 25 (Ê) 17.05 1.06 15 23.07 30.07 59 2.08

10.06 18.06 8 17.08 24.08 66 28.08

Äàðèíêà 17.05 1.06 15 24.07 29.07 58 2.08

10.06 18.06 8 15.08 22.08 64 26.08

Íîâîñèáèðñêàÿ 17.05 1.06 15 23.07 30.07 59 3.08

10.06 18.06 8 18.08 24.08 66 28.08

Íåæíîñòåáåëüíàÿ 17.05 1.06 15 18.07 24.07 53 26.07

10.06 18.06 8 11.07 16.08 53 19.08
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Ò à á ë è ö à 3

Ïðîäóêòèâíîñòü è êà÷åñòâî îäíîëåòíèõ êîðìîâûõ êóëüòóð, 2013 ã.

Êóëüòóðû
Äàòà

ïîñåâà

Óðîæàéíîñòü,
ö/ãà Ñûðîé

ïðîòå-
èí, ã/êã

Ñîäåð-
æàíèå
ÏÏ  â
ñóõîì
â-âå, ã

Ñáîð
*ÏÏ. â
ñóõîì
â-âå,
ö/ãà

Ñîäåð-
æàíèå

ê.åä. â 1
êã ñóõî-
ãî â-âà

Ñáîð
ê.åä. â
ñóõîì
â-âå,
ö/ãà

Îáåñïå-
÷åí-
íîñòü
ÏÏ.1

ê.åä., ã.

Îáìåí-
íàÿ

ýíåðãèÿ,
ÌÄæ

çåëåí-
ìàññà

ñóõîå
â-âî

Ãîðîõ Àâàíñ 1-é ñðîê 112,0 36,6 153,1 110,2 4,03 0,77 28,1 143 9,74

2-é ñðîê 121,7 38,6 151,8 107,7 4,15 0,77 29,7 139 9,75

Ãîðîõ ñ/îá. 13/07 1-é ñðîê 99,6 29,0 152,3 112,7 3,26 0,68 19,7 165 9,22

2-é ñðîê 88,3 26,4 151,7 128,6 3,39 0,68 17,9 189 9,2

Ãîðîõ ñ/îá. 14/07 1-é ñðîê 92,3 27,6 151,8 112,3 4,07 0,75 20,7 196 9,68

2-é ñðîê 87,5 26,2 153,1 108,7 2,84 0,77 20,1 141 9,74

Êîðìîâûå áîáû Ñè-
áèðñêèå

1-é ñðîê 80,4 11,5 153,1 110,0 1,26 0,78 8,97 140 9,83

2-é ñðîê 81,5 21,2 175,1 126,0 2,67 0,68 14,3 186 9,22

Âèêà Ïðèîáñêàÿ-25 1-é ñðîê 40,2 8,0 198,5 146,8 1,17 0,77 6,1 197 9,78

2-é ñðîê 72,0 22,0 175,3 129,7 2,85 0,82 18,0 158 10,07

Âèêà Äàðèíêà 1-é ñðîê 45,5 11,8 195,0 144,0 1,70 0,69 8,14 208 9,28

2-é ñðîê 92,2 31,2 172,1 127,3 3,97 0,68 21,3 186 9,19

Âèêà Íîâîñèáèðñêàÿ 1-é ñðîê 45,5 11,3 187,5 138,7 1,56 0,70 7,91 197 9,31

2-é ñðîê 55,0 18,4 184,1 136,2 2,50 0,69 12,6 198 9,27

Âèêà Íåæíîñòåáåëü-
íàÿ

1-é ñðîê 73,9 14,7 146,5 108,4 1,59 0,74 10,2 154 9,54

2-é ñðîê 32.0 13,8 160,9 119,1 1,64 0,80 11,0 149 9,99

*ÏÏ — ïåðåâàðèìûé ïðîòåèí.

Ò à á ë è ö à 2

Áèîëîãî-õîçÿéñòâåííûå ïîêàçàòåëè îäíîëåòíèõ êîðìîâûõ êóëüòóð â çàâèñèìîñòè îò ñðîêîâ ïîñåâà

Ñîðò
Âûñîòà ðàñòåíèé, ñì

Óðîæàéíîñòü çåëåíîé
ìàññû, ö/ãà

Óðîæàéíîñòü ñóõîãî âå-
ùåñòâà, ö/ãà

Óñòîé÷èâîñòü ê ïîëåãà-
íèþ, áàëë

1-é ñðîê* 2-é ñðîê** 1-é ñðîê 2-é ñðîê 1-é ñðîê 2-é ñðîê 1-é ñðîê 2-é ñðîê

Ãîðîõ

Àâàíñ(Ê) 97 79 112,0 102,7 33,6 29,1 4,5 4,5

13/07 76 73 99,6 91,9 29,0 25,2 4,5 4,5

14/04 78 80 92,3 85,4 27,6 26,3 4,5 4,5

ÍÑÐ 0,5 0,82 ö 5,4 ö

Êîðìîâûå áîáû

Ñèáèðñêèå 40 59 80,4 92,1 15,0 25,6 5 5

ÍÑÐ0,5 1,2 ö 1,14 ö

Âèêà

Ïðèîáñêàÿ25(Ê) 35 52 40,2 62,6 8,0 18,8 4 4

Äàðèíêà 54 62 45,5 70,8 11,8 23,2 4 4

Íîâîñèáèðñêàÿ 34 45 45,5 56,9 11,3 15,0 3,5 3,5

Íåæíîñòå-áåëüíàÿ 45 85 73,9 60,1 14,7 19,7 3 3

ÍÑÐ 0,5 0,43 ö 3,14 ö

*1-é ñðîê ïîñåâà – II äåêàäà ìàÿ.

**2-é ñðîê ïîñåâà – II äåêàäà èþíÿ.



Õèìè÷åñêèå àíàëèçû ïîêàçàëè, ÷òî íàèáîëüøåå ñîäåðæàíèå ñûðîãî ïðîòåèíà áûëî ïîëó÷åíî
â ïîñåâàõ âèêè — 146,5–198,5 ã/êã. Ïðè ýòîì íàäî îòìåòèòü, ÷òî ñîðòà âèêè âòîðîãî ñðîêà ïîñåâà,
óáðàííûå ïîñëå çàìîðîçêîâ, ñíèçèëè ñîäåðæàíèÿ ñûðîãî ïðîòåèíà íà 7,7-19,2%. Íàèáîëåå ïðî-
äóêòèâíûì ïî ñáîðó êîðìîâûõ åäèíèö â ñèëó áîëüøåé óðîæàéíîñòè ñóõîãî âåùåñòâà âûäåëÿåòñÿ
ñîðò Äàðèíêà (21,3 ö/ãà) ñ îáåñïå÷åííîñòüþ îäíîé êîðìîâîé åäèíèöû ïåðåâàðèìûì ïðîòåèíîì
186 ã (òàáë. 3).

Ñðåäè ñîðòîâ ãîðîõà áîëüøèõ ðàçëè÷èé ïî ñáîðó ñûðîãî ïðîòåèíà íå íàáëþäàëîñü. Ýòîò ïîêà-
çàòåëü áûë â ïðåäåëàõ 151,7–153,1 ã/êã, íî ïî ñáîðó êîðìîâûõ åäèíèö â ñóõîì âåùåñòâå (29,7 ö/ãà) è
îáåñïå÷åííîñòè ïåðåâàðèìûì ïðîòåèíîì 1 ê. åä. (139 ã) âûäåëÿåòñÿ ñîðò Àâàíñ. Ó êîðìîâûõ áîáîâ
«Ñèáèðñêèå» ñîäåðæàíèå ñûðîãî ïðîòåèíà (175,1 ã) âûøå, ÷åì ó ãîðîõà, íî ïî ñáîðó êîðìîâûõ
åäèíèö â ñóõîì âåùåñòâå (14,3 ö/ãà) îíè óñòóïàþò âèêå è ãîðîõó 7,0–15,4 ö/ãà.

Òàêèì îáðàçîì, íàèáîëåå àäàïòèðîâàííûìè ê ïðèðîäíî-êëèìàòè÷åñêèì óñëîâèÿì ñðåäíåãîð-
íîé çîíû Ðåñïóáëèêè Àëòàé íà êîðìîâûå öåëè îêàçàëèñü ãîðîõ Àâàíñ, êîðìîâûå áîáû Ñèáèð-
ñêèå, âèêà Íåæíîñòåáåëüíàÿ è Äàðèíêà. Áîëåå ïðîäóêòèâíûé ñðîê ïîñåâà ýòèõ êóëüòóð – II äåêàäà
èþíÿ.
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Ê ÷èñëó îñíîâíûõ ïîêàçàòåëåé ïðîäóêöèîííîãî ïðîöåññà àãðîôèòîöåíîçîâ ïðèíÿòî îòíîñèòü
ïëîùàäü àññèìèëèðóþùåé ïîâåðõíîñòè, ôîòîñèíòåòè÷åñêèé ïîòåíöèàë è ÷èñòóþ ïðîäóêòèâíîñòü
ôîòîñèíòåçà, òåñíî êîððåëèðóþùèå ñ óðîæàéíîñòüþ áèîìàññû [1]. Â ñâÿçè ñ ýòèì, öåëüþ äàííûõ
èññëåäîâàíèé ÿâëÿëîñü èçó÷åíèå îñîáåííîñòåé ôîðìèðîâàíèÿ îñíîâíûõ ôèçèîëîãè÷åñêèõ ïîêà-
çàòåëåé ðàñòåíèé îâñà, êàê ôàêòîðîâ ôîðìèðîâàíèÿ óðîæàéíîñòè, â óñëîâèÿõ þæíîé ëåñîñòåïè
Çàïàäíîé Ñèáèðè.

Â 2013, 2014 ãã. â ëàáîðàòîðèè ãåíåòèêè, ôèçèîëîãèè è áèîõèìèè ðàñòåíèé áûëè ïðîàíàëèçè-
ðîâàíû ïî îñíîâíûì ôèçèîëîãè÷åñêèì ïîêàçàòåëÿì è êà÷åñòâó çåðíà ïëåí÷àòûå îáðàçöû îâñà,
èçó÷àþùèåñÿ â ïèòîìíèêå êîíêóðñíîãî ñîðòîèñïûòàíèÿ ëàáîðàòîðèè ñåëåêöèè îâñà ÃÍÓ Ñèá-
ÍÈÈÑÕ. Äëÿ ðåøåíèÿ ïîñòàâëåííîé çàäà÷è ðàññ÷èòàíû ñëåäóþùèå ïîêàçàòåëè: ïëîùàäü ëèñòüåâ
[2], ôîòîñèíòåòè÷åñêèé ïîòåíöèàë (ÔÏ) [3], ÷èñòàÿ ïðîäóêòèâíîñòü ôîòîñèíòåçà (Ô÷.ïð.) [4],
àíàëèç íàêîïëåíèÿ è ðàñïðåäåëåíèÿ ñóõîé áèîìàññû [5]. Ìàòåìàòè÷åñêàÿ îáðàáîòêà äàííûõ,
âêëþ÷àþùàÿ ïåðåðàñ÷åò äîñòîâåðíîñòè ïðèçíàêà è êîððåëÿöèîííûé àíàëèç, ïðîâåäåíà ïî ïîñî-
áèþ Á.À. Äîñïåõîâà â ïðèëîæåíèè Exel äëÿ ÏÊ [6].

Âåãåòàöèîííûé ïåðèîä 2013 ã. ìîæíî îõàðàêòåðèçîâàòü êàê äîñòàòî÷íî óâëàæíåííûé (ÃÒÊ =
0,99), ñóììàðíûå ïîêàçàòåëè àòìîñôåðíîé âëàãè è òåïëà áûëè áëèçêè ê ñðåäíåìíîãîëåòíèì. Îò-
ëè÷èòåëüíàÿ ÷åðòà âåãåòàöèîííîãî ïåðèîäà 2014 ã. – ýòî äëèòåëüíîå ñîõðàíåíèå ïîíèæåííûõ òåì-
ïåðàòóð âîçäóõà (âòîðàÿ ïîëîâèíà èþëÿ – ïåðâàÿ ïîëîâèíà àâãóñòà), ÷òî íå ìîãëî íå îòðàçèòüñÿ íà
ðîñòå è ðàçâèòèè ðàñòåíèé.

Îáùàÿ àññèìèëÿöèîííàÿ ïîâåðõíîñòü (ÎÀÏ). Îäíèì èç îñíîâíûõ ïîêàçàòåëåé ôîòîñèíòåòè÷å-
ñêîé äåÿòåëüíîñòè ðàñòåíèé, îïðåäåëÿþùèõ óðîæàéíîñòü, ÿâëÿåòñÿ âåëè÷èíà ïëîùàäè ëèñòüåâ è
äèíàìèêà åå íàðàñòàíèÿ. Ýòîò ïîêàçàòåëü âåñüìà ëàáèëüíûé, åãî ìîæíî óñïåøíî ðåãóëèðîâàòü àã-
ðîòåõíè÷åñêèìè ïðèåìàìè âîçäåëûâàíèÿ ðàñòåíèé è ïîäáîðà ñîîòâåòñòâóþùèõ ñîðòîâ. Ëèñòîâàÿ
ïîâåðõíîñòü ìîæåò ñëóæèòü èíäèêàòîðîì äëÿ îòáîðà ïðîäóêòèâíûõ ãåíîòèïîâ.
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Àíàëèç ðåçóëüòàòîâ èññëåäîâàíèé ïîêàçàë, ÷òî ïîãîäíûå óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà
2013 ã. îêàçàëèñü áîëåå áëàãîïðèÿòíûìè äëÿ ôîðìèðîâàíèÿ îáùåé àññèìèëÿöèîííîé ïîâåðõíîñòè
ðàñòåíèé îâñà, ïî ñðàâíåíèþ ñ 2014 ã. (ïðåâûøåíèå ñîñòàâèëî 16–17,5 ñì2). Èçìåí÷èâîñòü ïëîùà-
äè ëèñòüåâ ìåíÿåòñÿ îò ñëàáîé â 2013 ã. (ÑV=8,3 %) äî ñðåäíåé â 2014 (ÑV=18,0 %) (òàáë. 1).

Íàêîïëåíèå ñóõîé áèîìàññû ðàñòåíèåì. Ñðåäè ïîêàçàòåëåé, õàðàêòåðèçóþùèõ ôîòîñèíòåòè÷å-
ñêóþ äåÿòåëüíîñòü ðàñòåíèé è íàõîäÿùèõñÿ â ïîëîæèòåëüíîé âçàèìîñâÿçè ñ èõ ïðîäóêòèâíîñòüþ,

íàèáîëåå øèðîêîå ðàñïðîñòðàíåíèå ïîëó÷èëî íàêîïëåíèå ñóõîé áèîìàññû â îíòîãåíåçå. Ñâÿçàíî
ýòî ñ òåì, ÷òî ýòîò ïîêàçàòåëü ÿâëÿåòñÿ èòîãîâûì áàëàíñîì ïðîöåññîâ ôîòîñèíòåçà, äûõàíèÿ, ïî-
ñòóïëåíèÿ çîëüíûõ ýëåìåíòîâ è èíòåíñèâíîñòè ðîñòà. Àíàëèç ðåçóëüòàòîâ íàøèõ èññëåäîâàíèé
ïîêàçàë, ÷òî óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà 2014 ã. îêàçàëè áëàãîïðèÿòíîå âëèÿíèå íà ôîðìèðî-
âàíèå ñóõîé áèîìàññû ðàñòåíèé îâñà. Òàê, â ôàçó âûìåòûâàíèÿ ñóõàÿ áèîìàññà ðàñòåíèé îâñà
ïî÷òè â äâà ðàçà ïðåâûøàåò àíàëîãè÷íûé ïîêàçàòåëü 2013 ã. Âêëàä ëèñòîâîé ÷àñòè â îáùóþ áèî-
ìàññó ðàñòåíèé â ôàçó âûìåòûâàíèÿ ñîñòàâëÿåò 11-12%, âêëàä ñòåáëåâîé ÷àñòè – 48-49%. Â ôàçó
íà÷àëî ìîëî÷íîé ñïåëîñòè çíà÷åíèå äàííûõ ïîêàçàòåëåé ñíèæàþòñÿ íà 5–11%. Âêëàä ìåòåëêè â
îáùóþ áèîìàññó ðàñòåíèé, íàïðîòèâ, âîçðàñòàåò îò 39 äî 42-43 % (òàáë. 2).

Ôîòîñèíòåòè÷åñêèé ïîòåíöèàë (ÔÏ). Îò ðàçâèòèÿ è ôîðìèðîâàíèÿ ëèñòîâîé ïîâåðõíîñòè çà-
âèñèò ñîçäàíèå ôîòîñèíòåòè÷åñêîãî ïîòåíöèàëà (ÔÏ), êîòîðûé îòðàæàåò ñóììàðíóþ ëèñòîâóþ
ïîâåðõíîñòü çà âåãåòàöèþ íà åäèíèöó ïëîùàäè ïîñåâà è ÿâëÿåòñÿ âàæíûì ïîêàçàòåëåì, ñâÿçàí-
íûì ñ óðîæàåì. ÔÏ çàâèñèò îò ïëîùàäè ëèñòüåâ, ïðîäîëæèòåëüíîñòè ìåæôàçíûõ ïåðèîäîâ è íà-
ïðÿìóþ ñâÿçàí ñ óðîæàåì [7]. Ðåçóëüòàòû íàøèõ èññëåäîâàíèé ïîêàçûâàþò, ÷òî ñíèæåíèå îáùåé
àññèìèëÿöèîííîé ïîâåðõíîñòè ðàñòåíèé îâñà â 2014 ã. îêàçàëî çàìåòíîå âëèÿíèå íà ôîòîñèíòåòè-

÷åñêèé ïîòåíöèàë, êîòîðûé ñíèçèëñÿ â äâà ðàçà, ïî ñðàâíåíèþ ñ 2013 ã (òàáë. 3).
×èñòàÿ ïðîäóêòèâíîñòü ôîòîñèíòåçà (Ô÷. ïð), êîòîðàÿ ÿâëÿåòñÿ îäíèì èç âàæíåéøèõ ñëàãàå-

ìûõ â ôîðìèðîâàíèè óðîæàÿ è õàðàêòåðèçóåò äèíàìèêó íàêîïëåíèÿ áèîëîãè÷åñêîãî óðîæàÿ, â
2014 ã. ñíèçèëàñü íåçíà÷èòåëüíî (íà 0,14 ã/ñì2), çà ñ÷åò óâåëè÷åíèÿ íàêîïëåíèÿ ðàñòåíèåì ñóõîé
áèîìàññû.

Óðîæàéíîñòü îâñà. Çåðíî îâñà, êàê âûñîêîïèòàòåëüíîå è êàëîðèéíîå, ñ÷èòàåòñÿ îäíèì èç ëó÷-
øèõ êîìïîíåíòîâ ïðè èçãîòîâëåíèè ïîëíîöåííîãî êîìáèêîðìà è ñ áîëüøèì óñïåõîì èñïîëüçóåò-
ñÿ äëÿ ïåðåðàáîòêè â ïèùåâûå ïðîäóêòû.

Êàê âèäíî èç òàáë. 3, ñðåäíÿÿ ïî ïèòîìíèêó óðîæàéíîñòü ñîñòàâèëà 4,05–4,08 ò/ãà. Êîíòðàñò-
íûå ïîãîäíûå óñëîâèÿ ïåðèîäîâ âåãåòàöèè 2013, 2014 ãã. íå îêàçàëè ñóùåñòâåííîãî âëèÿíèÿ íà åå
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Ò à á ë è ö à 1

Îáùàÿ àññèìèëÿöèîííàÿ ïîâåðõíîñòü ðàñòåíèé îâñà, ñì2

Ôåíîëîãè÷åñêàÿ ôàçà 2013 ã. 2014 ã. Ñðåäíåå

Âûìåòûâàíèå 38,16 20,64 29,40

Íà÷àëî ìîëî÷íîé ñïåëîñòè 36,94 20,78 28,86

CV, % 8,3 18,0 –
ÍÑÐ05 2,90 0,6 –

Ò à á ë è ö à 2

Íàêîïëåíèå ñóõîé áèîìàññû ðàñòåíèåì îâñà

Ôåíîëîãè÷åñêàÿ ôàçà

2013 ã. 2014 ã.

Õ, ã/ðàñò.
âêëàä îñíîâíûõ îðãàíîâ, %

Õ, ã/ðàñò
âêëàä îñíîâíûõ îðãàíîâ, %

ëèñò ñòåáåëü ìåòåëêà ëèñò ñòåáåëü ìåòåëêà

Âûìåòûâàíèå 14,43 12,3 48,7 39,0 29,31 11,0 49,0 40,0

Íà÷àëî ìîëî÷íîé ñïåëîñòè 18,76 9,9 46,7 43,4 16,51 5,5 52,2 42,3

CV % 15,63 – – – 21,6 – – –

ÍÑÐ05 2,65 – – – 1,89 – – –



ôîðìèðîâàíèå, òàê êàê óðîæàéíîñòü – ýòî êîìïëåêñíûé ïðèçíàê, ñêëàäûâàþùèéñÿ èç ìíîãèõ
ôàêòîðîâ.

Ñîãëàñíî äàííûì êîððåëÿöèîííîãî àíàëèçà, óðîæàéíîñòü èìååò ñëàáóþ ïîëîæèòåëüíóþ ñî-
ïðÿæåííîñòü ñ îáùåé àññèìèëÿöèîííîé ïîâåðõíîñòüþ (ÎÀÏ) â ôàçó âûìåòûâàíèÿ (r = 0,329) è
ñðåäíþþ îòðèöàòåëüíóþ â ôàçå íà÷àëî ìîëî÷íîé ñïåëîñòè (r = –0,456) (òàáë. 4). Òàêæå íàáëþäà-
åòñÿ îáðàòíàÿ ñîïðÿæåííîñòü ñ íàêîïëåíèåì ñóõîé áèîìàññû (r = –0,360 ¸ –0,387).

Â äàííîì ñëó÷àå ìîæíî ãîâîðèòü î êîíêóðåíöèè ìåæäó ëèñòîâîé ïîâåðõíîñòüþ è çåðíîì êî-
ëîñà ïðè òðàíñïèðàöèè ïèòàòåëüíûõ âåùåñòâ. Îäíàêî, äëÿ óâåëè÷åíèÿ óðîæàéíîñòè, ÷èñòî òåîðå-
òè÷åñêè, íåâîçìîæíî áåñêîíå÷íî äîëãî ñíèæàòü îáëèñòâåííîñòü ïîáåãà è íàêîïëåíèå ñóõîé
áèîìàññû – â òàêîì ñëó÷àå ìàêñèìàëüíî îçåðíåííûé êîëîñ ïðîñòî íå óäåðæèòñÿ íà ñëèøêîì õè-
ëîì ñòåáëå. Ïî-âèäèìîìó, â äàííîì ñëó÷àå íåîáõîäèìî âåñòè ðå÷ü îá îïðåäåëåííîì áàëàíñå ìåæ-
äó èññëåäóåìûìè ïðèçíàêàìè. Òàê, äëÿ ïîëó÷åíèÿ óðîæàéíûõ ñîðòîâ íóæíî îòáèðàòü ëèíèè,
êîòîðûå èìåþò ìàêñèìàëüíóþ îáëèñòâåííîñòü â ôàçó âûìåòûâàíèÿ, áåç åå íàðàñòàíèÿ â ïîñëå-
äóþùèå ôàçû è ñ îïòèìàëüíûìè ñðåäíèìè äàííûìè ïî íàêîïëåíèþ ñóõîé áèîìàññû.

Òàêèì îáðàçîì, ìàðêåðàìè ïðè îòáîðå ëèíèé ñ îïòèìàëüíîé óðîæàéíîñòüþ ìîãóò ñòàòü
ñëåäóþùèå ôåíîòèïè÷åñêèå ïðèçíàêè ðàñòåíèé: ìàêñèìàëüíûé ïðèðîñò ëèñòîâîé ÷àñòè â ôàçó
âûìåòûâàíèÿ è åãî îòñóòñòâèå, ëèáî íåçíà÷èòåëüíîñòü, â ïåðèîä ôîðìèðîâàíèÿ è íàëèâà çåð-
íà; îòìèðàíèå ëèñòà (ñíèæàÿ òàêèì îáðàçîì íàðàñòàíèå ñóõîé áèîìàññû ðàñòåíèÿ) â ïåðèîä
íàëèâà çåðíà âî èçáåæàíèå êîíêóðåíöèè ìåæäó âåãåòàòèâíîé è ãåíåðàòèâíîé ÷àñòÿìè ðàñòå-
íèé.
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Ò à á ë è ö à 4

Ñòåïåíü ñîïðÿæåííîñòè îñíîâíûõ ïîêàçàòåëåé ôîòîñèíòåòè÷åñêîé àêòèâíîñòè îâñà ñ óðîæàéíîñòüþ

Ïîêàçàòåëü
Ôàçà âûìåòûâàíèÿ Íà÷àëî ìîëî÷íîé ñïåëîñòè

ÎÀÏ Ñóõàÿ áèîìàññà ÎÀÏ Ñóõàÿ áèîìàññà

Óðîæàéíîñòü 0,329 –0,387 –0,456 –0,360

Ï ð è ì å ÷ à í è å. Êðèòè÷åñêîå çíà÷åíèå êîýôôèöèåíòà ïðè Ð0,05= 0,180.

Ò à á ë è ö à 3

Óðîæàéíîñòü è îñíîâíûå ïîêàçàòåëè ôîòîñèíòåòè÷åñêîé äåÿòåëüíîñòè ðàñòåíèé îâñà

Ïîêàçàòåëü
Ïåðèîä âåãåòàöèè

2013 ã. 2014 ã.

Óðîæàéíîñòü, ò/ãà 4,05 4,08

Ôîòîñèíòåòè÷åñêèé ïîòåíöèàë, ñì2/ñóò 262,85 136,20

×èñòàÿ ïðîäóêòèâíîñòü ôîòîñèíòåçà, ã/ñì2
1,53 1,39



ÓÄÊ 631.417.2: 631.95 (571.1)
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Îðãàíè÷åñêîå âåùåñòâî ïî÷â – ãëàâíûé ýëåìåíò ïëîäîðîäèÿ, ñîäåðæàíèå êîòîðîãî â óñëîâèÿõ
àãðîýêîñèñòåì âî ìíîãîì îïðåäåëÿåòñÿ àíòðîïîãåííûìè ôàêòîðàìè. Âîçðàñòàþùèå íàãðóçêè íà
ïî÷âó â óñëîâèÿõ èíòåíñèâíîãî çåìëåäåëèÿ íåðåäêî ñâÿçàíû ñ óõóäøåíèåì èõ ãóìóñîâîãî ñîñòîÿ-
íèÿ [1].

Íà òåððèòîðèè Çàïàäíîé Ñèáèðè íà äîëþ ïî÷â ñ íèçêèì è î÷åíü íèçêèì ñîäåðæàíèåì ãóìóñà
ïðèõîäèòñÿ 30%, ñðåäíèì è ïîâûøåííûì – 57% ïî÷â, à ïî÷âû ñ âûñîêèì è î÷åíü âûñîêèì ñî-
äåðæàíèåì ãóìóñà ñîñòàâëÿþò âñåãî 13% ïëîùàäè [2].

Ïðè ñåëüñêîõîçÿéñòâåííîì èñïîëüçîâàíèè ïî÷â ïîòåðè îðãàíè÷åñêîãî âåùåñòâà íå âîñïîëíÿ-
þòñÿ â ïîëíîé ìåðå èõ ïîñòóïëåíèåì ñ êîðíåâûìè è ïîæíèâíûìè îñòàòêàìè êóëüòóðíûõ ðàñòå-
íèé [3–5]. Â óñëîâèÿõ òðàíñôîðìàöèè ïðèðîäíûõ ôèòîöåíîçîâ â çàâèñèìîñòè îò ñèñòåìû
çåìëåäåëèÿ ñîäåðæàíèå ãóìóñà ñíèæàåòñÿ äî îïðåäåëåííîãî óðàâíîâåøåííîãî óðîâíÿ. Ïîýòîìó
âàæíî îïðåäåëèòü, äî êàêîãî óðîâíÿ áóäåò ñíèæàòüñÿ ñîäåðæàíèå ãóìóñà ïðè äàííîé ñèñòåìå èñ-
ïîëüçîâàíèÿ ïî÷âû, è áóäåò ëè îíî äîñòàòî÷íî äëÿ ýôôåêòèâíîãî çåìëåäåëèÿ [6–8].

Óñòàíîâëåíî, ÷òî èíòåíñèâíîñòü è ãëóáèíà èçìåíåíèé êîëè÷åñòâåííûõ è êà÷åñòâåííûõ ïàðà-
ìåòðîâ ãóìóñà îáóñëîâëèâàþòñÿ äëèòåëüíîñòüþ èñïîëüçîâàíèÿ ïî÷â, êëèìàòè÷åñêèìè è àãðîòåõ-
íè÷åñêèìè ôàêòîðàìè. Åñëè ñ íà÷àëà ðàñïàøêè öåëèíû è çàëåæè ñèñòåìàòè÷åñêè âíîñèòü
óäîáðåíèÿ, òî óäà¸òñÿ ïîääåðæèâàòü èñõîäíûé óðîâåíü ñîäåðæàíèÿ ãóìóñà â ïî÷âàõ. Ñòàáèëèçà-
öèÿ ñîäåðæàíèÿ ãóìóñà â ïî÷âå ñòàöèîíàðíûõ îïûòîâ ïðîèñõîäèò â òå÷åíèå 30-50 ëåò [9-11].

Ãóìóñîâîå ñîñòîÿíèå ñåðûõ ëåñíûõ ïî÷â Íîâîñèáèðñêîãî Ïðèîáüÿ. Ñîäåðæàíèå è çàïàñû ãóìóñà
â ñëîå 0–20 ñì ñåðîé ëåñíîé ïî÷âû â ëåñó íèçêèå – 3,6% è 72 ò/ãà ñîîòâåòñòâåííî [12]. Ïðè èñ-
ïîëüçîâàíèè å¸ â ïàøíå ïîä îâîùíûìè êóëüòóðàìè, îíè ïðàêòè÷åñêè íå èçìåíÿëèñü â ïàõîòíîì
ñëîå (3,63% è 72,6 ò/ãà) è óìåíüøàëèñü â ïîäïàõîòíîì. Èñïîëüçîâàíèå ò¸ìíî-ñåðîé ëåñíîé ïî÷âû
â ïàøíå ïîä çåðíîâûìè êóëüòóðàìè íåçíà÷èòåëüíî óìåíüøàëî ñîäåðæàíèå ãóìóñà â ïàõîòíîì è
óâåëè÷èâàëî â ïîäïàõîòíîì ñëîå. Åãî çàïàñû â ñëîå 0–20 ñì ïî÷âû ïîä ëåñîì íåçíà÷èòåëüíî ïðå-
âûøàëè òàêîâûå â ïàøíå.

Èñïîëüçîâàíèå ñåðîé ëåñíîé ïî÷âû äëÿ âûðàùèâàíèÿ îâîùíûõ êóëüòóð óìåíüøàëî êîëè÷å-
ñòâî îáùåãî óãëåðîäà â ïàõîòíîì ñëîå. Ñîäåðæàíèå ÃÊ, ñâÿçàííûõ ñ ïîäâèæíûìè ïîëóòîðíûìè
îêñèäàìè è êàëüöèåì (ÃÊ1 è ÃÊ2), ïðàêòè÷åñêè íå èçìåíÿëîñü, à äîëÿ ÃÊ, ñâÿçàííûõ ñ óñòîé÷èâû-
ìè ïîëóòîðíûìè îêñèäàìè è ãëèíèñòûìè ìèíåðàëàìè (ÃÊ3), óâåëè÷èëàñü áîëåå ÷åì â 2 ðàçà. Â
öåëîì ñîäåðæàíèå ÃÊ ïðè èñïîëüçîâàíèè ñåðîé ëåñíîé ïî÷âû äëÿ âîçäåëûâàíèÿ îâîùíûõ êóëü-
òóð âîçðàñòàëî íà 18%, à ÔÊ – íà ñòîëüêî æå óìåíüøàëîñü. Â ñîñòàâå ÔÊ íàèáîëüøèå èçìåíåíèÿ
ïðîèçîøëè ñ ÔÊ2 è ÔÊ3: ïîäâèæíîñòü ÔÊ3 âîçðàñòàëà, óìåíüøàÿ â 2 ðàçà èõ äîëþ è ïîïîëíÿÿ
äîëþ ÔÊ2. Òàêèå èçìåíåíèÿ âî ôðàêöèîííîì ñîñòàâå ãóìóñà óâåëè÷èâàëè îòíîøåíèå Ñãê:Ñôê ñ
0,9 äî 1,3, ïîâûøàÿ åãî óñòîé÷èâîñòü.

Âîçäåëûâàíèå çåðíîâûõ êóëüòóð íà ò¸ìíî-ñåðîé ëåñíîé ïî÷âå íåçíà÷èòåëüíî ïîâûøàëî êîëè-
÷åñòâî ÃÊ, ñîäåðæàíèå ÔÊ ïðè ýòîì çàìåòíî óìåíüøàëîñü çà ñ÷¸ò ÔÊ2, à îòíîøåíèå Ñãê:Ñôê âîç-
ðàñòàëî äî 1,9, óëó÷øàÿ êà÷åñòâî ãóìóñà.

Ñëåäîâàòåëüíî, ðàñïàøêà è èñïîëüçîâàíèå ñåðîé è ò¸ìíî-ñåðîé ëåñíîé ïî÷âû äëÿ âûðàùèâà-
íèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð óâåëè÷èâàåò ñîäåðæàíèå ãóìèíîâûõ êèñëîò â ñîñòàâå ãóìóñà è
óëó÷øàåò åãî êà÷åñòâî.

Ãóìóñîâîå ñîñòîÿíèå ÷åðíîç¸ìîâ âûùåëî÷åííûõ Íîâîñèáèðñêîãî Ïðèîáüÿ. Ñîäåðæàíèå ãóìóñà â
âåðõíåì ñëîå öåëèííîãî ÷åðíîç¸ìà âûùåëî÷åííîãî (ó÷õîç Òóëèíñêîå, îïûòíîå ïîëå ÍÃÀÓ) ñðåä-
íåå, à çàïàñû åãî ñîñòàâèëè 115,1ò/ãà. Â çåðíîïðîïàøíîì ñåâîîáîðîòå íà ôîíå ïåðèîäè÷åñêîãî
ïðèìåíåíèÿ ìèíåðàëüíûõ óäîáðåíèé (äî 1995 ã.), â ïàõîòíîì ñëîå ñîäåðæàíèå ãóìóñà óìåíüøà-
ëîñü íà 0,23% ïðè îäíîâðåìåííîì ñóùåñòâåííîì íàêîïëåíèè åãî â ïîäïàõîòíîì ñëîå. Ïîä ìíî-
ãîëåòíèìè ñåÿíûìè òðàâàìè (ãàëåãà + êîñòðåö), âûðàùèâàåìûìè â òå÷åíèå 12 ëåò íà ñåíî,
ñîäåðæàíèå ãóìóñà â ñëîå 0–20 ñì ÷åðíîç¸ìà âûùåëî÷åííîãî íå èçìåíÿëîñü ïî ñðàâíåíèþ ñ òàêî-
âûì â ïàøíå è íåçíà÷èòåëüíî óìåíüøàëîñü ïî ñðàâíåíèþ ñ öåëèíîé. Çàïàñû ãóìóñà â ñëîå
0–20 ñì çåðíîïðîïàøíîãî ñåâîîáîðîòà è ïîä ìíîãîëåòíèìè òðàâàìè ñòàáèëèçèðîâàëèñü – 115,0 è
113,6 ò/ãà (ñðåäíèå).
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Â ãóìóñå ÷åðíîç¸ìà íà ìíîãîëåòíåé ïàøíå ñîäåðæàíèå ÃÊ íåçíà÷èòåëüíî ïðåâûøàëî òàêîâîå
â öåëèíå, à â èõ ñîñòàâå íåáîëüøèå èçìåíåíèÿ ïðîèñõîäèëè òîëüêî ñ ÃÊ1 è ÃÊ2, ñâèäåòåëüñòâóÿ îá
óñòîé÷èâîñòè ÃÊ. Â ñîñòàâå ÃÊ â ïî÷âå ïîä ìíîãîëåòíèìè òðàâàìè (ãàëåãà + êîñòðåö) ïðåîáëàäàëà
ôðàêöèÿ ÃÊ2, íî å¸ äîëÿ áûëà ìåíüøå òàêîâîé â öåëèíå è ïàøíå çåðíîïðîïàøíîãî ñåâîîáîðîòà, à
ñóììà ÃÊ òàêæå â 1,3 è 1,4 ðàçà óñòóïàëà òàêîâîé â öåëèíå è ïàøíå. Ðàñïðåäåëåíèå ôðàêöèé ÔÊ â
ñîñòàâå ãóìóñà â ñëîå 0–20 ñì ïî÷âû öåëèíû è ìíîãîëåòíèõ òðàâ áûëî ïðèìåðíî îäèíàêîâûì –
ïðåîáëàäàëà ÔÊ3. Â çåðíîïðîïàøíîì ñåâîîáîðîòå â ñîñòàâå ÔÊ â 2 ðàçà óìåíüøàëàñü ôðàêöèÿ
ÔÊ1 è âîçðàñòàëà ÔÊ2. Â öåëîì, ñóììà ÔÊ â ñîñòàâå ãóìóñà ÷åðíîç¸ìà âûùåëî÷åííîãî âñåõ ôèòî-
öåíîçîâ áûëà ïðèìåðíî îäèíàêîâîé. Îòíîøåíèå Ñãê : Ñôê â öåëèíå è ïàøíå çåðíîïðîïàøíîãî ñå-
âîîáîðîòà îäèíàêîâîå – 1,6, à ïîä ìíîãîëåòíèìè òðàâàìè óìåíüøàëîñü äî 1,3 çà ñ÷¸ò ñíèæåíèÿ ÃÊ
è â ïåðâóþ î÷åðåäü çà ñ÷¸ò ôðàêöèé ñâîáîäíûõ è ñâÿçàííûõ ñ ïîäâèæíûìè ïîëóòîðíûìè îêñèäà-
ìè (ÃÊ1 è ÃÊ2).

Ãóìóñîâîå ñîñòîÿíèå ïî÷â ñîëîíöîâûõ êîìïëåêñîâ. Áîëåå ïîëîâèíû ïëîùàäè ïî÷â ñîëîíöîâûõ
êîìïëåêñîâ Çàïàäíîé Ñèáèðè ê ñåðåäèíå 90-õ ãîäîâ ïðîøëîãî âåêà áûëè âîâëå÷åíû â ïàøíþ è
çàíÿòû çåðíîïàðîâûìè, çåðíîïðîïàøíûìè è äðóãèìè ñåâîîáîðîòàìè ñ ïðèìåíåíèåì ìèíåðàëü-
íûõ  óäîáðåíèé, à â íàñòîÿùåå âðåìÿ  ïåðåøëè â ñîñòîÿíèå çàëåæè [13].

Â óñëîâèÿõ íåäîñòàòî÷íîé ìàòåðèàëüíî-òåõíè÷åñêîé îáåñïå÷åííîñòè ñåëüñêîõîçÿéñòâåííîãî
ïðîèçâîäñòâà ñòàâèòñÿ çàäà÷à áîëåå ýôôåêòèâíîãî èñïîëüçîâàíèÿ óæå ñóùåñòâóþùåãî ïëîäîðîäèÿ
çàëåæíûõ çåìåëü, ñîçäàííîãî â ðåçóëüòàòå ìíîãîëåòíåãî âíåñåíèÿ â ïî÷âó ìèíåðàëüíûõ óäîáðå-
íèé.

Ïðåîáëàäàíèå êîðêîâûõ, ìåëêèõ è ñðåäíèõ ñîëîíöîâ íà 1-é ïîâòîðíîñòè îïûòíîãî ïîëÿ è
ãëóáîêèõ ñîëîíöîâ â êîìïëåêñå ñ ÷åðíîç¸ìíî-ëóãîâîé ïî÷âîé íà 3-é, îáóñëîâëèâàëî ñóùåñòâåí-
íûå ðàçëè÷èÿ â ñîäåðæàíèè ãóìóñà (ÎÀÎ «Êàáèíåòíîå» ×óëûìñêîãî ðàéîíà Íîâîñèáèðñêîé îá-
ëàñòè). Èñõîäíîå (ïåðåä ðàñïàøêîé çàëåæè, 1981 ã.) ñîäåðæàíèå ãóìóñà ñèëüíî âàðüèðîâàëî ïî
ïîâòîðíîñòÿì îïûòà: 6,5 – 8,8%, 3,2 – 8,3 è 1– 2,1% – â ñëîå 0–20, 20–40 è 40–60 ñì ñîîòâåòñòâåí-
íî. Ïðè åæåãîäíîì âíåñåíèè ìèíåðàëüíûõ óäîáðåíèé â ïî÷âó â òå÷åíèå 4 ðîòàöèé ñåâîîáîðîòà
ïàð – ïøåíèöà – îâ¸ñ – îâ¸ñ è ïîñëåäóþùåì å¸ 10-ëåòíåì åñòåñòâåííîì çàëóæåíèè ñîäåðæàíèå
ãóìóñà â ñëîå 0-20 ñì íà 1-é ïîâòîðíîñòè âî âñåõ âàðèàíòàõ îïûòà èçìåíÿëîñü îò ñðåäíåãî äî ïî-
âûøåííîãî è âîçðàñòàëî â ðÿäó: N30 < Ð40 = Ð120 < N90P120 < N90 = N30P40 < êîíòðîëü <
N90P90K30. Â ñëîå 0-20 ñì 3-é ïîâòîðíîñòè óäîáðåííîé çàëåæè ñîäåðæàíèå åãî âîçðàñòàëî îò ïîâû-
øåííîãî äî âûñîêîãî â ðÿäó: Ð40 < N90P120K30 < N30 < N90 = N90P120 < N30P40 < Ð120 = 0 (êîí-
òðîëü). ×åðåç 25 ëåò ðàçëè÷íîãî èñïîëüçîâàíèÿ ïî÷â (15 ëåò – â ïàøíå ñ âíåñåíèåì óäîáðåíèé è 10
ëåò – â çàëåæè) çàïàñû ãóìóñà ïðàêòè÷åñêè íå èçìåíÿëèñü èëè íåìíîãî âîçðàñòàëè.

Âî ôðàêöèîííîì ñîñòàâå ãóìóñà ñëîÿ 0–20 ñì ïî÷â ïðåîáëàäàëè ãóìèíîâûå êèñëîòû (ÃÊ).
Óäîáðåíèÿ óâåëè÷èâàëè èõ ñîäåðæàíèå íà 0,7–9,1%, íàèáîëüøèì îíî áûëî â âàðèàíòàõ P40 è P120 .
Â ñîñòàâå ãóìèíîâûõ êèñëîò ïðåîáëàäàëè ãðóïïû ÃÊ1 è ÃÊ2, ñâÿçàííûå ñ ïîëóòîðíûìè îêñèäàìè
è êàëüöèåì – 9–14 è 17–29% ñîîòâåòñòâåííî. Äîëÿ ÃÊ3 ñóùåñòâåííî âîçðàñòàëà â âàðèàíòàõ N90 ,

N30P40 è N90P120. Êîëè÷åñòâî ôóëüâîêèñëîò (ÔÊ) ïðè âíåñåíèè óäîáðåíèé òàêæå âîçðàñòàëî, êðî-
ìå âàðèàíòà N90. Îòíîøåíèå Ñãê:Ñôê ñîñòàâèëî 1,5–1,9, ñóùåñòâåííî îòëè÷àÿñü îò êîíòðîëÿ (áåç
óäîáðåíèé) âî âñåõ âàðèàíòàõ, êðîìå N90P120. è N30P40K30 (1,5).
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íûå è îðãàíè÷åñêèå óäîáðåíèÿ ïðè ñèñòåìàòè÷åñêîì ïðèìåíåíèè â óìåðåííûõ íîðìàõ íà ãåêòàð
ñïîñîáñòâóþò ñòàáèëüíîìó ïîâûøåíèþ óðîæàéíîñòè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð è ïîääåðæà-
íèþ àãðîõèìè÷åñêèõ ñâîéñòâ íà áîëåå âûñîêîì óðîâíå â ñðàâíåíèè ñ íåóäîáðÿâøèìèñÿ ïî÷âàìè
[Ãàìçèêîâ, 1981, 2012; Ëàïóõèí, 2000; Ìàëüöåâ, 2001 è äð.].

Óäîáðåíèÿ ïîëîæèòåëüíî âëèÿþò íà ñîäåðæàíèå è çàïàñû îðãàíè÷åñêîãî âåùåñòâà â ïî÷âàõ è
ñïîñîáñòâóþò êà÷åñòâåííîìó óëó÷øåíèþ ãðóïïîâîãî è ôðàêöèîííîãî ñîñòàâà ãóìóñîâûõ âåùåñòâ
è ôîðì àçîòà. Ïîä èõ âëèÿíèåì, çà ñ÷¸ò áîëåå âûñîêîãî íàêîïëåíèÿ ðàñòèòåëüíûõ îñòàòêîâ è áèî-
ìàññû ìèêðîîðãàíèçìîâ, â ïî÷âàõ âîçðàñòàåò äîëÿ ïîäâèæíîãî ãóìóñà è ìîáèëüíûõ ñîåäèíåíèé
àçîòà. Âûñîêàÿ èììîáèëèçàöèîííàÿ ñïîñîáíîñòü ñèáèðñêèõ ïî÷â ïî îòíîøåíèþ ê âíîñèìîìó ýê-
çîãåííîìó àçîòó ïîëîæèòåëüíî âëèÿåò íà åãî ñîõðàííîñòü, à ðåìèíåðàëèçàöèÿ ïðîëîíãèðîâàíî
îáåñïå÷èâàåò ýëåìåíòîì ïîñëåäóþùèå êóëüòóðû ñåâîîáîðîòà. Àíàëîãè÷íî, çàêðåïëåíèå ôîñôîðà
óäîáðåíèé â ãðóïïàõ ìèíåðàëüíûõ ôîñôàòîâ è êàëèÿ – â îáìåííîå è íåîáìåííîå ñîñòîÿíèå, ñïî-
ñîáñòâóåò ïîñòåïåííîìó èõ âûñâîáîæäåíèþ è óñâîåíèþ ðàñòåíèÿìè.

Â íàñòîÿùåì ñîîáùåíèè ïðèâîäèòñÿ êðàòêàÿ èíôîðìàöèÿ îá èçìåíåíèÿõ àãðîõèìè÷åñêèõ
ñâîéñòâ ñåðûõ ëåñíûõ ïî÷â Èðêóòñêîãî Ïðèáàéêàëüÿ. Èññëåäîâàíèÿ âûïîëíåíû íà áàçå äëèòåëü-
íîãî ñòàöèîíàðíîãî îïûòà ïî èçó÷åíèþ ñèñòåì ïðèìåíåíèÿ óäîáðåíèé â ñåâîîáîðîòå. Îïûò çàëî-
æåí â 1967 ã. è ïðîâîäèòñÿ íà îïûòíîì ïîëå êàôåäðû àãðîõèìèè Èðêóòñêîé ñåëüõîçàêàäåìèè.
Óäîáðåíèÿ ïðèìåíÿþòñÿ â ñîîòâåòñòâèè ñ êëàññè÷åñêîé âîñüìåðíîé ñõåìîé â ïÿòèïîëüíîì çåðíî-
ïàðîâîì ñåâîîáîðîòå. Ïî÷âåííûå îáðàçöû îòîáðàíû â 2010 ã. ñ êîíòðîëÿ è óäîáðåííûõ äåëÿíîê. Â
íèõ îáùåïðèíÿòûìè ìåòîäàìè [Àãðîõèì. ìåòîäû àíàëèçà…, 1975] îïðåäåëåíû ãðóïïîâîé ñîñòàâ
ãóìóñà – ïî Òþðèíó, ôðàêöèîííûé ñîñòàâ àçîòà – ïî Âîðîáü¸âó, ãðóïïîâîé ñîñòàâ ìèíåðàëüíûõ
ôîñôàòîâ – ïî Ãèíçáóðã-Ëåáåäåâîé è ôîðìû êàëèÿ – ïî ìåòîäèêàì Ìàñëîâîé, Ï÷¸ëêèíà, Âî-
ðîáü¸âîé. Ñòàòèñòè÷åñêàÿ îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ ïðîâåäåíà ìåòîäîì äèñïåðñèîí-
íîãî àíàëèçà.

Èññëåäîâàíèÿ ñ óäîáðåíèÿìè ïðîâîäÿòñÿ íà ñåðîé ëåñíîé ñðåäíåñóãëèíèñòîé ïî÷âå ñ èñõîä-
íûì ñîäåðæàíèåì ãóìóñà 2 % (ïî Òþðèíó), ïîäâèæíûõ ôîñôîðà – 25,8 è êàëèÿ – 6,5 ìã/100 ã
ïî÷âû (ïî Êèðñàíîâó); îáùåãî àçîòà – 0,168 %); ðÍ ñîë – 4,8; Íã – 4,3 ìã-ýêâ/100 ã ïî÷âû.

Ñèñòåìàòè÷åñêîå ïðèìåíåíèå ìèíåðàëüíûõ óäîáðåíèé â ñî÷åòàíèè ñ ñèäåðàëüíîé áèîìàññîé
â òå÷åíèå 30-ëåòíåãî ïåðèîäà (çà 6 ðîòàöèé 5-ïîëüíîãî ñåâîîáîðîòà ïîçâîëèëî îêàçàòü âëèÿíèå íà
îñíîâíûå ôèçèêî-õèìè÷åñêèå ñâîéñòâà. Óñòàíîâëåíî, ÷òî ïðè âíåñåíèè ìèíåðàëüíûõ óäîáðåíèé
ïðîñëåæèâàåòñÿ âîçðàñòàíèå ïîòåíöèàëüíîé êèñëîòíîñòè, êàê çà ñ÷¸ò îáìåííîé, òàê è ãèäðîëèòè-
÷åñêîé, à òàêæå óìåíüøåíèå ñóììû è ñòåïåíè íàñûùåííîñòè ïî÷âû îñíîâàíèÿìè. Íåãàòèâíûå
èçìåíåíèÿ â ÏÏÊ âûçâàíû íå ñòîëüêî ïðèìåíåíèåì óäîáðåíèé, ñêîëüêî äëèòåëüíûì âðåìåíåì
èñïîëüçîâàíèÿ ïî÷âû â ïàøíå.

Ðàíåå íàìè â ýêñïåðèìåíòàõ íà äåðíîâî-ïîäçîëèñòîé ïî÷âå è ÷åðíîç¸ìå âûùåëî÷åííîì áûëî
ïîêàçàíî, ÷òî ìèíåðàëüíûå è îðãàíè÷åñêèå óäîáðåíèÿ ìîãóò óñïåøíî ïîääåðæèâàòü è ñîõðàíÿòü
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ñîäåðæàíèå ãóìóñà â ñèáèðñêèõ ïî÷âàõ [Ãàìçèêîâ è äð., 2011]. Àíàëèòè÷åñêèå ìàòåðèàëû îáðàçöîâ
ñåðîé ëåñíîé ïî÷âû ñ äëèòåëüíî óäîáðÿâøèõñÿ âàðèàíòîâ òàêæå îá ýòîì ñâèäåòåëüñòâóþò. Íà âñåõ
âàðèàíòàõ ñèñòåìàòè÷åñêîãî âíåñåíèÿ óäîáðåíèé íàáëþäàåòñÿ ÷¸òêî âûðàæåííàÿ òåíäåíöèÿ óâå-
ëè÷åíèÿ îáùåãî óãëåðîäà â ïî÷âå. Ïðè ýòîì íàèáîëüøèé ïðèðîñò óãëåðîäà õàðàêòåðåí äëÿ âàðè-
àíòîâ ñ âíåñåíèåì àçîòíûõ óäîáðåíèé, êîòîðûå îêàçûâàþò âëèÿíèå è íà êà÷åñòâåííûé ñîñòàâ
ãóìóñà – óâåëè÷èâàåòñÿ äîëÿ ãóìóñîâûõ êèñëîò è óìåíüøàåòñÿ íåãèäðîëèçóåìûé îñòàòîê. Ñëåäóåò
ïîëàãàòü, ÷òî äëèòåëüíîå âíåñåíèå àçîòíûõ óäîáðåíèé ïðèâîäèò ê óâåëè÷åíèþ ïðèâíîñà â ïî÷âó
îðãàíè÷åñêîãî âåùåñòâà, îáîãàù¸ííîãî ýêçîãåííûì àçîòîì, ÷òî ñïîñîáñòâóåò â ïðîöåññå åãî ðàç-
ëîæåíèÿ ê áîëüøåìó îáðàçîâàíèþ áîëåå ìîáèëüíûõ îðãàíè÷åñêèõ ñîåäèíåíèé. Ïîäòâåðæäåíèå
ýòîìó íàõîäèì â ÷¸òêî ïðîÿâëÿåìîé òåíäåíöèè ñíèæåíèÿ îòíîøåíèÿ Ñãê : Ñôê, à òàêæå â óâåëè÷å-
íèè ëåãêîãèäðîëèçóåìîé ôðàêöèè îðãàíè÷åñêèõ àçîòèñòûõ  ñîåäèíåíèé.

Àçîòíûå óäîáðåíèÿ îêàçûâàþò äîñòàòî÷íî âûñîêîå ïîëîæèòåëüíîå âëèÿíèå íà íàêîïëåíèå
îáùåãî àçîòà â ïî÷âå (íà 18–30 %), êàê çà ñ÷¸ò åãî ÷àññòè÷íîé èììîáèëèçàöèè ïî÷âîé, òàê è â ðå-
çóëüòàòå áîëüøåãî íàêîïëåíèÿ ýëåìåíòà ñ áèîìàññîé ñîëîìû, ïîæíèâíûõ è êîðíåâûõ îñòàòêîâ,
êàê îñíîâíîé, òàê è ñèäåðàëüíîé êóëüòóð. Íà âàðèàíòàõ âíåñåíèÿ àçîòíûõ óäîáðåíèé ïîâûøàåòñÿ
ñîäåðæàíèå âñåõ ôðàêöèé àçîòà. Ïðè ýòîì ïðèðîäíîå ñîîòíîøåíèå ìåæäó ôðàêöèÿìè ñîõðàíÿåò-
ñÿ.

Ôîñôîðíûå óäîáðåíèÿ ïîääåðæèâàþò óðîâåíü îáåñïå÷åííîñòè ïîäâèæíûìè ôîðìàìè â ïðå-
äåëàõ ïðèðîäíîãî ïëîäîðîäèÿ. Ìåæäó òåì îáùåå êîëè÷åñòâî ìèíåðàëüíûõ ôîñôàòîâ óâåëè÷èâà-
åòñÿ â ñðàâíåíèè ñ êîíòðîëåì íà 11–18 % ïðè âíåñåíèè ñóïåðôîñôàòà â ñî÷åòàíèè àçîòíûìè
óäîáðåíèÿìè è äî 27 % ïðè âíåñåíèè ýêçîãåííîãî ôîñôîðà â ÷èñòîì âèäå. Ñîäåðæàíèå âñåõ ôðàê-
öèé ìèíåðàëüíûõ ôîñôàòîâ íà êîíòðîëå è ïðè âíåñåíèè àçîòíûõ è êàëèéíûõ óäîáðåíèé ïðàêòè-
÷åñêè îñòàþòñÿ íà îäíîì óðîâíå. Îñíîâíûå èçìåíåíèÿ ñîñòàâà ôîñôàòîâ ïðîèñõîäÿò çà ñ÷¸ò
ïåðâîé, òðåòüåé è ÷åòâ¸ðòîé ôðàêöèé – èõ ñóììà âîçðàñòàåò íà 29–69 % ê ïðèðîäíîìó ñîäåðæà-
íèþ. Ìåíåå ñóùåñòâåííûå èçìåíåíèÿ îòìå÷àþòñÿ â êîëè÷åñòâå ðàçíîîñíîâíûõ (II ôðàêöèÿ) è
âûñîêîîñíîâíûõ (V ôðàêöèÿ) ôîñôàòîâ. Ñîåäèíåíèÿ ýòèõ ôðàêöèé óñòîé÷èâû ê âíåñåíèþ ýêçî-
ãåííîãî ôîñôîðà, ÷òî ïîäòâåðæäàåòñÿ ðàíåå ïðîâåä¸ííûìè èññëåäîâàíèÿìè ñ ðàäèîèçîòîïíîé
ìåòêîé Ð32 [Ïîñòàâñêàÿ, Ãàìçèêîâ, 1975].

Ïîä âëèÿíèåì ñèñòåìíîãî âíåñåíèÿ êàëèéíûõ óäîáðåíèé ïîâûøàåòñÿ ñîäåðæàíèå âñåõ ñî-
ñòàâëÿþùèõ êàëèéíîãî ôîíäà ñåðîé ëåñíîé ïî÷âû, íî ñ ðàçíîé ñòåïåíüþ èíòåíñèâíîñòè. Íà âà-
ðèàíòàõ ñî÷åòàíèÿ àçîòà ñ êàëèåì îòìå÷åíû íàèáîëüøèå ïîëîæèòåëüíûå èçìåíåíèÿ â ñîäåðæàíèè
ïîäâèæíûõ (â 1,3–1,5 ðàçà) è îáìåííûõ (â 1,3–1,7 ðàçà) ôîðì ïî÷âåííîãî êàëèÿ. Ìåíüøåå âëèÿ-
íèå êàëèéíûõ óäîáðåíèé ïðîÿâëÿåòñÿ íà ñîäåðæàíèè íåîáìåííîãî êàëèÿ â ïî÷âå.

Ñîïîñòàâëåíèå èñõîäíûõ äàííûõ ñ ðåçóëüòàòàìè, ïîëó÷åííûìè ïîñëå 6-é ðîòàöèè ñåâîîáîðî-
òà, ïîêàçàëî, ÷òî äîñòàòî÷íî èíòåíñèâíîå èñïîëüçîâàíèå ñåðîé ëåñíîé ïî÷âû, íåçàâèñèìî îò
óäîáðåíèé, ïðèâîäèò ê óõóäøåíèþ å¸ ôèçèêî-õèìè÷åñêèõ ñâîéñòâ. Ïðîèçîøëî ïîâûøåíèå îá-
ìåííîé è ãèäðîëèòè÷åñêîé êèñëîòíîñòè, ñíèæåíèå ñóììû è ñòåïåíè íàñûùåííîñòè ïîãëîù¸ííûõ
îñíîâàíèé. Â ñâÿçè ñ ýòèì ïîçâîëèòåëüíî ñäåëàòü çàêëþ÷åíèå î íåîáõîäèìîñòè ïðèìåíåíèÿ ïå-
ðèîäè÷åñêîãî èçâåñòêîâàíèÿ ïî÷â ñòàöèîíàðà.

Àãðîõèìè÷åñêàÿ îöåíêà ñîñòîÿíèÿ äëèòåëüíî óäîáðÿâøåéñÿ ñåðîé ëåñíîé ïî÷âû óáåæäàåò,
÷òî çà ïîñëåäíèå 30 ëåò ïðîøëè ñåðü¸çíûå êîëè÷åñòâåííûå è êà÷åñòâåííûå èçìåíåíèÿ ýëåìåíòîâ
êàê ïîòåíöèàëüíîãî, òàê è ýôôåêòèâíîãî ïëîäîðîäèÿ. Ïîòåðè ãóìóñà è îáùåãî àçîòà íà êîíòðîëå
ñîñòàâèëè 1/5 ÷àñòü îò èñõîäíîãî èõ ñîäåðæàíèÿ. Íà ôîñôîðíî-êàëèéíîì ôîíå ýòè ïîòåðè ìåíü-
øå, à ïðè ïîëíîì óäîáðåíèè íàáëþäàåòñÿ íå òîëüêî ïîääåðæèâàþùèé ýôôåêò êîëè÷åñòâåííûõ
ïàðàìåòðîâ ïîòåíöèàëüíîãî ïëîäîðîäèÿ ïî÷â, íî è ïîâûøåíèÿ èõ ñîäåðæàíèÿ.

Ñèñòåìàòè÷åñêîå ïðèìåíåíèå àçîòíûõ, ôîñôîðíûõ è êàëèéíûõ óäîáðåíèé ñïîñîáñòâóþò ïî-
âûøåíèþ ñîäåðæàíèÿ íå òîëüêî äîñòóïíûõ ôîðì äëÿ ïèòàíèÿ ðàñòåíèé, íî è ðåçåðâíûõ ïî÷âåí-
íûõ ñîåäèíåíèé.

Ñëåäîâàòåëüíî, äëèòåëüíîå âíåñåíèå óäîáðåíèé ñïîñîáñòâóåò íå òîëüêî ñîõðàíåíèþ, íî è
ïîääåðæàíèþ ïî÷âåííîãî ïëîäîðîäèÿ. Íà îñíîâå ïîëó÷åííûõ ìàòåðèàëîâ ðàçðàáàòûâàþòñÿ ïðåä-
ëîæåíèÿ ïî îïòèìèçàöèè ñèñòåì óäîáðåíèé â àäàïòèâíî-ëàíäøàôòíîì çåìëåäåëèè è ïåðñïåêòèâ-
íûå ïëàíû ïðèìåíåíèÿ îðãàíè÷åñêèõ è ìèíåðàëüíûõ óäîáðåíèé íà áëèæàéøóþ ïåðñïåêòèâó â
àãðîöåíîçàõ ëåñîñòåïè Âîñòî÷íîé Ñèáèðè.
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Ðåøåíèå àêòóàëüíûõ ïðîáëåì çåìëåäåëèÿ – îäíî èç îñíîâíûõ íàïðàâëåíèé â ðàáîòå Àëòàé-
ñêîãî ÍÈÈÑÕ. Íà÷àëî íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò è ñòàíîâëåíèå îòäåëà çåìëåäåëèÿ ñîâ-
ïàëî ñ îñâîåíèåì öåëèííûõ è çàëåæíûõ çåìåëü. Ó÷åíûå èíñòèòóòà ïðîâåëè ïî÷âåííîå
îáñëåäîâàíèå ìàññèâîâ äëÿ ðàñïàøêè, îðãàíèçàöèþ òåððèòîðèé öåëèííûõ õîçÿéñòâ, ðàçðàáîòêó
òåõíîëîãèé îáðàáîòêè ïî÷âû è âîçäåëûâàíèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, íàïðàâëåííûõ íà
ñîõðàíåíèå ïëîäîðîäèÿ ïî÷âû è ïîâûøåíèå óðîæàéíîñòè, îáó÷åíèå ñïåöèàëèñòîâ, ïðèáûâøèõ
íà öåëèíó. Ýòî äàëåêî íå ïîëíûé ïåðå÷åíü âîïðîñîâ, êîòîðûå ðåøàëèñü êîëëåêòèâîì îòäåëà
çåìëåäåëèÿ.

Âñåãî â Àëòàéñêîì êðàå áûëî âíîâü îñâîåíî 2,9 ìëí ãà öåëèííûõ çåìåëü, ïîñåâíàÿ ïëîùàäü
óâåëè÷èëàñü â 1,7 ðàçà. Òîëüêî ïîñåâû ÿðîâîé ïøåíèöû âîçðîñëè â 1954 ã. ïî÷òè íà 1 ìëí ãà. Çà
1954 – 1956 ãã. âàëîâîé ñáîð çåðíà ñîñòàâèë 18 ìëí ò, â òîì ÷èñëå â 1954 ã. 6,4 ìëí ò ïðîòèâ
1,7 ìëí. ò â 1953 ã.

Îñâîåíèå öåëèííûõ è çàëåæíûõ çåìåëü ïîçâîëèëî îáåñïå÷èòü ïîòðåáíîñòè ñòðàíû â çåðíå, íî
íåàäàïòèâíûé ïîäõîä ê çåìëåäåëèþ (÷ðåçìåðíàÿ ðàñïàøêà öåëèííûõ è çàëåæíûõ çåìåëü, ïðàêòè-
÷åñêè ìîíîêóëüòóðà çåðíîâûõ (76% è áîëåå), çíà÷èòåëüíûå áåçëåñíûå òåððèòîðèè ñòåïè è ñëîæ-
íûé ðåëüåô â ëåñîñòåïè) ïðèâåë â 60-å ãîäû ê ïûëüíûì áóðÿì â Êàçàõñòàíå è Ñèáèðè, à ðàííèå
ñðîêè ïîñåâà çåðíîâûõ êóëüòóð ñïðîâîöèðîâàëè ðåçêèé ðîñò çàñîðåííîñòè ïîëåé îâñþãîì.

Â ýòî æå âðåìÿ áûëà ïîäâåðãíóòà ðåçêîé êðèòèêå òðàâîïîëüíàÿ ñèñòåìà çåìëåäåëèÿ, ðàçðàáî-
òàííàÿ Â.Ð. Âèëüÿìñîì åùå â 30-å ãîäû, ñîãëàñíî êîòîðîé ïëîäîðîäèå ïî÷âû ìîæíî ñîõðàíèòü è
ïîâûñèòü çà ñ÷åò ïîñåâà ìíîãîëåòíèõ òðàâ áåç ïðèìåíåíèÿ ìèíåðàëüíûõ óäîáðåíèé. Íåîáõîäèìî
áûëî íàéòè çàìåíó ýòîé ñèñòåìå.

Ïîä ðóêîâîäñòâîì Ã.À. Íàëèâàéêî â Àëòàéñêîì ÍÈÈÑÕ â íà÷àëå 60-õ ãã. ðàçðàáîòàíà è
ïðåäëîæåíà ê âíåäðåíèþ ïðîïàøíàÿ ñèñòåìà çåìëåäåëèÿ, îñíîâó êîòîðîé ñîñòàâëÿëî áîëüøîå íà-
ñûùåíèå ñåâîîáîðîòîâ ïîñåâàìè êóêóðóçû è êîíñêèìè áîáàìè [1]. Ýòà èäåÿ áûëà ïîääåðæàíà
ïðàâèòåëüñòâîì è, êàê ýòî ÷àñòî ïðîèñõîäèëî â ñîâåòñêèõ óñëîâèÿõ, íà÷àëàñü ïîâñåìåñòíî íå-
îáîñíîâàííàÿ ëèêâèäàöèÿ ÷èñòûõ ïàðîâ, ðàñïàøêà “ñåäûõ ìíîãîëåòíèõ òðàâ” è ñîêðàùåíèå ïî-
ñåâíûõ ïëîùàäåé ìàëîïðîäóêòèâíûõ çåðíîôóðàæíûõ êóëüòóð. Ïðè äàííîé ñèñòåìå â êà÷åñòâå
îñíîâíîé îáðàáîòêè ïî÷âû ïðåäóñìàòðèâàëàñü âñïàøêà, êîòîðàÿ â ñîâîêóïíîñòè ñ áîëüøèì
óäåëüíûì âåñîì çåðíîâûõ êóëüòóð â ñòðóêòóðå ïàøíè (76 % è áîëåå), ñïîñîáñòâîâàëà ñèëüíîìó
ðàçâèòèþ äåôëÿöèè è âîäíîé ýðîçèè ïî÷âû, ðåçêîìó óâåëè÷åíèþ çàñîð¸ííîñòè ïîëåé, áûñòðîìó
ñíèæåíèþ ýôôåêòèâíîãî, à ïîñëå æåñòîêèõ ïûëüíûõ áóðü 1963 è 1965 ãã, è ïîòåíöèàëüíîãî ïëî-
äîðîäèÿ ïî÷âû.

Ïðîïàøíàÿ ñèñòåìà çåìëåäåëèÿ òðåáîâàëà áîëåå âûñîêîé êóëüòóðû çåìëåäåëèÿ, ïîýòîìó â
ïîëíîì îáúåìå ïîòåíöèàë å¸ íå áûë ðåàëèçîâàí.

Äëÿ çàùèòû ïî÷âû îò ðàçðóøåíèÿ è ñîõðàíåíèÿ åå ïëîäîðîäèÿ Âñåñîþçíûé èíñòèòóò çåð-
íîâîãî õîçÿéñòâà (Øîðòàíäû Êàçàõñêîé ÑÑÐ) ïîä ðóêîâîäñòâîì À.È. Áàðàåâà ðàçðàáîòàë è îñ-
âîèë ïî÷âîçàùèòíóþ ñèñòåìó çåìëåäåëèÿ äëÿ çàñóøëèâîé ñòåïíîé ïîëîñû àçèàòñêîé ÷àñòè
ñòðàíû, ãäå â ñèëüíîé ñòåïåíè ïðîÿâëÿëàñü äåôëÿöèÿ ïî÷âû. Îñíîâó å¸ ñîñòàâëÿëà îáðàáîòêà
ïî÷âû ïëîñêîðåæóùèìè îðóäèÿìè, êîòîðûå îáåñïå÷èâàëè ñîõðàíåíèå ñòåðíè è ïîæíèâíûõ
îñòàòêîâ íà ïîâåðõíîñòè ïî÷âû. Áëàãîäàðÿ ýòîìó ðåçêî ïîâûøàëàñü ïðîòèâîýðîçèîííàÿ óñòîé-
÷èâîñòü ïî÷âû.

Íà÷èíàÿ ñ 1967 ã, Àëòàéñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà ïîä ðó-
êîâîäñòâîì À.È. Êàøòàíîâà ïðèñòóïèë ê èññëåäîâàíèÿì, îõâàòûâàþùèì øèðîêèé ñïåêòð òåîðå-
òè÷åñêèõ è ïðèêëàäíûõ ïðîáëåì âåòðîâîé è âîäíîé ýðîçèè.

Â îòëè÷èå îò ïî÷âîçàùèòíîé ñèñòåìû çåìëåäåëèÿ, ðàçðàáîòàííîé â Ñåâåðíîì Êàçàõñòàíå,
àëòàéñêàÿ ñèñòåìà ïðåäóñìàòðèâàëà âûïîëíåíèå ëåñîìåëèîðàòèâíûõ ìåðîïðèÿòèé, îïòèìèçà-
öèþ ñòðóêòóðû ïîñåâíûõ ïëîùàäåé ïî çîíàì êðàÿ ñ îòêàçîì îò ìîíîêóëüòóðû çåðíîâûõ, îàçèñ-
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íîå îðîøåíèå è äðóãèå ìåðû, ïðåäîòâðàùàþùèå ïðîÿâëåíèå êàê âåòðîâîé, òàê è âîäíîé
ýðîçèè.

Óæå â äåâÿòîé ïÿòèëåòêå (1971–1975 ãã.) ïî÷âîçàùèòíûå êîìïëåêñû â êðàå áûëè îñâîåíû íà
68,3 %. Ïðèìåíåíèå ýëåìåíòîâ äàííîé ñèñòåìû â õîçÿéñòâàõ êðàÿ ïîçâîëèëî ïîâûñèòü êîýôôè-
öèåíò èñïîëüçîâàíèÿ îñàäêîâ â 2 ðàçà, óìåíüøèòü ñìûâ ïî÷âû â 4 ðàçà, óâåëè÷èòü ñáîð çåðíà, ïðè-
ðîñò êîòîðîãî â 1971–1975 ãã. îòíîñèòåëüíî 1961–1965 ãã. â ñðåäíåì ïî êðàþ äîñòèãàë 87,3 %, áîëåå
âûñîêèì îí áûë â Êóëóíäèíñêîé è Ïðèîáñêîé çîíàõ – 98,1 %, 105,7 % ñîîòâåòñòâåííî (äàííûå
êðàåâîãî ñòàòèñòè÷åñêîãî óïðàâëåíèÿ).

Øèðîêîå âíåäðåíèå ïëîñêîðåçíîé îáðàáîòêè ïî÷âû â 70-å ãîäû ïîçâîëèëî çíà÷èòåëüíî
óìåíüøèòü ïðîÿâëåíèå âåòðîâîé è âîäíîé ýðîçèè [2], íî îäíîâðåìåííî ñïîñîáñòâîâàëî ðåçêîìó
óâåëè÷åíèþ çàñîðåííîñòè ïîëåé ïîçäíèìè ÿðîâûìè ñîðíÿêàìè (ùåòèííèê ñèçûé è çåëåíûé, âñå
âèäû ùèðèö, ìàðü áåëàÿ è äð.). Áûëè íàéäåíû ýôôåêòèâíûå àãðîòåõíè÷åñêèå ìåðû áîðüáû: áîðî-
íîâàíèå äî è ïî âñõîäàì, ïîâûøåííàÿ íîðìà âûñåâà çåðíîâûõ è äð. [3].

Àêòèâíîå âíåäðåíèå ïðîòèâîýðîçèîííûõ ïðèåìîâ îáðàáîòêè ïî÷âû ïîçâîëèëî â 1972 ã. Àëòàþ
ïîëó÷èòü ñàìóþ âûñîêóþ óðîæàéíîñòü çåðíîâûõ çà âñþ èñòîðèþ çåìëåäåëèÿ â êðàå – 19,9 ö/ãà.
Îäíàêî ïîñëå æåñòîêèõ çàñóõ 1974 è 1976 ãã. ñòàëî ÿñíî, ÷òî îäíà çàùèòà ïî÷âû îò ýðîçèè íå ðåøà-
åò ïîëíîñòüþ âîïðîñà ñòàáèëèçàöèè ïðîèçâîäñòâà çåðíà. Íåîáõîäèìî áåðåæíîå îòíîøåíèå ê îñ-
íîâíîìó ëèìèòèðóþùåìó ôàêòîðó ïîëó÷åíèÿ óðîæàÿ â êðàå – âëàãå. Ïîýòîìó ïî÷âîçàùèòíàÿ
ñèñòåìà çåìëåäåëèÿ áûëà äîïîëíåíà âëàãîñáåðåãàþùèìè òåõíîëîãèÿìè è ïîëó÷èëà íàçâàíèå ïî÷-
âîâîäîîõðàííàÿ ñèñòåìà çåìëåäåëèÿ.

Èíñòèòóòîì ïåðâûì â Ñèáèðè ðàçðàáîòàíû íàó÷íûå îñíîâû ïî÷âîçàùèòíîé ñèñòåìû êîíòóð-
íî-ìåëèîðàòèâíîãî çåìëåäåëèÿ, îáåñïå÷èâàþùåé ïîëíóþ çàùèòó ñêëîíîâ îò ýðîçèè, ýôôåêòèâ-
íîå èñïîëüçîâàíèå îñàäêîâ, áåçîïàñíîå ââåäåíèå â ïàøíþ ñèëüíî ðàñ÷ëåíåííûõ çåìåëü, à â
êîìïëåêñå ñ äðóãèìè ïðîòèâîýðîçèîííûìè ìåðîïðèÿòèÿìè (ñåâîîáîðîòû, ïîëîñíîå ðàçìåùå-
íèå êóëüòóð, îáðàáîòêà ïî÷â ïîïåðåê ñêëîíîâ, ùåëåâàíèå, ìóëü÷èðîâàíèå ïî÷âû ñîëîìîé è äðó-
ãèå) ïîâûøåíèå ïðîäóêòèâíîñòè óãîäèé äî 25–30 ö/ãà ç.åä., èëè â öåëîì ïî âîäîñáîðó â 3–4, à íà
âåòðîóäàðíûõ ñêëîíàõ – â 10–12 ðàç [4, 5]. Ýòè ðàçðàáîòêè áûëè îäîáðåíû îáúåäèíåííûì çàñå-
äàíèåì íàó÷íî-òåõíè÷åñêèõ ñîâåòîâ ÌÑÕ ÑÑÑÐ, Ãîñêîìèòåòà ÑÑÑÐ ïî ïðîèçâîäñòâåííî-òåõ-
íè÷åñêîìó îáåñïå÷åíèþ è Ìèíèñòåðñòâà òðàêòîðíîãî è ñåëüñêîõîçÿéñòâåííîãî ìàøèíîñòðîåíèÿ
â àâãóñòå 1981 ã. è ïîëó÷èëè ðàñïðîñòðàíåíèå è ïðèçíàíèå â åâðîïåéñêîé ÷àñòè Ðîññèè è çà ðóáå-
æîì.

Ïî÷âîçàùèòíûå êîìïëåêñû âíåäðÿëèñü â ïåðâóþ î÷åðåäü îïûòíûìè õîçÿéñòâàìè è ðàñïðî-
ñòðàíÿëèñü ïî âñåì çîíàì êðàÿ.

Òàê, â êîëõîçå «Êðàñíîå Çíàìÿ» Ïåðâîìàéñêîãî ðàéîíà ïðîòèâîýðîçèîííûé êîìïëåêñ âêëþ÷àë
òàêèå ìåðîïðèÿòèÿ, êàê çàëóæåíèå ñèëüíîñìûòûõ ñêëîíîâ; ïî÷âîçàùèòíûå ñåâîîáîðîòû è îáðà-
áîòêè ïî÷âû; ëåñîìåëèîðàöèþ; ãèäðîìåëèîðàòèâíûå ñîîðóæåíèÿ [6].

Ñîñòàâëÿþùèìè ïðîòèâîäåôëÿöèîííîãî êîìïëåêñà â ñîâõîçå «Êóëóíäèíñêèé» áûëè çåðíîïà-
ðîâûå è çåðíîïðîïàøíûå ñåâîîáîðîòû êîðîòêîé ðîòàöèè; áóôåðíûå ïîëîñû; ïîëîñíîå ðàçìåùå-
íèå ÷èñòûõ ïàðîâ è ïðîïàøíûõ êóëüòóð; ïîñåâ êóëèñ; ïëîñêîðåçíàÿ îáðàáîòêà ïî÷âû; ïîñåâ
çåðíîâûõ êóëüòóð ñòåðæíåâûìè ñåÿëêàìè; ëåñîìåëèîðàöèÿ; ðåãóëÿðíîå îðîøåíèå [7].

Â ïðîòèâîýðîçèîííî-äåôëÿöèîííûé êîìïëåêñ (ÎÏÕ èì. Â.Â. Äîêó÷àåâà) âõîäèëè ñëåäóþùèå
ïðèåìû: ïî÷âîâîäîîõðàííîå çåìëåóñòðîéñòâî òåððèòîðèè; çàëóæåíèå ñèëüíîñìûòûõ ñêëîíîâ;
çåðíîòðàâÿíûå, çåðíîïàðîâûå è çåðíîïðîïàøíûå ñåâîîáîðîòû; áóôåðíûå ïîëîñû; ïî÷âîçàùèò-
íàÿ îáðàáîòêà; ìóëü÷èðîâàíèå ïî÷âû èçìåëü÷¸ííîé ñîëîìîé; àãðî-, ãèäðî- è ëåñîìåëèîðàòèâíûå
ïî÷âîçàùèòíûå ïðèåìû íà âîäîñáîðíîì áàññåéíå [8].

Ãîäû ïåðåñòðîéêè çàòîðìîçèëè âíåäðåíèå ÊÌÇ, îäíàêî çà ýòîò ïåðèîä áûëî ïðîâåäåíî
ïðîåêòèðîâàíèå ñèñòåìû â 8 õîçÿéñòâàõ êðàÿ, à â ÎÏÕ èì. Â.Â. Äîêó÷àåâà îíà áûëà îñâîåíà íà
30 %.

Çà ðàáîòó «Íàó÷íûå îñíîâû ôîðìèðîâàíèÿ ýêîëîãè÷åñêè ñáàëàíñèðîâàííûõ, âûñîêîïðîäóê-
òèâíûõ àãðîëàíäøàôòîâ è ðàçðàáîòêà ñèñòåì çåìëåäåëèÿ íà ëàíäøàôòíîé îñíîâå» â 2000 ã.
À.Í. Êàøòàíîâ è Â.Ã.Òêà÷åíêî â ñîñòàâå êîëëåêòèâà àâòîðîâ óäîñòîåíû Ãîñóäàðñòâåííîé ïðåìèè
ÐÔ â îáëàñòè íàóêè è òåõíèêè.

Â íà÷àëå 80-õ ãîäîâ èíñòèòóò íà÷àë ðàçðàáàòûâàòü è âíåäðÿòü çîíàëüíûå ñèñòåìû çåìëåäåëèÿ, â
îñíîâó êîòîðûõ áûëî ïîëîæåíî ïðèðîäíî-ñåëüñêîõîçÿéñòâåííîå ðàéîíèðîâàíèå òåððèòîðèè, îï-
òèìàëüíîå ñî÷åòàíèå êóëüòóð è ñîðòîâ, ñòðóêòóðà ñåâîîáîðîòîâ, ïî÷âîçàùèòíûå îáðàáîòêè ïî÷â,
ïðèìåíåíèå ìèíåðàëüíûõ óäîáðåíèé è êîìïëåêñà çàùèòû ïîñåâîâ îò ñîðíÿêîâ, âðåäèòåëåé è áî-
ëåçíåé. Ïåðâàÿ ñèñòåìà çåìëåäåëèÿ áûëà ðàçðàáîòàíà â 1981 ã., îòêîððåêòèðîâàíà è óòî÷íåíà â 1987
è 1992 ãã. [9–11].
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Îñîáîå âíèìàíèå óäåëÿëîñü èíòåíñèôèêàöèè çåðíîâîãî ïðîèçâîäñòâà. Îñâîåíèå èíòåíñèâíûõ
òåõíîëîãèé âîçäåëûâàíèÿ ÿðîâîé ïøåíèöû íà ïëîùàäè 1,0 ìëí ãà îáåñïå÷èëî ïîëó÷åíèå óðîæàéíî-
ñòè çåðíà â ñðåäíåì çà 1985–1989 ãã. ïî 17,7 ö/ãà, ÷òî íà 5,5 ö/ãà âûøå, ÷åì ïî òðàäèöèîííûì òåõ-
íîëîãèÿì [12]. Ïðè ýòîì óäåëüíûé âåñ çåðíà ñèëüíîé, òâåðäîé êëàññíîé è öåííîé ïøåíèöû
äîñòèãàë 80–87 % îò îáùèõ îáú¸ìîâ èõ çàêóïîê â êðàå.

Çîíàëüíûå ñèñòåìû çåìëåäåëèÿ ñûãðàëè ñâîþ ïîëîæèòåëüíóþ ðîëü: áûëà óòî÷íåíà ñòðóêòóðà ïî-
ñåâíûõ ïëîùàäåé è ñåâîîáîðîòîâ, ïðîâåäåíà çîíàëüíàÿ äèôôåðåíöèàöèÿ ñèñòåì îáðàáîòêè ïî÷âû,
óäîáðåíèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, çàùèòû ðàñòåíèé îò ñîðíÿêîâ, áîëåçíåé è âðåäèòåëåé è äð.

Ê ñîæàëåíèþ, ñîöèàëüíî-ýêîíîìè÷åñêèå èçìåíåíèÿ â ñòðàíå â 90-å ãîäû, íåïðîäóìàííîå ðå-
ôîðìèðîâàíèå àãðàðíîãî õîçÿéñòâà ïðàêòè÷åñêè ïåðå÷åðêíóëè äîñòèãíóòóþ ñòàáèëèçàöèþ ñåëüñêî-
õîçÿéñòâåííîãî ïðîèçâîäñòâà â êðàå. Âîçíèêëà íåîáõîäèìîñòü â íîâîé ñèñòåìå çåìëåäåëèÿ. Â 1993 ã.
àêàäåìèê ÐÀÑÕÍ Â.È. Êèðþøèí ïðåäñòàâèë êîíöåïöèþ àäàïòèâíî-ëàíäøàôòíîãî çåìëåäåëèÿ.

Â Àëòàéñêîì ÍÈÈÑÕ áûëè ðàçðàáîòàíû ïðèíöèïû è ìåòîäîëîãè÷åñêèå ïîäõîäû ê ôîðìèðîâà-
íèþ àäàïòèâíî-ëàíäøàôòíûõ ñèñòåì çåìëåäåëèÿ íà êîíòóðíî-ìåëèîðàòèâíîé îñíîâå, îñâîåíèå êîòî-
ðûõ îáåñïå÷èâàåò ìàêñèìàëüíî ýôôåêòèâíîå áåç óùåðáà ýêîëîãèè è äèôôåðåíöèðîâàííîå, ñ ó÷åòîì
âîçìîæíîñòåé ïðîèçâîäèòåëÿ, èñïîëüçîâàíèå è ñîõðàíåíèå êàæäîãî ó÷àñòêà çåìåëüíûõ óãîäèé.

Â ñâÿçè ñ àêòóàëüíîñòüþ ôîðìèðîâàíèÿ óñòîé÷èâûõ, âûñîêîïðîäóêòèâíûõ àãðîëàíäøàôòîâ
áûëà ïðåäëîæåíà èõ êëàññèôèêàöèÿ ïî ôîðìàì è ñòåïåíè àíòðîïîãåííîãî âîçäåéñòâèÿ. Ðàçðàáî-
òàíû ìåòîäè÷åñêèå îñíîâû è ïðîâåäåíî àãðîëàíäøàôòíîå ðàéîíèðîâàíèå òåððèòîðèè Àëòàéñêîãî
êðàÿ, â ðåçóëüòàòå ÷åãî âûäåëåíû ñåìü ïðîâèíöèé, ãðàíèöû êîòîðûõ ñâåäåíû íà êàðòå ñ Íîâîñè-
áèðñêîé îáëàñòüþ [13].

Ïðîâåäåíà òèïèçàöèÿ ýðîçèîííîîïàñíûõ àãðîëàíäøàôòîâ íà îñíîâå ïðèìåíåíèÿ ìåòîäîâ ìíî-
ãîìåðíîãî ñòàòèñòè÷åñêîãî àíàëèçà, îöåíèâàþùèõ ýðîçèîííóþ íàïðÿæåííîñòü ïàõîòíûõ çåìåëü
Àëòàéñêîãî êðàÿ. Âûäåëåíî 18 ìîäåëåé àäàïòèâíî-ëàíäøàôòíûõ ñèñòåì çåìëåäåëèÿ, âêëþ÷àþùèõ
ïðîòèâîýðîçèîííóþ îðãàíèçàöèþ òåððèòîðèè, ñèñòåìó ñåâîîáîðîòîâ, êîìïëåêñ àãðî-ãèäðî-ëåñî-
ìåðîïðèÿòèé. Îñâîåíèå ñèñòåì â ïðîèçâîäñòâå ïîçâîëèò ñîêðàòèòü ýðîçèîííûå ïðîöåññû, ñòàáè-
ëèçèðîâàòü ïî÷âåííîå ïëîäîðîäèå, ïîäíÿòü ïðîäóêòèâíîñòü ñåëüñêîõîçÿéñòâåííûõ êóëüòóð íà
15–17 % [14].

Íà Àëòàå ïîä âëèÿíèåì ëåñíûõ íàñàæäåíèé íàõîäèòñÿ îêîëî 3,5 ìëí ãà ïàøíè. Äîêàçàíî èõ
ïîëîæèòåëüíîå âëèÿíèå íà óëó÷øåíèå ìèêðîêëèìàòà, ñíèæåíèå ýðîçèîííûõ ïðîöåññîâ, ñòàáèëè-
çàöèþ ïëîäîðîäèÿ ïî÷âû è ïîâûøåíèå óðîæàéíîñòè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, à òàêæå ðàç-
ðàáîòàíû íàó÷íûå îñíîâû îïòèìàëüíîãî ðàçìåùåíèÿ ïîëåçàùèòíûõ ëåñíûõ íàñàæäåíèé â ýðîçèîí-
íî îïàñíûõ àãðîëàíäøàôòàõ, çàëîæåííûõ â 1972 ã. íà ïîëÿõ ÎÏÕ èì. Â.Â. Äîêó÷àåâà, îáóñòðîåí-
íûõ ïðÿìîóãîëüíî-ïðÿìîëèíåéíûì è êîíòóðíî-ïàðàëëåëüíûì ñïîñîáîì [15].

Â ïðåäåëàõ îïûòíîãî ïîëÿ èíñòèòóòà â 1995 ã. íà ïëîùàäè 631,5 ãà áûëî ïðîâåäåíî îáóñòðîéñò-
âî òåððèòîðèè íà ñêëîíàõ þæíîé è þãî-çàïàäíîé ýêñïîçèöèè êîíòóðíî-ìåëèîðàòèâíûì è êîí-
òóðíî-ïîëîñíûìè ñïîñîáàìè. Ïî èñòå÷åíèè 15 ëåò áûëà äàíà íàó÷íî îáîñíîâàííàÿ îöåíêà
ïî÷âîçàùèòíîé è àãðîïðîèçâîäñòâåííîé ýôôåêòèâíîñòè êîíòóðíî-ìåëèîðàòèâíîãî îáóñòðîéñòâà
ñêëîíîâûõ çåìåëü, ñâèäåòåëüñòâóþùàÿ î ñîõðàíåíèè â ïîëÿõ 75–77 % âûïàâøåãî ñíåãà, î íàêîïëå-
íèè ê âåñíå â ìåòðîâîì ñëîå ïî÷âû 145–160 ìì ïðîäóêòèâíîé âëàãè, îá óìåíüøåíèè èíòåíñèâíî-
ñòè ñìûâà ïî÷âû â ïàðîâûõ ïîëÿõ â 15 ðàç, à íà ñòåðíåâûõ ôîíàõ – â 7,2 ðàçà, î ïîâûøåíèè
óðîæàéíîñòè ÿðîâîé ïøåíèöû äî 3,4–4,1 ò/ãà.

Ïðîâåäåíî îáîáùåíèå ðåçóëüòàòîâ èññëåäîâàíèé ïî ñðåäîîáðàçóþùåìó âëèÿíèþ êóëüòóð â
Ïðèîáñêîé ëåñîñòåïè è Êóëóíäèíñêîé ñòåïè ïî îñíîâíûì æèçíåîáåñïå÷èâàþùèì ôàêòîðàì: âëà-
ãà, ñëîæåíèå ïî÷âû, ýëåìåíòû ïèòàíèÿ, îðãàíè÷åñêîå âåùåñòâî, ôèòîñàíèòàðíàÿ îáñòàíîâêà, ñî-
âìåñòèìîñòü è ñàìîñîâìåñòèìîñòü [16, 17]. Ñ ó÷åòîì îñîáåííîñòåé êóëüòóð ðàçðàáîòàíû ïðèíöèïû
ôîðìèðîâàíèÿ ñåâîîáîðîòîâ â ðàçëè÷íûõ ïî÷âåííî-êëèìàòè÷åñêèõ çîíàõ, êîòîðûå ïîçâîëÿþò áî-
ëåå ïðîäóêòèâíî èñïîëüçîâàòü ïðèðîäíûå ðåñóðñû, óëó÷øèòü ôèòîñàíèòàðíóþ îáñòàíîâêó, ñíè-
çèòü õèìè÷åñêóþ íàãðóçêó íà ïàøíþ.

Óãëóáëåíèå èññëåäîâàíèé ïî àêòóàëüíûì ïðîáëåìàì îáðàáîòêè ïî÷âû ïðèâåëî ê ðàçðàáîòêå
íàó÷íûõ îñíîâ ñèñòåì îáðàáîòêè ïî÷â äëÿ ðàçëè÷íûõ óðîâíåé îáåñïå÷åííîñòè ïðèðîäíûìè è ïðî-
èçâîäñòâåííûìè ðåñóðñàìè [18–20].

Ñòðåññ-ôàêòîðû ïðåïÿòñòâóþò ðåàëèçàöèè ãåíåòè÷åñêîãî ïîòåíöèàëà ïðîäóêòèâíîñòè ñîðòîâ
êóëüòóðíûõ ðàñòåíèé. Â ñâÿçè ñ ýòèì âîçðàñòàåò àêòóàëüíîñòü ïîèñêà òåõíîëîãè÷åñêèõ ðåøåíèé,
íàïðàâëåííûõ íà ïîâûøåíèå óðîæàéíîñòè ðàñòåíèé è óëó÷øåíèå êà÷åñòâà èõ ïðîäóêöèè, à òàêæå
ÿâëÿþùèõñÿ ýêîëîãè÷åñêè ìåíåå îïàñíûìè è ýêîíîìè÷åñêè ýôôåêòèâíûìè. Ó÷åíûìè èíñòèòóòà
ðàçðàáîòàíû ïîäõîäû ê ôîðìèðîâàíèþ ðåñóðñî- è ýíåðãîñáåðåãàþùèõ òåõíîëîãèé âîçäåëûâàíèÿ
ñåëüñêîõîçÿéñòâåííûõ êóëüòóð äëÿ ðàçëè÷íûõ óðîâíåé èíòåíñèôèêàöèè íà îñíîâå ìèíèìàëèçàöèè
îáðàáîòêè ïî÷âû, óïðàâëåíèÿ íàêîïëåíèåì è ýôôåêòèâíûì èñïîëüçîâàíèåì âëàãè, ïèòàíèåì
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ðàñòåíèé, ïëîäîðîäèåì ïî÷â, ôèòîñàíèòàðíîé ñèòóàöèåé â àãðîöåíîçàõ, ñîâåðøåíñòâîâàíèÿ àñ-
ñîðòèìåíòà õèìè÷åñêèõ ñðåäñòâ çàùèòû ðàñòåíèé è èõ ðàöèîíàëüíîãî ñî÷åòàíèÿ ñ äðóãèìè àãðî-
ïðèåìàìè.

Äëÿ ëåñîñòåïíîé çîíû Àëòàéñêîãî êðàÿ ðàçðàáîòàí ïàêåò àãðîòåõíîëîãèé ïî âîçäåëûâàíèþ
îâñà, ãîðîõà, ÿðîâîé ìÿãêîé è òâåðäîé ïøåíèöû, ïèâîâàðåííîãî ÿ÷ìåíÿ è ñîè, à äëÿ ñòåïíîé
çîíû – ïîäñîëíå÷íèêà.

Â èññëåäîâàíèÿõ èíñòèòóòà áîëüøîå âíèìàíèå óäåëÿåòñÿ èçó÷åíèþ ïëîäîðîäèÿ ïî÷â, ïðèåìîâ
åãî ñîõðàíåíèÿ è âîñïðîèçâîäñòâà, îïòèìèçàöèè ïèòàíèÿ ðàñòåíèé, ðàçðàáîòêå ñèñòåì ïðèìåíåíèÿ
îðãàíè÷åñêèõ è ìèíåðàëüíûõ óäîáðåíèé.

Îòíîñèòåëüíî äåøåâûì è âïîëíå äîñòóïíûì ñðåäñòâîì ïîâûøåíèÿ ïî÷âåííîãî ïëîäîðîäèÿ
äëÿ áîëüøèíñòâà õîçÿéñòâ ÿâëÿåòñÿ çåëåíîå óäîáðåíèå. Â êà÷åñòâå ñèäåðàëüíîé êóëüòóðû â óñëî-
âèÿõ êðàÿ íàèáîëåå ýôôåêòèâåí äîííèê, âûñåâàåìûé â çåðíîïàðîâûõ ñåâîîáîðîòàõ ïîä ïîêðîâ çà-
ìûêàþùåé êóëüòóðû (çåðíîâûå) èëè áåñïîêðîâíî ðàíî âåñíîé â ïàðîâîì ïîëå. Îñâîåíèå
òåõíîëîãèè ïîäãîòîâêè ñèäåðàëüíûõ äîííèêîâûõ ïàðîâ ïîçâîëÿåò ñóùåñòâåííî óëó÷øèòü áàëàíñ
îðãàíè÷åñêîãî âåùåñòâà è ôèçèêî-õèìè÷åñêèå ñâîéñòâà ïî÷âû, ïîâûñèòü óðîâåíü îáåñïå÷åííîñòè
êóëüòóð ñåâîîáîðîòà îñíîâíûìè ýëåìåíòàìè ïèòàíèÿ è ïîäíÿòü ïðîäóêòèâíîñòü ïàøíè íà 2–
4 ö/ãà. Ïðè ýòîì ñëåäóåò ó÷èòûâàòü, ÷òî äåéñòâèå çåëåíîãî óäîáðåíèÿ ïðîÿâëÿåòñÿ â áîëüøåé ñòå-
ïåíè íà âòîðîé è òðåòèé ãîä ïîñëå âíåñåíèÿ [21–22].

Òåîðåòè÷åñêèå è ïîèñêîâûå èññëåäîâàíèÿ ïîçâîëèëè óñòàíîâèòü çàêîíîìåðíîñòè êðóãîâîðî-
òà, áàëàíñà è òðàíñôîðìàöèè àçîòà â àãðîýêîñèñòåìàõ, ðåøèòü âîïðîñû óñèëåíèÿ ïîñòóïëåíèÿ â
àãðîöåíîçû áèîëîãè÷åñêè ôèêñèðóåìîãî àçîòà [23, 24].

Ïîêàçàíî, ÷òî èñïîëüçîâàíèå áèîïðåïàðàòîâ íà îñíîâå êîðíåâûõ äèàçîòðîôîâ ïîçâîëÿåò ïî-
âûñèòü àêòèâíîñòü àçîòôèêñàöèè â 1,5–2,0 ðàçà è ïîäíÿòü ïðîäóêòèâíîñòü çåðíîâûõ êóëüòóð íà
20–30 % [24, 25].

Â ðåçóëüòàòå îðèãèíàëüíûõ èññëåäîâàíèé ðàñøèðåí àññîðòèìåíò èñïîëüçóåìûõ óäîáðåíèé çà
ñ÷åò áèîëîãè÷åñêèõ ïðåïàðàòîâ êîðíåâûõ äèàçîòðîôîâ è êëóáåíüêîâûõ áàêòåðèé, îáåñïå÷èâàþ-
ùèõ ïîâûøåíèå óðîæàéíîñòè çåðíîâûõ è çåðíîáîáîâûõ êóëüòóð íà 15 – 20% ïðè ýêîíîìèè íå ìå-
íåå 30 êã/ãà â ãîä àçîòà ïðîìûøëåííûõ òóêîâ [25, 26].

Òàêèì îáðàçîì, ðàçðàáîòêè â îáëàñòè çåìëåäåëèÿ, ñîçäàííûå â Àëòàéñêîì ÍÈÈÑÕ, îáåñïå-
÷èâàþò áîëåå ýôôåêòèâíîå èñïîëüçîâàíèå ïðèðîäíîãî ïîòåíöèàëà àãðîëàíäøàôòîâ è èìåþùèõñÿ
ìàòåðèàëüíî-òåõíè÷åñêèõ ðåñóðñîâ, ïîâûøåíèå òåõíîëîãè÷åñêîãî óðîâíÿ ïðîèçâîäñòâà è óâåëè-
÷åíèå îáúåìîâ ïðîäóêöèè ñåëüñêîãî õîçÿéñòâà â êðàå.
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Èñòîðèÿ ñòàíîâëåíèÿ è ðàçâèòèÿ ñåëåêöèè ïîëåâûõ êóëüòóð íà Àëòàå èìååò ê íàñòîÿùåìó
âðåìåíè äîñòàòî÷íî ïðîäîëæèòåëüíûé 84-ëåòíèé ïåðèîä. Îò ïåðâûõ îïûòîâ ïî ñîðòîèñïûòà-
íèþ (1930 ã.) è äî íà÷àëà 70-õ ãîäîâ îñíîâíûì îáúåêòîì ñåëåêöèè áûëà ÿðîâàÿ ìÿãêàÿ ïøåíèöà.
Íàèáîëåå çíà÷èìûì äîñòèæåíèåì ÿâëÿåòñÿ ñîçäàíèå è ðàéîíèðîâàíèå â 1961 ã. ñîðòà ñèëüíîé
ïøåíèöû Öåçèóì 31, êîòîðûé çàíèìàë â ìàñøòàáàõ êðàÿ ñðàâíèòåëüíî íåáîëüøóþ ïëîùàäü: äî
100 òûñ. ãà.

Â 1970 ã. íà áàçå îòäåëà ñåëåêöèè èíñòèòóòà áûë îðãàíèçîâàí ñåëåêöèîííûé öåíòð ïî ïîëåâûì
êóëüòóðàì, ãäå â íàñòîÿùåå âðåìÿ îñóùåñòâëÿåòñÿ ñîçäàíèå ñîðòîâ îçèìîé è ÿðîâîé ìÿãêîé ïøå-
íèöû, ÿðîâîé òâåðäîé ïøåíèöû, îâñà, ÿ÷ìåíÿ, ãîðîõà, âèêè, ñîè, ðàïñà, ïîäñîëíå÷íèêà, ìíîãî-
ëåòíèõ è îäíîëåòíèõ êîðìîâûõ êóëüòóð.

Â íà÷àëüíûé ïåðèîä äåÿòåëüíîñòè ñåëåêöåíòðà, íàðÿäó ñ ðåøåíèåì ÷èñòî ñåëåêöèîííûõ çà-
äà÷, ìíîãî âíèìàíèÿ óäåëÿëîñü óêðåïëåíèþ êàäðîâîãî ñîñòàâà è ìàòåðèàëüíî-òåõíè÷åñêîé áàçû
ïîäðàçäåëåíèé. Â 4 ðàçà óâåëè÷èëàñü ÷èñëåííîñòü íàó÷íûõ ñîòðóäíèêîâ è ðàáîòíèêîâ îáñëóæè-
âàþùèõ ïîäðàçäåëåíèé, à òàêæå çíà÷èòåëüíî ðàñøèðèëñÿ ïåðå÷åíü ñåëåêòèðóåìûõ êóëüòóð.

Â 10 ïÿòèëåòêå áûë ñäàí â ýêñïëóàòàöèþ ëàáîðàòîðíûé êîðïóñ ñ áëîêîì òåïëèö ïëîùàäüþ
750 ì2 è çàëîì êëèìîêàìåð. Â 1985 ã. â ñòðîé äåéñòâóþùèõ ââåäåí ñåëåêöèîííî-ñåìåíîâîä÷åñêèé
êîìïëåêñ, âêëþ÷àþùèé ðàçáîðî÷íûå è ñêëàäñêèå ïîìåùåíèÿ, çàë ïîäðàáîòêè è ñóøêè çåðíà, ñå-
ìÿî÷èñòèòåëüíóþ ëèíèþ.

Âñå ýòî ïîçâîëèëî ðàñøèðèòü îáúåìû ïðîðàáàòûâàåìîãî ìàòåðèàëà, ñîêðàòèòü âðåìÿ âûâåäå-
íèÿ ñîðòîâ, à â êîíå÷íîì èòîãå ïîâûñèòü ýôôåêòèâíîñòü ñåëåêöèîííîé ðàáîòû ïî âñåì êóëüòó-
ðàì. Ñâèäåòåëüñòâîì ýòîãî ÿâëÿåòñÿ êîëè÷åñòâî ïðåäëîæåííûõ ê ïðîèçâîäñòâó ñîðòîâ. Òàê, åñëè â
1970–1975 ãã. èíñòèòóò íå èìåë ðàéîíèðîâàííûõ ñîðòîâ, òî â 1976–1980 ãã. èõ áûëî óæå òðè: ïå-
ëþøêà Êîðìîâàÿ 50, ïðîñî Êîðìîâîå 45 è òâåðäàÿ ïøåíèöà Àëòàéêà.

Â íàñòîÿùåå âðåìÿ èç 136 ñîçäàííûõ ñîðòîâ â Ãîñóäàðñòâåííûé ðååñòð ñåëåêöèîííûõ äîñòè-
æåíèé, äîïóùåííûõ ê èñïîëüçîâàíèþ, âíåñåíî 100 ñîðòîâ, íà 57 èç íèõ ïîëó÷åíû ïàòåíòû, 33 èç
êîòîðûõ ïîääåðæèâàþòñÿ â ñèëå; 6 ñîðòîâ çàðåãèñòðèðîâàíû çà ðóáåæîì [1–3]. Â ãîñóäàðñòâåííîì
èñïûòàíèè íàõîäèòñÿ 11 ñîðòîâ, òàêæå 11 ñîðòîâ ïåðåäàíû äëÿ èçó÷åíèÿ â Ðåñïóáëèêó Êàçàõñòàí.

ßðîâàÿ ìÿãêàÿ ïøåíèöà ÿâëÿåòñÿ íàèáîëåå ðàñïðîñòðàíåííîé êóëüòóðîé â Àëòàéñêîì êðàå,
ãäå îíà âûñåâàåòñÿ âî âñåõ 7 ïî÷âåííî-êëèìàòè÷åñêèõ çîíàõ íà îáùåé ïëîùàäè 2,5–2,6 ìëí ãà.
Ýòî, ïîæàëóé, åäèíñòâåííàÿ êóëüòóðà, ïëîùàäè âîçäåëûâàíèÿ êîòîðîé ñîêðàòèëèñü ñ 1990 ã. âñåãî
ëèøü íà 5 %.

Èññëåäîâàíèÿ ïî ÿðîâîé ìÿãêîé ïøåíèöå ñîñðåäîòî÷åíû íà ñîçäàíèè ñîðòîâ òðåõ àãðîýêîëîãè-
÷åñêèõ òèïîâ: ñòåïíîãî, ïîëóèíòåíñèâíîãî è èíòåíñèâíîãî ñ ðàçíîîáðàçíûìè ñðîêàìè ñîçðåâà-
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íèÿ. Ïðîèçâîäñòâó ïðåäëîæåíî áîëåå 20 ñîðòîâ ïøåíèöû, õàðàêòåðèçóþùèõñÿ âûñîêîé
óðîæàéíîñòüþ è ïëàñòè÷íîñòüþ [4, 5]. Ýòî – Àëòàéñêàÿ 100 (2003 ã.), Àëòàéñêàÿ ñòåïíàÿ (2003 ã.),
Àëòàéñêàÿ 325 (2004 ã.), Àëòàéñêàÿ 99 (2005 ã.), Àëòàéñêàÿ 105 (2007 ã.), Àëòàéñêàÿ 530 (2007 ã.), Àë-
òàéñêàÿ 70 (2009 ã.), Àëòàéñêàÿ 110 (2011 ã.), (Àïàñîâêà (2012 ã.), Ñèáèðñêèé àëüÿíñ (2012 ã.), Ñòåï-
íàÿ âîëíà (2013 ã.), Ñòåïíàÿ íèâà (2014 ã.), Òîáîëüñêàÿ (2014 ã.), Àëòàéñêàÿ æíèöà (2014 ã.) è äð.
Âûøåïåðå÷èñëåííûå ñîðòà çàíèìàþò áîëåå 70% ïîñåâíûõ ïëîùàäåé â Àëòàéñêîì êðàå.

Òâåðäàÿ ïøåíèöà, â îòëè÷èå îò ìÿãêîé, â áîëüøåé ñòåïåíè ïîäâåðæåíà ñòðåññàì è, ïðåæäå âñå-
ãî, âîçäóøíîé è ïî÷âåííîé çàñóõå, íî áîëåå îòçûâ÷èâà íà óëó÷øåíèå óñëîâèé âîçäåëûâàíèÿ.

Íåñìîòðÿ íà ñíèæåíèå îáúåìîâ åå ïðîèçâîäñòâà â 90-õ ãîäàõ â 10 ðàç ïî ðÿäó ïðè÷èí, êðàé,
ïî-ïðåæíåìó, îñòàëñÿ êðóïíåéøèì ïðîèçâîäèòåëåì ýòîãî öåííîãî ñûðüÿ íà âîñòîêå Ðîññèè. Â
èíñòèòóòå ñîçäàíî áîëåå 7 âûñîêîêà÷åñòâåííûõ, çàñóõîóñòîé÷èâûõ è óñòîé÷èâûõ ê áîëåçíÿì ñîð-
òîâ: Ãîðäåèôîðìå 53 (1990 ã.), Àëòàéñêàÿ íèâà (1991 ã.), Çàðíèöà Àëòàÿ (1996 ã.), Àëòàéñêèé ÿíòàðü
(2001 ã.), Àëåéñêàÿ (2005 ã.), Ñàëþò Àëòàÿ (2008 ã.), Ïàìÿòè ßí÷åíêî (2012 ã.) è äð. [5–7].

Àêòèâíàÿ ðàáîòà âåäåòñÿ ïî ñåëåêöèè çåðíîôóðàæíûõ êóëüòóð, â òîì ÷èñëå ïî ïèâîâàðåííîìó
ÿ÷ìåíþ. Êàê ïîêàçàë ìíîãîëåòíèé îïûò, óñëîâèÿ Àëòàéñêîãî êðàÿ ïðèãîäíû äëÿ ïðîèçâîäñòâà ñû-
ðüÿ ïèâîâàðåííîé ïðîìûøëåííîñòè. Äëÿ ýòîãî ñîçäàíû ñîðòà: Ñèãíàë (1997 ã.), Âîðñèíñêèé
(2008 ã.) è Âîðñèíñêèé 2 (2011 ã.). Ïðîèçâîäñòâó òàêæå ïðåäëîæåíû ñîðòà ôóðàæíîãî ÿ÷ìåíÿ – Çî-
ëîòíèê (2003 ã.) è Çàäåë (2008 ã.), êîòîðûå ìîãóò áûòü ñ óñïåõîì èñïîëüçîâàíû â æèâîòíîâîäñòâå è
ïèùåâîé ïðîìûøëåííîñòè [5,8].

Äëÿ ýòèõ æå öåëåé áûëè ñîçäàíû ïðîäóêòèâíûå ñîðòà îâñà: Àëòàéñêèé êðóïíîçåðíûé, Êîðè-
ôåé, Àðãóìåíò è Ïåãàñ [5, 8]. Ïåðâûé ñîðò ïîëüçóåòñÿ áîëüøîé ïîïóëÿðíîñòüþ âî âëàãîîáåñïå-
÷åííûõ ðàéîíàõ Äàëüíåâîñòî÷íîãî ðåãèîíà, ïîñêîëüêó ñïîñîáåí ôîðìèðîâàòü óðîæàéíîñòü áîëåå
7,0 ò/ãà. Ñîðò Êîðèôåé (1999 ã.) – çåðíîâîãî èñïîëüçîâàíèÿ, óðîæàéíûé, ïëàñòè÷íûé, âûñîêîáåë-
êîâûé, íèçêîïëåí÷àòûé, âíåñåí â ñïèñîê öåííûõ è çàíèìàåò áîëåå 50% ïîñåâíûõ ïëîùàäåé â Àë-
òàéñêîì êðàå. Ñîðò Àðãóìåíò (2005 ã.) – çåðíîóêîñíîãî èñïîëüçîâàíèÿ, ôîðìèðóåò óðîæàéíîñòü
çåðíà äî 6,0 ò/ãà è çåëåíîé ìàññû áîëåå 30,0 ò/ãà. Ñîðò Ïåãàñ (2009ã) – íèçêîïëåí÷àòûé (20–25%),
çàñóõîóñòîé÷èâûé ñ ïîòåíöèàëüíîé óðîæàéíîñòüþ áîëåå 6,0 ò/ãà. Òðè ïîñëåäíèõ ñîðòà èììóííûå
ê ïûëüíîé ãîëîâíå.

Öåííîé êóëüòóðîé äëÿ Àëòàÿ ìîæåò ñòàòü ñîÿ, çåðíî êîòîðîé ñîäåðæèò äî 20% æèðà è 40% áåë-
êà. Ïðåæíèå ïîïûòêè âíåäðèòü ýòó êóëüòóðó íà îñíîâå äàëüíåâîñòî÷íûõ è åâðîïåéñêèõ ñîðòîâ íå
óâåí÷àëèñü óñïåõîì. Ñ 1994 ã. èíñòèòóò âûñòóïèë èíèöèàòîðîì êîìïëåêñíîãî ðåøåíèÿ ýòîé ïðî-
áëåìû â Ñèáèðè. Ñîçäàíû ñîðòà ñèáèðñêîãî ýêîòèïà ñåëåêöèè èíñòèòóòà (Àëòîì, Íèâà 70 è Íàäå-
æäà), êîòîðûå ïîçâîëÿþò ïîëó÷àòü óðîæàè çåðíà 1,5-2,5 ò/ãà [9]. Â ïåðñïåêòèâå ïëàíèðóåòñÿ
äîâåñòè ïîñåâíûå ïëîùàäè ïîä ñîåé äî 30-50 òûñ. ãà. Ïðè íàäëåæàùèõ èíâåñòèöèÿõ Àëòàé ìîæåò
ñîñòàâèòü ñåðüåçíóþ êîíêóðåíöèþ Äàëüíåìó Âîñòîêó è Êðàñíîäàðñêîìó êðàþ ïî îáåñïå÷åíèþ ñî-
åâûìè áîáàìè íå òîëüêî áëèçëåæàùèå ðåãèîíû (Íîâîñèáèðñêàÿ, Îìñêàÿ, Êåìåðîâñêàÿ, Òîìñêàÿ,
Êóðãàíñêàÿ, ×åëÿáèíñêàÿ, Òþìåíñêàÿ, Èðêóòñêàÿ îáëàñòè, Êàçàõñòàí), íî è åâðîïåéñêîé ÷àñòè
Ðîññèè.

Âåëèêî òàêæå â çåðíîâîì áàëàíñå è çíà÷åíèå ãîðîõà, â ñåëåêöèè êîòîðîãî äîñòèãíóò ñóùåñò-
âåííûé ïðîãðåññ íå òîëüêî â íàðàùèâàíèè óðîæàéíîñòè, íî è â óëó÷øåíèè åãî òåõíîëîãè÷íîñòè
çà ñ÷åò èçìåíåíèÿ àðõèòåêòîíèêè ðàñòåíèÿ. Ýòî ñîðòà – Âàðÿã (2001 ã.), Àâàíñ (2008 ã.), Àëòàéñêèé
óñàòûé (2012 ã.) è Àëòàéñêèé óíèâåðñàëüíûé (2014 ã.) [10, 15].

Â ïîñëåäíèå ãîäû âñå áîëüøèì ñïðîñîì ïîëüçóþòñÿ ìàñëè÷íûå êóëüòóðû è ïðåæäå âñåãî ïîä-
ñîëíå÷íèê. Íèçêîçàòðàòíûå òåõíîëîãèè, âûñîêàÿ òîâàðíîñòü ìàñëîñåìÿí, óñòîé÷èâûé ðîñò öåí äå-
ëàþò åãî îñîáåííî ïðèâëåêàòåëüíûì è ðåíòàáåëüíûì äàæå ïðè íåâûñîêîé óðîæàéíîñòè. Ñ 2001 ïî
2013 ã. ïëîùàäü ïîñåâà ïîä êóëüòóðîé óâåëè÷èëàñü ñî 188 äî 506 òûñ. ãà. Ñîçäàíû ñêîðîñïåëûå âû-
ñîêîïðîäóêòèâíûå ñîðòà ïîäñîëíå÷íèêà Êóëóíäèíñêèé 1 (2002 ã.) è Êóëóíäèíñêèé 4 (ïåðåäàí â
ÃÑÈ â 2012 ã.), âûñîêîìàñëè÷íûé ãèáðèä Êóëóíäèíñêèé 3 (2012 ã.) [10–11].

Äëÿ çîí ñ îãðàíè÷åííûìè ðåñóðñàìè òåïëà åñòü äðóãàÿ öåííàÿ ìàñëè÷íàÿ êóëüòóðà – ÿðîâîé
ðàïñ. Íèçêîãëþêîçèíîëàòíûå è áåçýðóêîâûå ñîðòà ÀÍÈÈÇèÑ-1 (1993 ã.), ÀÍÈÈÇèÑ-2 (1998 ã.),
ÀÍÈÈÑÕ 4 (2011 ã.) ïðåäëîæåíû ê âîçäåëûâàíèþ äëÿ âñåõ îáëàñòåé îò Óðàëà äî Äàëüíåãî Âîñòîêà è
ñïîñîáíû îáåñïå÷èâàòü ïîëó÷åíèå ñâûøå 2,0 ò/ãà ìàñëîñåìÿí. Ýòî óíèêàëüíîå ïî áèîõèìè÷åñêîìó
ñîñòàâó ðàñòåíèå, ñîäåðæàùåå â ñåìåíàõ äî 45–50% æèðà è äî 20–25% áåëêà. Ðàïñîâûé æèð (ìàñëî)
õàðàêòåðèçóåòñÿ íå òîëüêî âûñîêèìè ïèùåâûìè äîñòîèíñòâàìè, íî è óñïåøíî ïðèìåíÿåòñÿ âî ìíî-
ãèõ îòðàñëÿõ ïðîìûøëåííîñòè, âêëþ÷àÿ ïðîèçâîäñòâî ãîðþ÷å-ñìàçî÷íûõ âåùåñòâ[13, 15].

Ñîâìåñòíî ñ ÑèáÍÈÈÑÕ ñîçäàíû âûñîêîïðîäóêòèâíûå ñîðòà îçèìîé ïøåíèöû Æàòâà Àëòàÿ
(2002 ã.) è Îïîðà (2005 ã.).

Çàìåòíûå ðåçóëüòàòû äîñòèãíóòû â ñåëåêöèè îçèìîé òðèòèêàëå, êîòîðûå çàâåðøèëèñü ñîçäàíè-
åì ñåðèè âûñîêîêà÷åñòâåííûõ ñîðòîâ: Àëòàéñêàÿ 1, Àëòàéñêàÿ 2, Àëòàéñêàÿ 3, Àëòàéñêàÿ 4 è Àë-
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òàéñêàÿ 5. Èõ äîñòîèíñòâà – çèìîñòîéêîñòü íà óðîâíå ðæè, ïðîäóêòèâíîñòü çåëåíîé ìàññû ñâûøå
50 ò/ãà, ïðîäîëæèòåëüíûé ïåðèîä åå èñïîëüçîâàíèÿ íà êîðì â ïåðâîé ïîëîâèíå âåãåòàöèè; óðî-
æàéíîñòü çåðíà äî 6,0 ò/ãà [16].

Çíà÷èìûì ôàêòîðîì óñòîé÷èâîãî ïðîèçâîäñòâà çåðíà â êîíòðàñòíûå ïî óðîâíþ óâëàæíåíèÿ
ãîäû ÿâëÿåòñÿ øèðîêîå èñïîëüçîâàíèå êðóïÿíûõ êóëüòóð. Èõ ñòàáèëèçèðóþùàÿ ðîëü îáóñëîâëåíà
îñîáåííîñòÿìè áèîëîãèè ðàçâèòèÿ, ñïåöèôè÷åñêîé ðåàêöèåé íà ðàñïðåäåëåíèå îñàäêîâ â ïåðèîä
âåãåòàöèè, à òàêæå îòíîñèòåëüíî ïîçäíèìè ñðîêàìè ïîñåâà.

Ïðîèçâîäñòâó ïðåäëîæåíû ñîðòà ïðîñà ïîñåâíîãî Áàðíàóëüñêîå 98 è Àëòàéñêîå çîëîòèñòîå,
êîòîðûå ìîæíî èñïîëüçîâàòü êàê íà çåðíî, òàê è äëÿ ïîñåâà íà çåëåíûé êîðì è ñåíî [14, 15].

Ñóùåñòâåííîå âíèìàíèå â ðàáîòå Àëòàéñêîãî ñåëåêöèîííîãî öåíòðà îòâîäèòñÿ áëîêó êîðìî-
âûõ êóëüòóð. Êîíöåïöèÿ ïîâûøåíèÿ ýôôåêòèâíîñòè êîðìîïðîèçâîäñòâà áàçèðóåòñÿ íà íåîáõîäè-
ìîñòè èñïîëüçîâàíèÿ øèðîêîãî ñïåêòðà âûñîêîóðîæàéíûõ, àäàïòèðîâàííûõ, âçàèìîäîïîëíÿþ-
ùèõ, ýêîëîãè÷åñêè äèôôåðåíöèðîâàííûõ è õîçÿéñòâåííî ñïåöèàëèçèðîâàííûõ êóëüòóð è ñîðòîâ.

Ñðåäè ñîðòîâ êîðìîâûõ êóëüòóð, âûâåäåííûõ â ÀÍÈÈÑÕ â êîîïåðàöèè ñ äðóãèìè ñåëåêöè-
îííûìè ó÷ðåæäåíèÿìè è ñàìîñòîÿòåëüíî, ñëåäóåò îòìåòèòü: ïûðåéíèê ñèáèðñêèé Ãîðíîàëòàé-
ñêèé 86, ïûðåéíèê äàóðñêèé ×åðãà, ìîãàð Àëòàéñêèé 23, äîííèê áåëûé Èíåé, ïåëþøêà
Êîðìîâàÿ 50, ïðîñî ïîñåâíîå Êîðìîâîå 45, Àëòàéñêîå êîðìîâîå, ïðîñî àôðèêàíñêîå Êîðìîâîå
151, ñóäàíñêàÿ òðàâà Ïðèàëåéñêàÿ, ëîìêîêîëîñíèê ñèòíèêîâûé Ãóñåëåòîâñêèé, âèêà ìîõíàòàÿ
ÿðîâàÿ Íåæíîñòåáåëüíàÿ, æèòíÿê ãðåáåí÷àòûé Îíãóäàéñêèé, âèêà îçèìàÿ Ôîðòóíà, ãîðîõ ïî-
ñåâíîé Íîâîñèáèðåö, ëþöåðíà Ïðèîáñêàÿ 50, ñóäàíñêàÿ òðàâà Ïðèîáñêàÿ 97, êîñòðåö áåçîñòûé
Ñèáèðñêèé 7 è áîáû êîðìîâûå Ñèáèðñêèå, ðÿä ðàííåñïåëûõ ãèáðèäîâ êóêóðóçû – Ïîðóìáåíü
170 ÀÑÂ, Ïîðóìáåíü 140 ÌÂ, Ïîðóìáåíü 173 ÑÂ, Ïîðóìáåíü 145 ÑÂ, Îáñêèé 150 ÑÂ è Îáñêèé
140 ÑÂ è äð. [14, 15].

Âàæíûå èçìåíåíèÿ ïðîèçîøëè â ñåìåíîâîäñòâå: ðàçðàáîòàíà è àïðîáèðîâàíà ñõåìà óñêîðåí-
íîãî ðàçìíîæåíèÿ íîâûõ ñîðòîâ, êîòîðàÿ ïîçâîëÿåò íà òðåòèé ãîä ðàéîíèðîâàíèÿ äîâåñòè ïëî-
ùàäü âîçäåëûâàíèÿ íîâîãî ñîðòà äî 300 òûñ. ãà; äèôôåðåíöèðîâàíî ïðîèçâîäñòâî îðèãèíàëüíûõ
ñåìÿí ìåæäó ñåëåêöèîííûìè ëàáîðàòîðèÿìè (Ï-1, Ï-2, Ð-1) è ëàáîðàòîðèåé ñåìåíîâîäñòâà (Ð-2 è
Ð-3); âíåäðåíà ñèñòåìà ëèöåíçèðîâàíèÿ ïî îõðàíÿåìûì ñîðòàì.

Öåëåíàïðàâëåííûå èññëåäîâàíèÿ ïî èììóíèòåòó ïîçâîëèëè ñîçäàòü ñåðèþ ñîðòîâ, óñòîé÷èâûõ
ê ïûëüíîé ãîëîâíå, ðæàâ÷èíå è äðóãèì çàáîëåâàíèÿì. Ðàçðàáîòàíà è ðåàëèçîâàíà íà ïðàêòèêå îï-
òèìàëüíàÿ ñõåìà ïîëó÷åíèÿ óíèêàëüíîãî ïî óñòîé÷èâîñòè ê çàáîëåâàíèÿì ñåëåêöèîííîãî ìàòå-
ðèàëà ñ ó÷àñòèåì ïøåíèöû Òèìîôååâà è îäíîçåðíÿíîê [17, 18], íà îñíîâå êîòîðîãî ñîçäàí ñîðò
òâåðäîé ïøåíèöû Àëåéñêàÿ.

Òåîðåòè÷åñêèå èññëåäîâàíèÿ ïî ãåíåòèêå ìèíåðàëüíîãî ïèòàíèÿ îáåñïå÷èëè ñîçäàíèå àãðîõè-
ìè÷åñêè ýôôåêòèâíûõ ñîðòîâ, òîëåðàíòíûõ ê òÿæåëûì ìåòàëëàì, ïåñòèöèäàì è äðóãèì ïîëëþòàí-
òàì, ñ âûñîêèì êà÷åñòâîì ïðîäóêöèè [19–20].

Ïî ðåçóëüòàòàì èçó÷åíèÿ ñîìàêëîíàëüíîé èçìåí÷èâîñòè â êóëüòóðå in vitro Triticum aestivum L.
[21] è èññëåäîâàíèÿì ïî ýêñïåðèìåíòàëüíîìó ìóòàãåíåçó [22] ïîëó÷åí ñòðåññîóñòîé÷èâûé èñõîä-
íûé ñåëåêöèîííûé ìàòåðèàë.

Ðàçðàáîòàíà òåõíîëîãèÿ ñîçäàíèÿ äèãàïëîèäíûõ ëèíèé ÿðîâîé ìÿãêîé ïøåíèöû in vitro, îñíî-
âàííàÿ íà èñïîëüçîâàíèè äâóõ, óñîâåðøåíñòâîâàííûõ ñîòðóäíèêàìè èíñòèòóòà, ìåòîäîâ èíäóê-
öèè ãàïëîèäîâ: êóëüòóðû ïûëüíèêîâ è ãèáðèäèçàöèè ñ Zea mays, îáåñïå÷èâàþùàÿ ïîëó÷åíèå
ãàïëîïðîäóêöèè îò ëþáûõ ãåíîòèïîâ [23].

Óíèôèöèðîâàíû ìåòîäû îöåíêè êà÷åñòâà çåðíà íà ðàííèõ ýòàïàõ ñåëåêöèîííîãî ïðîöåññà, à
òàêæå íà îñíîâå ìíîãîëåòíèõ èññëåäîâàíèé ïðåäëîæåíà áîëåå äèôôåðåíöèðîâàííàÿ êëàññèôèêà-
öèÿ ìÿãêîé ïøåíèöû ïî ïàðàìåòðàì êà÷åñòâà [24].

Òàêèì îáðàçîì, ñ ó÷åòîì çàïðîñîâ ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà è ïåðåðàáàòûâàþùåé
ïðîìûøëåííîñòè, ñåëåêöèîíåðàìè Àëòàéñêîãî ÍÈÈÑÕ ñîçäàíà öåëàÿ ñåðèÿ âûñîêîàäàïòèâíûõ ê
ìåñòíûì óñëîâèÿì ñîðòîâ ÿðîâîé ìÿãêîé è òâåðäîé ïøåíèöû, çåðíîáîáîâûõ, êðóïÿíûõ è ôóðàæ-
íûõ êóëüòóð. Ýôôåêòèâíî ðåàëèçîâàíû ïðîãðàììû ñåëåêöèè ïî ñîâåðøåííî íîâûì íàïðàâëåíè-
ÿì: ñîçäàíû ñîðòà ïèâîâàðåííîãî ÿ÷ìåíÿ – Ñèãíàë, Âîðñèíñêèé è Âîðñèíñêèé 2, ñîðòà ñîè
ñèáèðñêîãî ýêîòèïà – Àëòîì, Íèâà 70 è Íàäåæäà. Ïðåäëîæåííûå íà áàçå ýòèõ ñîðòîâ ýôôåêòèâ-
íûå îðãàíèçàöèîííûå è òåõíîëîãè÷åñêèå ðåøåíèÿ ïîçâîëèëè, ïî ñóòè, ñîçäàòü íîâûå, ýêîíîìè-
÷åñêè âûãîäíûå äëÿ ÀÏÊ îòðàñëè ïðîèçâîäñòâà.
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ÿâëÿþòñÿ äåìîãðàôè÷åñêèé âçðûâ è íåîòâðàòèìî íàäâèãàþùèéñÿ êðèçèñ ÷åëîâå÷åñòâà. â ïåðèîä ñ
1999 ïî 2005 ã. ÷èñëî ãîëîäàþùèõ äîñòèãëî áîëåå 850 ìëí ÷åëîâåê. Â íàñòîÿùåå âðåìÿ èõ ÷èñëî
ïðåâûñèëî 1 ìëðä, ò. å. íàðÿäó ñ áëàãîïîëó÷íûì “çîëîòûì ìèëëèàðäîì” íà Çåìëå ïîÿâèëñÿ è äðó-
ãîé – «ãîëîäàþùèé» ìèëëèàðä. Ïîòåíöèàëüíî ïðèãîäíûå äëÿ îáðàáîòêè çåìëè è çåìëè, êîòîðûå
ìîæíî ðåàëüíî èñïîëüçîâàòü äëÿ âîçäåëûâàíèå ñåëüñêîõîçÿéñòâåííûõ êóëüòóð ïîñòîÿííî óìåíü-
øàþòñÿ [1]*. Ïðè íåâîçìîæíîñòè óâåëè÷åíèÿ ïàõîòíûõ çåìåëü åäèíñòâåííûé ñïîñîá óâåëè÷èòü
ïðîèçâîäñòâî ïðîäîâîëüñòâèÿ – ýòî ñåëåêöèîííîå óâåëè÷åíèå ïðîäóêöèè çà ñ÷åò óâåëè÷åíèÿ óðî-
æàéíîñòè ñ åäèíèöû ïëîùàäè. «Èç-çà» ïðîèçâîäñòâà áèîòîïëèâà íà Çåìëå ïîÿâèëîñü ïî÷òè 100
ìèëëèîíîâ “íîâûõ ãîëîäíûõ” – ëþäåé, êîòîðûì ñåãîäíÿ è â ïîñëåäóþùèå ãîäû íå õâàòàåò ïðîäî-
âîëüñòâèÿ èëè äåíåã, ÷òîáû åãî êóïèòü.

Êàê ìîæåì ìàêñèìèçèðîâàòü óðîæàéíîñòü – çà ñ÷åò ñåëåêöèè è ñåìåíîâîäñòâà? Êàêèå íîâûå
«äîñòóïíûå (îòíîñèòåëüíî äåøåâûå) òåõíîëîãèè ìîæåì èñïîëüçîâàòü? Çà÷åì íóæíû ìîëåêóëÿð-
íî-áèîëîãè÷åñêèå òåõíîëîãèè ñåëåêöèîíåðó? ×òî ðåàëüíî ìîæíî èñïîëüçîâàòü â ñåëåêöèè ðàñòåíèé?

Ìåæäó äåêëàðèðîâàíèåì îá èõ ïðèìåíèìîñòè è óñïåøíûì ïðàêòè÷åñêèì èñïîëüçîâàíèåì
ïðîõîäÿò äåñÿòèëåòèÿ. Õîðîøî èçâåñòíî, ÷òî ñ ìîìåíòà îïèñàíèÿ ìåòîäîâ ïîëó÷åíèÿ ãåíåòè÷åñêè
ðåãóëèðóåìîãî ãåòåðîçèñà íà êóêóðóçå äî øèðîêîãî ïðèìåíåíèÿ â ñåëåêöèè ïðèçíàêîâ, ñâÿçàííûõ
ñ ñèñòåìîé ðåïðîäóêöèè (÷åðåäîâàíèÿ ïðîâåäåíèÿ èíáðèäèíãà ñî ñêðåùèâàíèåì), ïðîøëî íå-
ñêîëüêî äåñÿòèëåòèé. Ðàâíî, êàê è ñ ìîìåíòà îïèñàíèÿ ÖÌÑ äî øèðîêîãî èñïîëüçîâàíèÿ ýòîãî
ÿâëåíèÿ â ñõåìàõ ñåëåêöèè è ñèñòåìå ñåìåíîâîäñòâà. ×òî æäåì îò ïðèìåíåíèÿ ìåòîäîâ ìîëåêó-
ëÿðíîé áèîëîãèè â ñåëåêöèè ðàñòåíèé.

Ýòè è äðóãèå ïðîáëåìû áóäóò ðåòðîñïåêòèâíî ðàññìîòðåíû â äîêëàäå.
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Äëÿ ñîâðåìåííîãî ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà âàæíåéøåå çíà÷åíèå èìåþò ôàêòîðû,
ïîçâîëÿþùèå îáåñïå÷èòü ñíèæåíèå çàòðàò, ïîëó÷àòü ñáàëàíñèðîâàííûå êîðìà ñ âûñîêèì ñîäåð-
æàíèåì ýíåðãèè è ïðîòåèíà. Â ðàñòåíèåâîäñòâå íàèáîëåå âûñîêîçàòðàòíûìè ÿâëÿþòñÿ ÷àñòûå ïå-
ðåïàøêè, âíåñåíèå äîðîãèõ óäîáðåíèé. Ïîýòîìó ïðîÿâëÿåòñÿ ïîâûøåííûé èíòåðåñ ê âûðàùèâà-
íèþ âûñîêîýíåðãåòè÷åñêèõ ìíîãîëåòíèõ òðàâ è áîáîâî-çëàêîâûõ òðàâîñìåñåé. Ýòî áû ïîçâîëèëî
îáåñïå÷èòü â ñìåñÿõ çëàêîâûå êîìïîíåíòû àçîòîì, ñíèçèòü íîðìû âíåñåíèÿ àçîòà è çà ñ÷åò êîðíå-
âûõ è ïîæíèâíûõ îñòàòêîâ óëó÷øàòü ïëîäîðîäèå ïî÷âû è óðîæàéíîñòü ïîñëåäóþùèõ ñåëüñêîõî-
çÿéñòâåííûõ êóëüòóð.

Ïî ñîîáùåíèþ Â.Å. Øåâ÷óêà [1] â Âîñòî÷íîé Ñèáèðè äëÿ áîáîâûõ íåäîñòàòî÷íî áèîëîãè÷å-
ñêîãî àçîòà äàæå ïðè àêòèâíîé ôèêñàöèè ìîëåêóëÿðíîãî àçîòà êëóáåíüêîâûìè áàêòåðèÿìè. Òîëü-
êî ñî÷åòàíèå áèîëîãè÷åñêîãî è ìîëåêóëÿðíîãî àçîòà äàåò íàèáîëüøóþ ïðèáàâêó óðîæàÿ.

Öåëü ðàáîòû – äàòü ñðàâíèòåëüíóþ îöåíêó óðîæàéíîñòè ÷èñòûõ è ñìåøàííûõ ïîñåâîâ ìíîãî-
ëåòíèõ çëàêîâûõ è áîáîâûõ  òðàâ. Èçó÷èòü íîðìû âûñåâà êîìïîíåíòîâ òðàâîñìåñåé.

ÌÀÒÅÐÈÀËÛ, ÓÑËÎÂÈß È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Â 2001–2005 ãã. ïðîâåäåíû îïûòû ïî èçó÷åíèþ ýôôåêòèâíîñòè âîçäåëûâàíèÿ ÷èñòûõ è ñìå-
øàííûõ ïîñåâîâ ìíîãîëåòíèõ áîáîâûõ è çëàêîâûõ òðàâ, íîðìû âûñåâà êîìïîíåíòîâ. Èçó÷àëè
êóëüòóðû: ëþöåðíà ñîðòà Òàåæíàÿ; êëåâåð êðàñíûé – Òóëóíñêèé; êîçëÿòíèê âîñòî÷íûé – Ãàëå;
êîñòðåö áåçîñòûé – Òóëóíñêèé; îâñÿíèöà ëóãîâàÿ – Ïðèàíãàðñêàÿ. Íîðìû âûñåâà ñåìÿí â ÷èñòûõ
ïîñåâàõ áûëè: ëþöåðíà – 16; êëåâåð – 15; êîñòðåö áåçîñòûé – 20; îâñÿíèöà ëóãîâàÿ – 16, êîçëÿò-
íèê âîñòî÷íûé – 30 êã/ãà. Íîðìû âûñåâà êîìïîíåíòîâ â ñìåñÿõ îò ïîëíîé íîðìû: êîñòðåö áåçîñ-
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òûé + ëþöåðíà (50 % + 50 %, 75 % + 25 %, 25 % + 75 %); êîñòðåö áåçîñòûé + êëåâåð êðàñíûé (75 %
+ 25 %, 50 % + 50 %); êîñòðåö áåçîñòûé + êîçëÿòíèê âîñòî÷íûé (75 % + 25 %, 50 % + 50 %); îâñÿíè-
öà ëóãîâàÿ + ëþöåðíà (50 % + 50 %); îâñÿíèöà ëóãîâàÿ + êëåâåð (50 % + 50 %).

Ïëîùàäü äåëÿíîê 105 ì2, ïîâòîðíîñòü ÷åòûðåõêðàòíàÿ. Ïîñåâ òðàâîñìåñåé áåñïîêðîâíûé
ïðîâåäåí ñåÿëêîé ÑÍ-16. Ñåìåíà ñìåøèâàëèñü ñ ãðàíóëèðîâàííûì ñóïåðôîñôàòîì â ñîîòíîøå-
íèè 1:3 ïî âåñó. Ñðîê ñåâà – òðåòüÿ äåêàäà èþíÿ. Òåõíîëîãèÿ ïîäãîòîâêè ïî÷âû îáùåïðèíÿòàÿ äëÿ
äàííîé çîíû. Ìèíåðàëüíûå óäîáðåíèÿ â äîçå P60K60 âíåñåíû ïåðåä ïîñåâîì ïîä êóëüòèâàöèþ.
Àçîòíûå óäîáðåíèÿ â äîçå N45 âíîñèëè âåñíîé åæåãîäíî. Ïî÷âà îïûòíîãî ó÷àñòêà ñåðàÿ ëåñíàÿ òÿ-
æåëîñóãëèíèñòàÿ. Â ïàõîòíîì ñëîå ñîäåðæèòñÿ ãóìóñà 5,2 %, Ð2Î5 – 16, Ê2Î – 9,3 ìã/100 ã. ïî÷âû,
ðÍ – 4,9, ñòåïåíü íàñûùåííîñòè îñíîâàíèÿìè 74–76 %.

Âåãåòàöèîííûå ïåðèîäû çà âðåìÿ èññëåäîâàíèé çíà÷èòåëüíî îòëè÷àëèñü ïî êîëè÷åñòâó è âðå-
ìåíè âûïàäåíèÿ îñàäêîâ. Âñå ýòè ãîäû ìîæíî îòíåñòè ê àíîìàëüíûì. Îñîáåííî îñòðîçàñóøëè-
âîé áûëà ïåðâàÿ ïîëîâèíà ëåòà 2003 ã. Òàê, çà ìàé – èþíü âûïàëî âñåãî 48 % îñàäêîâ ïî
ñðàâíåíèþ ñ ìíîãîëåòíåé íîðìîé. Èçáûòî÷íî óâëàæíåííûì áûë 2004 ã. Â ýòîì ãîäó êîëè÷åñòâî
îñàäêîâ çà ìàé – èþíü ïðåâûñèëî ñðåäíåìíîãîëåòíþþ íîðìó â 2 ðàçà, à â èþëå è àâãóñòå èõ êîëè-
÷åñòâî ïðåâûøàëî  íîðìó íà 23,4 è 16,8 % ñîîòâåòñòâåííî.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïîäñ÷¸ò ãóñòîòû âñõîäîâ ìíîãîëåòíèõ òðàâ â 2001 ã. ïîêàçàë, ÷òî â ÷èñòûõ ïîñåâàõ, íåçàâèñèìî
îò êóëüòóð, îíè ðàâíÿëèñü îò 60.0 äî 66.8 % îò ïîëíîé íîðìû âûñåâà. Â òðàâîñìåñÿõ æå êîñòðåöà
áåçîñòîãî ñ áîáîâûìè êóëüòóðàìè ïîëåâàÿ âñõîæåñòü ó ëþöåðíû è êëåâåðà áûëà âûøå, ÷åì ó êîñò-
ðåöà, à ó êîçëÿòíèêà íèæå.

Îòðàñòàíèå òðàâîñòîåâ ìíîãîëåòíèõ òðàâ â 2002 ã. íà÷àëîñü 28 àïðåëÿ, 2003 ã. – 3 ìàÿ, 2004 ã. –
30 àïðåëÿ è 2005 ã. – 10 ìàÿ. Íàñòóïëåíèå î÷åðåäíûõ ôàç ðàçâèòèÿ îïðåäåëÿëîñü òåìïåðàòóðíûì
ðåæèìîì ìàÿ – èþíÿ. Âûõîä â òðóáêó – íà÷àëî êîëîøåíèÿ â ýòè ãîäû ó êîñòðåöà áåçîñòîãî íàñòó-
ïàëè ñîîòâåòñòâåííî 12, 8, 6, 20 èþíÿ, êîëîøåíèå – 21, 17, 15, 28 èþíÿ. Èç áîáîâûõ òðàâ íàèáîëåå
ñêîðîñïåëûì áûë êîçëÿòíèê âîñòî÷íûé. Öâåòåíèå êîçëÿòíèêà íàñòóïàëî â 2002 ã. – 12 èþíÿ, â
2003 ã. – 14 èþíÿ è 2004 ã. – 20 èþíÿ, ëþöåðíû – 5–12 èþëÿ, êëåâåðà – 12–26 èþëÿ.

Â áîòàíè÷åñêîì ñîñòàâå òðàâîñìåñåé çà ãîäû èññëåäîâàíèé ñîäåðæàíèå êëåâåðà êðàñíîãî ñíè-
çèëîñü ñ 30,0 % â 2002 ã. äî 4,6 % â 2003 ã. Â 2004 ã. â ñâÿçè ñ áëàãîïðèÿòíûìè êëèìàòè÷åñêèìè óñ-
ëîâèÿìè ñîäåðæàíèå êëåâåðà êðàñíîãî ïîâûñèëîñü äî 16,7 %. Òàêàÿ æå çàêîíîìåðíîñòü ïðîñëå-
æèâàëàñü è â òðàâîñìåñÿõ ñ êîçëÿòíèêîì. Ñîäåðæàíèå ëþöåðíû â ñìåñÿõ ïî âñåì íîðìàì âûñåâà
ñòàáèëüíî ñíèæàëîñü. Áîáîâûå êîìïîíåíòû íà ÷åòâåðòûé ãîä èñïîëüçîâàíèÿ ïðàêòè÷åñêè âûïàëè
èç òðàâîñòîÿ. Êîñòðåö áåçîñòûé çàíÿë ãîñïîäñòâóþùåå ìåñòî â çàñåëåíèè òåððèòîðèè äåëÿíîê è
ôîðìèðîâàíèè óðîæàÿ.

Ïî äàííûì îïûòà, ñìåñè êîñòðåöà ñ ëþöåðíîé è êëåâåðîì èìåþò äîñòàòî÷íî âûñîêîå ñîäåð-
æàíèå áîáîâûõ êóëüòóð äâà ãîäà, à êîçëÿòíèê â ñìåñè ñ êîñòðåöîì äåðæèòñÿ òðè ãîäà.

Â 2002 ã. èç-çà ñèëüíîé çàñóõè âî âòîðîé ïîëîâèíå ëåòà òðàâû íå ñôîðìèðîâàëè ïðèãîäíîãî
äëÿ ìåõàíèçèðîâàííîé óáîðêè óðîæàÿ îòàâû. Ìàêñèìàëüíûé óðîæàé â ïåðâîì óêîñå äàë êëåâåð
êðàñíûé – 120 ö/ãà çåëåíîé ìàññû è òðàâîñìåñü êîñòðåö 50 % + êëåâåð 50 % – 120,4 ö/ãà.

Â ñóììå çà äâà ãîäà ïðîÿâèëàñü àíàëîãè÷íàÿ çàêîíîìåðíîñòü: áîëåå ïðîäóêòèâíûìè áûë îä-
íîâèäîâîé ïîñåâ êëåâåðà (10,59 ò/ãà) [2].

Êëåâåðî-çëàêîâûå òðàâîñòîè ïðè òð¸õëåòíåì èñïîëüçîâàíèè õàðàêòåðèçîâàëèñü áîëåå âûñî-
êîé óðîæàéíîñòüþ ïî ñðàâíåíèþ ñ ëþöåðíî-çëàêîâûìè, ÷òî ñâÿçàíî, ïî-âèäèìîìó, ñ ìåäëåííûì
ðîñòîì ëþöåðíû â ïåðâûå ãîäû å¸ æèçíè [3].

Â 2003 ã. óðîæàéíîñòü òðàâ êîëåáàëàñü îò 42,9 äî 70,7 ö/ãà çåëåíîé ìàññû è âî âòîðîì óêîñå ïî
âñåì âàðèàíòàì îïûòà îíà áûëà âûøå, ÷åì â ïåðâîì, è ñîñòàâèëà îò 48 äî 109,2 ö/ãà çåëåíîé ìàñ-
ñû. Áëàãîïðèÿòíîå ñî÷åòàíèå â 2004 ã. âëàãè è òåïëà ñïîñîáñòâîâàëè ôîðìèðîâàíèþ äâóõ óêîñîâ â
ñìåøàííûõ ïîñåâàõ, íî ïðè ýòîì áîáîâûå êóëüòóðû ïðîèçðàñòàëè ìåñòàìè â íåáîëüøîì êîëè÷åñò-
âå. Â 2005 ã. èç-çà âûñîêèõ òåìïåðàòóð âîçäóõà è íåäîñòàòêà âëàãè âî âòîðîé ïîëîâèíå ëåòà áûë ïî-
ëó÷åí õîðîøèé óðîæàé òîëüêî â ïåðâîì óêîñå â îäíîâèäîâîì ïîñåâå êîñòðåöà áåçîñòîãî è â
âàðèàíòàõ ñ ñìåøàííûìè êóëüòóðàìè, ãäå ïî÷òè ïîëíîñòüþ ãîñïîäñòâîâàë êîñòðåö áåçîñòûé. Âà-
ðèàíòû, ñîñòîÿùèå èç ïîñåâîâ áîáîâûõ êóëüòóð â ÷èñòîì âèäå, ïðàêòè÷åñêè ïîëíîñòüþ áûëè çàíÿ-
òû ðàçíîòðàâüåì.

Â ñðåäíåì çà ÷åòûðå ãîäà èñïîëüçîâàíèÿ òðàâîñìåñåé êîñòðåöà áåçîñòîãî ñ ëþöåðíîé, êëå-
âåðîì è êîçëÿòíèêîì óðîæàéíîñòü êîðìîâûõ åäèíèö ñîñòàâèëà îò 24,5 ö/ãà äî 26,4 ö/ãà è îáìåí-
íîé ýíåðãèè îò 31,3 äî 34,0 ÃÄæ/ãà. Ïî êîðìîâûì åäèíèöàì îíè ïðåâçîøëè ÷èñòûå ïîñåâû
ëþöåðíû, êëåâåðà è êîçëÿòíèêà íà 5,4–6,4 ö/ãà ê. åä., à êîñòðåöà áåçîñòîãî íà 2–2,8 ö/ãà ê.åä. Îò-
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ìå÷åíà òåíäåíöèÿ ðîñòà óðîæàéíîñòè â òðàâîñìåñÿõ ñ ïîâûøåííûìè íîðìàìè âûñåâà áîáîâûõ
êîìïîíåíòîâ.

Íàäî îòìåòèòü, ÷òî âèäû áîáîâûõ òðàâ, äàþùèå âûñîêèå óðîæàè â ÷èñòîì ïîñåâå, â áëàãî-
ïðèÿòíûõ óñëîâèÿõ ïîêàçûâàþò òàêèå æå ðåçóëüòàòû è ïðè âîçäåëûâàíèè èõ â òðàâîñìåñÿõ. Â íà-
øèõ èññëåäîâàíèÿõ ïðîäóêòèâíîñòü òðàâîñìåñåé âûøå ÷èñòûõ ïîñåâîâ.

Ñåáåñòîèìîñòü êîðìîâ çàâèñåëà îò óðîæàéíîñòè è òåõíîëîãèè çàãîòîâêè êîðìîâ. Ñåáåñòîè-
ìîñòü 1 ö ñåíà èç òðàâîñìåñåé ëþöåðíà 50 % + êîñòðåö 50 % ñîñòàâèëà 49,55 ðóá., ñåíà-
æà –21,88 ðóá., çåëåíîãî êîðìà – 11,64 ðóá., 1 ö ñåíà ëþöåðíû – 57,81 ðóá., ñåíàæà – 39,3 ðóá.,
çåëåíîé ìàññû – 13,2 ðóá., êîñòðåöîâîãî ñåíà – 56,76 ðóá.

Ñîäåðæàíèå â 1 ê. åä. ïðîòåèíà áûëî íàèáîëüøèì ó áîáîâûõ. Â çàâèñèìîñòè îò êóëüòóð ñîäåð-
æàíèå ïðîòåèíà â 1 ê. åä. ñîñòàâëÿëî 166–149 ã. Ñ óâåëè÷åíèåì íîðì âûñåâà áîáîâûõ êîìïîíåíòîâ
â òðàâîñìåñÿõ ñ 25 äî 50–75 % îò ïîëíîé íîðìû ñîäåðæàíèå ïðîòåèíà â 1 ê. åä. òàêæå âîçðàñòàëî îò
110,7 äî 128,4 ã. Íàèáîëåå âûñîêèé ÷èñòûé ýíåðãåòè÷åñêèé äîõîä äàþò ìíîãîëåòíèå òðàâû ïðè èõ
èñïîëüçîâàíèè íà çåëåíûé êîðì. Ñàìûé íèçêèé êîýôôèöèåíò ýíåðãåòè÷åñêîé ýôôåêòèâíîñòè
ñîñòàâèë ïðè èñïîëüçîâàíèè òðàâ íà ñåíî.

ÂÛÂÎÄÛ

1. Ëó÷øèå íîðìû âûñåâà òðàâîñìåñåé: êîñòðåö 25–50 % + ëþöåðíà 75–50 %; êîñòðåö 50 % +
êëåâåð 50 %; êîñòðåö 50 % + êîçëÿòíèê 50 %. Ýòè òðàâîñìåñè äàþò âûñîêèé óðîæàé êîðìà è ìàê-
ñèìàëüíûé ñáîð ïåðåâàðèìîãî ïðîòåèíà.

2. Îáåñïå÷åííîñòü 1 ê. åä. ïðîòåèíîì áûëà ñàìîé âûñîêîé ó áîáîâûõ òðàâ – 171.1–149 ã, à â áî-
áîâî-çëàêîâûõ òðàâîñìåñÿõ â çàâèñèìîñòè îò íîðì âûñåâà ñåìÿí ëþöåðíû, êëåâåðà, êîçëÿòíèêà –
128,4 –109,5 ã. Â 1 ê. åä. êîñòðåöà áåçîñòîãî ñîäåðæàëîñü –  108.1–88 ã.

3. Â ñðåäíåì çà 4 ãîäà âñå òðàâîñìåñè êîñòðåöà ñ áîáîâûìè ïî âûõîäó êîðìîâûõ åäèíèö è îá-
ìåííîé ýíåðãèè 37.1-44.8 ÃÄæ/ãà ïðåâçîøëè îäíîâèäîâûå ïîñåâû áîáîâûõ – 29.5-33.1 ÃÄæ/ãà.
Ïðîäóêòèâíîñòü êîñòðåöà áåçîñòîãî ñîñòàâèëà 37.4 ÃÄæ/ãà.
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Â íàñòîÿùåå âðåìÿ îòäåë êàðòîôåëÿ ÑèáÍÈÈÑÕ âåäåò ðàáîòó â òðåõ íàïðàâëåíèÿõ: ñåëåê-
öèÿ – ñîçäàíèå ñîðòîâ êàðòîôåëÿ, àäàïòèðîâàííûõ ê óñëîâèÿì ëåñîñòåïíîé çîíû Çàïàäíîé Ñèáè-
ðè; áèîòåõíîëîãèÿ – îçäîðîâëåíèå ñîðòîâ è ãèáðèäîâ ñ èñïîëüçîâàíèåì êóëüòóðû ìåðèñòåì è
ñîâðåìåííûõ ìåòîäîâ; ïåðâè÷íîå ñåìåíîâîäñòâî ïî ñîðòàì, âêëþ÷åííûì â Ãîñóäàðñòâåííûé ðå-
åñòð ÐÔ, êàê ñåëåêöèè èíñòèòóòà, òàê è äðóãèõ îðèãèíàòîðîâ.

Îñíîâíîé çàäà÷åé ñåëåêöèîííîé ðàáîòû ïî êàðòîôåëþ ÿâëÿåòñÿ ñîçäàíèå àäàïòèðîâàííûõ ê
ðàçíîîáðàçíûì óñëîâèÿì ðåãèîíà ñîðòîâ ðàçëè÷íûõ ãðóïï ñïåëîñòè, îáëàäàþùèõ êîìïëåêñîì õî-
çÿéñòâåííî-öåííûõ ïðèçíàêîâ. Îñíîâíûå ïðèîðèòåòû:
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– ñòàáèëüíî âûñîêàÿ ïðîäóêòèâíîñòü â ðåçêî èçìåí÷èâûõ êëèìàòè÷åñêèõ óñëîâèÿõ;
– âûñîêèå òîâàðíûå è ñòîëîâûå êà÷åñòâà êëóáíåé;
– õîçÿéñòâåííàÿ ðàííåñïåëîñòü;
– îòíîñèòåëüíàÿ óñòîé÷èâîñòü ê íàèáîëåå ðàñïðîñòðàíåííûì áîëåçíÿì è âðåäèòåëÿì, à òàêæå

íåãàòèâíûì àáèîòè÷åñêèì ôàêòîðàì ñðåäû. Íàèáîëåå ðàñïðîñòðàíåííûìè è âðåäîíîñíûìè â ðå-
ãèîíå ÿâëÿþòñÿ âèðóñíûå çàáîëåâàíèÿ, ôèòîôòîðîç, àëüòåðíàðèîç, ðèçîêòîíèîç, ïàðøà îáûêíî-
âåííàÿ.

Â ïîñëåäíèå ãîäû îáîñòðèëàñü ïðîáëåìà íåìàòîäîóñòîé÷èâîñòè ñîðòîâ â ñâÿçè ñ ðàñïðîñòðà-
íåíèåì çîëîòèñòîé êàðòîôåëüíîé íåìàòîäû Globodera rostochiensis Woll.

Íà îñíîâàíèè ñèñòåìàòè÷åñêîãî èçó÷åíèÿ ïîñòîÿííî ïîïîëíÿþùåéñÿ êîëëåêöèè ñîðòîâ, ñî-
ñòîÿùåé èç ðàçíîîáðàçíîãî ãåíåòè÷åñêîãî ìàòåðèàëà, âåäåòñÿ îòáîð ïðèãîäíûõ äëÿ ãèáðèäèçàöèè
ôîðì, îáëàäàþùèõ íåîáõîäèìûì êîìïëåêñîì ïðèçíàêîâ ñ îïòèìàëüíûì óðîâíåì èõ ïðîÿâëåíèÿ.
Äëÿ ðàñøèðåíèÿ ãåíåòè÷åñêîé îñíîâû ñåëåêöèîííîãî ìàòåðèàëà â ãèáðèäèçàöèþ âîâëåêàþòñÿ
ñîðòà, â ïðîèñõîæäåíèè êîòîðûõ èìåþòñÿ ðîäèòåëüñêèå ôîðìû, ïîëó÷åííûå ñ èñïîëüçîâàíèåì
äèêèõ âèäîâ, ÷òî îñîáåííî âàæíî äëÿ ïðèäàíèÿ íîâûì ñîðòàì óñòîé÷èâîñòè ê áèîòè÷åñêèì è
àáèîòè÷åñêèì ôàêòîðàì.

Çà ïîñëåäíèå 40 ëåò â ëàáîðàòîðèè ñîçäàíû ñîðòà: ðàííåñïåëûé – Àë¸íà, ñðåäíåðàííèé –
Ñåíòÿáðü, ñðåäíåñïåëûé – Ëàçàðü.

Êðîìå òîãî, çà ïîñëåäíèå ãîäû ñîçäàíû íîâûå ñîðòà: ñðåäíåñïåëûé ñîðò Õîçÿþøêà (ãîä âêëþ÷å-
íèÿ â Ãîñóäàðñòâåííûé ðååñòð ñåëåêöèîííûõ äîñòèæåíèé Ðîññèéñêîé Ôåäåðàöèè – 2009, â íàñòîÿ-
ùåå âðåìÿ ðåêîìåíäîâàí äëÿ âûðàùèâàíèÿ â Çàïàäíîñèáèðñêîì è Âîñòî÷íîñèáèðñêîì ðåãèîíàõ).
Îñíîâíûå äîñòîèíñòâà ýòîãî ñîðòà – óñòîé÷èâîñòü ê çîëîòèñòîé êàðòîôåëüíîé íåìàòîäå, âûñîêàÿ
óðîæàéíîñòü, ïîâûøåííîå ñîäåðæàíèå ñóõîãî âåùåñòâà, êðàõìàëà, ñáàëàíñèðîâàííûé óðîâåíü óñòîé-
÷èâîñòè ê îñíîâíûì áîëåçíÿì. Ñîðò õàðàêòåðèçóåòñÿ õîðîøèìè âêóñîâûìè êà÷åñòâàìè, âûñîêîé
ìó÷íèñòîñòüþ, ñëàáî òåìíåþùåé ìÿêîòüþ è íèçêèì ñîäåðæàíèåì ðåäóöèðóþùèõ ñàõàðîâ.

Â 2013 ã. âêëþ÷åí â Ãîñóäàðñòâåííûé ðååñòð ñåëåêöèîííûõ äîñòèæåíèé ÐÔ ñðåäíåñïåëûé
ñòîëîâûé ñîðò Ñîòî÷êà. Ñîðò îòëè÷àåòñÿ âûñîêèìè ñòîëîâûìè êà÷åñòâàìè, ñîäåðæèò â êëóáíÿõ
ïîâûøåííîå êîëè÷åñòâî áåëêà è âèòàìèíà Ñ, ïîíèæåííîå ñîäåðæàíèå ðåäóöèðóþùèõ ñàõàðîâ
äåëàåò åãî ïðèãîäíûì äëÿ èçãîòîâëåíèÿ ÷èïñîâ è ôðè.

Óïîìÿíóòûå âûøå ñîðòà ñîçäàíû àâòîðñêèì êîëëåêòèâîì: Á.Í. Äîðîæêèí, Í.Â. Äåðãà÷åâà,
Ñ.Â. Ñîãóëÿê, Ñ.À. Ðåéòåð, À.È. ×åðåìèñèí,  À.Â. Ïåòðÿêîâà, Ñ.Ã. Êóçüìèíà.

Òåñíîå ñîòðóäíè÷åñòâî ñ ñåëåêöèîíåðàìè Ðåñïóáëèêè Êàçàõñòàí – À.Ñ. Óäîâèöêèì, Â.Ã. Òó-
ëàåâîé, Ð.Ì. Àëüìóðçèíîé è äð. ïîçâîëèëî ñîçäàòü ñðåäíåñïåëûé ñòîëîâûé ñîðò Àëàÿ çàðÿ, ñðåä-
íåïîçäíèé ñîðò Äóíÿøà, âêëþ÷åííûå â Ãîñóäàðñòâåííûé ðååñòð Ðåñïóáëèêè Êàçàõñòàí. Ïåðåäàí
è â íàñòîÿùåå âðåìÿ ïðîõîäèò èñïûòàíèå ñîðò ñîâìåñòíîé ñåëåêöèè ÑèáÍÈÈÑÕ è Ñåâåðî-Çà-
ïàäíîãî íàó÷íî-ïðîèçâîäñòâåííîãî öåíòðà ñåëüñêîãî õîçÿéñòâà ÐÊ ñîðò Êîðìèëèöà.

Ïàðàëëåëüíî ïðàêòè÷åñêîé ñåëåêöèè è íà åå îñíîâå â ëàáîðàòîðèè îñóùåñòâëÿåòñÿ ïîñòîÿí-
íîå ñîâåðøåíñòâîâàíèå íàó÷íî-ìåòîäè÷åñêèõ îñíîâ ñåëåêöèè êàðòîôåëÿ ïðèìåíèòåëüíî ê óñëî-
âèÿì Çàïàäíîé Ñèáèðè.

Èññëåäîâàíû çàêîíîìåðíîñòè èçìåí÷èâîñòè ñåëåêòèðóåìûõ ïðèçíàêîâ, âûðàáîòàíû îáùèå
ïðèíöèïû è ðåãèîíàëüíûå ïðèîðèòåòû ñåëåêöèè êóëüòóðû â óñëîâèÿõ Çàïàäíîé Ñèáèðè, ðàçðàáî-
òàíû ýìïèðè÷åñêèå ìîäåëè ðàííåñïåëîãî è ñðåäíåðàííåãî ñòîëîâûõ ñîðòîâ êàðòîôåëÿ äëÿ ëåñî-
ñòåïíîé çîíû Çàïàäíîé Ñèáèðè.

Íà ïðîòÿæåíèè âñåãî ïåðèîäà ñîâåðøåíñòâîâàëàñü òåõíîëîãèÿ ñåëåêöèîííîãî ïðîöåññà â ñå-
ëåêöèîííûõ ïèòîìíèêàõ. Îñíîâíûìè ýëåìåíòàìè ýòîé òåõíîëîãèè ÿâëÿþòñÿ: âûðàùèâàíèå ñåÿí-
öåâ ñ èñïîëüçîâàíèåì ïðÿìîãî ïîñåâà ñåìÿí â ãðóíò ñ ïðèìåíåíèåì ãåðáèöèäîâ äëÿ áîðüáû ñ
ñîðíÿêàìè â ôàçó âñõîäîâ; óñòðàíåíèå ýôôåêòà ðàçìåðà ïîñàäî÷íîãî êëóáíÿ â ðàííèõ ñåëåêöèîí-
íûõ ïèòîìíèêàõ çà ñ÷åò èñïîëüçîâàíèÿ ìàññîâîãî îòáîðà íà ýòàïå ïåðâîãî êëóáíåâîãî ïîêîëåíèÿ;
ìåõàíèçàöèÿ òåõíîëîãè÷åñêèõ îïåðàöèé ïîñàäêè è óáîðêè âî âñåõ ñåëåêöèîííûõ ïèòîìíèêàõ;
ïðèìåíåíèå êîìïüþòåðèçèðîâàííîãî ïîäáîðà ïàð è îöåíêè ñåëåêöèîííîãî ìàòåðèàëà ñ èñïîëüçî-
âàíèåì ñïåöèàëüíûõ ïðîãðàìì äëÿ ïåðñîíàëüíîãî êîìïüþòåðà.

Áîëüøîé âêëàä â ðàçâèòèå ñåìåíîâîäñòâà è ðàçðàáîòêó ñîðòîâîé àãðîòåõíèêè äëÿ Çàïàäíîé
Ñèáèðè âíåñëà êàíäèäàò ñ.-õ. íàóê Ë.Ë. Êîòëÿðîâà, êîòîðàÿ ñ 1969 ïî 1994 ã. ðóêîâîäèëà ëàáîðàòî-
ðèåé ñåìåíîâîäñòâà êàðòîôåëÿ, à çàòåì îòäåëîì êàðòîôåëÿ. Ïîä åå íåïîñðåäñòâåííûì ðóêîâî-
äñòâîì â 1985 ã. áûëà ñîçäàíà ëàáîðàòîðèÿ ïî îçäîðîâëåíèþ ñåìåííîãî êàðòîôåëÿ ìåòîäîì
âåðõóøå÷íîé ìåðèñòåìû. Ó èñòîêîâ îñâîåíèÿ íîâîãî ìåòîäà îçäîðîâëåíèÿ êàðòîôåëÿ ñ èñïîëüçî-
âàíèåì âåðõóøå÷íîé ìåðèñòåìû è êóëüòèâèðîâàíèÿ ðàñòåíèé in vitro â ñåìåíîâîäñòâå êàðòîôåëÿ
ñòîÿëè Ñ.À. Ðåéòåð è Î.Â. Ïåòðÿêîâà. Â íàñòîÿùåå âðåìÿ â ãðóïïå áèîòåõíîëîãèè îòäåëà ðàáîòàþò
òàêæå íàó÷íûé ñîòðóäíèê È.À. ßêèìîâà è ëàáîðàíò Å.Þ. Ìàòþøèíà.
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Ñåìåíîâîäñòâî â îòäåëå êàðòîôåëÿ âåëè òàêèå ó÷åíûå, êàê Ç.Ã. Èùóê, Ý.Ï. Òåðåíòüåâà,
Ý.Ï. Îëüêîâà è äð. Ñ 1994 ã. çàâåäóþùèì ëàáîðàòîðèåé ïåðâè÷íîãî ñåìåíîâîäñòâà (ñ 1998 ã. òàêæå
îòäåëîì êàðòîôåëÿ) ÿâëÿåòñÿ êàíäèäàò ñåëüñêîõîçÿéñòâåííûõ íàóê À.È. ×åðåìèñèí. Ïîä åãî ðó-
êîâîäñòâîì ðàçðàáîòàíà è âûïîëíÿåòñÿ ïðîãðàììà ÍÈÐ ïî Ãîñòåìàòèêå Ðîññåëüõîçàêàäåìèè è
ÂÍÈÈÊÕ èì. À.Ã. Ëîðõà, ïðîâîäÿòñÿ èññëåäîâàíèÿ ïî êîíêóðñíîé ïðîãðàììå Ìèíèñòåðñòâà
ñåëüñêîãî õîçÿéñòâà è ïðîäîâîëüñòâèÿ Îìñêîé îáëàñòè, à òàêæå êîìïëåêñíîé ïðîãðàììû Ðîññèé-
ñêî-Áåëîðóññêîãî Ñîþçà «Èííîâàöèîííîå ðàçâèòèå ïðîèçâîäñòâà êàðòîôåëÿ è òîïèíàìáóðà», îä-
íèì èç ðàçäåëîâ êîòîðîé ÿâëÿåòñÿ ñîçäàíèå ðåãèîíàëüíîãî áàçîâîãî öåíòðà ïî âûðàùèâàíèþ
ñåìåííîãî êàðòîôåëÿ ñ åæåãîäíûì îáúåìîì ïðîèçâîäñòâà 2500–3000 ò ýëèòû â ñ. Êàðáûçà Ìóðîì-
öåâñêîãî ðàéîíà Îìñêîé îáëàñòè.

Â ðàìêàõ ýòèõ ïðîãðàìì â íàñòîÿùåå âðåìÿ åæåãîäíî âûðàùèâàåòñÿ 12–15 òûñÿ÷ ïðîáèðî÷íûõ
ðàñòåíèé â çàùèùåííîì ãðóíòå (îñåííå-âåñåííèõ òåïëèöàõ). Åæåãîäíûé âûõîä ìèíèêëóáíåé ñî-
ñòàâëÿåò 80–100 òûñ.

Çà ïðîøåäøèé ïåðèîä ñåìåíîâîäàìè îòäåëà èçó÷àëèñü ðàçëè÷íûå àãðîòåõíè÷åñêèå ïðèåìû
âîçäåëûâàíèÿ êàðòîôåëÿ; ïðîâîäèëèñü èñïûòàíèÿ è óñîâåðøåíñòâîâàíèå êîìïëåêñà ìàøèí è
îðóäèé äëÿ âîçäåëûâàíèÿ è óáîðêè êàðòîôåëÿ; ïðîâîäèëèñü èññëåäîâàíèÿ ïî ïðèìåíåíèþ ñðåäñòâ
çàùèòû ðàñòåíèé, ñòèìóëÿòîðîâ ðîñòà, ñ öåëüþ ïîâûøåíèÿ óðîæàéíîñòè ñåìåííîãî êàðòîôåëÿ è
óëó÷øåíèþ åãî êà÷åñòâà.

Çà ïåðèîä ñ 1970 ïî 2013 ã. â îòäåëå áûëî çàùèùåíî 8 êàíäèäàòñêèõ äèññåðòàöèé, ïîëó÷åíî 10
àâòîðñêèõ ñâèäåòåëüñòâ è 5 ïàòåíòîâ íà ñîðòà, îïóáëèêîâàíî ñâûøå 300 ñòàòåé, â òîì ÷èñëå 3 ìî-
íîãðàôèè, 2 ó÷åáíûõ ïîñîáèÿ, ìåòîäè÷åñêèå ðåêîìåíäàöèè. Ó÷åáíîå ïîñîáèå «Ñåëåêöèÿ è ñåìå-
íîâîäñòâî êàðòîôåëÿ â Çàïàäíîé Ñèáèðè» óäîñòîåíî äèïëîìà ïåðâîãî ðåãèîíàëüíîãî êîíêóðñà íà
ëó÷øóþ âóçîâñêóþ êíèãó «Óíèâåðñèòåòñêàÿ êíèãà – 2009». Äèïëîìàìè Ñèáèðñêîãî îòäåëåíèÿ
Ðîññåëüõîçàêàäåìèè óäîñòîåíû ìîíîãðàôèÿ «Èñïîëüçîâàíèå áàçû äàííûõ íåìàòîäîóñòîé÷èâûõ
ñîðòîâ êàðòîôåëÿ íà îñíîâå èññëåäîâàíèé â Çàïàäíîé Ñèáèðè» è ïðîãðàììíî-ìåòîäè÷åñêèé êîì-
ïëåêñ «Íåìàòîäîóñòîé÷èâûå ñîðòà êàðòîôåëÿ â Çàïàäíîé Ñèáèðè».

Ñîðò Ëàçàðü íà Ìåæäóíàðîäíîì êîíãðåññå “Êàðòîôåëü. Ðîññèÿ – 2007" îòìå÷åí äèïëîìîì è
ñåðåáðÿíîé ìåäàëüþ â íîìèíàöèè ”Âûäàþùèåñÿ ñîðòà êàðòîôåëÿ“ â ðàçäåëå ”Âûñîêîêðàõìàëè-
ñòûå ñîðòà“, ñîðò Õîçÿþøêà íàãðàæäåí ïîîùðèòåëüíûì äèïëîìîì Ñèáèðñêîãî îòäåëåíèÿ Ðîñ-
ñåëüõîçàêàäåìèè.

ÓÄÊ 633. 2/4: 631.582(571.1)

ÏÐÎÁËÅÌÛ ÐÀÇÂÈÒÈß ÏÎËÅÂÎÃÎ
ÊÎÐÌÎÏÐÎÈÇÂÎÄÑÒÂÀ Â ÇÀÏÀÄÍÎÉ ÑÈÁÈÐÈ

ÄÌÈÒÐÈÅÂ Â.È.

Ãîñóäàðñòâåííîå íàó÷íîå ó÷ðåæäåíèå
Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà, ã. Îìñê, ÐÔ

Å-mail: sibniish @ bk.ru

Êîðìîïðîèçâîäñòâî Çàïàäíîé Ñèáèðè íóæäàåòñÿ â ñîâåðøåíñòâîâàíèè, òàê êàê íåäîñòàòîê
îñíîâíûõ ýëåìåíòîâ ïèòàíèÿ, îñîáåííî áåëêà, ïîêðûâàåòñÿ çà ñ÷¸ò ïîâûøåííîãî ïîòðåáëåíèÿ
çåðíà. Â íàñòîÿùåå âðåìÿ áîëåå 20–30 % âàëîâîãî ñáîðà çåðíà èä¸ò íà êîðì ñêîòó, çíà÷èòåëüíî
ïîâûøàÿ ñåáåñòîèìîñòü êîðìîâ è â öåëîì óõóäøàÿ ýêîíîìè÷åñêèå ïîêàçàòåëè îòðàñëè.

Â Çàïàäíîé Ñèáèðè ãëàâíûìè ïðè÷èíàìè ñíèæåíèÿ ïðîèçâîäñòâà êîðìîâ è óõóäøåíèÿ èõ êà-
÷åñòâà ÿâëÿþòñÿ ñëàáîå îáíîâëåíèå êîìïëåêñà êîðìîóáîðî÷íûõ ìàøèí, ÷òî ïðèâîäèò ê íàðóøå-
íèþ îïòèìàëüíûõ ñðîêîâ óáîðêè, êðîìå òîãî, çíà÷èòåëüíîå ñíèæåíèå îáúåìîâ âíåñåíèÿ ìèíå-
ðàëüíûõ óäîáðåíèé, à òàêæå íàðóøåíèå â ñèñòåìå ñåìåíîâîäñòâà êîðìîâûõ êóëüòóð, îñîáåííî
ìíîãîëåòíèõ òðàâ.
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Ïîýòîìó â íàñòîÿùåå âðåìÿ óðîâåíü ðàçâèòèÿ ïîëåâîãî êîðìîïðîèçâîäñòâà â ðåãèîíå ñëåäóåò
îöåíèâàòü è õàðàêòåðèçîâàòü êàê ýêñòåíñèâíûé. Â òî æå âðåìÿ âíåäðåíèå ñîâðåìåííûõ íàó÷íûõ
ðàçðàáîòîê, à òàêæå íîâûõ êóëüòóð è ñîðòîâ ïîçâîëÿåò ñóùåñòâåííî óëó÷øèòü êà÷åñòâî êîðìîâ è
ïîâûñèòü ïðîäóêòèâíîñòü æèâîòíûõ äî óðîâíÿ 5–7 òûñ. êã ìîëîêà íà ôóðàæíóþ êîðîâó.

Îäíàêî ìû ñ÷èòàåì, ÷òî íåîáõîäèìî ðàçðàáàòûâàòü íå òîëüêî ýôôåêòèâíûå òåõíîëîãèè, à â
öåëîì ñîçäàâàòü ñîâðåìåííóþ ñèñòåìó ïîëåâîãî êîðìîïðîèçâîäñòâà îñíîâàííóþ â ïåðâóþ î÷åðåäü
íà îïòèìèçàöèè âèäîâîé è ñîðòîâîé ñòðóêòóðû êîðìîâûõ êóëüòóð è ïðèíöèïàõ ðåñóðñîñáåðåæå-
íèÿ, ó÷èòûâàþùèõ ïî÷âåííî-êëèìàòè÷åñêèå óñëîâèÿ ðåãèîíà.

Ïîýòîìó ðàçâèòèå ïîëåâîãî êîðìîïðîèçâîäñòâà â Çàïàäíîé Ñèáèðè äîëæíî áûòü ñâÿçàíî, ãëàâ-
íûì îáðàçîì, ñ ïðîèçâîäñòâîì âûñîêîïèòàòåëüíûõ âûñîêîêà÷åñòâåííûõ êîðìîâ ñ íèçêîé ñåáåñòîè-
ìîñòüþ. Â ïåðâóþ î÷åðåäü íåîáõîäèìî óñîâåðøåíñòâîâàòü ñòðóêòóðó ïîñåâíûõ ïëîùàäåé, çàìåíèòü
ýíåðãîçàòðàòíûå è íèçêîïðîäóêòèâíûå êóëüòóðû íà ìåíåå ýíåðãî¸ìêèå è áîëåå óðîæàéíûå.

Â ñâÿçè ñ òåì, ÷òî íåñáàëàíñèðîâàííîñòü ðàöèîíîâ ïî ïðîòåèíîâîé è óãëåâîäíîé ïèòàòåëüíî-
ñòè ïðèâîäèò ê ïåðåðàñõîäó êîðìîâ, ýôôåêòèâíûì ðåøåíèåì äàííîé ïðîáëåìû ÿâëÿåòñÿ ðàçðà-
áîòêà ñèñòåìû ïðîèçâîäñòâà âûñîêîïèòàòåëüíûõ êîðìîâ íà îñíîâå èñïîëüçîâàíèÿ ìíîãîêîìïî-
íåíòíûõ ñìåñåé.

Äëÿ ðåøåíèÿ äàííîé ïðîáëåìû â ÑèáÍÈÈÑÕ ðàçðàáîòàíû è ïðåäëàãàþòñÿ äëÿ âíåäðåíèÿ ïî-
ëèâèäîâûå ñìåñè íà áàçå ñóäàíêîâûõ è çåðíîôóðàæíûõ êóëüòóð ñ ó÷àñòèåì âûñîêîáåëêîâûõ: âèêà,
ðàïñ, ðåäüêà ìàñëè÷íàÿ, ñîÿ, êîðìîâûå áîáû. Ïðè âëàæíîñòè óáèðàåìîé ìàññû 65–68 % îíè îáåñ-
ïå÷èâàþò óðîæàéíîñòü 15–17 ò/ãà, ñ äîëåé âûñîêîáåëêîâûõ 25–30 %.

Ïî èòîãàì ìíîãîëåòíèõ èññëåäîâàíèé, ê íàèáîëåå âûñîêîïðîäóêòèâíûì ôèòîöåíîçàì ìîæíî
îòíåñòè ñîâìåñòíûé ïîñåâ ñóäàíêè ñ âèêîé è ãîðîõîì, à òàêæå ñóäàíêè ñ îâñîì, ãîðîõîì è ðàïñîì,
ãäå äîëÿ âûñîêîáåëêîâûõ ñîñòàâëÿåò 45-48 %, ò. å. ñìåñè íàèáîëåå ïîëíî ñáàëàíñèðîâàíû ïî ïðî-
òåèíó è ñàõàðó. Äàííûå ñìåñè, ïîñåÿííûå â òðåòüåé äåêàäå ìàÿ ïðè èñïîëüçîâàíèè ñêîðîñïåëûõ
ñîðòîâ ñóäàíêè, òàêèõ êàê Êèíåëüñêàÿ 100, Íîâîñèáèðñêàÿ 84, Ïðèîáñêàÿ 97, îáåñïå÷èâàþò áîëåå
19 ò/ãà ñåíàæíîé ìàññû ñ âûõîäîì ñ 1 ãà äî 4-6 ò/ãà êîðìîâûõ åäèíèö è 0,5-0,7 ò/ãà ïåðåâàðèìîãî
ïðîòåèíà. Ïðè ïîçäíèõ ñðîêàõ ïîñåâà (7-10 èþíÿ) âûñîêóþ ïðîäóêòèâíîñòü îáåñïå÷èâàþò ñìå-
øàííûå ïîñåâû íà îñíîâå ïîäñîëíå÷íèêà ñ âêëþ÷åíèåì îâñà, ÿ÷ìåíÿ, ãîðîõà, âèêè – 20-25ò/ãà
ñåíàæíîé ìàññû, 5-7 ò/ãà êîðìîâûõ åäèíèö.

Â íàñòîÿùåå âðåìÿ âèäîâîé ñîñòàâ êîðìîâûõ êóëüòóð â öåëîì îïðåäåëåí è ïðèâÿçàí ê ïî÷âåí-
íî-êëèìàòè÷åñêèì óñëîâèÿì ðåãèîíà, ïîýòîìó â ïåðñïåêòèâå ðåøàþùóþ ðîëü ïðè ñîçäàíèè è âû-
ðàùèâàíèè àãðîôèòîöåíîçîâ áóäóò èãðàòü ñïåöèàëüíûå ñîðòà êîðìîâîãî òèïà.

Â ñâÿçè ñ ýòèì âñòà¸ò âîïðîñ î ðàçâèòèè ôèòîöåíîòè÷åñêîãî íàïðàâëåíèÿ â ñåëåêöèè êîð-
ìîâûõ êóëüòóð, ò. å. ñîçäàíèÿ ñîðòîâ, îáåñïå÷èâàþùèõ âûñîêóþ ïðîäóêòèâíîñòü, íå òîëüêî â
îäíîâèäîâûõ ïîñåâàõ, íî è â ñîñòàâå ôèòîöåíîçà. Ýòî íàïðàâëåíèå óñïåøíî ðàçâèâàåòñÿ â
ÑèáÍÈÈÑÕ, ãäå ñîçäàþòñÿ ñîðòà ïøåíèöû, ÿ÷ìåíÿ, îâñà, ãîðîõà, ñîè, îáåñïå÷èâàþùèå âûñî-
êóþ óðîæàéíîñòü â ñìåøàííûõ ïîñåâàõ. Â ÷àñòíîñòè ïðîèçâîäñòâó ïðåäëàãàþòñÿ ñîðòà ÿðîâîé
ìÿãêîé ïøåíèöû ñ ïîâûøåíèåì ñîäåðæàíèåì áåëêà (17–18 %) äëÿ êîìáèêîðìîâîé ïðîìûøëåí-
íîñòè è äëÿ èñïîëüçîâàíèÿ â ïîëèâèäîâûõ ïîñåâàõ. Ñîðòà ãîëîçåðíîãî ÿ÷ìåíÿ è ãîëîçåðíîãî
îâñà ñ ïîâûøåííûì ñîäåðæàíèåì ïðîòåèíà (15–17 %) è ñóììîé íåçàìåíèìûõ àìèíîêèñëîò äëÿ
ñâèíîâîä÷åñêîé è ïòèöåâîä÷åñêîé îòðàñëåé. Øèðîêîå ðàñïðîñòðàíåíèå ïîëó÷èë ñîðò îâñà êîð-
ìîâîãî òèïà Èðòûø 22 ñ óðîæàåì çåëåíîé ìàññû 10–15 ò/ãà, êîòîðûé íàèáîëåå ýôôåêòèâåí ïðè
ïîñåâå ñ âûñîêîáåëêîâûìè êóëüòóðàìè: ñîÿ, ðàïñ, êîðìîâûå áîáû.

Â ñîâðåìåííûõ óñëîâèÿõ îñíîâíûì íàïðàâëåíèåì â ïîâûøåíèè ïèòàòåëüíîñòè è ýíåðãåòè÷å-
ñêîé öåííîñòè ñèëîñíîãî êîðìà ÿâëÿåòñÿ ïåðåõîä íà âûðàùèâàíèå ñêîðîñïåëûõ ãèáðèäîâ êóêóðó-
çû â þæíîé ÷àñòè ðåãèîíà è ñìåñåé îäíîëåòíèõ òðàâ ñ êîðìîâûìè áîáàìè äëÿ ñåâåðíîé
ëåñîñòåïè, êîòîðûå óñòóïàþò ïî óðîæàéíîñòè êóêóðóçå, íî ïî ïèòàòåëüíîñòè ãîòîâîãî êîðìà èìå-
þò ïðåèìóùåñòâî. Â ÷àñòíîñòè ïî ñîäåðæàíèþ êîðìîâûõ åäèíèö íà 20–40 %. Òàêèì îáðàçîì, âû-
ñîêàÿ äîëÿ áîáîâ â ñìåøàííûõ ïîñåâàõ (27–36 %) îáåñïå÷èâàåò íå òîëüêî ñòàáèëüíóþ óðîæàéíîñòü
(17–20 ò/ãà), íî è âûñîêóþ ïèòàòåëüíóþ öåííîñòü.

Èñïîëüçîâàíèå ïîëèâèäîâûõ ñìåñåé â ñèñòåìå ñïåöèàëèçèðîâàííûõ êîðìîâûõ ñåâîîáîðîòîâ
ïîêàçûâàåò, ÷òî çàìåíà îäíîâèäîâûõ ïîñåâîâ è òðàäèöèîííûõ ñìåñåé íà âûñîêîïðîäóêòèâíûå àã-
ðîôèòîöåíîçû îäíîëåòíèõ êóëüòóð ïîâûøàåò ïðîäóêòèâíîñòü 1 ãà ñåâîîáîðîòíîé ïëîùàäè ñ 3,7 äî
4,4 ò ê. åä., âûõîä ïåðåâàðèìîãî ïðîòåèíà ñ 0,47 äî 0,56 ò, ò.å. íà 17–19 %. Â òî æå âðåìÿ ìû ñ÷èòà-
åì, ÷òî íåîáõîäèìî ñîçäàâàòü ðàöèîíàëüíóþ ñèñòåìó êîðìîâûõ è ïîëåâûõ ñåâîîáîðîòîâ, îáåñïå-
÷èâàþùóþ ìàêñèìàëüíûé ñáîð ñî÷íûõ êîðìîâ, ôóðàæíîãî çåðíà, êîíâåéåðíîå ïîñòóïëåíèå
çåëåíûõ êîðìîâ, à òàêæå ñîêðàùåíèå çàòðàò íà èõ ïðîèçâîäñòâî. Â êîðìîâûõ ñåâîîáîðîòàõ öåëåñî-
îáðàçíî ðàçìåùàòü ÷àñòü çåðíîôóðàæíûõ êóëüòóð, à îòäåëüíûå âûâîäíûå ïîëÿ ìíîãîëåòíèõ òðàâ
äëÿ çàãîòîâêè ñåíà ìîãóò ðàçìåùàòüñÿ â ïîëåâûõ ñåâîîáîðîòàõ.
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Ïðè âûðàùèâàíèè ñêîðîñïåëûõ ãèáðèäîâ êóêóðóçû ïî çåðíîâîé òåõíîëîãèè öåëåñîîáðàçíî
ðàçìåùåíèå èõ â çåðíîïàðîâûõ ñåâîîáîðîòàõ. Ñèëîñíûå è îäíîëåòíèå òðàâû äëÿ çàãîòîâêè ñåíà-
æà, çåëåíîé ìàññû ëó÷øå âñåãî ðàçìåùàòü â êîðìîâûõ ñåâîîáîðîòàõ.

Ñëåäóåò èìåòü â âèäó, ÷òî âîïðîñû îðãàíèçàöèè ïîñåâíîé ïëîùàäè, óðîâíÿ êîíöåíòðàöèè
êîðìîâûõ êóëüòóð, èõ ÷åðåäîâàíèå íå ìîãóò ðåøàòüñÿ â îòðûâå îò ðàçìåðà õîçÿéñòâ, åãî ñïåöèàëè-
çàöèè, ñîîòíîøåíèÿ ïàøíè è ñåíîêîñîâ.

Òàêèì îáðàçîì, íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé è àíàëèçà ñèòóàöèè, ê îñíîâíûì
íàïðàâëåíèÿì ðàçâèòèÿ è ñòàáèëèçàöèè êîðìîïðîèçâîäñòâà â Çàïàäíîé Ñèáèðè ñëåäóåò îòíåñòè:

– ðàñøèðåíèå âèäîâîãî è ñîðòîâîãî ðàçíîîáðàçèÿ êîðìîâûõ êóëüòóð, ñ ó÷åòîì ïî÷âåííî-êëè-
ìàòè÷åñêèõ óñëîâèé ðåãèîíà, â òîì ÷èñëå çà ñ÷åò âûñîêîáåëêîâûõ è ñîðãîâûõ âèäîâ, ïîçâîëÿþùèõ
ïðîèçâîäèòü ñáàëàíñèðîâàííûé êîðì ïî óãëåâîäíî-áåëêîâîìó ñîîòíîøåíèþ;

– èçìåíåíèå ñòðóêòóðû êîðìîâîãî ïîëÿ, ñ àêöåíòîì íà ïðîèçâîäñòâî ñåíàæíî-çåðíîñåíàæ-
íûõ âèäîâ êîðìîâ, â òîì ÷èñëå íà çàãîòîâêó âûñîêîïèòàòåëüíîãî êîðíàæà èç ñêîðîñïåëûõ ãèáðè-
äîâ êóêóðóçû ñèáèðñêîé ñåëåêöèè Îìêà 130, Îáñêèé 140 ÑÂ è äð.;

– ðàçâèòèå ôèòîöåíîòè÷åñêîãî íàïðàâëåíèÿ â ñåëåêöèè êîðìîâûõ êóëüòóð ñ öåëüþ ïîëó÷åíèÿ
ñîðòîâ, îáåñïå÷èâàþùèõ âûñîêóþ ïðîäóêòèâíîñòü â ñîñòàâå ôèòîöåíîçà;

– âîçîáíîâëåíèå ýôôåêòèâíîé ñèñòåìû ñåìåíîâîäñòâà òðàäèöèîííûõ è ìàëîðàñïðîñòðàíåí-
íûõ âèäîâ ìíîãîëåòíèõ è îäíîëåòíèõ òðàâ, ïðè èñïîëüçîâàíèè íàó÷íî îáîñíîâàííûõ òåõíîëîãèé,
ïðè ãîñóäàðñòâåííîé ïîääåðæêå â âèäå öåëåâûõ ôèíàíñîâûõ äîòàöèé;

– ðàçðàáîòêó òåõíîëîãèé ñîçäàíèÿ è âûðàùèâàíèÿ âûñîêîïðîäóêòèâíûõ, ñáàëàíñèðîâàííûõ
ïî îñíîâíûì ýëåìåíòàì ïèòàíèÿ êîðìîâûõ ñìåñåé, íà îñíîâå èñïîëüçîâàíèÿ ðåñóðñîñáåðåãàþ-
ùèõ òåõíîëîãè÷åñêèõ ïðèåìîâ.
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Â íàñòîÿùåå âðåìÿ âåäåíèå èíòåíñèâíîãî ñåëüñêîãî õîçÿéñòâà íåâîçìîæíî áåç èñïîëüçîâà-
íèÿ õèìè÷åñêèõ ñðåäñòâ çàùèòû ðàñòåíèé. Â ìåòîäàõ áîðüáû ñ ñîðíÿêàìè íàðÿäó ñ àãðîòåõíè÷å-
ñêèìè ìåòîäàìè, íåìàëîâàæíóþ ðîëü èãðàåò èñïîëüçîâàíèå ãåðáèöèäîâ. Ðàçâèòèå ñåëüñêîãî
õîçÿéñòâà â íàøåé ñòðàíå [2] ïîêàçûâàåò, ÷òî ðàçðàáîòêà íîâåéøèõ ãåðáèöèäíûõ ïðåïàðàòîâ, ñî-
îòâåòñòâóþùèõ ñîâðåìåííûì òåíäåíöèÿì, ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé äëÿ îòå÷åñòâåííûõ ïðî-
èçâîäèòåëåé ñðåäñòâ çàùèòû ðàñòåíèé. Äåéñòâóþùèå âåùåñòâà ãåðáèöèäíûõ ïðåïàðàòîâ
êëàññèôèöèðóþò êàê ïî õèìè÷åñêèì êëàññàì, òàê è ïî ìåõàíèçìó èõ äåéñòâèÿ. Çíà÷èòåëüíóþ
÷àñòü ãåðáèöèäíûõ ïðåïàðàòîâ ñîñòàâëÿþò èíãèáèòîðû ALS – àöåòîëàêòàò ñèíòàçû. Øèðîêî
ïðèìåíÿåìûìè ïðåäñòàâèòåëÿìè ýòîãî êëàññà ãåðáèöèäîâ ÿâëÿþòñÿ ñóëüôîíèëìî÷åâèíû [1]. Â
70-õ ãîäàõ ïðîøëîãî ñòîëåòèÿ ó÷åíûìè àìåðèêàíñêîé êîìïàíèè «American Cyanamid Company»
áûëè îòêðûòû íîâûå ïðåäñòàâèòåëè êëàññà èíãèáèòîðîâ àöåòîëàêòàò ñèíòàçû – èìèäàçîëèíîíû.
Â ñèëó ðàçíîîáðàçèÿ ãåðáèöèäíîé àêòèâíîñòè è íèçêîé òîêñè÷íîñòè äàííûå ãåðáèöèäû óñïåø-
íî èñïîëüçóþòñÿ â ìèðîâîì ñåëüñêîì õîçÿéñòâå [2]. Ïðåäñòàâèòåëü êëàññà èìèäàçîëèíîíîâ èìà-
çàìîêñ áûë çàðåãèñòðèðîâàí «American Cyanamid Company» â 2001 ã., à â íà÷àëå XXI â. íà÷àëîñü
åãî ïðîèçâîäñòâî êîìïàíèåé BASF. Ïðîäóêò îòíîñèòåëüíî íîâûé äëÿ Ðîññèéñêîé Ôåäåðàöèè, è
äî 2013 ã. íà îòå÷åñòâåííîì ðûíêå áûëè ïðåäñòàâëåíû ëèøü äâà ïðåïàðàòà, ñîäåðæàùèõ èìàçà-
ìîêñ – Ïóëüñàð, ÂÐ (40 ã/ë èìàçàìîêñà, BASF) è Åâðî-Ëàéòèíã (33 ã/ë èìàçàìîêñà, 15 ã/ë èìàçà-
ïèðà, BASF).

Èìàçàìîêñ – ïîñëåâñõîäîâûé ñèñòåìíûé ãåðáèöèä èìèäàçîëèíîíîâîãî ðÿäà, øèðîêîãî ñïåê-
òðà äåéñòâèÿ äëÿ áîðüáû ñ îäíîëåòíèìè çëàêîâûìè è äâóäîëüíûìè ñîðíÿêàìè. Øèðîêî ïðèìå-
íèì â âèäå âîäíîãî ðàñòâîðà àììîíèåâîé ñîëè, ðåæå â âèäå ãðàíóë. Óñòîé÷èâîñòü ê äåéñòâèþ
ïðåïàðàòà ïðîÿâëÿþò ñîÿ è ãîðîõ. Ïðèìåíåíèå ãåðáèöèäà íà ðàïñå è ïîäñîëíå÷íèêå âîçìîæíî
ëèøü ïðè óñëîâèè èñïîëüçîâàíèÿ ñîðòîâ è ãèáðèäîâ ýòèõ êóëüòóð, óñòîé÷èâûõ ê èìèäàçîëèíîíàì.
Ïîâûøåííûé èíòåðåñ ê äàííûì êóëüòóðàì, à òàê æå óâåëè÷åíèå ìàñøòàáîâ èõ ïîòðåáëåíèÿ îïðå-
äåëÿåò ñòåïåíü çíà÷èìîñòè ñîîòâåòñòâóþùèõ ãåðáèöèäîâ.
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Â 2012 ã. ðàçðàáîòàííûé êîìïàíèåé ÇÀÎ Ôèðìà «Àâãóñò», ïðåïàðàò Ïàðàäîêñ, ÂÐÊ (120 ã/ë
èìàçàìîêñà) óñïåøíî ïðîøåë ðåãèñòðàöèîííûå èñïûòàíèÿ íà òåððèòîðèè Ðîññèéñêîé Ôåäåðà-
öèè. Â õîäå èñïûòàíèé áûëî ïîêàçàíî, ÷òî áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü ãåðáèöèäà Ïàðàäîêñ,
ÂÐÊ (120 ã/ë) íà óðîâíå áèîëîãè÷åñêîé ýôôåêòèâíîñòè ïðåïàðàòà àíàëîãè÷íîãî äåéñòâèÿ Ïóëü-
ñàð, ÂÐ (40 ã/ë). Èññëåäîâàíèÿ ïðîâîäèëèñü â 3 êëèìàòè÷åñêèõ çîíàõ íà êóëüòóðàõ ñîè è ãîðîõà. Â
êàæäîé çîíå ïðåïàðàò ïîêàçàë âûñîêóþ ýôôåêòèâíîñòü â áîðüáå ñ ÷óâñòâèòåëüíûìè è ñðåäíå÷óâ-
ñòâèòåëüíûìè âèäàìè çëàêîâûõ è äâóäîëüíûõ ñîðíÿêîâ, íàïðèìåð íà ñîå (ñì. ðèñóíîê). Èñïîëü-
çîâàíèå ïðåïàðàòà áûëî áåçîïàñíûì äëÿ çàùèùàåìîé êóëüòóðû. Íàáëþäàåòñÿ çíà÷èòåëüíîå
ïîâûøåíèå óðîæàéíîñòè íà îáðàáàòûâàåìûõ ó÷àñòêàõ. Ýêîëîãè÷åñêàÿ è òîêñèêîëîãî-ãèãèåíè÷å-
ñêàÿ îöåíêà ïðåïàðàòà ïîçâîëÿåò íàì îõàðàêòåðèçîâàòü Ïàðàäîêñ, ÂÐÊ êàê ìàëîîïàñíûé äëÿ
áîëüøèíñòâà æèâûõ îðãàíèçìîâ. Áëàãîäàðÿ êîðîòêîìó ïåðèîäó ðàñïàäà, äåéñòâóþùåå âåùåñòâî
ïðåïàðàòà ïðàêòè÷åñêè íå îñòàåòñÿ â ïî÷âå è íå àêêóìóëèðóåòñÿ.

Ïàðàäîêñ, ÂÐÊ çàðåêîìåíäîâàë ñåáÿ êàê ýôôåêòèâíûé ãåðáèöèä íà îñíîâå èìàçàìîêñà,
ñïîñîáíûé êîíêóðèðîâàòü ñ çàðóáåæíûìè ãåðáèöèäàìè àíàëîãè÷íîãî äåéñòâèÿ. Êîìïëåêñ èñ-
ñëåäîâàíèé ïîçâîëèë ïîëó÷èòü ïðåïàðàò ñîîòâåòñòâóþùèé ñîâðåìåííûì òðåáîâàíèÿì – óäîá-
íàÿ è ïðîñòàÿ â èñïîëüçîâàíèè ïðåïàðàòèâíàÿ ôîðìà, óñòîé÷èâàÿ ê âíåøíåìó âîçäåéñòâèþ.
Ýôôåêòèâíûé ïðè îäíîêðàòíîé îáðàáîòêå ïðåïàðàò, àêòèâíûé íà ïðîòÿæåíèè âñåãî âåãåòàöè-
îííîãî ïåðèîäà çàùèùàåìûõ êóëüòóð, ïðè íîðìå ðàñõîäà 0,25–0,35 ë/ãà, ýòî 42 ã/ãà äåéñòâóþ-
ùåãî âåùåñòâà, ïîçâîëÿåò äîáèòüñÿ ïîâûøåíèå óðîæàéíîñòè íà îáðàáîòàííûõ ïëîùàäÿõ
(ñì. òàáëèöó).
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Óðîæàè ñîè íà îáðàáîòàííûõ ïðåïàðàòîì «Ïàðàäîêñ», ïëîùàäÿõ, ö/ãà

Âàðèàíò îáðàáîòêè
Ïî÷âåííî-êëèìàòè÷åñêàÿ çîíà

I II III

Êîíòðîëü  (áåç îáðàáîòêè) 4,7 16,8 18,4

«Ïàðàäîêñ», ÂÐÊ, 0,25 ë/ãà 6,4 22 21,6

«Ïàðàäîêñ», ÂÐÊ, 0,35 ë/ãà 8,0 21,7 21,7

Ñíèæåíèå ìàññû ñîðíûõ ðàñòåíèé íà ïîñåâàõ ñîè, ÷åðåç 30 è 45
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Ïàðàäîêñ, ÂÐÊ - 0,25 ë/ãà, êîíòðîëü 30 äíåé Ïàðàäîêñ, ÂÐÊ - 0,25 ë/ãà, êîíòðîëü 45 äíåé

Ïóëüñàð, ÂÐ - 0,75 ë/ãà, êîíòðîëü 30 äíåé Ïóëüñàð, ÂÐ - 0,75 ë/ãà, êîíòðîëü 45 äíåé

Ïàðàäîêñ, ÂÐÊ - 0,35 ë/ãà, êîíòðîëü 30 äíåé Ïàðàäîêñ, ÂÐÊ - 0,35 ë/ãà, êîíòðîëü 45 äíåé

Ïóëüñàð, ÂÐ - 1,0 ë/ãà, êîíòðîëü 30 äíåé Ïóëüñàð, ÂÐ - 1,0 ë/ãà, êîíòðîëü 45 äíåé

Áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü ïðåïàðàòà Ïàðàäîêñ, ÂÐÊ
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ßêóòñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà ã. ßêóòñê,
Ðåñïóáëèêà Ñàõà (ßêóòèÿ), Ðîññèÿ

E-mail: yniicx@mail.ru

Â ðåçóëüòàòå èññëåäîâàíèé óñòàíîâëåíû îïòèìàëüíûå äîçû îðãàíè÷åñêèõ è ìèíåðàëüíûõ
óäîáðåíèé ïðè âîçäåëûâàíèè áåëîêî÷àííîé êàïóñòû â òðåõïîëüíîì ñåâîîáîðîòå – çàíÿòûé ïàð –
êàïóñòà –  êàðòîôåëü, îáåñïå÷èâàþùèå óðîæàéíîñòü 500–823 ö/ãà.

Íàèáîëüøèé ÷èñòûé äîõîä (415,6 òûñ. ðóá./ãà) è âûñîêèé óðîâåíü ðåíòàáåëüíîñòè (127,8%)
ïðè âîçäåëûâàíèè ñðåäíåñïåëîé áåëîêî÷àííîé êàïóñòû â îâîùåêàðòîôåëüíî-êîðìîâîì ñåâîîáî-
ðîòå îáåñïå÷èâàåòñÿ ïðè âíåñåíèè ïîä êàïóñòó ìèíåðàëüíûõ óäîáðåíèé â äîçå N360 P120K180 íà
ôîíå íàâîçà 60 ò/ãà.

Êëþ÷åâûå ñëîâà: áåëîêî÷àííàÿ êàïóñòà, îðãàíè÷åñêèå è ìèíåðàëüíûå óäîáðåíèÿ,ñåâîîáîðîò,
ðåíòàáåëüíîñòü.

Â óñëîâèÿõ ßêóòèè óðîæàéíîñòü ñðåäíåñïåëûõ ñîðòîâ áåëîêî÷àííîé êàïóñòû ïðè îïòèìàëü-
íîì óðîâíå àãðîòåõíèêè ìîæåò äîñòèãàòü 1000 ö/ãà, ÷òî, íåñìîòðÿ íà íèçêèå öåíû íà ïðîäóêöèþ,
äåëàþò å¸ âîñòðåáîâàííîé è âûñîêîðåíòàáåëüíîé êóëüòóðîé.

Âûñîêàÿ óðîæàéíîñòü êàïóñòû ïî ñðàâíåíèþ ñ äðóãèìè îâîùíûìè êóëüòóðàìè îïðåäåëÿåò
áîëüøóþ å¸ ïîòðåáíîñòü â ýëåìåíòàõ ïèòàíèÿ. Â ýòîé ñâÿçè ðîëü óäîáðåíèé â ïîâûøåíèè óðîæàé-
íîñòè òðóäíî ïåðåîöåíèòü. Îäíàêî, íåðàöèîíàëüíîå èñïîëüçîâàíèå óäîáðåíèé ìîæåò ïðèâåñòè ê
óõóäøåíèþ êà÷åñòâà ïðîäóêöèè. Ïîýòîìó íîðìû óäîáðåíèé ïîä ëþáóþ êóëüòóðó, â òîì ÷èñëå è
ïîä êàïóñòó, äîëæíû áûòü ñòðîãî îáîñíîâàííûìè è ïðîâåðåííûìè ýêñïåðèìåíòàëüíûì ïóòåì â
êîíêðåòíûõ àãðîêëèìàòè÷åñêèõ óñëîâèÿõ.

ÓÑËÎÂÈß È ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Â ÎÏÕ ßÍÈÈÑÕ «Ïîêðîâñêîå» â 1995–2000 ãã. áûëè ïðîâåäåíû èññëåäîâàíèÿ ïî ðàçðàáîòêå
ñèñòåìû ïðèìåíåíèÿ îðãàíè÷åñêèõ è ìèíåðàëüíûõ óäîáðåíèé â îâîùå-êàðòîôåëüíî-êîðìîâîì
ñåâîîáîðîòå.

Áûëè èçó÷åíû òðè äîçû îðãàíè÷åñêèõ óäîáðåíèé (30,60 è 90 ò/ãà êîìïîñòà), ÷åòûðå äîçû ìè-
íåðàëüíûõ óäîáðåíèé (N90P30K45, N180P60K90, N270P90K135 è N360P120K180 êã ä.â./ãà) â ÷èñòîì âèäå è
ïðè ñîâìåñòíîì èõ ïðèìåíåíèè. Êîíòðîëü – áåç óäîáðåíèé. Îáùàÿ ïëîùàäü äåëÿíêè 100 ì2, ó÷åò-
íîé – 56 ì2. Ïîâòîðíîñòü 4-êðàòíàÿ.

Îðãàíè÷åñêèå è ìèíåðàëüíûå óäîáðåíèÿ âíîñèëè ïîä îñíîâíóþ êóëüòóðó êàïóñòó, íà îñòàëü-
íûõ êóëüòóðàõ èçó÷àëîñü èõ ïîñëåäåéñòâèå. Êà÷åñòâî êîìïîñòà áûëî ñëåäóþùèì: ðÍ 8,1, îáùèé
àçîò – 0,77 %, àììèà÷íûé àçîò – 10 ìã/100 ã; íèòðàòíûé – 12.75, Ð2Î5 – 575 è Ê2Î –273 ìã/ 100 ã.

Ïî÷âà îïûòíîãî ó÷àñòêà ìåðçëîòíî-òàåæíàÿ ïàëåâàÿ ïåðåõîäíàÿ, ïî ìåõàíè÷åñêîìó ñîñòàâó
ñðåäíåñóãëèíèñòàÿ, îòíîñèòñÿ ê êàòåãîðèè õîðîøî îêóëüòóðåííûõ è èìååò ñëåäóþùèå ñðåäíèå èñ-
õîäíûå àãðîõèìè÷åñêèå ïîêàçàòåëè íà íà÷àëî èññëåäîâàíèé: ðåàêöèÿ ùåëî÷íàÿ – ðÍ 8,4, îáùåå
ñîäåðæàíèå ñîëåé (îïðåäåëåííîå ïîòåíöèîìåòðè÷åñêè) – íèçêîå, ðàâíî 0,02%, ñîäåðæàíèå ãóìóñà
(ïî Òþðèíó) – 2,2 %, ñîäåðæàíèå ïîäâèæíîãî àçîòà (ìåòîä ÖÈÍÀÎ) – ñðåäíåå: íèòðàòíîãî àçî-
òà – 1,3, àììèà÷íîãî àçîòà – 0,9, ïîäâèæíûõ ôîñôîðà è êàëèÿ (ìåòîä Ýãíåðà-Ðèìà) – î÷åíü âûñî-
êîå: P2O5 – 39,5, Ê2Î – 25,8 ìã /100 ã; ñóììà îáìåííûõ îñíîâàíèé (ïî Êàïïåíó) – 16,4 ìã-ýêâ./
100 ã; ñîäåðæàíèå â âîäíîé âûòÿæêå Na – 0,62, Cl – 0,26 ìã-ýêâ. / 100 ã, ò.å. íåâûñîêîå.

Èñïîëüçîâàëèñü: «Ìåòîäèêà ïîëåâîãî îïûòà â îâîùåâîäñòâå è áàõ÷åâîäñòâå» [1], Ñòàòèñòè÷å-
ñêàÿ îáðàáîòêà äàííûõ óðîæàéíîñòè ïðîâîäèëàñü ìåòîäîì äèñïåðñèîííîãî àíàëèçà ïî Á.À. Äîñ-
ïåõîâó (1973 ã.) [2].

Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü ðàññ÷èòûâàëàñü íà îñíîâå ó÷åòà ôàêòè÷åñêèõ çàòðàò, ïî óòâåð-
æäåííûì â ðåñïóáëèêå íîðìàòèâàì è ñòîèìîñòè ðåàëèçîâàííîé ïðîäóêöèè [3].

Â îïûòàõ âûðàùèâàëèñü ðàéîíèðîâàííûå â ðåñïóáëèêå ñîðòà êàïóñòû: Ñëàâà Ãðèáîâñêàÿ 231
è Ñëàâà 1305; êàðòîôåëÿ – Âàðìàñ, îâñà – Ïîêðîâñêèé. Àãðîòåõíèêà â îïûòàõ îáùåïðèíÿòàÿ ïî
ðåñïóáëèêå [4].

54



ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ïî ðåçóëüòàòàì èññëåäîâàíèé óñòàíîâëåíî, ÷òî óðîæàéíîñòü êàïóñòû áåç ïðèìåíåíèÿ óäîáðå-
íèé ñîñòàâèëà 284 ö/ãà, ïðè âíåñåíèè êîìïîñòà èç ðàñ÷åòà 30 ò/ãà ïîâûøàëàñü íà 120 ö/ãà, à ïðè
âíåñåíèè êîìïîñòà 60 è 90 ò/ãà óâåëè÷èâàëàñü ñîîòâåòñòâåííî íà 196 è 206 ö/ãà. Ïðè ýòîì òî÷-
íîñòü îïûòà ñîñòàâèëà 4,28 %. Ïðè èñïîëüçîâàíèè óäîáðåíèé ñîäåðæàíèå íèòðàòîâ â êî÷àíàõ êà-
ïóñòû â îñíîâíîì íå ïðåâûøàëî ÏÄÊ.

Çàêîíîìåðíîñòü âëèÿíèÿ óäîáðåíèé íà ñîäåðæàíèå ñóõîãî âåùåñòâà, îáùåãî ñàõàðà è âèòàìè-
íà Ñ â ïðîäóêöèè íå óñòàíîâëåíî, õîòÿ êîëåáàíèÿ ïî âàðèàíòàì â òó èëè èíóþ ñòîðîíó îòìå÷àëèñü
ïî ñðàâíåíèþ ñ êîíòðîëåì. Îðãàíè÷åñêèå è ìèíåðàëüíûå óäîáðåíèÿ îêàçûâàëè ïîëîæèòåëüíîå
âëèÿíèå íå òîëüêî íà óðîæàéíîñòü êàïóñòû, ò.å. â ãîä èõ âíåñåíèÿ, íî è â ïîñëåäåéñòâèè íà óðî-
æàéíîñòü êàðòîôåëÿ. Ïîñëåäåéñòâèå êîìïîñòà â äîçå 30 ò/ãà ïîâûøàëî óðîæàéíîñòü êàðòîôåëÿ îò
131 äî 175 ö/ãà, ò.å â 1,3 ðàçà ïî ñðàâíåíèþ ñ êîíòðîëåì (áåç óäîáðåíèÿ). Âíåñåíèå êîìïîñòà â äîçå
60 ò/ãà óâåëè÷èâàëî óðîæàéíîñòü â 1,7 ðàçà. Íàèáîëüøèå ïðèáàâêè óðîæàéíîñòè (58–146 ö/ãà)
îáåñïå÷èâàëî ïîñëåäåéñòâèå ñîâìåñòíîãî ïðèìåíåíèÿ îðãàíè÷åñêèõ è ìèíåðàëüíûõ óäîáðåíèé.
Íàèáîëüøàÿ óðîæàéíîñòü êàðòîôåëÿ (277 ö/ãà) äîñòèãíóòî ïîñëåäåéñòâèåì óäîáðåíèé â âàðèàíòå
êîìïîñò 90 ò/ãà +N360P120K180.. Ñîäåðæàíèå íèòðàòîâ â êëóáíÿõ áûëî íà óðîâíå êîíòðîëÿ è çíà÷è-
òåëüíî íèæå ÏÄÊ.

Ïðè âîçäåëûâàíèè òðåòüåé êóëüòóðû, ò.å çåëåíîé ìàññû îâñà, ïîñëåäåéñòâèå óäîáðåíèé ïðî-
ÿâëÿëîñü â ãîðàçäî ìåíüøåé ñòåïåíè, ÷åì íà êàðòîôåëå.

Èñïîëüçîâàíèå îðãàíè÷åñêèõ, ìèíåðàëüíûõ óäîáðåíèé è îñîáåííî èõ ñîâìåñòíîå ïðèìåíå-
íèå ïðè âîçäåëûâàíèè áåëîêî÷àííîé êàïóñòû â ñåâîîáîðîòàõ, íåñìîòðÿ íà óâåëè÷åíèå çàòðàò,
ñïîñîáñòâóåò ïîâûøåíèþ óðîæàéíîñòè è ñíèæåíèþ ñåáåñòîèìîñòè ïðîäóêöèè, óâåëè÷åíèþ ÷èñ-
òîãî äîõîäà è çíà÷èòåëüíîìó ïîâûøåíèþ óðîâíÿ ðåíòàáåëüíîñòè (ñì. òàáëèöó).

Ïî ðåçóëüòàòàì ïðîâåäåííûõ èññëåäîâàíèé íàìè ïîäãîòîâëåíû ðåêîìåíäàöèè ïðîèçâîäñòâó
(2007 ã.) [5].
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Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü ïðèìåíåíèÿ îðãàíè÷åñêèõ è ìèíåðàëüíûõ óäîáðåíèé ïðè âîçäåëûâàíèè
áåëîêî÷àííîé êàïóñòû â ñåâîîáîðîòå

Âàðèàíò
Óðîæàé-
íîñòü,
ö/ãà

Âñåãî çà-
òðàò,

òûñ. ðóá./ãà

Âûðó÷êà îò ðåàëè-
çîâàííîé ïðîäóê-
öèè, òûñ. ðóá./ãà

Ñåáåñòîè-
ìîñòü 1 ö

ïðîäóêöèè,
ðóá.

×èñòûé
äîõîä, òûñ.

ðóá./ãà

Óðîâåíü
ðåíòàáåëü-
íîñòè, %

Áåç óäîáðåíèé (êîíòðîëü) 284 189,4 255,6 667 66,2 35,0

Êîìïîñò 30 ò/ãà 404 227,6 363,6 563 136,0 59,8

Êîìïîñò 60 ò/ãà 480 258,2 432,0 538 173,8 67,3

Êîìïîñò 90 ò/ãà 490 279,1 441,0 570 161,9 58,0

N90P30K45 430 216,2 387,0 503 170,8 79,0

N180P60K90 520 233,6 468,0 449 234,4 100,3

N270P90K135 608 250,6 547,2 412 296,6 118,4

N360P120K180 720 271,2 648,0 377 376,8 138,9

Êîìïîñò 30 ò/ãà+N90P30K45 494 240,0 444,6 486 204,6 85,2

Êîìïîñò 30 ò/ãà + N180P60K90 578 261,5 520,2 452 258,7 98,9

Êîìïîñò 30 ò/ãà + N270P90K135 666 278,5 599,4 418 320,9 115,2

Êîìïîñò 30 ò/ãà +N360P120K180 746 294,4 671,4 395 377,0 128,1

Êîìïîñò 60 ò/ãà+N90P30K45 554 273,2 498,6 493 225,4 82,5

Êîìïîñò 60 ò/ãà + N180P60K90 650 291,5 585,0 448 293,5 100,7

Êîìïîñò 60 ò/ãà + N270P90K135 704 303,5 633,6 431 330,1 108,8

Êîìïîñò 60 ò/ãà +N360P120K180 823 325,1 740,7 395 415,6 127,8

Êîìïîñò 90 ò/ãà + N90P30K45 556 293,0 500,4 527 207,4 70,8

Êîìïîñò 90 ò/ãà + N180P60K90 639 309,3 575,1 484 265,8 85,9

Êîìïîñò 90 ò/ãà + N270P90K135 703 322,9 632,7 459 309,8 95,9

Êîìïîñò 90 ò/ãà +N360P120K180 775 337,5 697,5 436 360,0 106,7



ÂÛÂÎÄÛ

1. Íàèëó÷øèì ïî óðîæàéíîñòè è êà÷åñòâó ïðîäóêöèè îêàçàëñÿ âàðèàíò – êîìïîñò 60 ò/ãà +
N360P120K180 êã.ä.â/ãà, îáåñïå÷èâàþùèé óðîæàéíîñòü êàïóñòû 823 ö/ãà.

2. Íàèëó÷øèé óðîâåíü ðåíòàáåëüíîñòè ïðè èñïîëüçîâàíèè îðãàíè÷åñêèõ óäîáðåíèé îáåñïå÷èë
âàðèàíò êîìïîñò 60 ò/ãà, êîòîðûé ïî ñðàâíåíèþ ñ êîíòðîëåì, óâåëè÷èë ðåíòàáåëüíîñòü â 1,9 ðàçà.

3. Îïòèìàëüíîé äîçîé ìèíåðàëüíûõ óäîáðåíèé ÿâèëàñü N360P120K180 êã.ä.â/ãà ñ óðîâíåì ðåí-
òàáåëüíîñòè 138,9 %, ÷òî âûøå êîíòðîëÿ ïî÷òè â 4 ðàçà.

4. Íàèáîëüøèé ÷èñòûé äîõîä (415,6ðóá/ãà) è âûñîêèé óðîâåíü ðåíòàáåëüíîñòè (127,8 %) îáåñ-
ïå÷èëî ñîâìåñòíîå âíåñåíèå óäîáðåíèé êîìïîñò 60 ò/ãà + N360P120K180 êã.ä.â/ãà.

5. Â ïîñëåäåéñòâèè íàèáîëüøàÿ ïðèáàâêà óðîæàÿ, êàê íà 1 ò êîìïîñòà, òàê è íà 1 êã ä.â. NPK,
ïîëó÷åíà â âàðèàíòå êîìïîñò 60 ò/ãà + N90P30K45.
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Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ðàñòåíèåâîäñòâà è çåìëåäåëèÿ,
Äàðõàí-Óóë àéìàê, Ìîíãîëèÿ

E-mail: dgrmaab@yahoo.com

ÂÂÅÄÅÍÈÅ

Êëþ÷åâûì âîïðîñîì ðàçâèòèÿ ñîâðåìåííîãî çåìëåäåëèÿ ÿâëÿåòñÿ åãî ýêîëîãèçàöèÿ, â öåíòðå
êîòîðîé âñòàåò âîïðîñ î ñîõðàíåíèè ïîâûøåíèè ïëîäîðîäèÿ ïî÷âû. Â ñâÿçè ñ âûøåèçëîæåííûì
íàìè ïîñòàâëåíà öåëü âûÿâëåíèÿ âîçìîæíîñòè øèðîêîãî ïðèìåíåíèÿ áèîëîãè÷åñêèõ óäîáðåíèé â
çåìëåäåëèè â óñëîâèÿõ Öåíòðàëüíîé çåìëåäåëü÷åñêîé çîíû Ìîíãîëèè.

Âûäåëåíû èç ïî÷âû íîâûå âèäû ìåñòíûõ øòàììîâ áàêòåðèé (Azospirillum brasilence, Azotobacter
chroococcum, Azoarcus sp.), êîòîðûå óñïåøíî êóëüòèâèðóþòñÿ è ïðèìåíÿþòñÿ êàê áàêòåðèàëüíûå óäîáðåíèÿ.

Íàêîïëåí áîëüøîé ýêñïåðèìåíòàëüíûé ìàòåðèàë î ïîëîæèòåëüíîì âëèÿíèè ðèçîáàêòåðèàëü-
íûõ óäîáðåíèé íà ïëîäîðîäèå ïî÷â è óðîæàéíîñòü ñåëüñêîõîçÿéñòâåííûõ êóëüòóð.

Êëþ÷åâûå ñëîâà: ðèçîáàêòåðèàëüíîå óäîáðåíèå, ñîäåðæàíèå ãóìóñà, íèòðàòíûé àçîò, ïîäâèæ-
íûé ôîñôîð, êîëè÷åñòâî ìèêðîîðãàíèçìîâ.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèå ïðîâîäèëè â ïîëåâîì îïûòå Íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ðàñòåíèå-
âîäñòâà è çåìëåäåëèÿ â Õîíãîð ñàìîíå Äàðõàí-Óóë àéìàêà, ãäå ïðèìåíåí áîãàðíûé ôîí, ñ òð¸õëåò-
íåé ðîòàöèåé çåðíî-ïàðîâîãî ñåâîîáîðîòà.

Ïåðâàÿ è âòîðàÿ êóëüòóðà ïøåíèöû ïîñåÿíû â íîðìå 3,5–4,0 ìëí/ãà. Ïëîùàäü äåëÿíêè 10 ì2.
Ïîñåâ ïðîâåäåí ñåÿëêîé ÑÇÑ-2,1.

Îïûò çàêëàäûâàëè ïî ñõåìå: 1. Êîíòðîëü áåç óäîáðåíèé. 2. Ðèçîáàêòåðèàëüíîå óäîáðåíèå –
4 êã/ãà. 3. Ðèçîáàêòåðèàëüíîå óäîáðåíèå – 6 êã/ãà. 4. Ðèçîáàêòåðèàëüíîå óäîáðåíèå – 8 êã/ãà.

Îòîáðàííûå øòàììû èç 3 ðîäîâ (Azospirillum brasilence, Azotobacter chroococcum, Azoarcus sp.)
áûëè èñïîëüçîâàíû äëÿ ïðîèçâîäñòâà áèîóäîáðåíèé ïóò¸ì êóëüòèâèðîâàíèÿ â ñðåäå ñ ïî÷âîé â ëà-
áîðàòîðíûõ óñëîâèÿõ.
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Áàêòåðèè ðèçîáàêòåðèàëüíîãî óäîáðåíèÿ àêòèâèðóþòñÿ íà ïîâåðõíîñòè êîðíåé èëè â ïî÷âåí-
íîì ñëîå, ãäå ðàñïðîñòðàíÿåòñÿ îñíîâíàÿ ìàññà êîðíåé. Âî âñåõ âàðèàíòàõ óäîáðåíèÿ ñìåøèâàþò-
ñÿ ñ ñåìåíàìè ïåðåä ïîñåâîì.

Ïî÷âà îïûòíîãî ó÷àñòêà êàøòàíîâàÿ, ñóïåñ÷àíàÿ ñ ëåãêèì ìåõàíè÷åñêèì ñîñòàâîì. Ïî àãðî-
õèìè÷åñêîé îöåíêå äàííàÿ ïî÷âà õàðàêòåðèçóåòñÿ ñëåäóþùåé ñòåïåíüþ îáåñïå÷åíèÿ ïèòàòåëüíû-
ìè ýëåìåíòàìè: ñîäåðæàíèå ãóìóñà íèçêîå, îáåñïå÷åííîñòü àçîòîì è ôîñôîðîì î÷åíü íèçêàÿ.
Ðåàêöèÿ ïî÷âåííîãî ðàñòâîðà ñëàáîêèñëàÿ.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ïî íàøèì èññëåäîâàíèÿì áàêòåðèàëüíûå óäîáðåíèÿ îêàçûâàþò ñóùåñòâåííîå âëèÿíèå íà ïî-
âûøåíèå ñîäåðæàíèÿ ãóìóñà â ïî÷âå. Â óäîáðåííûõ âàðèàíòàõ îòìå÷àåòñÿ çàìåòíîå ïîâûøåíèå
ñîäåðæàíèÿ ãóìóñà â ïî÷âå.

Êàê ïîêàçûâàþò èññëåäîâàíèÿ ïðè ïðèìåíåíèè áàêòåðèàëüíûõ óäîáðåíèé ïåðåä ïîñåâîì ïøå-
íèöû îäíîçíà÷íî ïîâûøàåòñÿ ñîäåðæàíèå ãóìóñà â ñëîå ïî÷âû 0–20 ñì. Â íàøèõ îïûòàõ â ñëîå
0–20 ñì ñîäåðæèòñÿ â ñðåäíåì 40,8 ò/ãà (1,75– 1,95 %) ãóìóñà, ïðè ïðèìåíåíèè áàêòåðèàëüíûõ óäîá-
ðåíèé ïîä ïøåíèöó ñîäåðæàíèå ãóìóñà â ïî÷âå ïîâûñèëîñü íà 0,1–0,2 % ïî ñðàâíåíèþ ñ êîíòðîëåì.

Ïîâûøåíèå ñîäåðæàíèÿ ãóìóñà â ïî÷âå ïî ïåðâîé êóëüòóðå ïøåíèöû âûäåëåíî ïðè íîðìå
4 êã/ãà, à ïðè âòîðîé êóëüòóðå – 6 êã/ãà. Óâåëè÷åíèå íîðì âíåñåíèÿ äàëåå íå îïðàâäûâàåò ñåáÿ â
îòíîøåíèè ñîäåðæàíèÿ ãóìóñà â ïî÷âå (ðèñ. 1).

×òî êàñàåòñÿ íîðì áàêòåðèàëüíûõ óäîáðåíèé òî çäåñü ìîæíî îòìåòèòü îñîáåííîñòü ñèëüíîãî
ïðîÿâëåíèÿ àçîòîíàêîïëÿþùåãî âëèÿíèÿ áàêòåðèàëüíûõ óäîáðåíèé ïðè èõ ïðèìåíåíèè ïîä âòî-
ðóþ êóëüòóðó ïøåíèöû (ñì. òàáëèöó).

Ïî ïåðâîé êóëüòóðå ïøåíèöû ïðè íîðìå âíåñåíèÿ ðèçîáàêòåðèàëüíîãî óäîáðåíèÿ 4 êã/ãà ñîäåð-
æàíèå ïîäâèæíîãî ôîñôîðà â ïî÷âå ïîâûñèëîñü â 2 ðàçà (3,8 ìã/100 ã), ïðè íîðìå 6 êã/ãà ïîä âòîðóþ
êóëüòóðó ïøåíèöû – â 1,6 ðàçà (3,65 ìã/100 ã). Íàøè èññëåäîâàíèÿ ïîêàçàëè, ÷òî âíåñåííûå â ïî÷âó
áàêòåðèàëüíûå óäîáðåíèÿ áëàãîïðèÿòíî âëèÿþò íà îáùåå êîëè÷åñòâî ìèêðîîðãàíèçìîâ â ïî÷âå
(ðèñ. 2).
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Ðèñ. 1 Âëèÿíèå ðàçíûõ íîðì áàêòåðèàëüíûõ óäîáðåíèé íà
ñîäåðæàíèå ãóìóñà

? ???????

4 ??/??

6 ??/??
8 ??/??

Ðèñ. 1.  Âëèÿíèå ðàçíûõ íîðì áàêòåðèàëüíûõ óäîáðåíèé íà ñîäåðæàíèå ãóìóñà

Âëèÿíèå ðèçîáàêòåðèàëüíûõ óäîáðåíèé íà ñîäåðæàíèå íèòðàòíîãî àçîòà è ïîäâèæíîãî
ôîñôîðà â ïî÷âå

¹ Âàðèàíò

NO3-N, ìã/êã ?2I5, ìã/100ã

êóëüòóðà ïøåíèöû

I II I II

1 Eiio¶ieu 5,40 7,72 1,90 2,25

2 Íîðìà âíåñåíèÿ, êã/ãà 4 4,43 9,30 3,80 3,10

3 6 5,05 9,67 3,10 3,60

4 8 5,63 9,15 3,30 3,65



Íàëè÷èå ëåãêî äîñòóïíûõ ïèòàòåëüíûõ ýëåìåíòîâ íå
òîëüêî áëàãîïðèÿòíî ñêàçûâàåòñÿ íà óðîæàå ðàñòåíèé, íî è
èìååò àêòèâèðóþùåå âëèÿíèå íà ïî÷âåííóþ ìèêðîôëîðó.
Ýòî äàåò îñíîâàíèå ïîëàãàòü, ÷òî ïðèìåíåíèå áàêòåðèàëü-
íûõ óäîáðåíèé óëó÷øàåò ñîñòîÿíèå ïî÷âû è áëàãîïðèÿòíî
âëèÿåò íà å¸ ïëîäîðîäèå.

Ïðèáàâêà óðîæàÿ ïøåíèöû ñîñòàâëÿåò ïåðâîé êóëüòóðå
ïøåíèöû 3–3,5 ö/ãà, âòîðîé – 1,5–2 ö/ãà ñîîòâåòñòâåííî.

ÂÛÂÎÄÛ

1. Âûÿâëåíî, ÷òî â ðåçóëüòàòå ïðèìåíåíèÿ áàêòåðèàëü-
íûõ óäîáðåíèé ïîâûøàåòñÿ ñîäåðæàíèå ïîäâèæíîãî ôîñ-
ôîðà â ïî÷âå íà 0,85–1,9 ìã/100 ã, ãóìóñà – íà 0,07–0,26%.

2. Îáùåå êîëè÷åñòâî ìèêðîîðãàíèçìîâ â óäîáðåííîé
ïî÷âå óâåëè÷èëîñü íà 2,6–10 ìëí/ã ïî÷âû, ÷òî ÿâëÿåòñÿ âàæ-
íûì ïîêàçàòåëåì êðèòåðèÿ ïîâûøåíèÿ ïëîäîðîäèå ïî÷âû.

3. Ïî ýôôåêòèâíîñòè ìîæíî âûäåëèòü íîðìó âíåñåíèÿ
áàêòåðèàëüíûõ óäîáðåíèé 6–8 êã/ãà ïîä ïøåíèöó, õîòÿ ïî-

íèæåííàÿ íîðìà (4 êã/ãà) îêàçàëîñü íå õóæå ïî ìíîãèì ïîêàçàòåëÿì.
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äèòåëÿ Çàïàäíî-Ñèáèðñêîé ñåëåêöèîííîé ñòàíöèè. Ïåðâûì ñîðòîì ÿðîâîé òâåðäîé ïøåíèöû,
ñîçäàííûì íà Çàïàäíî-Ñèáèðñêîé ñòàíöèè, áûë Ãîðäåèôîðìå 10. Îí áûë ðàéîíèðîâàí ñ 1929 ã. è
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Ïî ñîîáùåíèþ Â.Â. Òàëàíîâà (1924 ã.), ïåðâûå ðàáîòû ïî ãèáðèäèçàöèè òâåðäîé ïøåíèöû
áûëè íà÷àòû â 1919 ã. ñïåöèàëèñòîì ñòàíöèè Ë.È. Âåíåíè. Áûëî ïðîâåäåíî ñêðåùèâàíèå ðàçíûõ
ôîðì êóáàíîê ñ ìÿãêèìè ïøåíèöàìè ñ öåëüþ ïîëó÷åíèÿ òâåðäîé áåçîñòîé ïøåíèöû. Â 1922 ã. â
òðåòüåì ïîêîëåíèè ïîëó÷åíû ôîðìû ñ òèïîì êîëîñà òâåðäîé ïøåíèöû.
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âîé. Â äàëüíåéøåì ïîäîáíûå ñêðåùèâàíèÿ áûëè ïðîäîëæåíû. Ï.Ô. Ôîìèí (1937 ã.) îïèñàë êîì-

áèíàöèè öåçèóì 94/3447 ´ ãîðäåèôîðìå 042932, óñòîé÷èâûå ê ïûëüíîé ãîëîâíå, à òàêæå 4 ñîðòîîá-
ðàçöà ðàçíîâèäíîñòè ãîðäåèôîðìå, ïðåäñòàâëÿþùèå èíòåðåñ ïî ðÿäó ïðèçíàêîâ.

Îäíàêî ñîðòîâ, ïîëó÷åííûõ ìåòîäîì ãèáðèäèçàöèè, äîëãîå âðåìÿ â ïðîèçâîäñòâå íå áûëî.
Âòîðîé ñîðò òâåðäîé ïøåíèöû, ñîçäàííûé ïóòåì èíäèâèäóàëüíî-ñåìåéñòâåííîãî îòáîðà èç Êàõå-
òèíñêîé âåòâèñòîé ïøåíèöû (ðàçíîâèäíîñòè öåððóëåñöåíñ), ïîëó÷èë íàçâàíèå ×åðíîêîëîñêà 1
[2]. Àâòîðû ñîðòà: Ã.Ï. Âûñîêîñ, À.Â. Âàðàêñèí. Ñîðò áûë ïåðåäàí â ãîñóäàðñòâåííîå èñïûòàíèå â
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Êîíòðîëü Ñ óäîáðåíèåì

Ðèñ. 2. Âëèÿíèå áàêòåðèàëüíûõ óäîáðå-
íèé íà óðîæàéíîñòü ïøåíèöû



1954 ã., ðàéîíèðîâàí ñ 1960 ã. äëÿ ñòåïíîé çîíû Îìñêîé îáëàñòè, íî áîëüøîãî ðàñïðîñòðàíåíèÿ íå
ïîëó÷èë è íàõîäèëñÿ â ðàéîíèðîâàíèè äî 1965 ã.

Ñåëåêöèîííàÿ ðàáîòà ïî òâåðäîé ïøåíèöå äëèòåëüíîå âðåìÿ âåëàñü â ñîñòàâå îòäåëà (ëàáîðà-
òîðèè) ñåëåêöèè ìÿãêîé ïøåíèöû. Ïîðîé îíà ïðåðûâàëàñü, âåëàñü íåöåëåíàïðàâëåííî, ïèòîìíè-
êè áûëè îáùèìè, ñ ìàëûì ÷èñëîì îáðàçöîâ òâåðäîé ïøåíèöû â ïèòîìíèêàõ. Áîëåå ïëàíîìåðíîé
îíà ñòàëà ñ âûäåëåíèåì îòäåëüíîé ãðóïïû â ñîñòàâå ëàáîðàòîðèè â 1959 ã., êîòîðóþ âîçãëàâèëà
Â.À. Ñàâèöêàÿ. Â 1978 ã. áûëà îðãàíèçîâàíà ëàáîðàòîðèÿ ñåëåêöèè òâåðäîé ïøåíèöû, êîòîðîé äî
1989 ã. ðóêîâîäèëà Â.À. Ñàâèöêàÿ.

Ïîñëå äëèòåëüíîãî ïåðåðûâà â 1975 ã. â ãîñóäàðñòâåííîå èñïûòàíèå áûë ïåðåäàí ñîðò Àëìàç. Â
1979 ã. îí áûë ðàéîíèðîâàí â Îìñêîé îáëàñòè, à ñ 1980–1982 ãã. – â Àëòàéñêîì êðàå, Êîê÷åòàâñêîé,
Êóðãàíñêîé, Êóñòàíàéñêîé îáëàñòÿõ è â Òàòàðèè. Ñîðò áûë âûâåäåí ïóòåì ñêðåùèâàíèé: (Ðàêå-

òà ´ Êîê÷åòàâñêàÿ ïîëáà) ´ Ëåóêóðóì 18 (ëèíèÿ èç Õàðüêîâñêîé 46). Ðàçíîâèäíîñòü ëåóêóðóì [8].
Àâòîðû ñîðòà: Â.À. Ñàâèöêàÿ, Ã.Ì. Ëåòîâà, Â.À. Çûêèí, Ñ.Ñ. Ñèíèöûí, À.È. Øèðîêîâ, Î.È. Ãàì-
çèêîâà. Ïîñåâíûå ïëîùàäè â îòäåëüíûå ãîäû äîñòèãàëè  340 òûñ. ãà.

Â 1988 ã. áûë ïåðåäàí â ãîñóäàðñòâåííîå èñïûòàíèå ñîðò Îìñêèé ðóáèí. Ñîðò áûë ñîçäàí ïó-

òåì ñêðåùèâàíèé /(Àëìàç ´ Õàðüêîâñêàÿ 46) ´ (Õàðüêîâñêàÿ 46 ´ Ãîðäåèôîðìå 10)/ ´ Wells. Ðàçíî-
âèäíîñòü ãîðäåèôîðìå [7]. Àâòîðû ñîðòà: Â.À. Ñàâèöêàÿ, Ã.Ì. Ëåòîâà, Ä.Ï. Äåíèñîâ,
Â.Â. Àíäðååâà, Ë.ß. ×ìóò, Ë.Ã. Ãóäèíîâà, Þ.Â. Êîëìàêîâ. Ñ 1991 ã. ñîðò áûë ðàéîíèðîâàí â Ñåâå-
ðî-Êàçàõñòàíñêîé îáëàñòè, ñ 1992 ã. – Îìñêîé, Êóñòàíàéñêîé, Ïåðìñêîé, Êîê÷åòàâñêîé îáëàñòÿõ.

Ñ 1989 ã. ëàáîðàòîðèþ âîçãëàâèë Ì.Ã. Åâäîêèìîâ. Â íàñòîÿùåå âðåìÿ êîëëåêòèâ ëàáîðàòîðèè
â ñîñòàâå çàâåäóþùåãî ëàáîðàòîðèåé, äîêòîðà ñåëüñêîõîçÿéñòâåííûõ íàóê Ì.Ã. Åâäîêèìîâà, âåäó-
ùåãî íàó÷íîãî ñîòðóäíèêà êàíäèäàòà ñåëüñêîõîçÿéñòâåííûõ íàóê. Â.Ñ. Þñîâà, íàó÷íîãî ñîòðóä-
íèêà Á.Ì. Òàòèíîé, ëàáîðàíòîâ-èññëåäîâàòåëåé Â.Â. Àíäðååâîé è Ò.Þ. Ñåíêåâè÷ òðóäèòñÿ íàä
ïðîáëåìîé ñîçäàíèÿ àäàïòèâíûõ ñîðòîâ ÿðîâîé òâåðäîé ïøåíèöû äëÿ óñëîâèé Çàïàäíîé Ñèáèðè.

Çà ïåðèîä ðàáîòû (1990–2014 ãã.) â ëàáîðàòîðèè íà îñíîâàíèè èçó÷åíèÿ áîëüøîãî è ðàçíîîá-
ðàçíîãî íàáîðà ñîðòîâ íà ðàçëè÷íûõ ôîíàõ, ïðîâåäåííûõ ãåíåòè÷åñêèõ èññëåäîâàíèé ðàçðàáîòà-
íû è äîïîëíåíû òåîðåòè÷åñêèå îñíîâû ñåëåêöèè ÿðîâîé òâåðäîé ïøåíèöû â Çàïàäíîé Ñèáèðè,
ïðåäëîæåíû ìîäåëè ñîðòîâ ðàçíûõ ãðóïï ñïåëîñòè. Ïðîðàáîòàí áîãàòûé èñõîäíûé ìàòåðèàë (2600
îáðàçöîâ èç ðàçëè÷íûõ ñòðàí è ðåãèîíîâ), âûäåëåíû èñòî÷íèêè è äîíîðû ïî ðÿäó ïðèçíàêîâ,
îáîñíîâàíû ïîäõîäû ïîäáîðà ïàð äëÿ ãèáðèäèçàöèè è ïðåäëîæåíà ñòðàòåãèÿ îòáîðà ãåíîòèïîâ â
ãèáðèäíûõ ïîïóëÿöèÿõ [6, 11]. Â êîìïëåêñíûõ èññëåäîâàíèÿõ, ïî ñîîòâåòñòâóþùèì ðàçäåëàì, â
êà÷åñòâå ñîèñïîëíèòåëåé ïðèíèìàëè ó÷àñòèå: ëàáîðàòîðèÿ êà÷åñòâà çåðíà (Ñ.Ñ. Ñèíèöûí,
Þ.Â. Êîëìàêîâ), ëàáîðàòîðèÿ èììóíèòåòà (Å.Â. Ïàäåðèíà, Ë.Â. Ìåøêîâà), ëàáîðàòîðèÿ ôèçèîëî-
ãèè è áèîõèìèè (Ã.ß. Êîçëîâà, Â.Ì. Ðîññååâ), îòäåë ñåìåíîâîäñòâà (Â.Ñ. Âåðåâêèí, Ï.Â. Ïîïîë-
çóõèí), îòäåë ñòåïíîãî çåìëåäåëèÿ (Â.Ñ. Àìåëü÷åíêî).

Ìíîãîëåòíåå òâîð÷åñêîå ñîòðóäíè÷åñòâî ïî ýêîëîãè÷åñêîìó èñïûòàíèþ è îáìåíó èñõîäíûì
ìàòåðèàëîì ñâÿçûâàëî ñ Â.È. ßí÷åíêî (Àëòàéñêèé ÍÈÈÑÕ), Í.Ñ. Âàñèëü÷óêîì (ÍÈÈÑÕ
Þãî-Âîñòîêà), À.À. Âüþøêîâûì, Ï.Í. Ìàëü÷èêîâûì (Ñàìàðñêèé ÍÈÈÑÕ). Ïîñëåäíèå ãîäû
(2000–2014) âåäåòñÿ ñîâìåñòíàÿ ðàáîòà â ðàìêàõ ïðîãðàìì ñ ÑÈÌÌÈÒ è ÊÀÑÈÁ, ïðåäñòàâèòåëåì
êîòîðûõ ÿâëÿåòñÿ À.È. Ìîðãóíîâ).
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Ïðîèñõîæäåíèå è ãîä ðàéîíèðîâàíèÿ ñîðòîâ òâåðäîé ïøåíèöû îìñêîé ñåëåêöèè

Ñîðò Ïðîèñõîæäåíèå
Ãîä ðàéîíè-

ðîâàíèÿ

Ãîðäåèôîðìå 10 Îòáîð èç Íîý 1929

×åðíîêîëîñêà 1 Îòáîð èç Êàõåòèíñêîé âåòâèñòîé 1960

Àëìàç /(Ðàêåòà ´ êîê÷åòàâñêàÿ ïîëáà) ´ Öåðóë.29/ ´ Ëåóêóðóì 18 1979

Îìñêèé ðóáèí (Àëìàç ´ Õàðüê. 46) ´ (Õàðüê. 46 ´ Ãîðä. 10) õ Wells 1991

Àíãåë (Ãîðä. 497 ´ Ê 43101 èç Êàíàäû) ´ Àòëàíò 14 1997

Îìñêàÿ ÿíòàðíàÿ Ñêðåù. 2õ ñåëåêö. ëèíèé ñ ó÷àñòèåì ñîðòîâ Ñâåòëàíà, Õàðüê. 46, Ãîðä. 10, Ê 5173 1999

Îìñêèé êîðóíä Àíãåë ´ Ê 47117 (Ìåêñèêà) 2003

Æåì÷óæèíà Ñèáèðè / Àíòåé ´ Ëåóêóðóì 6953) ´ (Àëìàç õ Îìñêèé ðóáèí)/ ´ Ñâåòëàíà 2006

Îìñêàÿ ñòåïíàÿ Îðåíáóðãñêàÿ 10 ´ Îìñêàÿ ÿíòàðíàÿ 2012

Îìñêèé èçóìðóä Ãîðäåèôîðìå 94-8-5 ´ Îìñêàÿ ÿíòàðíàÿ 2014



Áëàãîäàðÿ êîìïëåêñíîñòè èññëåäîâàíèé è ñèñòåìíîìó ïîäõîäó ïðè ñîçäàíèè ñîðòîâ êîëëåê-
òèâó ëàáîðàòîðèè çà ýòîò ïåðèîä óäàëîñü äîñòè÷ü îïðåäåëåííûõ äîñòèæåíèé.

Â 1994 ã. áûë ïåðåäàí â ãîñóäàðñòâåííîå èñïûòàíèå ñîðò Àíãåë, ïîëó÷åííûé â ðåçóëüòàòå ñêðåùè-

âàíèé ( Ãîðäåèôîðìå 497 ´ Ê 43101) ´ Àòëàíò 14 [4]. Àâòîðû ñîðòà: Â.À. Ñàâèöêàÿ, Ã.Ì. Ëåòîâà,
Ì.Ã. Åâäîêèìîâ è äð. Ïî ðåçóëüòàòàì äâóõëåòíåãî èñïûòàíèÿ îí áûë âíåñåí â Ãîñóäàðñòâåííûé ðå-
åñòð ñ 1997 ã. ïî Çàïàäíî-Ñèáèðñêîìó, à ïîçäíåå è ïî Âîñòî÷íî-Ñèáèðñêîìó ðåãèîíó (ñì. òàáëèöó).

Â 1999 ã. ïî ðåçóëüòàòàì òàêæå äâóõëåòíåãî èñïûòàíèÿ áûë âêëþ÷åí â Ãîñóäàðñòâåííûé ðååñòð
ïî Çàïàäíî-Ñèáèðñêîìó (10), à ñ 2000 ãîäà – ïî Óðàëüñêîìó (9) ðåãèîíó ñîðò Îìñêàÿ ÿíòàðíàÿ.
Ñîðò âûâåäåí â ðåçóëüòàòå ãèáðèäèçàöèè ñåëåêöèîííûõ ëèíèé ñ ó÷àñòèåì ñîðòîâ Ñâåòëàíà, Õàðü-
êîâñêàÿ 46, Ãîðäåèôîðìå 10, Ê 5173 [5].

Â 2000 ã. êîëëåêòèâîì ëàáîðàòîðèè áûë ïåðåäàí äëÿ èñïûòàíèÿ íà ÃÑÓ ñîðò Îìñêèé êîðóíä.
Ïîñëå óñïåøíîãî èçó÷åíèÿ îí áûë äîïóùåí ê èñïîëüçîâàíèþ ïî ïðåäëîæåíèþ ãîñêîìèññèé Îì-
ñêîé îáëàñòè è Àëòàéñêîãî êðàÿ ïî Çàïàäíî-Ñèáèðñêîìó (10) ðåãèîíó ñ 2003 ãîäà, à ïîçäíåå ïî
Âîñòî÷íî-Ñèáèðñêîìó (11) ðåãèîíó. Îìñêèé êîðóíä ñîçäàí â ðåçóëüòàòå ñêðåùèâàíèé ñîðòà Àíãåë
ñ ñîðòîì Ê 47117 (Ìåêñèêà). Àâòîðû ñîðòà: Ì.Ã. Åâäîêèìîâ, Â.Â. Àíäðååâà, Â.Ñ. Þñîâ, Þ.Â. Êîë-
ìàêîâ, Â.À. Ñàâèöêàÿ è äð.

Ñ 2003 ã. íà ñîðòîó÷àñòêàõ 9–11 ðåãèîíîâ èñïûòûâàëñÿ ñîðò Æåì÷óæèíà Ñèáèðè, ïîëó÷åííûé

ïóòåì èíäèâèäóàëüíîãî îòáîðà èç ãèáðèäíîé êîìáèíàöèè /( Àíòåé ´ Ëåóêóðóì 6953) ´(Àëìàç ´

Îìñêèé ðóáèí)/ ´ Ñâåòëàíà. Ïðåäëîæåí äëÿ âêëþ÷åíèÿ â Ãîñóäàðñòâåííûé ðååñòð ñ 2006 ã. ïî
Óðàëüñêîìó è Çàïàäíî-Ñèáèðñêîìó ðåãèîíàì, à ïîçäíåå ïî Âîñòî÷íî-Ñèáèðñêîìó ðåãèîíó è Ðåñ-
ïóáëèêå Êàçàõñòàí. Àâòîðû ñîðòà: Ì.Ã. Åâäîêèìîâ, Â.Â. Àíäðååâà, Â.Ñ. Þñîâ, Þ.Â. Êîëìàêîâ,
Â.À. Ñàâèöêàÿ è äð.

Â 2012 ã. ïîñëå òðåõëåòíåãî èñïûòàíèÿ âêëþ÷åí â Ãîñðååñòð ïî 11 ðåãèîíó ñîðò Îìñêàÿ ñòåï-
íàÿ. Àâòîðû ñîðòà: Ì.Ã. Åâäîêèìîâ, Â.Â. Àíäðååâà, Â.Ñ. Þñîâ, È.Â. Ïàõîòèíà, Ë.Â. Ìåøêîâà äð.

Ñîðò ñîçäàí èíäèâèäóàëüíûì îòáîðîì èç ãèáðèäíîé êîìáèíàöèè Îðåíáóðãñêàÿ 10 ´ Îìñêàÿ ÿí-
òàðíàÿ.

Ñ 2014 ã. â Ãîñóäàðñòâåííîì ðååñòðå çàðåãèñòðèðîâàí ñîðò Îìñêèé èçóìðóä, êîòîðûé ïðåäëî-
æåí äëÿ èñïîëüçîâàíèÿ â 10 ðåãèîíå. Ñîðò ñîçäàí â ðåçóëüòàòå ãèáðèäèçàöèè ëèíèè ãîðäåèôîðìå

94-8-5 ´ Îìñêàÿ ÿíòàðíàÿ. Àâòîðû ñîðòà: Ì.Ã. Åâäîêèìîâ, Â.Ñ. Þñîâ, Â.Â. Àíäðååâà, È.Â..Ïàõî-
òèíà, Ï.Â. Ïîïîëçóõèí è äð.

Ñîðò Îìñêèé öèðêîí ñ 2014 ã. íàõîäèòñÿ â ãîñóäàðñòâåííîì èñïûòàíèè.

Ïîýòàïíûé ñåëåêöèîííûé ïðîãðåññ ïî ïðîäóêòèâíîñòè ñîðòîâ îìñêîé ñåëåêöèè ïî äàííûì
èññëåäîâàíèé çà ýòè ãîäû âûãëÿäèò ñëåäóþùèì îáðàçîì: Ãîðäåèôîðìå 10 – 2,54, Àëìàç – 2,64,
Îìñêèé ðóáèí – 2,87, Àíãåë – 2,96, Îìñêàÿ ÿíòàðíàÿ – 3,14, Îìñêèé êîðóíä – 3,21, Æåì÷óæèíà
Ñèáèðè – 3,46 ò/ãà. Â êîíå÷íîì èòîãå ðàçëè÷èÿ ïî óðîæàéíîñòè ìåæäó Æåì÷óæèíîé Ñèáèðè è
Ãîðäåèôîðìå 10 äîñòèãëè 0,92 ò/ãà (ñì. ðèñóíîê). Îòíîñèòåëüíàÿ ïðèáàâêà ê óðîâíþ ñòàðîãî ñîðòà
ñîñòàâèëà 36,2 %.

Òàêèì îáðàçîì, çà ïîñëåäíèå ãîäû â ñåëåêöèè òâåðäîé ïøåíèöû íàìåòèëñÿ îïðåäåëåííûé ïî-
ëîæèòåëüíûé ñäâèã è ñîçäàíû ñîðòà ñ ðàçëè÷íûì óðîâíåì àäàïòàöèè, ôîðìèðóþùèå âûñîêîå êà-
÷åñòâî çåðíà è ìàêàðîí.
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òâåðäîé ïøåíèöû â þæíîé ëåñîñòåïè Çàïàäíîé Ñèáèðè: àâòîðåô. äèñ. … êàíä. ñ.-õ. íàóê: 06. 01. 05 / Þñîâ Âàäèì Ñòà-
íèñëàâîâè÷. – Îìñê, 2001. – 16 ñ.

ÓÄÊ 631.584

ÐÅÄÜÊÀ ÌÀÑËÈ×ÍÀß Â ÏÎÓÊÎÑÍÛÕ ÏÎÑÅÂÀÕ
ÑÓÕÎÑÒÅÏÍÎÉ ÇÎÍÛ ÁÓÐßÒÈÈ

ÅÌÅËÜßÍÎÂ À.Ì.

Áóðÿòñêèé ÍÈÈÑÕ, ã. Óëàí-Óäý

E-mail: burniish@inbox.ru

Õîçÿéñòâîâàíèå íà ñåëå â óñëîâèÿõ Áóðÿòèè ïðåäïîëàãàåò ðàçâèòèå æèâîòíîâîäñòâà. Îòñþäà
ïîòðåáíîñòü ôîðìèðîâàíèÿ ñîîòâåòñòâóþùåé êîðìîâîé áàçû. Áîëåå 60 % îáùåãî îáúåìà êîðìîâ
íà ñòîéëîâûé ïåðèîä â ðåãèîíå ïðîèçâîäèòñÿ çà ñ÷åò ïðèðîäíûõ êîðìîâûõ óãîäèé. Îäíàêî çíà÷è-
òåëüíàÿ èõ äîëÿ çàãîòàâëèâàåòñÿ è â ïîëåâîì êîðìîïðîèçâîäñòâå.

Â êîìïëåêñå ìåð ïî óâåëè÷åíèþ ïðîèçâîäñòâà êîðìîâ è ïîâûøåíèÿ èõ êà÷åñòâà çàñëóæèâàåò
âíèìàíèÿ îñâîåíèå òåõíîëîãèè ïîóêîñíûõ ïîñåâîâ. Â Áóðÿòèè ïîóêîñíûå ïîñåâû, èç-çà êîðîòêî-
ãî ïåðèîäà âîçìîæíîé âåãåòàöèè ðàñòåíèé, ðàíåå íå ïðàêòèêîâàëèñü. Ñ ââåäåíèåì â êóëüòóðó
ðåäüêè ìàñëè÷íîé, îòëè÷àþùåéñÿ âûñîêèì ñîäåðæàíèåì ïåðåâàðèìîãî ïðîòåèíà è ôîðìèðóþ-
ùåé óðîæàé óêîñíîé ìàññû çà 45-50 äíåé, ñòàëî âîçìîæíûì âíåäðåíèå ïîóêîñíûõ ïîñåâîâ è â
Áóðÿòèè.

5-ëåòíèå ïîëåâûå îïûòû ïî èçó÷åíèþ ïîóêîñíûõ ïîñåâîâ è ïîäáîðó ïðîìåæóòî÷íûõ êóëüòóð
ïîêàçàëè, ÷òî â êà÷åñòâå ïðîìåæóòî÷íîé êóëüòóðû ìîæíî âûñåâàòü â ïåðâûõ ÷èñëàõ ìàÿ ðåäüêó
ìàñëè÷íóþ, êîòîðàÿ ê ïåðèîäó ïîóêîñíîé ñïåëîñòè (öâåòåíèþ áîêîâûõ ïîáåãîâ è îáðàçîâàíèþ
ñòðó÷êîâ íà îñíîâíûõ ñòåáëÿõ) ôîðìèðóåò óðîæàé çåëåíîé ìàññû 15,4 ò/ãà, îáåñïå÷èâàåò ñáîð
2160 ê. åä. è 440 êã ïåðåâàðèìîãî ïðîòåèíà (203,7 ã ïåðåâàðèìîãî ïðîòåèíà íà 1 ê. åä.).

Óäîâëåòâîðèòåëüíûé óðîæàé ïðîìåæóòî÷íûõ êóëüòóð ôîðìèðóþò ïîñåâû ÿðîâîé ðæè è ãîðî-
õîîâñÿííîé ñìåñè. Ïðè ïîñåâå â ïåðâîé ïÿòèäíåâêå ìàÿ ôîðìèðîâàíèå óðîæàÿ óêîñíîé ìàññû
ïðîõîäèëî â óñëîâèÿõ íåäîñòàòêà âëàãè, ò.å. â óñëîâèÿõ, õàðàêòåðíûõ â ðåãèîíå äëÿ ïåðâîé ïîëîâè-
íû ëåòà. Ñðåäíÿÿ óðîæàéíîñòü ÿðîâîé ðæè â ôàçó åå ïîëíîãî êîëîæåíèÿ – íà÷àëà öâåòåíèÿ ñîñòà-
âèëà 2,2 ò/ãà ñóõîé ìàññû, ñ êîëåáàíèÿìè ïî ãîäàì îò 1,9 äî 2,3 ò/ãà. Óðîæàéíîñòü ãîðîõîîâñÿíîé
ñìåñè 1,5 ò/ãà ñóõîé ìàññû ñ êîëåáàíèÿìè ïî ãîäàì îò 1,1 äî 2,9 ò/ãà.

Â êà÷åñòâå ïîóêîñíûõ êóëüòóð âûñåâàëàñü ðåäüêà ìàñëè÷íàÿ â îäíîâèäîâîì ïîñåâå è åå ñìåñè
ñ çåðíîôóðàæíûìè êóëüòóðàìè – îâñîì, ÿ÷ìåíåì è ÿðîâîé ðîæüþ â äâóõêîìïîíåíòíûõ ñìåñÿõ.
Ñðîêè ïîñåâà ïîóêîñíûõ êóëüòóð êîëåáàëèñü ïî ãîäàì ñ 10 ïî 19 èþëÿ. Ñðîêè óáîðêè – ñ 9 ïî 28
ñåíòÿáðÿ.
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Â ñðåäíåì çà 5 ëåò ïîëåâûõ îïûòîâ, ñóùåñòâåííîé ðàçíèöû ìåæäó îäíîâèäîâûì ïîñåâîì
ðåäüêè ìàñëè÷íîé è åå ñìåøàííûìè ïîñåâàìè ïîóêîñíî ïîñëå ÿðîâîé ðæè è ïîñëå ãîðîõîîâñÿíîé
ñìåñè íå îòìå÷åíî. Óðîæàéíîñòü ñóõîé ìàññû îäíîâèäîâîãî ïîñåâà ðåäüêè ïîóêîñíî â çàâèñèìî-
ñòè îò ïðåäøåñòâåííèêîâ (ïðîìåæóòî÷íûõ êóëüòóð) ñîñòàâèëà 4,0–4,2 ò/ãà (ÍÑÐ05 =0,22–0,25). Â
äâóõêîìïîíåíòíûõ ñìåñÿõ ïîëó÷åíî ïî ÿðîâîé ðæè 3,8–4,6 ò/ãà ñóõîé ìàññû, ïî ãîðîõîîâñÿíîé
ñìåñè – 4,3–5,0 ò/ãà. Óñòîé÷èâîå ïðåâûøåíèå ïî óðîæàþ ñóõîé ìàññû ïðè ïîóêîñíîì ïîñåâå
îáåñïå÷èâàåò ñìåñü ðåäüêè ìàñëè÷íîé ñ ÿðîâîé ðîæüþ, óðîæàéíîñòü êîòîðîé â ñóõîé ìàññå äàåò
ïðåâûøåíèå íà 0,6–0,9 ò/ãà. Ïî êîðìîâûì êà÷åñòâàì îäíîâèäîâûå ïîñåâû ðåäüêè ìàñëè÷íîé äàëè
3420–3580 ê. åä. ñ ñîäåðæàíèåì ïåðåâàðèìîãî ïðîòåèíà ïî 162–188 ã â êîðìîâîé åäèíèöå.

Ïîâòîðíûå ïîñåâû ðåäüêè ìàñëè÷íîé (ïîóêîñíî ïîñëå ðåäüêè) ñôîðìèðîâàëè óðîæàé çåëå-
íîé ìàññû ïî 18,0 ò/ãà, ñî ñáîðîì 2520 ê. åä., ñ ñîäåðæàíèåì ïåðåâàðèìîãî ïðîòåèíà 480 êã (191 ã â
êîðìîâîé åäèíèöå).

Òàêèì îáðàçîì, åñëè ïðîìåæóòî÷íûå ïîñåâû èç-çà îáû÷íîé âåñåííåé è ðàííåëåòíåé çàñóõè
ôîðìèðóþò íåâûñîêèé óðîæàé, õîòÿ è ÿâëÿþùèéñÿ ñåðüåçíûì ïîäñïîðüåì êîðìëåíèÿ ñåëüñêîõî-
çÿéñòâåííûõ æèâîòíûõ â ýòî ñêóäíîå íà êîðìà âðåìÿ, òî ïîóêîñíûå ïîñåâû ðåäüêè ìàñëè÷íîé è
åå ñìåñåé ñ çåðíîôóðàæíûìè êóëüòóðàìè ôîðìèðóþò óðîæàé â ïåðèîä òàê íàçûâàåìîãî ëåòíåãî
ìàêñèìóìà îñàäêîâ è ÿâëÿþòñÿ ýôôåêòèâíûì òåõíîëîãè÷åñêèì ïðèåìîì â óâåëè÷åíèè ïðîèçâîä-
ñòâà êîðìîâ è ïîâûøåíèÿ èõ êà÷åñòâà.

ÓÄÊ 663.25:631.5 (571.1/.5)

ÊÓÊÓÐÓÇÀ Â ÑÈÁÈÐÈ – ÄÎÑÒÈÆÅÍÈß

ÈËÜÈÍ Â.Ñ., ÈËÜÈÍ È.Â.

ÃÍÓ Âñåðîññèéñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò êóêóðóçû
Ðîññåëüõîçàêàäåìèè Ñèáèðñêèé ôèëèàë, ã. Îìñê, ÐÔ,

Íàó÷íî-ïðîèçâîäñòâåííàÿ ñèñòåìà «ÊÓÊÓÐÓÇÀ», ã. Òþìåíü, ÐÔ

Å-mail: vladimir.ilyin.88@yandex.ru
Å-mail: 788349@mail.ru

Ýôôåêòèâíîå ðàçâèòèå æèâîòíîâîäñòâà, êàê äîêàçûâàåò ìèðîâîé îïûò, íåâîçìîæíî áåç àê-
òèâíîãî è ðàçíîñòîðîííåãî èñïîëüçîâàíèÿ êóêóðóçû â êà÷åñòâå îñíîâíîãî âûñîêîýíåðãåòè÷åñêîãî
êîðìà.

Êóêóðóçà ïîÿâèëàñü íà Óðàëå è â Ñèáèðè âìåñòå ñ ãîíèìûìè íóæäîé è ãîëîäîì ïåðåñåëåíöà-
ìè. Óæå â 1892 ã. íà çàñåäàíèè ÷ëåíîâ Óðàëüñêîãî îáùåñòâà ëþáèòåëåé åñòåñòâîçíàíèÿ â Åêàòå-
ðèíáóðãå èçâåñòíûé ñàäîâîä-îïûòíèê Ä.È. Ëîáàíîâ äåëèëñÿ ðåçóëüòàòàìè ñâîèõ ÷åòûðåõëåòíèõ
èñïûòàíèé ïî êóêóðóçå. Íà òîì æå çàñåäàíèè áûëî äîëîæåíî îá îïûòàõ ïî ðàçâåäåíèþ êóêóðóçû â
åùå áîëåå ñåâåðíûõ óñëîâèÿõ, ó 61° ñåâåðíîé øèðîòû.

Óñèëèÿìè íàðîäíûõ ñåëåêöèîíåðîâ è ó÷åíûõ êóêóðóçà áûëà ïîäãîòîâëåíà ê ðåøèòåëüíîìó
øòóðìó Óðàëà è Ñèáèðè. Âñå ýòî äàëî îñíîâàíèå îòå÷åñòâåííîìó ó÷åíîìó Â.Â. Òàëàíîâó çàÿâèòü â
1913 ã.: «Ïîñêîëüêó ïîêà åùå ïðåæäåâðåìåííî âîçëàãàòü îñîáî áîëüøèå íàäåæäû íà óñïåõ êóêóðó-
çû íà çåðíî, çàäà÷à âîçäåëûâàíèÿ å¸ íà ñèëîñ â êðóïíåéøèõ ðàéîíàõ ìîëî÷íîãî õîçÿéñòâà è ìàñ-
ëîäåëèÿ Çàïàäíîé Ñèáèðè ÿâëÿåòñÿ îäíîé èç íàèáîëåå àêòóàëüíûõ».

Áûëè ýíòóçèàñòû è â Ñèáèðè. Â 1913 ã., êîãäà â Ñèáèðè ïðîâåëè ïåðâîå ñîðòîèñïûòàíèå êóêó-
ðóçû è ëó÷øåé îêàçàëàñü Ñèáèðñêàÿ êðàñíàÿ, èçâåñòíûé àãðîíîì Íèêîëàé Ëóêè÷ Ñêàëîçóáîâ
âñòðåòèë íà ó÷àñòêå îäíîãî èç êðåñòüÿí äåðåâíè Êðþêîâî Êóðãàíñêîãî óåçäà óäèâèòåëüíóþ êóêó-
ðóçó — Áåëîÿðîå ïøåíî. Îêàçàëîñü, ÷òî ýòîò ñîðò âûðàùèâàëñÿ íà çäåøíèõ îãîðîäàõ ïåðåñåëåíöà-
ìè åùå â XVIII â. Çàèíòåðåñîâàâøèñü óäèâèòåëüíîé æèâó÷åñòüþ ýòîãî ìåñòíîãî ñîðòà, Í.Ë. Ñêà-
ëîçóáîâ â òîì æå ãîäó íà÷àë ïðîâîäèòü ñåëåêöèîííóþ ðàáîòó. Áàçîé äëÿ îïûòîâ ñòàëà ñåëåêöèîí-
íàÿ ñòàíöèÿ ñåìåííîãî õîçÿéñòâà êóïöà Ë.Ä. Ñìîëèíà â Ïåòðîâñêîì èìåíèè Êóðãàíñêîãî óåçäà, à
ìàòåðèàëîì ïîñëóæèëà êîëëåêöèÿ îáðàçöîâ, ïðèñëàííûõ èç ðàçíûõ ðàéîíîâ Ðîññèè, â òîì ÷èñëå è
Áåëîÿðîå ïøåíî.
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Íèêîëàé Ëóêè÷ Ñêàëîçóáîâ – òàëàíòëèâûé ñèáèðñêèé èññëåäîâàòåëü è ñåëåêöèîíåð. Â 1918 ã.
îí ïåðåäàë íà Çàïàäíî-Ñèáèðñêóþ ñåëåêöèîííóþ ñòàíöèþ ñêîðîñïåëûé îáðàçåö êóêóðóçû ïîä
íàçâàíèåì Áåëîÿðîå ïøåíî. Íà ñòàíöèè áûëà ïðîâåäåíà ñåëåêöèîííàÿ äîðàáîòêà ýòîãî îáðàçöà, è
ïîä ýòèì íàçâàíèåì îí óòâåðäèëñÿ êàê ñîðò.

Ñ 1925 ã. ñ îðãàíèçàöèåé íà ñòàíöèè ëàáîðàòîðèè êóêóðóçû è Îìñêîãî ñîðòîó÷àñòêà ÂÈÐ, èñ-
ñëåäîâàíèÿ ïî êóêóðóçå áûëè ðàñøèðåíû. Îñîáåííî øèðîêî îïûòíûå ðàáîòû ïî êóêóðóçå áûëè
ðàçâ¸ðíóòû â 1930–1934 ãã. ñ ïðèõîäîì íà ñòàíöèþ Ïåòðà Ìèõàéëîâè÷à Êîòîâà. Áûëè íà÷àòû èñ-
ñëåäîâàíèÿ ïî ñåëåêöèè, ïîëó÷åíèþ ìåæñîðòîâûõ ãèáðèäîâ êóêóðóçû, àãðîòåõíèêå è ñåìåíîâîä-
ñòâó êóêóðóçû.

Îïûòíûå ðàáîòû ïî êóêóðóçå âîçîáíîâèëèñü â 1953 ã. â ëàáîðàòîðèè ãåíåòèêè, ðóêîâîäèìîé
Ãðèãîðèåì Ïîòàïîâè÷åì Âûñîêîñîì. Â 1955 ã., ñ ïðèõîäîì â ÑèáÍÈÈÑÕîç Áîðèñà Èâàíîâè÷à
Ãåðàñåíêîâà, áûëè øèðîêî ðàçâ¸ðíóòû ðàáîòû ïî èçó÷åíèþ áèîëîãèè, ðàçëè÷íûõ ìåòîäîâ ñåëåê-
öèè, àãðîòåõíèêè è ñåìåíîâîäñòâà êóêóðóçû.

Ïîñëå ñåíòÿáðüñêîãî Ïëåíóìà ÖÊ ÊÏÑÑ â 1953 ã. ïîñåâû êóêóðóçû â ÑÑÑÐ ðåçêî âîçðîñëè.
Ïðàêòè÷åñêè âî âñåõ íàó÷íî-èññëåäîâàòåëüñêèõ è ó÷åáíûõ ó÷ðåæäåíèÿõ Ñèáèðè ðàçâåðíóëèñü èñ-
ñëåäîâàíèÿ ïî àãðîòåõíèêå è ñåëåêöèè êóêóðóçû. Â Îìñêå àêòèâíî ðàáîòàëè À.Ò. Áåëîç¸ðîâ,
Á.È. Ãåðàñåíêîâ, À.Ð. Êîæåâíèêîâ, Ã.È. Ïîïîâà è äð. Â 1963 ã. â ÑèáÍÈÈÑÕ áûëà îðãàíèçîâàíà
ëàáîðàòîðèè ñåëåêöèè êóêóðóçû, êîòîðóþ âîçãëàâèë äîêòîð ñ.-õ. íàóê, ïðîôåññîð Áîðèñ Èâàíîâè÷
Ãåðàñåíêîâ. Ïîä åãî ðóêîâîäñòâîì áûëà ïðîäåëàíà áîëüøàÿ ðàáîòà ïî èçó÷åíèþ èñõîäíîãî ìàòå-
ðèàëà, ñîçäàíèþ ñêîðîñïåëûõ ñîðòîâ è ãèáðèäîâ è ðàçðàáîòêå òåõíîëîãèè âîçäåëûâàíèÿ êóêóðóçû
äëÿ ïî÷âåííî-êëèìàòè÷åñêèõ óñëîâèé Ñèáèðè.

Â íàñòîÿùåå âðåìÿ âî âñåé Ñèáèðè ñåëåêöèîííàÿ ðàáîòà ñ êóêóðóçîé âåä¸òñÿ òîëüêî â Îì-
ñêå, â Ñèáèðñêîì ôèëèàëå Âñåðîññèéñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà êóêóðóçû. Ñè-
áèðñêèé ôèëèàë áûë ñîçäàí â 1997 ã. íà áàçå ëàáîðàòîðèè ñåëåêöèè êóêóðóçû ÑèáÍÈÈÑÕîçà,
áëàãîäàðÿ ïîíèìàíèþ âàæíîñòè êóêóðóçû â ðåãèîíå ñî ñòîðîíû äèðåêòîðà Âñåðîññèéñêîãî
ÍÈÈ êóêóðóçû, àêàäåìèêà Ñîò÷åíêî Âëàäèìèðà Ñåìåíîâè÷à è óñèëèÿì Èëüèíà Âëàäèìèðà Ñå-
ìåíîâè÷à.

Äèðåêòîðàìè Ñèáèðñêîãî ôèëèàëà áûëè: Èëüèí Âëàäèìèð Ñåìåíîâè÷ – 1996–1999 ãã.,
È.Â. Èëüèí – 1999–2004 ãã. Â íàñòîÿùåå âðåìÿ äèðåêòîð Ñèáèðñêîãî ôèëèàëà ÂÍÈÈ êóêóðóçû
– Ëîãèíîâà Àíòîíèíà Ìèõàéëîâíà. Çà 60 ëåò íàó÷íûõ èññëåäîâàíèé â Îìñêå ñîçäàíî áîëåå 300
ãèáðèäîâ è èíáðåäíûõ ëèíèé êóêóðóçû, èç íèõ âêëþ÷åíî â Ãîñóäàðñòâåííûé ðååñòð ñåëåêöè-
îííûõ äîñòèæåíèé ÐÔ 18 ãèáðèäîâ è 18 îìñêèõ èíáðåäíûõ ëèíèé, 58 – ïåðåäàíû è çàðåãèñòðè-
ðîâàíû âî Âñåðîññèéñêîì èíñòèòóòå ðàñòåíèåâîäñòâà (ÂÈÐ), ðàçðàáîòàíà è àêòèâíî âíåäðÿåòñÿ
â ñåëüñêîõîçÿéñòâåííîå ïðîèçâîäñòâî ðåãèîíà «Ïðîãðåññèâíàÿ òåõíîëîãèÿ âîçäåëûâàíèÿ êóêó-
ðóçû».

Ñîçäàíèå Ñèáèðñêîãî îòäåëåíèÿ Âñåñîþçíîé àêàäåìèè ñåëüñêîõîçÿéñòâåííûõ íàóê èì. Â.È. Ëå-
íèíà â êîíöå 1969 ã. ñûãðàëî î÷åíü âàæíóþ ðîëü â ñåëüñêîì õîçÿéñòâå Ñèáèðè, ïîçâîëèâ ïîâûñèòü
çíà÷åíèå íàó÷íûõ ó÷ðåæäåíèé, ïîäíÿòü îáùóþ êóëüòóðó çåìëåäåëèÿ è ðàñòåíèåâîäñòâà â ðåãèîíå,
÷òî ïîëîæèòåëüíî îòðàçèëîñü íà ñåëüñêîõîçÿéñòâåííîì ïðîèçâîäñòâå â öåëîì è íà êóêóðóçå â ÷à-
ñòíîñòè.

Îñîáî âàæíîå çíà÷åíèå èìååò ñîçäàíèå óëüòðàðàííèõ è õîëîäîñòîéêèõ ãèáðèäîâ êóêóðóçû â
óñëîâèÿõ Ðîññèè. Ýòî ïðåæäå âñåãî çàãîòîâêà ñèëîñà ñ âûñîêèìè êîðìîâûìè äîñòîèíñòâàìè â ñå-
âåðíûõ ðàéîíàõ ñòðàíû è çíà÷èòåëüíîå ðàñøèðåíèå ïëîùàäè çåðíîâîé êóêóðóçû, êàê â ñåâåðíûõ
ðàéîíàõ ñ îãðàíè÷åííûì ïåðèîäîì âåãåòàöèè, òàê è â þæíûõ – çà ñ÷åò ïîâòîðíûõ ïîñåâîâ, îñî-
áåííî íà ïîëèâå.

Â Ãîñðååñòðå ÐÔ â 2013 ã. âêëþ÷åíî 205 ãèáðèäîâ îòå÷åñòâåííîé ñåëåêöèè, íî ðåàëüíîå ñåìå-
íîâîäñòâî è èñïîëüçîâàíèå â ïðîèçâîäñòâå âåä¸òñÿ ëèøü ïî 60–70 ãèáðèäàì, ò.å. îêîëî 30 %. Ê ñî-
æàëåíèþ, ñëåäóåò îòìåòèòü, ÷òî áîëåå 80 % âñåõ ãèáðèäîâ â Ãîñðååñòðå – ýòî ãèáðèäû èíîñòðàííîé
ñåëåêöèè.

Ãèáðèä Ñèáèðñêèé 135 ñîçäàí ñåëåêöèîíåðàìè Âñåðîññèéñêîãî íàó÷íî-èññëåäîâàòåëü-
ñêîãî èíñòèòóòà êóêóðóçû è Ñèáèðñêîãî ôèëèàëà (ã. Îìñê) è ïåðåäàí â ãîñóäàðñòâåííîå èñ-
ïûòàíèå â 2013 ã. äëÿ 9–11 ðåãèîíîâ ÐÔ. Ýòî óëüòðàðàííèé, òð¸õëèíåéíûé ãèáðèä óíèâåðñàëü-
íîãî íàïðàâëåíèÿ, ò.å. åãî ìîæíî áóäåò ñ óñïåõîì âûðàùèâàòü êàê äëÿ ïîëó÷åíèÿ ôóðàæíîãî
çåðíà, òàê è âûñîêîýíåðãåòè÷åñêîãî ñèëîñà êóêóðóçû â ðåãèîíàõ ñ îãðàíè÷åííûì ïåðèîäîì
âåãåòàöèè

Îáðàùàåì âàøå âíèìàíèå, ÷òî ïðåäñòàâëåííûå â òàáë. 3 äàííûå ïî èñïûòàíèþ ãèáðèäà Ñè-
áèðñêèé 135 ïî óáîðî÷íîé âëàæíîñòè çåðíà êóêóðóçû â ïðîèçâîäñòâå áóäóò íèæå, òàê êàê â ïðîèç-
âîäñòâå óáîðêà êóêóðóçû íà çåðíî áóäåò ïðîõîäèòü çíà÷èòåëüíî ïîçäíåå, âî âòîðîé ïîëîâèíå
îêòÿáðÿ, à ïðåäñòàâëåííûå ðåçóëüòàòû ýòî ïåðâàÿ ïîëîâèíà ñåíòÿáðÿ.
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Ò à á ë è ö à 1

Ãèáðèäû êóêóðóçû, ñîçäàííûå ñ ó÷àñòèåì îìñêèõ ñåëåêöèîíåðîâ
è âêëþ÷åííûå â Ãîñðååñòð ñåëåêöèîííûõ äîñòèæåíèé

¹
ï/ï

Íàçâàíèå ãèáðèäà Ãîä ðàéîíèðîâàíèÿ
Íîìåð àâòîðñêîãî

ñâèäåòåëüñòâà

1 Îìñêèé 2 (ñîðò) 1962 147

2 Îìñêèé 22 1972 257

3 Êîëëåêòèâíûé 220 ÒÂ 1981 2972

4 Êîëëåêòèâíûé 101 ÒÂ 1982 3201

5 Êîëëåêòèâíûé 244 ÒÂ 1982 3204

6 Êîëëåêòèâíûé 270 ÌÂ 1986 4153

7 Êîëëåêòèâíûé 245 ÒÂ 1987 4372

8 Áåêîñòà ÒÂ 1987 4368

9 Êîëëåêòèâíûé 100 ÒÂ 1988 4685

10 Êîëëåêòèâíûé 160 ÒÂ 1988 4686

11 Êîëëåêòèâíûé 147 ÒÂ 1989 4953

12 Íàðò 150 ÑÂ 1992 5852

13 Îìñêèé 140 1998 28379

14 Îìêà 130 2001 31918

15 Îìêà 150 2001 31919

16 Ñâåòî÷ 2001 32119

17 Îìêà  135 2012 52176

18 Ñèáèðñêèé 135 Â  ãîñèñïûòàíèè  ñ 2014 ã.

Ò à á ë è ö à 2

Ëó÷øèå îìñêèå èíáðåäíûå ëèíèè êóêóðóçû, íà êîòîðûå ïîëó÷åíû ïàòåíòû è àâòîðñêèå ñâèäåòåëüñòâà

¹ ï/ï
Íàèìåíîâàíèå

ëèíèé
Íîìåð ïàòåíòà

Íîìåð  àâòîðñêîãî
ñâèäåòåëüñòâà

Àâòîðû è ïàòåíòîîáëàäàòåëè

1 Îì 107 0049 30162 Èëüèí Â.Ñ., Ëîãèíîâà À.Ì.

2 Îì 112 0054 30399 Èëüèí Â.Ñ., Ñîáîëåâà Í.Â.

3 Îì 153 0055 30389 Èëüèí Â.Ñ., Ëîãèíîâà À.Ì.

4 Îì 178 0056 30391 Èëüèí Â.Ñ., Ëîãèíîâà À.Ì.

5 Îì 181 0057 30401 Èëüèí Â.Ñ., Ñîáîëåâà Í.Â.

6 Îì 187 0617 30403 Èëüèí Â.Ñ., Ñîáîëåâà Í.Â.

7 Îì 195 0618 30393 Èëüèí Â.Ñ., Ëîãèíîâà À.Ì.

8 Îì 196 0050 30164 Èëüèí  Â.Ñ., Ñîáîëåâà  Í.Â.

9 Îì 220 619 30396 Èëüèí  Â.Ñ., Ëîãèíîâà  À.Ì.

10 Îì 225 0051 30166 Èëüèí  Â.Ñ., Ëîãèíîâà  À.Ì.

11 Îì 255 0052 30168 Èëüèí  Â.Ñ., Ñîáîëåâà  Í.Â.

12 Îì 286 0053 30170 Èëüèí  Â.Ñ., Ñîáîëåâà  Í.Â.

13 Îì 296 0620 30405 Èëüèí  Â.Ñ., Ñîáîëåâà  Í.Â.

14 Îì 300 0621 30407 Èëüèí  Â.Ñ., Ñîáîëåâà  Í.Â.

15 Îì 330 0622 30397 Èëüèí  Â.Ñ., Ëîãèíîâà  À.Ì.

16 Îì 370 1833 34183 Èëüèí È.Â., Ñèá. ô. ÂÍÈÈÊ

17 Îì 374 1834 34184 Èëüèí È.Â., Ñèá. ô. ÂÍÈÈÊ

18 Îì 378 1835 34182 Èëüèí È.Â., Ñèá. ô. ÂÍÈÈÊ



ÐÅÊÎÌÅÍÄÀÖÈÈ ÏÐÎÈÇÂÎÄÑÒÂÓ

Âîçäåëûâàíèå êóêóðóçû òðåáóåò âûñîêèõ çàòðàò, êàê ìàòåðèàëüíûõ, òàê è ôèçè÷åñêèõ, ïî-
òîìó ÷òî íàäî ñòðîãî ñîáëþäàòü îñíîâíûå ýëåìåíòû òåõíîëîãèè âîçäåëûâàíèÿ êóêóðóçû, à
èìåííî:

1. Îñíîâíàÿ îáðàáîòêà ïî÷âû äîëæíà áûòü ãëóáîêàÿ, îòâàëüíàÿ èëè áåçîòâàëüíàÿ çàâèñèò îò
ïî÷âû íà êîíêðåòíîì ïîëå;

2. Ãèáðèä êóêóðóçû äëÿ ïîñåâà äîëæåí âûáèðàòüñÿ â çàâèñèìîñòè îò ïîñòàâëåííûõ öåëåé! À íå
ïî ñòîèìîñòè ñåìÿí, êàê ýòî îáû÷íî äåëàåòñÿ;

3. Ïðèîáðåòåíèå ñåìÿí äàæå ñàìîãî çàìå÷àòåëüíîãî ãèáðèäà êóêóðóçû íå ãàðàíòèðóåò óñïåõà,
åñëè íå áóäåò ñîáëþäåíà òåõíîëîãèÿ âîçäåëûâàíèÿ, è íàîáîðîò, ïðè íåïðàâèëüíîì âûáîðå ãèáðè-
äà êóêóðóçû íèêàêàÿ òåõíîëîãèÿ íå ïîìîæåò â íàøèõ óñëîâèÿõ ïîëó÷èòü âûñîêîêà÷åñòâåííûé
óðîæàé ñèëîñíîé ìàññû èëè ôóðàæíîãî çåðíà;

4. Ñåÿòü æåëàòåëüíî â îïòèìàëüíûå ñðîêè äëÿ äàííûõ ïî÷âåííî-êëèìàòè÷åñêèõ óñëîâèé, çà
5–7 äíåé;

5. Ïîñåâ îñóùåñòâëÿòü òîëüêî ñåÿëêàìè òî÷íîãî âûñåâà;
6. Îáÿçàòåëüíî! Äëÿ çàùèòû êóêóðóçû îò ñîðíîé ðàñòèòåëüíîñòè, â ïåðâîé ïîëîâèíå âåãåòà-

öèè, ïðèìåíÿòü ñîâðåìåííûå ãåðáèöèäû (Àäåíãî, Ìàéñòåð ïàóýð);
7. Âíåñåíèå óäîáðåíèé, äîëæíî îñóùåñòâëÿòüñÿ â ñîîòâåòñòâèè ñ àãðîõèìè÷åñêèì àíàëèçîì

êîíêðåòíîãî ïîëÿ, íà çàïëàíèðîâàííûé óðîæàé;
8. Íåîáõîäèìà ïðàâèëüíàÿ îðãàíèçàöèÿ âñåé òåõíîëîãèè óáîðêè, çàãîòîâêè è õðàíåíèÿ ïîëó-

÷åííîãî óðîæàÿ êóêóðóçû.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. Êàøåâàðîâ Í.È., Èëüèí Â.Ñ., Êàøåâàðîâà Í.Í., Èëüèí È.Â. Êóêóðóçà â Ñèáèðè / Ïîä îáùåé ðåä. Í.È. Êàøåâàðîâà. – Íî-
âîñèáèðñê, 2004. – 400 ñ.

2. ×åêîòèëëî À., Êàãàí Á. Êóêóðóçà è åå ðîëü â ñîöèàëèñòè÷åñêîé ðåêîíñòðóêöèè íàðîäíîãî õîçÿéñòâà ÑÑÑÐ – Ì.:
ÑÅËÜÊÎËÕÎÇÃÈÇ, 1932. – 216 ñ.

3. Øïààð Ä., Ãèàíàïï Ê., Äðåãåð Ä. è äð. Êóêóðóçà (Âûðàùèâàíèå, óáîðêà, êîíñåðâèðîâàíèå è èñïîëüçîâàíèå) / Ïîä îáùåé
ðåäàêöèåé Ä. Øïààðà. – Ì.: ÈÄ ÎÎÎ «DLV ÀÃÐÎÄÅËÎ», 2006 – 390 ñ.
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Ò à á ë è ö à 3

Ðåçóëüòàòû èñïûòàíèÿ ãèáðèäà Ñèáèðñêèé 135 â Ñèáèðñêîì ôèëèàëå ÂÍÈÈÊ (ã. Îìñê) çà 2008–2013 ãã.
(óäîáðåíèÿ è îðîøåíèå ïðè èñïûòàíèè ãèáðèäîâ íå ïðèìåíÿëèñü)

Ãîä èñïûòàíèé

Óðîæàé çåðíà 14%-é âëàæíîñòè,
ö/ãà

Óáîðî÷íàÿ âëàæíîñòü çåðíà, %
Ïåðèîä «âñõîäû – öâåòåíèå ïî-

÷àòêà», äíè

Îìêà 130-st Ñèáèðñêèé  135 Îìêà 130-st Ñèáèðñêèé 135 Îìêà 130-st Ñèáèðñêèé  135

2008 48,4 67,3 36,6 35,9 50 50

2009 45,3 58,9 38,5 38,8 57 49

2010 44,3 47,8 38,7 38,0 53 56

2011 44,8 47,8 39,9 39,8 49 50

2012 49,2 57,3 36,6 35,3 46 47

2013 55,8 67,9 38,3 38,0 52 52

Â ñðåäíåì 48,0 57,6 37,9 37,6 51,1 52,3



ÓÄÊ 551.5:63

ÃËÎÁÀËÜÍÛÅ ÈÇÌÅÍÅÍÈß ÊËÈÌÀÒÀ È ÅÃÎ ÂÛÇÎÂÛ ÓÑÒÎÉ×ÈÂÎÌÓ
ÐÀÇÂÈÒÈÞ ÑÅËÜÑÊÎÃÎ ÕÎÇßÉÑÒÂÀ

ÊÅÍÅÍÁÀÅÂ Ñ.Á.

Êàçàõñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò çåìëåäåëèÿ è ðàñòåíèåâîäñòâà,

Àëìàëûáàê, Êàçàõñòàí

Ïðîáëåìà ãëîáàëüíîãî èçìåíåíèÿ êëèìàòà è åãî âëèÿíèÿ íà îêðóæàþùóþ ïðèðîäíóþ ñðåäó
ÿâëÿåòñÿ îäíîé èç ãëàâíûõ ïðîáëåì XXI âåêà. Ýòà ïðîáëåìà íå òîëüêî áóäóùåãî, íî è íàñòîÿùåãî
âðåìåíè.

Â ïîñëåäíåå äåñÿòèëåòèå íà ïëàíåòå âîçðîñëè ýêîëîãî-êëèìàòè÷åñêèå ïðèðîäíûå êàòàêëèç-
ìû: óâåëè÷èëàñü ïîâòîðÿåìîñòü ñòðåññîâûõ ÿâëåíèé (ëèâíè ñ ïàâîäêàìè, ãðàäîáèòèÿ, íàâîäíå-
íèÿ, óðàãàííûå âåòðà, ñíåæíûå çàâàëû è ò.ï.). Êðîìå ïðèðîäíûõ ôàêòîðîâ óñèëèâàþùèõ ýðîçèîí-
íûå ïðîöåññû â òå÷åíèå âñåé èñòîðèè ÷åëîâå÷åñòâà àíòðîïîãåííûå ôàêòîðû ñûãðàëè, èìåþò ìå-
ñòî è èãðàþò íå ìåíüøóþ ðîëü, îñîáåííî â äåãðàäàöèè ïî÷âû è äðóãèõ ñåëüñêîõîçÿéñòâåííûõ
óãîäèé è â öåëîì âñåãî áèîðàçíîîáðàçèÿ – ðàñòèòåëüíîñòè, æèâîòíîãî ìèðà è ìèêðîîðãàíèçìîâ.
Ñåãîäíÿ â ìèðå åæåãîäíî òåðÿåòñÿ áîëåå 10 ìëí ãà ïàøíè: îò ýðîçèè – 6 ìëí .ãà, îò÷óæäåíèå íà íå
ñåëüñêîõîçÿéñòâåííûå íóæäû – 3 ìëí ãà, îò çàñîëåíèÿ è çàáîëà÷èâàíèÿ –  2– 3 ìëí ãà [1, 2].

Ïî äàííûì ÏÐÎÎÍ, â Êàçàõñòàíå çà ïîñëåäíèå 50 ëåò ñðåäíåãîäîâîå çíà÷åíèå òåìïåðàòóðû
âîçäóõà óâåëè÷èëîñü íà 1,5– 2 [3]. Ñåëüñêîå õîçÿéñòâî, êàê íàèáîëåå óãðîæàåìûé ñåêòîð ýêîíîìè-
êè, óæå ñåé÷àñ îùóùàåò íåõâàòêó ïîëèâíîé è ïèòüåâîé âîäû, èç-çà ýòîãî îæèäàåòñÿ ñíèæåíèå
óðîæàéíîñòè îñíîâíûõ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð. Ñîêðàùåíèå àòìîñôåðíûõ îñàäêîâ âåäåò
ê ñíèæåíèþ çàïàñîâ ïî÷âåííîé âëàãè, îò êîòîðûõ âî ìíîãîì çàâèñèò óðîæàé â ðàéîíàõ íåïîëèâ-
íîãî çåìëåäåëèÿ. Êðîìå òîãî, èçìåíåíèÿ ãèäðîòåðìè÷åñêèõ óñëîâèé âåãåòàöèîííîãî ïåðèîäà ñêà-
çûâàþòñÿ íà âîçíèêíîâåíèè ðàçëè÷íûõ áîëåçíåé ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, íîâûõ î÷àãîâ
âðåäèòåëåé, êîòîðûå ñíèæàþò êà÷åñòâî ïðîäóêöèè è óðîæàéíîñòü.

Â äàííîé ñèòóàöèè ïðèîðèòåòíûìè íàïðàâëåíèÿìè èññëåäîâàíèé â àãðàðíîé íàóêå ñòàíîâÿò-
ñÿ âîïðîñû àäàïòàöèè ê èçìåíåíèÿì êëèìàòà, òàê êàê ñåëüñêîå õîçÿéñòâî çàâèñèò îò ïðèðîä-
íî-êëèìàòè÷åñêèõ óñëîâèé è íàïðÿìóþ îïðåäåëÿåò ïðîäîâîëüñòâåííóþ áåçîïàñíîñòü.

Ñîãëàñíî ìèðîâûì ñòàíäàðòàì çåìëåäåëèå â Êàçàõñòàíå âåäåòñÿ â èñêëþ÷èòåëüíî æåñòêèõ
êëèìàòè÷åñêèõ óñëîâèÿõ, ãäå ãîäîâàÿ âûñîòà îñàäêîâ â îñíîâíûõ çåìëåäåëü÷åñêèõ ðåãèîíàõ ñî-
ñòàâëÿåò îò 200 äî 350 ìì. Â ýòîé ñâÿçè íåîáõîäèìî àêòèâèçèðîâàòü èññëåäîâàíèÿ ïî âëèÿíèþ è
âîçìîæíîñòÿì äëÿ àäàïòàöèè îòå÷åñòâåííîãî ðàñòåíèåâîäñòâà ê êëèìàòè÷åñêèì èçìåíåíèÿì, ò.å.
èçìåíèòü ïîäõîäû ê ñåëåêöèîííîé ðàáîòå. Ïðè ýòîì àêöåíò ñëåäóåò ñäåëàòü íå òîëüêî íà ïîâûøå-
íèè ïðîäóêòèâíîñòè, à íà ðàçâèòèè ñòðåññîóñòîé÷èâîñòè ñîðòîâ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð
(çàñóõîóñòîé÷èâîñòü; ìîðîçî- è çèìîñòîéêîñòü; ñîëå- è ñîëîíöåóñòîé÷èâîñòü).

Íåîáõîäèìî òàêæå âíåñòè êîððåêòèðîâêè â ñëîæèâøóþñÿ ñèñòåìó çåìëåäåëèÿ îñíîâíûõ ñåëü-
ñêîõîçÿéñòâåííûõ ðåãèîíîâ, òàê êàê êëèìàòè÷åñêèå èçìåíåíèÿ îáóñëîâëèâàþò ñóùåñòâåííûå êî-
ëåáàíèÿ ãèäðîòåðìè÷åñêèõ óñëîâèé âåãåòàöèîííîãî ïåðèîäà, ÷òî â èòîãå ïðèâîäèò ê ñäâèãó
îïòèìàëüíûõ ñðîêîâ ïðîâåäåíèÿ àãðîòåõíè÷åñêèõ ìåðîïðèÿòèé, èçìåíåíèþ ôàç âåãåòàöèè ñîðíÿ-
êîâ, âîñïðèèì÷èâîñòè âðåäèòåëåé è áîëåçíåé ê ñðåäñòâàì çàùèòû ðàñòåíèé è äðóãèì ïîñëåäñòâè-
ÿì. Äëÿ ýòîãî íåîáõîäèì íå îäèí ïðèåì, à âçàèìîñâÿçàííàÿ ñèñòåìà ìåðîïðèÿòèé, íàó÷íî
îáîñíîâàííàÿ ñèñòåìà çåìëåäåëèÿ, âêëþ÷àþùàÿ îïòèìàëüíóþ ñòðóêòóðó ïîñåâíûõ ïëîùàäåé (ñå-
âîîáîðîòû), îáðàáîòêó ïî÷âû, øèðîêàÿ äèâåðñèôèêàöèÿ ðàñòåíèåâîäñòâà, ñîâðåìåííûå ñèñòåìû
çåìëåäåëèÿ è àãðîòåõíîëîãèè âîçäåëûâàíèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð. Ó÷èòûâàÿ óõóäøåíèå
ýêîëîãè÷åñêîé îáñòàíîâêè è äåãðàäàöèþ ñåëüñêîõîçÿéñòâåííûõ óãîäèé â Êàçàõñòàíå, ó÷åíûìè
ÊàçÍÈÈ çåìëåäåëèÿ è ðàñòåíèåâîäñòâà ïðåäëîæåí ëàíäøàôòíûé ïîäõîä ê ðàçðàáîòêå ñîâðåìåí-
íîé ñèñòåìû çåìëåäåëèÿ, îñíîâà êîòîðîé – ñîçäàíèå ýêîëîãè÷åñêè ñáàëàíñèðîâàííûõ óñòîé÷èâûõ
àãðîëàíäøàôòîâ äëÿ êîíêðåòíûõ ðåãèîíîâ, îáåñïå÷èâàþùèõ ýêîëîãè÷åñêè áåçîïàñíîå âåäåíèå
çåìëåäåëèÿ ïî øåñòè âåäóùèì ôàêòîðàì:

1. Îáùåñòâåííûì ïîòðåáíîñòÿì (ðûíêó ïðîäóêòîâ);
2. Àãðîýêîëîãè÷åñêèì òðåáîâàíèÿì ñåëüñêîõîçÿéñòâåííûõ  êóëüòóð;
3. Óñëîâèÿì èíòåíñèôèêàöèè ïðîèçâîäñòâà;
4. Ïðèðîäíûì óñëîâèÿì;
5. Õîçÿéñòâåííûì óêëàäàì;
6. Ïðèðîäîîõðàííûì òðåáîâàíèÿì.
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Âîäîîáåñïå÷åííîñòü â ïåðñïåêòèâå ñòàíåò ñåðüåçíûì îãðàíè÷èâàþùèì ôàêòîðîì ðàçâèòèÿ
ýêîíîìèêè ðåñïóáëèêè. Ýòî âûçâàíî íàðàñòàþùèì äåôèöèòîì âîäíûõ ðåñóðñîâ, ñâÿçàííûõ ñ èõ
ìåæãîñóäàðñòâåííûì ðàñïðåäåëåíèåì, æåñòêèì ëèìèòèðîâàíèåì âîäîïîëüçîâàíèÿ, èçìåíåíèåì
ðåæèìà ñòîêà ðåê â ðåãèîíàëüíîé âîäîõîçÿéñòâåííîé ñèñòåìå, óõóäøåíèåì êà÷åñòâà âîäíûõ ðå-
ñóðñîâ, çàñîëåíèåì îðîøàåìûõ çåìåëü. Èíòåíñèâíî âîçðàñòàþùèé äåôèöèò ïðåñíîé âîäû íà Çåì-
ëå, â òîì ÷èñëå â Öåíòðàëüíîé Àçèè, ñâÿçàííûé ñ ãëîáàëüíûì ïîòåïëåíèåì êëèìàòà, âûäâèãàåò â
÷èñëå ïåðâîî÷åðåäíûõ çàäà÷ ïîèñê ïóòåé è ñïîñîáîâ ðàöèîíàëüíîãî èñïîëüçîâàíèÿ ïîëèâíîé âî-
äû.

Ìíîãî÷èñëåííûå èññëåäîâàíèÿ ïîêàçûâàþò, ÷òî íàèáîëåå ýôôåêòèâíûì ñïîñîáîì ðàöèî-
íàëüíîãî èñïîëüçîâàíèÿ ïîëèâíîé âîäû ÿâëÿåòñÿ êàïåëüíîå îðîøåíèå êóëüòóð. Ïðè ýòîì âîäà íå-
áîëüøèìè ïîðöèÿìè ïîäàåòñÿ ðàâíîìåðíî ê êîðíÿì ðàñòåíèé íà ïðîòÿæåíèè âñåãî âåãåòàöèîííî-
ãî ïåðèîäà è èððèãàöèîííàÿ âëàãà ïîñòóïàåò òîëüêî ê ðàñòåíèÿì, à íå ðàñõîäóåòñÿ íà ìåæäóðÿäüÿ.
Â ïîñëåäíèå ãîäû â ÊàçÍÈÈ çåìëåäåëèÿ è ðàñòåíèåâîäñòâà íà÷àòû èññëåäîâàíèÿ ïî èçó÷åíèþ
ýôôåêòèâíîñòè êàïåëüíîãî îðîøåíèÿ ïîëåâûõ êóëüòóð íà îðîøàåìûõ çåìëÿõ þãà è þãî-âîñòîêà
Êàçàõñòàíà: ñîÿ, êóêóðóçà, ñàõàðíàÿ ñâåêëà è ðèñ. Ðåçóëüòàòû ïîêàçàëè âûñîêóþ ýôôåêòèâíîñòü
êàïåëüíîãî îðîøåíèÿ ïðè âîçäåëûâàíèè íàèáîëåå âîäîçàòðàòíûõ ïîëåâûõ êóëüòóð, êàê ðèñ è ñà-
õàðíàÿ ñâåêëà. Âïåðâûå ðàçðàáîòàíà ïðèíöèïèàëüíî íîâàÿ ïðèðîäîîõðàííàÿ òåõíîëîãèÿ âîçäåëû-
âàíèÿ ðèñà íà îñíîâå êàïåëüíîãî îðîøåíèÿ ïîä ìóëü÷èðóþùåé ïëåíêîé. Ñóòü íîâîé èííîâàöèîí-
íîé òåõíîëîãèè çàêëþ÷àåòñÿ â òîì, ÷òî ðèñ âûðàùèâàåòñÿ áåç çàòîïëåíèÿ è áåç ïðèìåíåíèÿ ãåðáè-
öèäîâ.

Äåôèöèò âëàãè â ïî÷âå áûë è îñòàåòñÿ îäíîé èç ñàìûõ àêòóàëüíûõ ïðîáëåì, ñëåäîâàòåëüíî
ñòàíîâèòñÿ î÷åâèäíûì, ÷òî ïðè ñëîæèâøèõñÿ îáñòîÿòåëüñòâàõ óëó÷øåíèå ðàñòåíèåâîä÷åñêîãî
ñåêòîðà äîëæíî áûòü äîñòèãíóòî, ïðåæäå âñåãî, íà îñíîâå èñïîëüçîâàíèÿ âëàãî-, ïî÷âî-, ýíåðãî-,
ðåñóðñî- è ïðèðîäîñáåðåãàþùèõ òåõíîëîãèé. Èìåííî ýòà ñèñòåìà ñáåðåãàþùåãî çåìëåäåëèÿ ÿâëÿ-
åòñÿ íà ñåãîäíÿ êëþ÷åâûì ðû÷àãîì äëÿ âûæèâàíèÿ ôåðìåðîâ, çàíÿòûõ â ïðîèçâîäñòâå ñåëüñêîõî-
çÿéñòâåííûõ êóëüòóð. Ê òåõíîëîãèÿì ñáåðåãàþùåãî çåìëåäåëèÿ îòíîñÿòñÿ òàêæå ìèíèìàëüíàÿ è
íóëåâàÿ îáðàáîòêà ïî÷âû.

Â íàñòîÿùåå âðåìÿ ìèíèìàëèçàöèÿ îáðàáîòêè ïî÷âû èìååò ãëîáàëüíóþ òåíäåíöèþ ðàçâèòèÿ,
êàê âàæíàÿ ñîñòàâëÿþùàÿ ÷àñòü íàóêîåìêèõ àãðîòåõíîëîãèé, ÷òî ïîäòâåðæäàåò ìèðîâàÿ ïðàêòèêà
çåìëåäåëèÿ. Ïëîùàäè ïðèìåíåíèÿ ðåñóðñîñáåðåãàþùèõ òåõíîëîãèé âîçäåëûâàíèÿ ñåëüñêîõîçÿé-
ñòâåííûõ êóëüòóð èìåþò òåíäåíöèþ ïîñòîÿííîãî óâåëè÷åíèÿ. Îäíàêî íå âñå âîïðîñû ìèíèìàëè-
çàöèè îáðàáîòêè ïî÷âû è îñîáåííî ïðÿìîãî ïîñåâà íå äî êîíöà èçó÷åíû ñ ó÷¸òîì ñëîæíûõ
àãðîëàíäøàôòíûõ è ðåëüåôíûõ îñîáåííîñòåé ðåãèîíîâ Êàçàõñòàíà. Ñëåäóåò òàêæå îòìåòèòü, ÷òî
èññëåäîâàíèÿìè ÊàçÍÈÈÇèÐ áûëà óñòàíîâëåíà ýôôåêòèâíîñòü ìèíèìàëüíîé îáðàáîòêè ïî÷âû
ïîä îçèìóþ ïøåíèöó, èäóùóþ ïî ÷èñòîìó ïàðó è çåðíîâîìó ïðåäøåñòâåííèêó. Îäíàêî íå äî êîí-
öà èçó÷åííûì îñòà¸òñÿ âîïðîñ âîçìîæíîñòè ïðÿìîãî ïîñåâà îçèìîé ïøåíèöû ïî íóëåâîé îáðà-
áîòêå ïî÷âû. Êðîìå òîãî, èññëåäîâàíèÿìè ðÿäà çàðóáåæíûõ ó÷¸íûõ óñòàíîâëåíî, ÷òî íå âñå
ñåëüñêîõîçÿéñòâåííûå êóëüòóðû ïîëîæèòåëüíî îòçûâàþòñÿ íà íóëåâóþ îáðàáîòêó ïî÷âû. Â ýòîé
ñâÿçè íåîáõîäèìî ïðîâåñòè ðàçðàáîòêó ðåñóðñîñáåðåãàþùåé òåõíîëîãèè âîçäåëûâàíèÿ çåðíîôó-
ðàæíûõ, çåðíîáîáîâûõ, ìàñëè÷íûõ è êðóïÿíûõ êóëüòóð íà îñíîâå íóëåâîé îáðàáîòêè ïî÷âû. Àê-
òóàëüíîñòü äàííîé ïðîáëåìû ñâÿçàíà òàêæå ñ íåîáõîäèìîñòüþ ðàçðàáîòêè òàêèõ òåõíîëîãèé
ïðèìåíèòåëüíî ê ïëîäîñìåííûì ñõåìàì ñåâîîáîðîòîâ. Êðîìå òîãî, îïûò ìèðîâîãî çåìëåäåëèÿ
ïîêàçûâàåò, ÷òî ïðÿìîé ïîñåâ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð êîðåííûì îáðàçîì èçìåíÿåò óñëî-
âèÿ æèçíè ðàñòåíèé. Ïîýòîìó äëÿ òåîðåòè÷åñêîãî îáîñíîâàíèÿ íóëåâîé îáðàáîòêè ïî÷âû ïðèìå-
íèòåëüíî ê ðåãèîíàì Êàçàõñòàíà âîçíèêàåò íàñòîÿòåëüíàÿ íåîáõîäèìîñòü èçó÷åíèÿ âëèÿíèÿ ýòîé
îáðàáîòêè íà àãðîôèçè÷åñêèå, àãðîõèìè÷åñêèå è áèîëîãè÷åñêèå ñâîéñòâà ïî÷âû è â öåëîì íà å¸
ïëîäîðîäèå.

Â ïîñëåäíèå ãîäû ñòàëà ïðèîáðåòàòü âñå áîëüøóþ ïîïóëÿðíîñòü êîíöåïöèÿ òàê íàçûâàåìîãî
«ãèáêîãî çåìëåäåëèÿ». Îíî ïðåäñòàâëÿåò ñîáîé îäèí èç ïóòåé äàëüíåéøåãî ñîâåðøåíñòâîâàíèÿ
ñèñòåìû çåìëåäåëèÿ â çàñóøëèâûõ ðåãèîíàõ. Åãî îñíîâíûì çâåíîì ÿâëÿåòñÿ êîìïëåêñ ìåðîïðèÿ-
òèé ïî óñèëåíèþ íàêîïëåíèÿ âëàãè è íà ýòîé îñíîâå – âîçìîæíîñòü ìàíåâðèðîâàíèÿ ñòðóêòóðîé
ïîñåâíûõ ïëîùàäåé â ñîîòâåòñòâèè ñî ñêëàäûâàþùèìèñÿ ïîãîäíûìè óñëîâèÿìè, à òàêæå âíåñå-
íèå êîððåêòèâîâ â ñèñòåìó îáðàáîòêè ïî÷âû, ïðèìåíåíèÿ óäîáðåíèé, ñðåäñòâ çàùèòû ðàñòåíèé è
äð. Â óñëîâèÿõ ðèñêîâàííîãî çåìëåäåëèÿ ó÷åò ýòèõ ôàêòîðîâ äàåò âîçìîæíîñòü ãèáêîãî ðåàãèðîâà-
íèÿ íà óðîâåíü âëàãîîáåñïå÷åííîñòè, îïåðàòèâíî èçìåíÿòü ñòðóêòóðó èñïîëüçîâàíèÿ ïàøíè è áî-
ëåå ïîëíî èñïîëüçîâàòü áèîêëèìàòè÷åñêèé ïîòåíöèàë.

Îáåñïå÷åíèå ýêîëîãè÷åñêîé áåçîïàñíîñòè è ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ñîâðåìåííûõ
ñèñòåì çåìëåäåëèÿ ñâÿçàíî ïðåæäå âñåãî ñ áèîëîãèçàöèåé çåìëåäåëèÿ, âêëþ÷àþùåé â ñåáÿ ïîíÿ-
òèå ìàêñèìàëüíîãî èñïîëüçîâàíèÿ áèîëîãè÷åñêèõ ôàêòîðîâ â ñèñòåìå çåìëåäåëèÿ è ñíèæåíèå àí-
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òðîïîãåííîé íàãðóçêè íà ïî÷âó. Íàèáîëåå äîñòóïíûìè ôàêòîðàìè áèîëîãèçàöèè ïî
âîñïðîèçâîäñòâó ïëîäîðîäèÿ ïî÷âû íà ñåãîäíÿ ÿâëÿåòñÿ ñîñòàâ è ÷åðåäîâàíèå êóëüòóð â ñåâîîáî-
ðîòàõ íà ïðèíöèïàõ ïëîäîñìåíà, à òàêæå èñïîëüçîâàíèå ñèäåðàòîâ è íåòîâàðíîé ÷àñòè óðîæàÿ íà
óäîáðåíèå, ïðèìåíåíèå îðãàíè÷åñêèõ óäîáðåíèé è ìàêñèìàëüíîå èñïîëüçîâàíèå ñèìáèîòè÷åñêîé
àçîòôèêñàöèè. Âñå ýòè ôàêòîðû íàïðàâëåíû íà óìåíüøåíèå âåëè÷èíû ðàçîìêíóòîñòè êðóãîâîðî-
òà âåùåñòâ è ýíåðãèè â àãðîöåíîçàõ.

Îòðèöàòåëüíûå ïîñëåäñòâèÿ ãëîáàëüíîãî ïîòåïëåíèÿ äëÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð ìîãóò
áûòü ñíèæåíû çà ñ÷åò îáîãàùåíèÿ àòìîñôåðû óãëåêèñëûì ãàçîì (ÑÎ2), íî ïðè óñëîâèè îñâîåíèÿ
àäàïòèâíî-ëàíäøàôòíûõ ñèñòåì çåìëåäåëèÿ, îáåñïå÷èâàþùèõ ìîáèëüíîñòü è óñòîé÷èâîñòü ÀÏÊ â
óñëîâèÿõ ãëîáàëüíûõ òåíäåíöèé èçìåíåíèÿ êëèìàòà, à òàêæå ñîõðàíåíèÿ è ïîâûøåíèÿ ïëîäîðîäèÿ
ïî÷â. Èçâåñòíî, ÷òî ïðè ïîâûøåíèè óðîâíÿ ÑÎ2 â âîçäóõå, óâåëè÷èâàåòñÿ íàêîïëåíèå â ðàñòåíèÿõ
àññèìèëÿòîâ, êîòîðûå â çàâèñèìîñòè îò îáåñïå÷åííîñòè ïî÷â ýëåìåíòàìè ïèòàíèÿ, ìîãóò àêòèâíî
èñïîëüçîâàòüñÿ ðàñòåíèÿìè íà ñèíòåç áèîìàññû, ëèáî íàêàïëèâàòüñÿ â îòäåëüíûõ îðãàíàõ (êîðíÿõ,
ëèñòüÿõ). Ïðè íèçêîì óðîâíå àçîòíîãî ïèòàíèÿ òàê è ïðîèñõîäèò. Íåäîñòàòîê àçîòà â ïî÷âå ïðèâî-
äèò ê ñíèæåíèþ êîëè÷åñòâà ïîáåãîâ íà ðàñòåíèè, íàêîïëåíèÿ áèîìàññû, êîëè÷åñòâà çåðåí â êîëîñå,
óñêîðÿåò ïðîõîæäåíèå îòâåòñòâåííûõ ýòàïîâ, íà êîòîðûõ ïðîèñõîäèò çàêëàäêà è ôîðìèðîâàíèå ðå-
ïðîäóêòèâíûõ îðãàíîâ, ñëåäñòâèåì ÷åãî ÿâëÿåòñÿ ñíèæåíèå óðîæàÿ. Çåìëåäåëèå ïðè íèçêîé êóëüòó-
ðå ìîæåò ñòàòü îäíèì èç îñíîâíûõ ôàêòîðîâ íåãàòèâíîãî âîçäåéñòâèÿ íà ïëîäîðîäèå çåìåëü
ñåëüñêîõîçÿéñòâåííîãî íàçíà÷åíèÿ. Òàêèì îáðàçîì, îïòèìèçàöèÿ óñëîâèé ìèíåðàëüíîãî ïèòàíèÿ
ðàñòåíèé, òî÷íîå è ñâîåâðåìåííîå ïðèìåíåíèå óäîáðåíèé ïðèîáðåòàåò îñîáóþ àêòóàëüíîñòü, ïî-
ñêîëüêó ñ èõ ïîìîùüþ ìîæíî ñíèçèòü, â èçâåñòíûõ ïðåäåëàõ, îòðèöàòåëüíûå ïîñëåäñòâèÿ èçìåíå-
íèÿ êëèìàòà. Â óñëîâèÿõ þãî-âîñòîêà Êàçàõñòàíà, ïðåäñòàâëåííûõ â îñíîâíîì ñâåòëî-êàøòàíîâûìè
è ñåðîçåìíûìè ïî÷âàìè, õàðàêòåðèçóþùèìèñÿ íèçêèì åñòåñòâåííûì ïëîäîðîäèåì, íåîáõîäèìî
ïðîâåäåíèå íàó÷íûõ èññëåäîâàíèé, íàïðàâëåííûõ íà ïîääåðæàíèå è ïîâûøåíèå ïëîäîðîäèÿ ýòèõ
ïî÷â, à òàêæå ñ öåëüþ óëó÷øåíèÿ ýêîëîãè÷åñêîé îáñòàíîâêè ðåãèîíà.

Ïîòåïëåíèå êëèìàòà ñòèìóëèðóåò ðàñïðîñòðàíåíèå íàñåêîìûõ-âðåäèòåëåé ñåëüñêîõîçÿéñò-
âåííûõ êóëüòóð. Çà ïîñëåäíèå 50 ëåò óñòàíîâëåíà ñâÿçü ìåæäó òåìïåðàòóðîé è ðàñøèðåíèåì
ñïåêòðà âðåäèòåëåé. Ðàçíîîáðàçèå ôèòîôàãîâ ïðîäîëæàåò ðàñøèðÿòüñÿ (íàñ÷èòûâàåòñÿ 612 âðåäè-
òåëåé), ýâîëþöèîíèðóþò íîâûå øòàììû. Òàê, óæå â ïðèãðàíè÷íûõ ñòðàíàõ ñ ÐÊ óæå ðàñïðîñòðà-
íåíû íîâûå ðàñû ñòåáëåâîé ðæàâ÷èíû, êàê Ug99, ðàçâèòèå êîòîðûõ ìîæåò óñèëèâàòüñÿ íà ïîñåâàõ
ïøåíèöû è ÿ÷ìåíÿ ïðè îæèäàåìîé çàñóõå; ðåçèñòåíòíûé ïàòîãåí – Phytophthora infestans â ïðî-
øëûå âðåìåíà âûçâàë â Èðëàíäèè êàðòîôåëüíûé ãîëîä è ò.ä [4, 5]. Â ýòîé ñâÿçè íåîáõîäèìî çíà-
íèå îñîáåííîñòåé êëèìàòè÷åñêèõ èçìåíåíèé, äëÿ ñöåíàðèåâ ñî çíà÷èòåëüíûì ðîñòîì ñðåäíèõ
òåìïåðàòóð è îñàäêîâ, à òàêæå èíòåãðèðîâàííîå óïðàâëåíèå çà âðåäèòåëÿìè íà îñíîâå èñïîëüçî-
âàíèÿ àãðîòåõíè÷åñêèõ ïðèåìîâ, âåäåíèÿ ñåâîîáîðîòîâ è îïòèìèçàöèÿ ìèíåðàëüíîãî ïèòàíèÿ,
øèðîêîå èñïîëüçîâàíèå áèîïðåïàðàòîâ, íàó÷íî îáîñíîâàííîå ïðèìåíåíèÿ ïåñòèöèäîâ ñ äèôôå-
ðåíöèàöèåé ïðè âûñîêî-, ñðåäíå- è ñëàáîì ðàçâèòèè âðåäíûõ îðãàíèçìîâ ñ ó÷åòîì ÝÏÂ, ïðèìå-
íåíèå ñîâðåìåííûõ ìîëåêóëÿðíî-ãåíåòè÷åñêèõ ìåòîäîâ äèàãíîñòèêè ôèòîïàòîãåíîâ è ò.ä.

Íà îñíîâàíèè âûøåèçëîæåííîãî, îñíîâíûìè ïðèîðèòåòíûìè íàïðàâëåíèÿìè èññëåäîâàíèé
ê ãëîáàëüíîìó èçìåíåíèþ êëèìàòà îòíîñÿòñÿ:

– ñîçäàíèå óëó÷øåííûõ ñîðòîâ è ãèáðèäîâ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, ïîäõîäÿùèå ê ðàç-
ëè÷íûì ýêîñèñòåìàì è ìåòîäàì âåäåíèÿ õîçÿéñòâà è óñòîé÷èâûõ ê èçìåíåíèþ êëèìàòà;

– ìèíèìàëèçàöèÿ îáðàáîòîê ïî÷âû (óìåíüøåíèå ãëóáèíû è êðàòíîñòè îáðàáîòîê), ñïîñîáñò-
âóþùàÿ ñîõðàíåíèþ ïî÷âåííîé âëàãè, ñíèæåíèþ çàòðàò ýíåðãîðåñóðñîâ íà 25–30 %, ñîõðàíåíèþ
è ïîâûøåíèþ ïëîäîðîäèÿ ïî÷âû è ïîâûøåíèþ ïðîèçâîäèòåëüíîñòè òðóäà â 1,5–2,0 ðàçà;

– ðàçðàáîòêà êàïåëüíîãî îðîøåíèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, îáåñïå÷èâàþùàÿ ñíèæå-
íèå ðàñõîäà ïîëèâíîé âîäû íà 35–40 %, óìåíüøåíèþ çàñîðåííîñòè è çàáîëåâàåìîñòè ïîñåâîâ,
óëó÷øåíèþ ìåõàíè÷åñêèõ è âîäíî-ôèçè÷åñêèõ ñâîéñòâ ïî÷âû;

– ðàçðàáîòêà ïîëåâûõ áèîëîãèçèðîâàííûõ ñåâîîáîðîòîâ ñ ãèáêîé ñõåìîé ñ ïðîäóöèðóþùåé è
âîññòàíàâëèâàþùåé ðåñóðñ ôóíêöèÿìè ñ ïîçèöèè ñèñòåìíîãî ïîäõîäà íà ýêîëîãè÷åñêîé îñíîâå,
îáåñïå÷èâàþùèõ ïðîèçâîäñòâî êîíêóðåíòîñïîñîáíûõ, ýêîíîìè÷åñêè âûãîäíûõ ñåëüñêîõîçÿéñò-
âåííûõ êóëüòóð è âîñïðîèçâîäñòâî ïëîäîðîäèÿ ïî÷âû;

– ïîäáîð íîâûõ íåòðàäèöèîííûõ, àäàïòèðîâàííûõ ê ýòèì óñëîâèÿì ñåëüñêîõîçÿéñòâåííûõ
êóëüòóð (äèâåðñèôèêàöèÿ ðàñòåíèåâîäñòâà) è ðàçðàáîòêà òåõíîëîãèè èõ âîçäåëûâàíèÿ.

Â öåëîì íåîáõîäèìî ñîçäàíèå ïèëîòíîé ìîäåëè íîâîé ñèñòåìû îðãàíèçàöèè àãðàðíîé íàóêè,
èíòåãðèðîâàííîé â ïðîöåññ ïîäãîòîâêè êàäðîâ, îñíîâàííîé íà ñî÷åòàíèè ìåòîäîâ ôóíäàìåíòàëü-
íîé è ïðèêëàäíîé íàóêè, òðàíñôåðòå è àäàïòàöèè ïåðåäîâûõ ìèðîâûõ äîñòèæåíèé è ðàçðàáîòêà
òàêèõ ñèñòåì çåìëåäåëèÿ, êîòîðûå áû ñî÷åòàëè â ñåáå ýôôåêòèâíîñòü òðàäèöèîííûõ è ýêîëîãè÷-
íîñòü àëüòåðíàòèâíûõ è ïðè ýòîì áûëè áû ýêîíîìè÷åñêè âûãîäíûìè. Â ñèëó ñâîåé ìàñøòàáíîñòè
è âàæíîñòè âîïðîñû àäàïòàöèè îòå÷åñòâåííîãî ñåëüñêîãî õîçÿéñòâà ê èçìåíåíèÿì êëèìàòà äîëæ-
íû ñòàòü îäíèì èç êëþ÷åâûõ ïðèîðèòåòîâ, êîòîðûå íåîáõîäèìî ðàçâèâàòü íà áàçå íàó÷íî-èññëå-
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äîâàòåëüñêèõ èíñòèòóòîâ àãðàðíîãî ïðîôèëÿ. È ÷åì áûñòðåå ìû ïðèñòóïèì ê ðàçâèòèþ äàííîãî
íàïðàâëåíèÿ, òåì ñêîðåå áóäåò íàðàáîòàíà íåîáõîäèìàÿ êîìïåòåíöèÿ è òåì áîëüøå øàíñîâ íà óñ-
ïåøíîå ðåøåíèå âîçíèêàþùèõ òåõíîëîãè÷åñêèõ çàäà÷.
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Ýêîëîãè÷åñêàÿ îáñòàíîâêà â Ðåñïóáëèêå Òûâà, êàê è âî ìíîãèõ äðóãèõ ðåãèîíàõ, â ïîñëåäíèå
ãîäû âûçûâàåò îïàñåíèÿ â ñâÿçè ñ òåõíîãåííûì çàãðÿçíåíèåì îêðóæàþùåé ïðèðîäíîé ñðåäû. Õîòÿ
â Òûâå â íàñòîÿùåå âðåìÿ îòñóòñòâóþò äåéñòâóþùèå êðóïíûå ïðîìûøëåííûå ïðåäïðèÿòèÿ, ýêîëî-
ãè÷åñêóþ îïàñíîñòü ïðåäñòàâëÿþò êîìáèíàò «Òóâààñáåñò» è ãîðíî-ìåòàëëóðãè÷åñêèé êîìáèíàò «Òó-
âàêîáàëüò», ôóíêöèîíèðóþùèå ðàíåå. Áîëüøóþ ðîëü â çàãðÿçíåíèè îêðóæàþùåé ïðèðîäíîé ñðåäû
ïðîäóêòàìè ðàñïàäà ðàêåòíîãî òîïëèâà è òÿæåëûìè ìåòàëëàìè â Òûâå èãðàåò ïàäåíèå îòäåëÿþùèõ-
ñÿ ÷àñòåé ðàêåò-íîñèòåëåé «Ïðîòîí» íà òåððèòîðèè âîêðóã îçåðà Êàðà-Õîë Áàé-Òàéãèíñêîãî êîæóó-
íà. Êðîìå òîãî, â ðåñïóáëèêå âûÿâëåíû îòäåëüíûå ðàéîíû ñ âûñîêèìè êîíöåíòðàöèÿìè â êîðåííûõ
ïîðîäàõ êàäìèÿ, ñâèíöà, ìûøüÿêà, áåðèëëèÿ, ðòóòè, ìàðãàíöà, íèêåëÿ, õðîìà, êîáàëüòà.

Ïðîàíàëèçèðîâàâ èìåþùèåñÿ äàííûå èññëåäîâàíèé [1–3], äëÿ ïðîâåäåíèÿ èññëåäîâàíèé
íàìè áûëè âûáðàíû òðè ÿêîâîä÷åñêèõ õîçÿéñòâà: ÌÓÏ «Êàðà-Õîë» Áàé-Òàéãèíñêîãî êîæóóíà,
ðàñïîëîæåííîå â ìåñòå ïàäåíèÿ îòäåëÿþùèõñÿ ÷àñòåé ðàêåò-íîñèòåëåé – çàãðÿçíåííàÿ çîíà, ÃÓÏ
«Áàé-Òàë» Áàé-Òàéãèíñêîãî êîæóóíà, íàõîäÿùååñÿ â íåïîñðåäñòâåííîé áëèçîñòè îò ðàéîíà ïàäå-
íèÿ ÷àñòåé ðàêåò-íîñèòåëåé «Ïðîòîí» è «Çåíèò» – óñëîâíî çàãðÿçíåííàÿ çîíà è ÃÓÏ «Ìàë÷ûí»
Ìîíãóí-Òàéãèíñêîãî ðàéîíà, ðàñïîëîæåííîå íà óñëîâíî-óäîâëåòâîðèòåëüíîé â ýêîëîãè÷åñêîì
îòíîøåíèè òåððèòîðèè âäàëè îò ïðîìûøëåííûõ ïðåäïðèÿòèé è îæèâëåííûõ àâòîìàãèñòðàëåé –
îòíîñèòåëüíî ýêîëîãè÷åñêè ÷èñòàÿ çîíà, êîíòðîëü. Íà ïåðâîì ýòàïå íàøèõ èññëåäîâàíèé áûë
ïðîâåäåí àíàëèç ñîäåðæàíèÿ òÿæåëûõ ìåòàëëîâ (Cd, Pb, Cu, Zn è Mn) â ïî÷âå è ïàñòáèùíûõ òðà-
âàõ äàííûõ õîçÿéñòâ (ñì. òàáëèöó).

Èçâåñòíî, ÷òî ïî÷âà ÿâëÿåòñÿ ñîâåðøåííî îñîáîé ôîðìîé áèîñôåðû, îíà íå òîëüêî íàêàïëè-
âàåò âñå çàãðÿçíåíèÿ, â òîì ÷èñëå è ìåòàëëè÷åñêèå, íî è âûñòóïàåò êàê ïðèðîäíûé ïåðåíîñ÷èê õè-
ìè÷åñêèõ òîêñèêàíòîâ â àòìîñôåðó, â ãèäðîñôåðó è â æèâîå âåùåñòâî. Ìåòàëëû ñðàâíèòåëüíî
ëåãêî íàêàïëèâàþòñÿ â ïî÷âàõ è î÷åíü òðóäíî è ìåäëåííî èç íåå óäàëÿþòñÿ. Ñðàâíèòåëüíûé àíà-
ëèç óðîâíÿ ñîäåðæàíèÿ ïîäâèæíûõ ôîðì òÿæåëûõ ìåòàëëîâ â ïî÷âàõ èññëåäóåìûõ õîçÿéñòâ
Áàé-Òàéãèíñêîãî è Ìîíãóí-Òàéãèíñêîãî ðàéîíîâ Ðåñïóáëèêè Òûâà ïîêàçàë, ÷òî â çàãðÿçíåííîé
çîíå êîíöåíòðàöèÿ Cd, Pb, Cu, Zn è Mn áûëà âûøå ñîîòâåòñòâåííî â 2,3; 3,7; 3,6; 3,7 è 1,9 ðàçà,
÷åì â óñëîâíî ýêîëîãè÷åñêè ÷èñòîé çîíå. Â ïî÷âå óñëîâíî çàãðÿçíåííîé çîíû ñîäåðæàíèå òÿæå-
ëûõ ìåòàëëîâ áûëî íèæå, ÷åì â çàãðÿçíåííîé çîíå, íî ïî ñðàâíåíèþ ñ êîíòðîëåì áûëî îòìå÷åíî
äîñòîâåðíîå ïîâûøåíèå óðîâíÿ êàäìèÿ, ñâèíöà è ìåäè ñîîòâåòñòâåííî â 1,4; 3,1 è 1,8 ðàçà. Ïðè
ýòîì â ïî÷âàõ ýêîëîãè÷åñêè çàãðÿçíåííîé è óñëîâíî çàãðÿçíåííîé çîí íàìè áûëî óñòàíîâëåíî
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ïðåâûøåíèå ÏÄÊ êàäìèÿ â 1,8 è 1,4 ðàçà. Êîíöåíòðàöèÿ ñâèíöà, ìåäè, öèíêà è ìàðãàíöà â ïî÷âå
âñåõ õîçÿéñòâ íàõîäèëàñü â ïðåäåëàõ óñòàíîâëåííûõ ñàíèòàðíî-ãèãèåíè÷åñêèõ íîðì.

Ïðè ïðîâåäåíèè ñðàâíèòåëüíîãî àíàëèçà êîíöåíòðàöèè òÿæåëûõ ìåòàëëîâ â ïàñòáèùíûõ êîðìàõ
ðàçíûõ ýêîëîãè÷åñêèõ çîí îïðåäåëåíî, ÷òî â ýêîëîãè÷åñêè çàãðÿçíåííîé çîíå ñîäåðæàíèå êàäìèÿ è
ìåäè ïðåâûøàëî â 4,7 è 2,6 ðàçà ñîäåðæàíèå äàííûõ ýëåìåíòîâ â òðàâàõ ýêîëîãè÷åñêè ÷èñòîé çîíû.

Ìíîãî÷èñëåííûìè îïûòàìè óñòàíîâëåíî, ÷òî ó áîëüøèíñòâà ðàñòåíèé èìåþòñÿ çàùèòíûå
ìåõàíèçìû êîðíåâîé ñèñòåìû è íàçåìíûõ âåãåòàòèâíûõ îðãàíîâ, ïðåïÿòñòâóþùèõ èçáûòî÷íîìó
ïîñòóïëåíèþ òÿæåëûõ ìåòàëëîâ èç ïî÷âû è íàêîïëåíèþ èõ â ðàñòèòåëüíîé ïðîäóêöèè [4,5]. Ýòèì
îáúÿñíÿåòñÿ òîò ôàêò, ÷òî êîðìîâûå òðàâû ñ ïàñòáèù âñåõ òðåõ õîçÿéñòâ ñîîòâåòñòâîâàëè ñàíèòàð-
íî-ãèãèåíè÷åñêèì íîðìàì, õîòÿ êîíöåíòðàöèÿ êàäìèÿ â ïðîáàõ ïàñòáèùíîãî êîðìà çàãðÿçíåííîé
çîíû ñîñòàâëÿëà 0,93 ÏÄÊ.

Íà îñíîâàíèè ïîëó÷åííûõ ðåçóëüòàòîâ ìîæíî ñäåëàòü âûâîä, ÷òî â ðåçóëüòàòå òåõíîãåííîãî âîç-
äåéñòâèÿ â ïî÷âàõ çàãðÿçíåííîé çîíû ïîâûøàåòñÿ êîíöåíòðàöèÿ êàäìèÿ, ñâèíöà, ìåäè, öèíêà è ìàð-
ãàíöà, à â ïàñòáèùíûõ òðàâàõ – óðîâåíü êàäìèÿ è ìåäè â ñðàâíåíèè ñ ýêîëîãè÷åñêè ÷èñòîé çîíîé.
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Ñîäåðæàíèå òÿæåëûõ ìåòàëëîâ â ïî÷âàõ è ïàñòáèùíûõ êîðìàõ ðàçíûõ ýêîëîãè÷åñêèõ çîí, ìã/êã

Ïîêàçàòåëü
Çîíà

ÏÄÊ
çàãðÿçíåííàÿ óñëîâíî çàãðÿçíåííàÿ óñëîâíî ÷èñòàÿ

Cd ïî÷âà 0,09 ± 0,002*** 0,07 ± 0,003*** 0,04 ± 0,004 0,05

Êîðìà 0,28 ± 0,01*** 0,08 ± 0,02 0,06 ± 0,01 0,3

Pb ïî÷âà 1,75 ± 0,23*** 1,45 ± 0,07*** 0,47 ± 0,04 6,0

Êîðìà 0,37 ± 0,04*** 0,77 ± 0,05 0,83 ± 0,03 5,0

Cu ïî÷âà 0,47 ± 0,06*** 0,24 ± 0,02*** 0,13 ± 0,01 3,0

Êîðìà 7,65 ± 0,68*** 5,85 ± 1,15 2,99 ± 0,54 30,0

Zn ïî÷âà 1,59 ± 0,19*** 0,45 ± 0,02 0,43 ± 0,08 23,0

Êîðìà 18,19 ± 0,68 19,62 ± 3,27 21,50 ± 3,90 50,0

Mn ïî÷âà 27,86 ± 5,40* 17,99 ± 1,18 14,41 ± 3,67 60,0

Êîðìà 20,14 ± 4,27*** 31,52 ± 4,41 45,03 ± 1,74

* P < 0,05.
** P < 0,01.

*** P < 0,001.



ÓÄÊ 632.9:631.582 (571.1)
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È ÁÎËÅÇÍÅÉ Â ÓÑËÎÂÈßÕ ÞÃÀ ÇÀÏÀÄÍÎÉ ÑÈÁÈÐÈ

ËÅÄÎÂÑÊÈÉ Å.Í., ÄÎÐÎÍÈÍ Â.Ã.

Ãîñóäàðñòâåííîå íàó÷íîå ó÷ðåæäåíèå
Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà, ã. Îìñê, ÐÔ

Å-mail: sibniish@bk.ru

Öåëü èññëåäîâàíèé – îïðåäåëèòü áèîëîãè÷åñêóþ è õîçÿéñòâåííóþ ýôôåêòèâíîñòü ñèñòåì ãåð-
áèöèäîâ è ôóíãèöèäíîé îáðàáîòêè â áîðüáå ñ ñîðíîé ðàñòèòåëüíîñòüþ è áîëåçíÿìè â ïîñåâàõ çåð-
íîâûõ êóëüòóð çåðíîïàðîâîãî ñåâîîáîðîòà íà îñíîâå àãðîýêîëîãè÷åñêèõ êðèòåðèåâ, äàòü îáîñíîâà-
íèå èõ ýêîíîìè÷åñêîé è áèîýíåðãåòè÷åñêîé öåëåñîîáðàçíîñòè â óñëîâèÿõ þæíîé ëåñîñòåïè Çà-
ïàäíîé Ñèáèðè.

Èññëåäîâàíèÿ ïðîâîäèëèñü â 2007–2010 ãã. â ñòàöèîíàðíîì ñåâîîáîðîòå ñåêòîðà çàùèòû ðàñ-
òåíèé ÃÍÓ ÑèáÍÈÈÑÕ. Îïûò ïîñòàâëåí ïî ìåòîäèêå ÒÑÕÀ íà îñíîâå ÷åòûð¸õïîëüíîãî çåðíîïà-
ðîâîãî ñåâîîáîðîòà (÷èñòûé ïàð – ÿðîâàÿ ïøåíèöà – ÿðîâàÿ ïøåíèöà – ÿ÷ìåíü).

Ôàêòîð À (ãåðáèöèäû): 1 – êîíòðîëü (áåç ãåðáèöèäîâ); 2 – ãåðáèöèäû ïðîòèâ äâóäîëüíûõ ñîð-
íÿêîâ ñ 1-é êóëüòóðû ñåâîîáîðîòà (äèêîòèöèäû); 3 – ãåðáèöèäû ïðîòèâ êîìïëåêñà äâóäîëüíûõ è
ìÿòëèêîâûõ ñîðíÿêîâ ñ 1-é êóëüòóðû ñåâîîáîðîòà (äèêîòèöèäû + ãðàìèíèöèä); 4 – ãåðáèöèäû
ïðîòèâ êîìïëåêñà äâóäîëüíûõ ñîðíÿêîâ ñî 2-é êóëüòóðû ñåâîîáîðîòà; 5 – ãåðáèöèäû ïðîòèâ êîì-
ïëåêñà äâóäîëüíûõ è ìÿòëèêîâûõ ñîðíÿêîâ ñî 2-é êóëüòóðû ñåâîîáîðîòà. Òàêèì îáðàçîì, ñòåïåíü
íàñûùåííîñòè ñåâîîáîðîòà ãåðáèöèäàìè íà âàðèàíòàõ 2 è 3 – 75, íà âàðèàíòàõ 4 è 5 – 50 %.

Ôàêòîð Â (ôóíãèöèä): 1 – áåç îáðàáîòêè; 2 – ñ îáðàáîòêîé.
Îñíîâíàÿ îáðàáîòêà ïî÷âû: âñïàøêà íà ãëóáèíó 20–22 ñì è ïëîñêîðåçíàÿ îáðàáîòêà íà

12–14 ñì, ïðåðûâàþùåéñÿ âñïàøêîé â ïàðó (äàëåå – ÷åðåäóþùàÿñÿ îáðàáîòêà). Ïîñåâ ñåÿëêà-
ìè ÑÇÏ-3,6, ñîðòà: ÿðîâàÿ ïøåíèöà – Îìñêàÿ 28, ÿðîâîé ÿ÷ìåíü – Îìñêèé 90, ñåëåêöèè Ñèá-
ÍÈÈÑÕ. Â ïîñåâàõ ïøåíèöû â ôàçó 2–3 ëèñòà ïðèìåíÿëè ãðàìèíèöèä Ïóìà Ñóïåð 100
(0,6 ë/ãà), ÿ÷ìåíÿ – Ïóìà Ñóïåð 7,5 (0,8 ë/ãà). Â ôàçó ïîëíîãî êóùåíèÿ êóëüòóð îáðàáàòûâàëè
áàêîâîé ñìåñüþ – Àãðîêñîí + Ëàðåí Ïðî (0,6 ë/ãà+0,005 êã/ãà). Ôóíãèöèäíàÿ îáðàáîòêà – Àëü-
òî ñóïåð (0,5ë/ãà) – â ôàçû ôëàãîâûé ëèñò – êîëîøåíèå (â ïîñåâàõ ÿ÷ìåíÿ íå ïðèìåíÿëàñü).
Ïðåïàðàòû âíîñèëè îïðûñêèâàòåëåì ÎÌÏ-601, ðàñõîä ðàáî÷åé æèäêîñòè 200 ë/ãà. Óáîðêó óðî-
æàÿ çåðíà âåëè îäíîôàçíî êîìáàéíîì «Ñàìïî-130».

Ó÷¸òû è íàáëþäåíèÿ âåëèñü ïî îáùåïðèíÿòûì ìåòîäèêàì. Ó÷¸ò êîëè÷åñòâà ñîðíÿêîâ ïåðåä
îáðàáîòêîé ãåðáèöèäàìè – ïî ìåòîäèêå ÍÈÈÑÕ Þãî-Âîñòîêà (1969 ã.), êîëè÷åñòâåííî-âåñî-
âîé – ïî ìåòîäèêå ÑèáÍÈÈÑÕ (1977 ã.). Áèîëîãè÷åñêóþ ýôôåêòèâíîñòü ãåðáèöèäîâ ðàññ÷èòû-
âàëè ïî ñíèæåíèþ ìàññû ñîðíÿêîâ ê êîíòðîëþ. Ôèòîïàòîëîãè÷åñêàÿ îöåíêà ïîñåâîâ ÿðîâîé
ïøåíèöû – ÷åðåç 20 ñóòîê ïîñëå îáðàáîòêè ôóíãèöèäîì. Îáðàáîòêà äàííûõ ìåòîäîì äèñïåðñè-
îííîãî àíàëèçà.

Âî âñå ãîäû èññëåäîâàíèé íà îïûòíûõ äåëÿíêàõ ïðåîáëàäàëè ìàëîëåòíèå ïðîñîâèäíûå ñîðíÿ-
êè, â îñíîâíîì ïðîñî ñîðíîå (Panicum miliaceum ruderale L.), åæîâíèê (Echinochloa crusgalli L.) è
ùåòèííèê ñèçûé (Setaria glauca L); èç äâóäîëüíûõ ñîðíÿêîâ – ïèêóëüíèê îáûêíîâåííûé (Galeopsis
tetrahit L.), ùèðèöà çàïðîêèíóòàÿ (Amaranthus retroflexus L.), àèñòíèê öèêóòîâûé (Erodium cicuta-
rium L.), ìàðü áåëàÿ (Chenopodium album L.), áîäÿê ùåòèíèñòûé (Cirsium setosum L.), îñîò ïîëåâîé
(Sonchus arvensis L.); âüþíîê ïîëåâîé (Convolvulus arvensis L.) è äð.

Àíàëèç ðåçóëüòàòîâ â ñðåäíåì ïî êóëüòóðàì ñåâîîáîðîòà ïîêàçûâàåò, ÷òî ïðè ïðåîáëàäàíèè â
ïîñåâàõ ìÿòëèêîâûõ ñîðíÿêîâ áîëåå ýôôåêòèâíûì áûëî èñïîëüçîâàíèå ñèñòåì ãåðáèöèäîâ,
âêëþ÷àþùèõ ãðàìèíèöèä (òàáë. 1).

Íàèáîëüøàÿ áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü – 93,7 è 87,5% ñîîòâåòñòâåííî ïî ôîíàì âñïàøêè
è ÷åðåäóþùåéñÿ îáðàáîòêè ïî÷âû, äîñòèãàëàñü ïî ñèñòåìå «äèêîòèöèäû+ãðàìèíèöèä) è 75%-é
íàñûùåííîñòüþ ñåâîîáîðîòà. Ñíèæåíèå ìàññû ñîðíÿêîâ ïðè 50%-é íàñûùåííîñòè ñîñòàâèëî
61,4 è 65,4 %. Èñïîëüçîâàíèå ñèñòåì äèêîòèöèäîâ ñ ïåðâîé êóëüòóðû ñåâîîáîðîòà (âàðèàíò 2) ñíè-
æàëî îáùóþ çàñîð¸ííîñòü íà 15,9 è 24,7 %, ñî âòîðîé êóëüòóðû (âàðèàíò 4) – íà 25,7 è 28,7 %.
Èç-çà îòñóòñòâèÿ êîíêóðåíöèè ñî ñòîðîíû äâóäîëüíûõ âèäîâ íà 16,8 % âûðîñëà ìàññà ìÿòëèêîâûõ
ñîðíÿêîâ ïî âñïàøêå.
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Â öåëîì ïî êóëüòóðàì ñåâîîáîðîòà íàèáîëüøåé õîçÿéñòâåííîé ýôôåêòèâíîñòüþ îáëàäàëà òàê-
æå ñèñòåìà «äèêîòèöèäû + ãðàìèíèöèä» ñ íàñûùåííîñòüþ ãåðáèöèäíîé îáðàáîòêîé 75%. Âûõîä
çåðíà ñ 1 ãà ïîñåâíîé ïëîùàäè ïî âñïàøêå âûðîñ ê óðîâíþ êîíòðîëÿ íà 0,49 ò (39,2%), à ñ ôóíãè-
öèäîì íà 0,77 ò (61,6%). Ïî ôîíó ñ ÷åðåäóþùåéñÿ îáðàáîòêîé ýòè ïîêàçàòåëè ñîîòâåòñòâåííî
0,57 ò (49,6%) è 0,91 ò (79,1%) (òàáë. 2).

Àíàëîãè÷íàÿ ñèñòåìà ñ íàñûùåííîñòüþ 50% îáåñïå÷èëà óðîæàéíîñòü çåðíà áåç ôóíãèöèäà ïî
ôîíàì îáðàáîòêè ïî÷âû 1,49 è 1,47ò/ãà, ñ ôóíãèöèäîì 1,71 è 1,75 ò/ãà. Ñèñòåìû ñ äèêîòèöèäàìè â
ìåíüøåé ñòåïåíè ñíèæàëè îáùóþ çàñîð¸ííîñòü ïîñåâîâ, ñîîòâåòñòâåííî ïðèáàâêè óðîæàéíîñòè
áûëè íà óðîâíå îò 0,07 äî 0,21 ò/ãà, ïðèìåíåíèå ôóíãèöèäà íà ýòîì æå ôîíå ïîâûñèëî óðîæàé çåð-
íà ëèøü íà 0,21–0,27 ò/ãà.
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Ò à á ë è ö à 1

Áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü ñèñòåì ãåðáèöèäîâ â ñåâîîáîðîòå, ñðåäíåå çà 2007–2010 ãã.

Ñèñòåìà ãåðáèöèäîâ
(ôàêòîð À)

Íàñûùåííîñòü
ñåâîîáîðîòà ãåð-

áèöèäàìè, %

Ñíèæåíèå ìàññû ñîðíÿêîâ, % ê êîíòðîëþ Àáñîëþòíî ñó-
õàÿ ìàññà ñîðíÿ-

êîâ, ã/ì2âñåãî ìÿòëèêîâûõ äâóäîëüíûõ

Âñïàøêà íà 20–220 ñì

1. Êîíòðîëü 0 572,1* 393,1* 179,0* 178,5

2. Äèêîòèöèäû 75 15,9 +16,8 90,3 154,3

3. Äèêîòèöèäû + ãðàìèíèöèä 75 93,7 95,7 89,6 12,8

4. Äèêîòèöèäû 50 25,7 1,3 82,9 135,3

5. Äèêîòèöèäû + ãðàìèíèöèä 50 61,4 64,5 59,6 70,0

ÍÑÐ05 ïî ôàêòîðó À 67,5

×åðåäóþùàÿñÿ îáðàáîòêà ïî÷âû

1. Êîíòðîëü 0 685,6* 555,8* 129,8* 228,9

2. Äèêîòèöèäû 75 24,7 9,5 89,1 199,2

3. Äèêîòèöèäû + ãðàìèíèöèä 75 87,5 95,6 51,9 47,5

4. Äèêîòèöèäû 50 28,7 21,7 58,2 160,3

5. Äèêîòèöèäû + ãðàìèíèöèä 50 65,4 76,8 17,4 31,7

ÍÑÐ05 ïî ôàêòîðó À 74,0

Ò à á ë è ö à 2

Õîçÿéñòâåííàÿ ýôôåêòèâíîñòü ñèñòåì ãåðáèöèäîâ è ôóíãèöèäíîé îáðàáîòêè â ÷åòûð¸õïîëüíîì
ñåâîîáîðîòå, ñðåäíåå çà 2007–2010 ãã.

Ñèñòåìà ãåðáèöèäîâ, (ôàêòîð À)
Íàñûùåííîñòü ñåâî-
îáîðîòà ãåðáèöèäàìè,

%

Âûõîä çåðíà ñ 1 ãà ïîñåâíîé ïëîùàäè, ò

áåç ôóíãèöèäà ôóíãèöèä

Âñïàøêà íà 20-22 ñì

1. Êîíòðîëü 0 1,25 1,41

2. Äèêîòèöèäû 75 1,37 1,59

3. Äèêîòèöèäû  + ãðàìèíèöèä 75 1,74 2,02

4.Äèêîòèöèäû 50 1,32 1,55

5. Äèêîòèöèäû  + ãðàìèíèöèä 50 1,49 1,71

×åðåäóþùàÿñÿ îáðàáîòêà ïî÷âû

1. Êîíòðîëü 0 1,15 1,40

2. Äèêîòèöèäû 75 1,36 1,57

3. Äèêîòèöèäû + ãðàìèíèöèä 75 1,72 2,06

4.Äèêîòèöèäû 50 1,30 1,57

5. Äèêîòèöèäû  + ãðàìèíèöèä 50 1,47 1,75



Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ ó÷¸òîâ, ïðîâåä¸ííàÿ ðàçäåëüíî ïî êóëüòóðàì ñåâîîáî-
ðîòà è ãîäàì èññëåäîâàíèé, ïîêàçàëà äîñòîâåðíîå ñíèæåíèå êîëè÷åñòâà ñîðíÿêîâ è èõ îáùåé ìàñ-
ñû, ÷òî îáåñïå÷èëî ñóùåñòâåííûå ïðèáàâêè óðîæàÿ çåðíà ïî ñèñòåìå ãåðáèöèäîâ ïðîòèâ êîìïëåêñà
äâóäîëüíûõ è ìÿòëèêîâûõ âèäîâ. Áîðüáà ïðîòèâ ëèñòîñòåáëåâûõ èíôåêöèé òàêæå óâåëè÷èâàëà
óðîæàéíîñòü çåðíà íà âûñîêîì óðîâíå çíà÷èìîñòè.

Ó÷¸òû çàïàñîâ ñåìÿí ñîðíÿêîâ íà çàêëþ÷èòåëüíîé êóëüòóðå ñåâîîáîðîòà ïîêàçàëè èõ ñóùåñò-
âåííîå ñíèæåíèå ïî ñèñòåìå «äèêîòèöèäû + ãðàìèíèöèä» ïî âñïàøêå íà 48,1 è 45,3 %, ïëîñêîðåç-
íîé îáðàáîòêå – íà 60,5 è 51,5%. Ïðè íàñûùåííîñòè äèêîòèöèäàìè â 50% ïðîèçîøëî óâåëè÷åíèå
çàïàñà ñåìÿí íà âñïàøêå ê óðîâíþ êîíòðîëÿ íà 16,6% (òàáë. 3).

Òàêèì îáðàçîì, ïðèìåíåíèå â ÷åòûð¸õïîëüíîì çåðíîïàðîâîì ñåâîîáîðîòå ñèñòåìû «äèêîòè-
öèäû + ãðàìèíèöèä» ñ ïåðâîé êóëüòóðû, ïîçâîëèëî ñíèçèòü çàïàñû ñåìÿí ñîðíÿêîâ â 1,9 è
2,5 ðàçà; ñî âòîðîé êóëüòóðû – â 1,8 è 2,0 ðàçà (ñîîòâåòñòâåííî ïî ôîíàì îáðàáîòêè ïî÷âû).

ÂÛÂÎÄÛ

1. Èññëåäîâàíèÿìè âûÿâëåíà âûñîêàÿ áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü ñèñòåì ãåðáèöèäîâ
«äèêîòèöèäû + ãðàìèíèöèä». Íàñûùåíèå èìè ñåâîîáîðîòà íà 75% (âàðèàíò 3) ïîçâîëèëî ñíè-
çèòü íàäçåìíóþ ìàññó ñîðíÿêîâ íà 93,7 è 87,5%, ïðè 50%-ì ñîîòâåòñòâåííî 61,4 è 65,4% ê êîí-
òðîëþ.

2. Âûõîä çåðíà ñ 1 ãà ïîñåâíîé ïëîùàäè ïî ñèñòåìàì ïðîòèâ êîìïëåêñà ñîðíÿêîâ è íàñûùåíè-
åì ñåâîîáîðîòà 75% âûðîñ ê êîíòðîëþ íà 0,49 è 0,57 ò, â êîìïëåêñå ñ ôóíãèöèäíîé îáðàáîòêîé
íà 0,77 è 0,91 ò.

3. Ïðèìåíåíèå ñèñòåìû «äèêîòèöèäû +ãðàìèíèöèä) ñ ïåðâîé êóëüòóðû ñåâîîáîðîòà ïîçâî-
ëèëî ñíèçèòü çàïàñû ñåìÿí ñîðíÿêîâ â ïî÷âå â 1,9 è 2,5 ðàçà, ñî âòîðîé êóëüòóðû – â 1,8 è
2,0 ðàçà.
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Ò à á ë è ö à 3

Çàïàñû ñåìÿí ñîðíÿêîâ (ìëí øò./ãà) ïî ñèñòåìàì ãåðáèöèäîââ ñëîå ïî÷âû 0–20 ñì

Ñèñòåìà ãåðáèöèäîâ
, (ôàêòîð À)

Íàñûùåííîñòü
ñåâîîáîðîòà ãåð-

áèöèäàìè, %

Ãîä
Ñðåäíåå

Ñíèæåíèå,
â % ê êîí-

òðîëþ2007 2008 2009 2010

Âñïàøêà íà 20–22 ñì

1. Êîíòðîëü 0 350,5 283,3 357,1 263,4 313,6 –

2. Äèêîòèöèäû 75 179,3 335,8 139,6 353,1 252,0 19,6

3. Äèêîòèöèäû + ãðàìèíèöèä 75 163,5 204,3 128,4 154,4 162,7 48,1

4. Äèêîòèöèäû 50 452,4 312,9 387,2 310,7 365,8 +16,6

5. Äèêîòèöèäû + ãðàìèíèöèä 50 164,1 224,2 143,7 153,9 171,5 45,3

ÍÑÐ05 =107,0

×åðåäóþùàÿñÿ (ïëîñêîðåçíàÿ) îáðàáîòêà íà 12 – 14 ñì

1. Êîíòðîëü 0 451,3 374,5 163,0 370,9 339,9 -

2. Äèêîòèöèäû 75 360,2 335,3 136,5 415,7 311,9 8,2

3. Äèêîòèöèäû + ãðàìèíèöèä 75 187,4 93,8 44,8 211,4 134,4 60,5

4. Äèêîòèöèäû 50 311,8 463,2 76,4 441,6 323,3 4,9

5. Äèêîòèöèäû + ãðàìèíèöèä 50 106,5 188,1 83,5 281,7 165,0 51,5

ÍÑÐ05=107,5



ÂËÈßÍÈÅ ÑÎÐÒÀ È ÑÐÎÊÀ ÏÎÑÅÂÀ ÍÀ ÓÐÎÆÀÉ
ßÐÎÂÎÃÎ ÐÀÏÑÀ

ÌÓÍÕÆÀÐÃÀË Î., äîêòîð, ïðîôåññîð,
ÀÞÓÐÇÀÍÀ Á., ìàãèñòð,

ÀÐÈÓÍ-ÝÐÄÝÍÝ Ñ., ìàãèñòðàíò

Ìîíãîëüñêèé ãîñóäàðñòâåííûé àãðàðíûé óíèâåðñèòåò

ÀÊÒÓÀËÜÍÎÑÒÜ ÒÅÌÛ

Â íàøåé ñòðàíå ÿðîâàÿ ïøåíèöà êàæäûé ãîä çàíèìàåò ñàìóþ áîëüøóþ ïëîùàäü èç çåðíîâûõ
êóëüòóð. Ýòî, êîíå÷íî, îòðèöàòåëüíî âëèÿåò íà ðàöèîíàëüíóþ ñòðóêòóðó ñåâîîáîðîòà. Ïîýòîìó
òðåáóåòñÿ âûðàùèâàòü äðóãèå êóëüòóðû, â òîì ÷èñëå ÿðîâîé ðàïñ. Â ðåçóëüòàòå áóäåò óìåíüøàòüñÿ
ïëîùàäü ïàðà è óâåëè÷èâàòüñÿ îáùàÿ ïîñåâíàÿ ïëîùàäü.

Äëÿ ýòîãî íåîáõîäèìî âûðàùèâàòü ÿðîâîé ðàïñ â ñóùåñòâóþùèõ ïî÷âåííî-êëèìàòè÷åñêèõ óñ-
ëîâèÿõ.

ÖÅËÜ È ÇÀÄÀ×À ÈÑÑËÅÄÎÂÀÍÈß

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâëÿåòñÿ âûðàùèâàíèå ðàçëè÷íûõ ñîðòîâ èíîñòðàííîé ñåëåêöèè
ÿðîâîãî ðàïñà è îïðåäåëåíèå ëó÷øåãî ñîðòà èç íèõ. ×òîáû ðåøèòü ýòè çàäà÷è, íåîáõîäèìî:

– èñïûòàòü ðàçíûå ñîðòà èíîñòðàííîé ñåëåêöèè;
– îïðåäåëèòü ëó÷øèé ñîðò è ñðîê ïîñåâà íà çåðíî;
– ïðîâåñòè àíàëèç ñîäåðæàíèÿ áåëêà  è ìàñëà çåðíà.
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Ò à á ë è ö à 1

Ñòðóêòóðà óðîæàÿ è óðîæàé ÿðîâîãî ðàïñà

Ñîðò

Ñðåäíèå ïîêàçàòåëè îäíîãî ðàñòåíèÿ
Ìàññà 1000
ñåìÿí, ã

Óðîæàé
çåðíà,  ö/ãà

âûñîòà, ñì
÷èñëî
âåòâåé

÷èñëî
ñòðó÷êîâ

÷èñëî ñåìÿí
îäíîãî ñòðó÷êà

÷èñëî
ñåìÿí

Ïîñåâ 5 ìàÿ

Tarreper 110 10 24 624 26 3,5 17,9

Salsa CL 115 12 27 756 28 3,7 27,9

Osorno 100 9 21 483 23 3,6 17,3

Siesta 105 8 18 324 18 3,4 11,0

Canola Round-Up 98 7 20 400 20 3 12,0

Ïîñåâ 15 ìàÿ

Tarreper 120 13 39 709 31 3,8 20,0

Salsa CL 133 15 53 797 36 4,1 30,5

Osorno 117 11 42 567 26 3,9 27,0

Siesta 112 9 30 439 23 3,6 16,0

Canola Round-Up 105 11 32 503 24 3,4 18,7

Ïîñåâ 25 ìàÿ

Tarreper 118 14 33 659 28 3,9 19,5

Salsa CL 145 16 49 741 34 4 29,1

Osorno 131 12 37 527 28 3,7 21,0

Siesta 127 15 35 499 24 3,3 18,0

Canola Round-Up 132 12 38 579 30 3,1 16,0



ÎÁÚÅÊÒ È ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈß

Äëÿ èñïûòàíèÿ áðàëè 5 ñîðòîâ ñåëåêöèè Êàíàäû è Ãåðìàíèè.
1. Canola raund-up, (St ) – Êàíàäà.
2. Trapper – ÔÐÃ.
3. Salsa – ÔÐÃ.
4. Ozorno – ÔÐÃ.
5. Siesta – ÔÐÃ.

Ò à á ë è ö à 2

Ñîäåðæàíèå áåëêà è ìàñëà â çåðíå ÿðîâîãî ðàïñà

Ñîðò
Ñðåäíûé óðîæàé ñåìÿí òð¸õ ñðîêîâ

ïîñåâà, ö/ãà

Ñîäåðæàíèå ïî ðàöèîíàëüíîìó ñðîêó ïîñåâà

áåëêà ìàñëà

Tarreper 19,1 26,3 39,6

Salsa CL 29,1 25,5 41,3

Osorno 21,7 24,9 40,3

Siesta 15,0 25,9 38,6

Canola Round-Up 15,5 25,4 38,8

Ïëîùàäü äåëÿíêè – 4,5 ì2 (1,5 ´ 3.0 ì ), Ïîâòîðíîñòü 4-êðàòíàÿ, îáùàÿ ïëîùàäü îïûòà 270 ì2,
íîðìà âûñåâà ñåìÿí 2.5 ìëí øò./ãà, ãëóáèíà ïîñåâà ñåìÿí 2–3 ñì. Ñðîêè ïîñåâà – 5, 15, 25 ìàÿ.
Îïûò ïîñòàâëåí â ïàðîâîì ïîëå â ñîìîíå “Óãòààë öàéäàì” Öåíòðàëüíîãî àéìàêà.

ÎÑÍÎÂÍÛÅ ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈß

Âñå èñïûòàííûå ñîðòà òð¸õ ðàçíûõ ñðîêîâ ïîñåâà ïîëíîñòüþ ñîçðåâàþò íà çåðíî çà 95–
110 äíåé. Ïî ñðàâíåíèþ ñ äðóãèìè ñîðòàìè ñîðò Salsa ãåðìàíñêîé ñåëåêöèè äàåò ñàìûé ëó÷øèé ðå-
çóëüòàò ïî âñåì ïîêàçàòåëÿì ñòðóêòóðû óðîæàÿ è ïî âåëè÷èíå óðîæàÿ âî âñå ñðîêè ïîñåâà (òàáë. 1).

Äðóãèå 3 ñîðòà, êðîìå Siesta. äàþò òàêæå õîðîøèé ðåçóëüòàò. Èç òàáë. 2 âèäíî, ÷òî ñîäåðæàíèå
ìàñëà â çåðíå êîëåáëåòñÿ â ïðåäåëàõ 40,3–41,3 % ïî ñîðòàì Salsa è Ozorno. Ñîäåðæàíèå ìàñëà â
ñîðòå Trapper áûëî íèçêèì (39,6 %), à ñîäåðæàíèå áåëêà âûøå (26,3 %), ÷åì â äðóãèõ ñîðòàõ.

ÂÛÂÎÄÛ

1. Âñå ñîðòà ïîëíîñòüþ ñîçðåâàþò íà çåðíî çà 95–110 äíåé è äàþò ñòàáèëüíûé óðîæàé â óñëî-
âèÿõ Öåíòðàëüíîé çîíû çåìëåäåëèÿ íàøåé ñòðàíû.

2. ßðîâîé ðàïñ äàåò ñàìûé áîëüøîé óðîæàé çåðíà ïî ñðåäíîìó ñðîêó (15/V) ïîñåâà.
3. Ñîäåðæàíèå ìàñëà â çåðíå ñîðòîâ Salsa CL è Osorno êîëåáëåòñÿ â ïðåäåëàõ 40,3–41,3 %.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. Ìóíõæàðãàë Î. Òåõíîëîãèè âûðàùèâàíèÿ ÿðîâîãî ðàïñà, – ÓÁ, 2013. – Ñ. 25–46.
2. Ïîäîëüñêèé À.Ä., Íåêîòîðûå âîïðîñû âûðàùèâàíèÿ ðàïñà // Ñåëüñêîå õîçÿéñòâî çà ðóáåæîì. – 1973. – ¹ 2. – Ñ. 16–18.
3. Øïîòà Â.È., Áî÷êàðåâà Ý.Á. Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà îòå÷åñòâåííûõ è çàðóáåæíûõ ñîðòîâ ðàïñà // Íàó÷.-òåõí.

áþë. / ÂÍÈÈÌÊ. – 1985. – ¹ 4. – Ñ. 17–19.
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Â ÃÍÓ ÑÈÁÍÈÈÑÕ

ÎÌÅËÜßÍÞÊ Ë.Â., ÀÑÀÍÎÂ À.Ì.

Ãîñóäàðñòâåííîå íàó÷íîå ó÷ðåæäåíèå
Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà,  ã. Îìñê, ÐÔ

E-mail: Ìilya1302@yandex.ru

Áîáîâûå ðàñòåíèÿ âíîñÿò ðåøàþùèé âêëàä â àçîòíûé áàëàíñ íàçåìíûõ ýêîñèñòåì è àãðîöåíî-
çîâ [1]. Ðàñøèðåíèå èõ ïîñåâîâ ïîçâîëèò íå òîëüêî óâåëè÷èòü ïðîèçâîäñòâî âûñîêîáåëêîâîãî çåð-
íà è ñáàëàíñèðîâàííûõ ïî ïèòàòåëüíîñòè êîðìîâ, íî è îäíîâðåìåííî óëó÷øèòü ïëîäîðîäèå ïî÷â
[2]. Ãîðîõ – îñíîâíàÿ çåðíîáîáîâàÿ êóëüòóðà, âîçäåëûâàåìàÿ â Çàïàäíîé Ñèáèðè. Â Îìñêîé îá-
ëàñòè ìàêñèìàëüíàÿ ïëîùàäü åãî ïîñåâà 120 òûñ. ãà, çàôèêñèðîâàííàÿ â 1988 ã., ñîêðàòèëàñü ê
1997 ã. äî 19 òûñ. ãà. Â íàñòîÿùåå âðåìÿ èäåò ïîñòåïåííîå óâåëè÷åíèå îáúåìîâ âûðàùèâàíèÿ ãîðî-
õà. Â 2013 ã. îí âûðàùèâàëñÿ íà 52,6 òûñ. ãà.

Ôîðìèðîâàíèå ñîðòîâûõ ðåñóðñîâ – ìîùíûé ôàêòîð, â çíà÷èòåëüíîé ñòåïåíè îáåñïå÷èâàþ-
ùèé ïðîäîâîëüñòâåííóþ áåçîïàñíîñòü è ÿâëÿþùèéñÿ ïðèîðèòåòíîé çàäà÷åé Ðîññèéñêîé Ôåäåðà-
öèè. Ðîëü íàó÷íîé ñîñòàâëÿþùåé, â ïåðâóþ î÷åðåäü ñåëåêöèîííîãî óëó÷øåíèÿ ñîðòîâ â ïîâûøå-
íèè âåëè÷èíû è êà÷åñòâà óðîæàÿ, áóäåò íåïðåðûâíî âîçðàñòàòü [3]. Â «Ñòðàòåãèè ñîöèàëüíî-ýêî-
íîìè÷åñêîãî ðàçâèòèÿ Îìñêîé îáëàñòè äî 2025 ã.» ïîä÷åðêèâàåòñÿ, ÷òî ðàçâèòèþ àãðîïèùåâîãî
êëàñòåðà ñïîñîáñòâóåò èñòîðè÷åñêàÿ ñïåöèàëèçàöèÿ Îìñêîé îáëàñòè íà ñåëüñêîì õîçÿéñòâå. Áàçó
äëÿ ðîñòà îáåñïå÷èâàåò íàëè÷èå êàäðîâûõ ðåñóðñîâ, ðàçâèòèå ñôåðû ñåìåíîâîäñòâà è ñåëåêöèè
çåðíîâûõ è ìàñëè÷íûõ êóëüòóð, ôóíêöèîíèðîâàíèå êîíêóðåíòîñïîñîáíûõ ïðîèçâîäèòåëåé ñåëü-
ñêîõîçÿéñòâåííîé ïðîäóêöèè è äð. Íî ïðåïÿòñòâèåì ÿâëÿåòñÿ íàëè÷èå ðèñêîâ â ñåëüñêîõîçÿéñò-
âåííîì ïðîèçâîäñòâå, ñâÿçàííûõ ñ çàâèñèìîñòüþ îòðàñëè îò ïðèðîäíî-êëèìàòè÷åñêèõ óñëîâèé,
íèçêîé ïðîäóêòèâíîñòüþ â îñíîâíûõ îòðàñëÿõ, íåäîñòàòî÷íîé ýôôåêòèâíîñòüþ èñïîëüçîâàíèÿ
ïàõîòíûõ óãîäèé. Â ñâÿçè ñ ýòèì, àêòóàëüíûì íàïðàâëåíèåì íàó÷íûõ èññëåäîâàíèé â Çàïàä-
íî-Ñèáèðñêîì ðåãèîíå – çîíå ðèñêîâàííîãî çåìëåäåëèÿ, ÿâëÿþòñÿ: ñåëåêöèÿ ãîðîõà íà âûñîêóþ
ïðîäóêòèâíîñòü, òåõíîëîãè÷íîñòü, àäàïòèâíîñòü ê ìåñòíûì ïðèðîäíî-êëèìàòè÷åñêèì ôàêòîðàì,
íà óëó÷øåíèå êà÷åñòâà ïðîäóêöèè.

Ñîçäàíèå ñîðòà – ìíîãîëåòíÿÿ è ìíîãîãðàííàÿ íàó÷íàÿ ðàáîòà, èìåþùàÿ çàìêíóòûé öèêë.
Â Ñèáèðñêîì íàó÷íî-èññëåäîâàòåëüñêîì èíñòèòóòå ñåëüñêîãî õîçÿéñòâà ñåëåêöèÿ ãîðîõà ïîñåâíî-
ãî (Pisum sativum L.) âåäåòñÿ ïî ñõåìå, ïðåäñòàâëåííîé íà ðèñóíêå. Ýëèòû â îñíîâíîì îòáèðàþòñÿ
èç ïîïóëÿöèé F3 – F5 â ãèáðèäíîì ïèòîìíèêå, à òàêæå – èç ðàñùåïëÿþùèõñÿ ñåìåé â ïåðâîì
(ÑÏ – I) è âòîðîì (ÑÏ – II) ñåëåêöèîííûõ ïèòîìíèêàõ. Ðàñòåíèÿ èç F2 ðàçäåëÿþòñÿ ïî òèïó ëèñ-
òà, ñåìåíà èç ïîïóëÿöèé F2 – F3 – ïî íàëè÷èþ ïðèðîñøåé ñåìåíîæêè. Âñå ïåðñïåêòèâíûå îáðàç-
öû, èçó÷àþùèåñÿ â ñåëåêöèîííûõ ïèòîìíèêàõ, èìåþò óñàòûé ëèñò.

Â îñíîâå ðàçðàáîòêè ìîäåëåé áóäóùèõ ñîðòîâ (òàáëèöà) èñïîëüçîâàíû îáîáùåííûå ðåçóëüòà-
òû, ïîëó÷åííûå íàìè â ïðîöåññå ìíîãîëåòíåãî êîìïëåêñíîãî èçó÷åíèÿ èñõîäíîãî ñåëåêöèîííîãî
ìàòåðèàëà. Íåîáõîäèìî îòìåòèòü, ÷òî ÷åòêî ñîáëþäàòü íàìå÷åííûå ïàðàìåòðû íåâîçìîæíî èç-çà
çíà÷èòåëüíîé íåñòàáèëüíîñòè ìîðôîëîãè÷åñêèõ ïðèçíàêîâ â êîíòðàñòíûõ óñëîâèÿõ ñðåäû.

Ñîðòà ãîðîõà, âêëþ÷åííûå â Ãîñðååñòð ñåëåêöèîííûõ äîñòèæåíèé ÐÔ â ïîñëåäíèå ãîäû, ïî-
ëó÷åíû ñ ïîìîùüþ èíäèâèäóàëüíîãî îòáîðà èç ãèáðèäíûõ ïîïóëÿöèé, ñîçäàííûõ ïðè ñêðåùèâà-
íèè êîëëåêöèîííûõ íîìåðîâ ñ ìåñòíûìè ñåëåêöèîííûìè îáðàçöàìè: Îìñêèé 9 (Óñà÷ õ Òèì) –

def, af (2000 ã., 10 ðåãèîí); Äåìîñ [(Çåëåíîçåðíûé 1 ´ Òðóæåíèê) ´ Senfinell] – def, af, det (2003 ã.,

10), êîðîòêîñòåáåëüíûé, ìíîãîïëîäíûé; Áëàãîâåñò [(ÄÒÌ ´ Áåëêîâàÿ ãðîçäü) ´ (Óñà÷ ´ Òèì)] –

def, af (2008 ã.; 10); Çàóðàëüñêèé 3 [(Óñà÷ ´ Òèì) ´ ÄÒÌ 2] – def, af (2012 ã., 9). Â Ðåñïóáëèêå Êàçàõ-

ñòàí â 2014 ã. ðàéîíèðîâàí ãîðîõ Êàñèá [(Óñà÷ ´ Òèì) õ ÄÒÌ-2] – af, ñîçäàííûé â ÑèáÍÈÈÑÕ ñî-
âìåñòíî ñ ÒÎÎ «Íàó÷íî-ïðîèçâîäñòâåííûé öåíòð çåðíîâîãî õîçÿéñòâà èì. À.È. Áàðàåâà» (Ðåñïóá-
ëèêà Êàçàõñòàí). Â ðîäîñëîâíîé âñåõ ïåðå÷èñëåííûõ âûøå ñîðòîâ åñòü äîíîðû ñ âûñîêîé êîìáè-
íàöèîííîé ñïîñîáíîñòüþ ïî êîìïëåêñó ïðèçíàêîâ.

Ñîðò ãîðîõà Îìñêèé 18 [(Çåëåíîçåðíûé 1 ´ Òðóæåíèê) ´ Îìñêèé 9] ïåðåäàí â Ãîñóäàðñòâåííîå
èñïûòàíèå ñ 2014 ã. Àâòîðû ñîðòà: À.Ì. Àñàíîâ, Ë.Â. Îìåëüÿíþê, À.Þ. Êàðìàçèíà, È.Â. Ïàõîòè-
íà, À.À. Ãàéäàð.
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Áîòàíè÷åñêàÿ õàðàêòåðèñòèêà. Ðàçíîâèäíîñòü cirrosum-ecaducum. Âûñîòà ðàñòåíèé 70–110 ñì.
Ñòåáåëü îáû÷íûé, âüþùèéñÿ. Îáùåå ÷èñëî ìåæäîóçëèé 18 – 21, äî ïåðâîãî ñîöâåòèÿ – 12–14 øò.
Ëèñò ïîëóáåçëèñòî÷êîâîãî òèïà ñ ïðèëèñòíèêàìè ñåðäöåâèäíîé ôîðìû (af), ñðåäíåé âåëè÷èíû
áåç àíòîöèàíîâîãî êîëüöà. Öâåòêè êðóïíûå, áåëûå ïî 2–3 íà öâåòîíîñå ñðåäíåé äëèíû. Áîáû ëó-
ùèëüíûå, ñëàáîèçîãíóòûå, òóïîé êîí÷èê êðþ÷êîâàòî èçîãíóò. Îêðàñêà áîáîâ â ïåðèîä ïîëíîé
ñïåëîñòè æåëòàÿ. Ñðåäíåå ÷èñëî ñåìÿí â áîáå 5–6, ìàêñèìàëüíîå 8 øò. Ñåìåíà íåîñûïàþùèåñÿ
(def), îêðóãëûå, ñëåãêà ñäàâëåííûå, æåëòî-ðîçîâûå, ãëàäêèå, ìàòîâûå, ñåìÿäîëè æåëòûå. Ìàññà
1000 ñåìÿí 186–205 ã.

Ñîðò ñðåäíåñïåëûé, ñîçðåâàåò â þæíîé ëåñîñòåïè Îìñêîé îáëàñòè çà 73–88 ñóò (íà 2–4 ñóò
ðàíüøå ñòàíäàðòà Îìñêèé 9). Ïî óðîæàéíîñòè ñåìÿí ñîðò Îìñêèé 18 â êîíêóðñíîì ñîðòîèñïûòàíèè
(ÊÑÈ) ÑèáÍÈÈÑÕ äîñòîâåðíî ïðåâûøàë ñòàíäàðò: 2,19–5,64 ò/ãà ó íîâîãî ñîðòà è 1,91–3,97 ò/ãà ó
Îìñêîãî 9. Ìàêñèìàëüíàÿ óðîæàéíîñòü çåðíà ïîëó÷åíà â ÊÑÈ ÃÍÓ ÑèáÍÈÈÑÕ â 2004 ã. –
5,64 ò/ãà. Ñîäåðæàíèå áåëêà â ñåìåíàõ íà óðîâíå ñòàíäàðòà – 21–23 %.

Ñòðàòåãèåé ñåãîäíÿøíåé ñåëåêöèè â óâåëè÷åíèè âàëîâûõ ñáîðîâ ãîðîõà ñòàíîâèòñÿ ïîâûøå-
íèå åãî òåõíîëîãè÷íîñòè, à òàêæå ñîçäàíèå ñîðòîâ íå òîëüêî ñ âûñîêîé óðîæàéíîñòüþ, íî è ïîâû-
øåííîé êëóáåíüêîîáðàçóþùåé ñïîñîáíîñòüþ [4]. Â ñðåäíåì çà 2006–2010 ãã. ñîðò Îìñêèé 18
îòëè÷àëñÿ íàèáîëüøèì ðàçâèòèåì ïðèçíàêîâ íîäóëÿöèè ïî ñðàâíåíèþ ñ äðóãèìè, âêëþ÷åííûìè
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â ýêñïåðèìåíò, îáðàçöàìè: êîëè÷åñòâî êëóáåíüêîâ íà ðàñòåíèè ñîñòàâèëî 81 øò., èõ ìàññà – 650 ìã
(Îìñêèé 9–40 øò. è 380 ìã ñîîòâåòñòâåííî).

Öåííîñòü ãîðîõà Îìñêèé 18 ñîñòîèò â ïðåèìóùåñòâàõ ïåðåä ñòàíäàðòîì ïî óñòîé÷èâîñòè ê ïî-
ëåãàíèþ, âûñîêîé ïðîäóêòèâíîñòè è ñïîñîáíîñòè ê ôîðìèðîâàíèþ ïðèçíàêîâ íîäóëÿöèè, óñòîé-
÷èâîñòè ê àáèîòè÷åñêèì ñòðåññàì. Âîçìîæíî óíèâåðñàëüíîå èñïîëüçîâàíèå. Ñîðò ðåêîìåíäóåòñÿ
äëÿ âîçäåëûâàíèÿ íà çåðíîôóðàæ â þæíûõ ðàéîíàõ Ñèáèðè è Óðàëà.

Â Îìñêîé îáëàñòè ïëîùàäü ïîñåâà ãîðîõà óâåëè÷èëàñü ñ 19 òûñ. ãà (1997 ã.) äî 53 òûñ. ãà
(2012 ã.); ïðîèçîøëà êàðäèíàëüíàÿ çàìåíà ëèñòî÷êîâûõ ñîðòîâ, âûðàùèâàåìûõ â ïðîèçâîäñòâå, íà
ñîðòà óñàòîãî ìîðôîòèïà, â òîì ÷èñëå çà ñ÷åò èñïîëüçîâàíèÿ ñîçäàííûõ â ÃÍÓ ÑèáÍÈÈÑÕ ñîðòîâ
Îìñêèé 9, Äåìîñ, Áëàãîâåñò.
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Â Ñèáèðñêîì ñåëåêöåíòðå ïî êîðìîâûì êóëüòóðàì â êà÷åñòâå ãåíåòè÷åñêîãî áàçèñà ñåëåêöèè
èñïîëüçóþòñÿ îáðàçöû êîëëåêöèè ÂÈÐ è ìåñòíûé ãåíîôîíä. Äëÿ ñîçäàíèÿ íîâûõ ñîðòîâ ñ íóæ-
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Ìîäåëü (îñíîâíûå ïàðàìåòðû) ñîðòîâ ãîðîõà äëÿ óñëîâèé ëåñîñòåïè
Çàïàäíîé Ñèáèðè

Ïîêàçàòåëü
Ïåðèîä âåãåòàöèè, ñóò

70–80

Íàïðàâëåíèå èñïîëüçîâàíèÿ Óíèâåðñàëüíîå Çåðíî ïðîäîâîëüñòâåííîå è ôóðàæíîå

Óñòîé÷èâîñòü ê ïîëåãàíèþ, áàëë 4 4–5

Äëèíà ñòåáëÿ, ñì 80–110 40–60

×èñëî ñòåáëåé, øò. 2–3 1

×èñëî ìåæäîóçëèé äî 1-ãî áîáà, øò. 12–13 13–15

×èñëî ïðîäóêòèâíûõ óçëîâ, øò. 4–6 2–3

×èñëî áîáîâ íà óçëå, øò. 2 2–3

×èñëî ñåìÿí â áîáå, øò. 4–5 5–7

Ìàññà 1000 ñåìÿí, ã 190–220 210–230

Óðîæàéíîñòü, ò/ãà 5,0 4,0

Ñîäåðæàíèå áåëêà, % 23–25

Ïðèçíàêè òåõíîëîãè÷íîñòè Óñàòûé òèï ëèñòà (af), íåîñûïàþùèåñÿ ñåìåíà (def)



íûì êîìïëåêñîì ïðèçíàêîâ ïðèìåíÿþòñÿ ñëåäóþùèå ìåòîäû óâåëè÷åíèÿ íàñëåäñòâåííîé èçìåí-
÷èâîñòè: ãèáðèäèçàöèÿ âíóòðèâèäîâàÿ (ðàïñ, ñîÿ, íóò, îâ¸ñ) è îòäàë¸ííàÿ (ðàïñ, ëîìêîêîëîñíèê
ñèòíèêîâûé); ïîëèêðîññ-ìåòîä (êëåâåð, ñóäàíêà, ýñïàðöåò); èíäóöèðîâàííûé ìóòàãåíåç (ñóäàíêà,
ñîÿ, íóò, ëþöåðíà); ïîëèïëîèäèÿ (êîñòðåö áåçîñòûé, êëåâåð); áèîòåõíîëîãè÷åñêèå ìåòîäû (ýñïàð-
öåò, ëþöåðíà, ðàïñ, ñîÿ, íóò).

Çà ãîäû ñóùåñòâîâàíèÿ Ñèáèðñêîãî ÍÈÈ êîðìîâ (1970–2014 ãã.) ñîçäàíî áîëåå 50 ñîðòîâ êîðìî-
âûõ êóëüòóð, îòíîñÿùèõñÿ ê 25 âèäàì. Â íàñòîÿùåå âðåìÿ â Ãîñóäàðñòâåííûé ðååñòð ñåëåêöèîííûõ
äîñòèæåíèé âêëþ÷åí 41 ñîðò. Èç íèõ íàèáîëüøåå ðàñïðîñòðàíåíèå ïîëó÷èëè: ñîÿ ÑèáÍÈÈÊ-315,
áîáû êîðìîâûå Ñèáèðñêèå, ñóäàíñêàÿ òðàâà Íîâîñèáèðñêàÿ 84, êîñòðåö áåçîñòûé Ðàññâåò; êëåâåð ëó-
ãîâîé ÑèáÍÈÈÊ-10, Ðîäíèê Ñèáèðè, Àòëàíò, Îãîíåê è Ìåòåîð; äîííèê áåëûé Îáñêîé ãèãàíò è Ëþ-
öåðíîâèäíûé 6, äîííèê æåëòûé ÊÀÒÝÊ, ýñïàðöåò ÑèáÍÈÈÊ-30 è Ìèõàéëîâñêèé 5; îâåñ
Êðàñíîîáñêèé è ÑÈÃ; ÿðîâîé ðàïñ 00-òèïà ÑèáÍÈÈÊ-198, ÑèáÍÈÈÊ-21, Íàäåæíûé 92.

Öåííûìè èñòî÷íèêàìè êîðìîâîãî áåëêà ÿâëÿþòñÿ ìíîãîëåòíèå áîáîâûå òðàâû. Â Ñèáèðè äî
1970-õ ãîäîâ âûðàùèâàëèñü ìåñòíûå ñîðòà, ïðèñïîñîáëåííûå ê âîçäåëûâàíèþ â ëîêàëüíûõ ðàé-
îíàõ. Çèìîñòîéêèé è çàñóõîóñòîé÷èâûé ñîðò ýñïàðöåòà ÑèáÍÈÈÊ-30, ñîçäàííûé ïîä ðóêîâî-
äñòâîì È.Ì. Êàðàùóêà ìåòîäîì ìàññîâîãî îòáîðà èç ñîðòîïîïóëÿöèé ýñïàðöåòà ïåñ÷àíîãî
óêðàèíñêîãî ïðîèñõîæäåíèÿ, õàðàêòåðèçóåòñÿ óðîæàéíîñòüþ ñåíà 64,1 ö/ãà, ñåìÿí 8,1 ö/ãà. Íîâûé
ñîðò ýñïàðöåòà Ìèõàéëîâñêèé 5, âûâåäåííûé â Âîñòî÷íî-Ñèáèðñêîì îòäåëå ìåòîäîì ìàññîâîãî
îòáîðà èç äèêîðàñòóùåãî îáðàçöà, äà¸ò 76,8 ö/ãà ñåíà è 11,9 ö/ãà ñåìÿí [1].

Èññëåäîâàíèÿ ïî ñåëåêöèè êëåâåðà ëóãîâîãî â ÑèáÍÈÈ êîðìîâ íà÷àòû â 1976 ã. Âïåðâûå â
Ñèáèðè ìåòîäîì ïîëèêðîññà öåëåíàïðàâëåííî ïîäîáðàííûõ èñõîäíûõ ãåíîòèïîâ ñ ïîñëåäóþùèì
ôîðìèðîâàíèåì ñëîæíîãèáðèäíûõ ïîïóëÿöèé ñîçäàíû ñîðòà ïîçäíåñïåëîãî òèïà ÑèáÍÈÈÊ-10 è
Ðîäíèê Ñèáèðè. Ñîðò Àòëàíò (ñîâìåñòíûé ñ ÍÈÈÑÕ Ñåâåðíîãî Çàóðàëüÿ) ñ 2007 ã. âêëþ÷åí â
Ãîñðååñòð ïî øåñòè ðåãèîíàì Ðîññèè. Ñîðò Îãîí¸ê ñîçäàí ñîâìåñòíî ñ Êåìåðîâñêèì ÍÈÈÑÕ
ïóò¸ì ìíîãîêðàòíîãî ìàññîâîãî îòáîðà èç êîëëåêöèîííîãî ñîðòîîáðàçöà ¹ 880 (ê-34438, ÑØÀ).
Ìåòîäîì ýêîëîãè÷åñêîé ñåëåêöèè â õîäå âûïîëíåíèÿ ïðîãðàììû ÒÎÑ «Êëåâåð» ïîëó÷åíû 8 ãåíî-
òèïè÷åñêèõ ñìåñåé êëåâåðà ëóãîâîãî ðàçíîé ñïåëîñòè è ïëîèäíîñòè. Ñîâìåñòíî ñ ÂÍÈÈ êîðìîâ è
ÂÍÈÈÇÁÊ ñîçäàí íîâûé òåòðàïëîèäíûé ñîðò ðàííåñïåëîãî òèïà Ïàìÿòè Ëèñèöûíà ñ âûñîêîé
çèìîñòîéêîñòüþ, ïî ñêîðîñïåëîñòè íà 13–16 äíåé ïðåâîñõîäÿùèé ñòàíäàðò. Âïåðâûå â óñëîâèÿõ
Çàïàäíîé Ñèáèðè ñîâìåñòíî ñ ÂÍÈÈ êîðìîâ ñîçäàí òåòðàïëîèäíûé ñîðò êëåâåðà Ìåòåîð, õàðàê-
òåðèçóþùèéñÿ çèìîñòîéêîñòüþ, ðàííåñïåëîñòüþ, âûñîêîé óðîæàéíîñòüþ (118 ö/ãà ñóõîãî âåùåñò-
âà) è ñòàáèëüíîé ñåìåííîé ïðîäóêòèâíîñòüþ. Ñîðò ïîëó÷åí â ðåçóëüòàòå ñî÷åòàíèÿ ìåòîäîâ
õèìè÷åñêîãî ìóòàãåíåçà, ýêñïåðèìåíòàëüíîé ïîëèïëîèäèè, âíóòðèâèäîâîé ãèáðèäèçàöèè è ìíî-
ãîêðàòíîãî ìàññîâîãî îòáîðà íà ñïåöèàëüíî ñîçäàííûõ ñåëåêòèâíûõ ôîíàõ [2].

Áîëüøóþ ðîëü â êîðìîâûõ ñåâîîáîðîòàõ èãðàþò îäíîëåòíèå çëàêîâûå êîðìîâûå êóëüòóðû.
Ñîðò ÿðîâîãî îâñà ÑÈÃ âûâåäåí â Âîñòî÷íî-Ñèáèðñêîì îòäåëå ÑèáÍÈÈ êîðìîâ ìåòîäîì ãèáðè-
äèçàöèè ñ ïîñëåäóþùèì èíäèâèäóàëüíûì îòáîðîì. Îí óñòîé÷èâ ê ïîëåãàíèþ, çàñóõå è ïûëüíîé
ãîëîâíå, äà¸ò äî 50 ö/ãà çåðíà, çà îòëè÷íûå êðóïÿíûå êà÷åñòâà âõîäèò â ñïèñîê öåííûõ ñîðòîâ. Â
ñåëåêöèè ñóäàíñêîé òðàâû èñïîëüçîâàëñÿ õèìè÷åñêèé ìóòàãåíåç. Óðîæàéíîñòü çåëåíîé ìàññû
ñîðòà Íîâîñèáèðñêàÿ 84 çà äâà óêîñà äîñòèãàåò 475 ö/ãà, ñåìÿí – 32 ö/ãà. Ìåòîäîì ðåêóððåíòíîãî
îòáîðà â ìóòàíòíûõ ïîòîìñòâàõ ñîçäàí ñîðò ñóäàíêè Ëèðà. Â Ñåâåðî-Êóëóíäèíñêîì îòäåëå Ñèá-
ÍÈÈ êîðìîâ ïåðåäàí â ÃÑÈ íîâûé âûñîêîóðîæàéíûé ñîðò ïðîñà Êóëóíäèíñêîå.

Çíà÷èòåëüíîå âíèìàíèå óäåëÿåòñÿ ïðåäñòàâèòåëÿì ñåìåéñòâà Brassicaceae. Ñåëåêöèÿ ÿðîâîãî
ðàïñà â Ñèáèðè áûëà íà÷àòà íà Óæóðñêîé îïûòíîé ñòàíöèè (íûíå Âîñòî÷íî-Ñèáèðñêèé îòäåë
ÑèáÍÈÈ êîðìîâ), ãäå â 1981 ã. ñîçäàí ïåðâûé â Ðîññèè ñîðò Âîñòî÷íîñèáèðñêèé, â 1996 ã. – áåç-
ýðóêîâûé íèçêîãëþêîçèíîëàòíûé (00-òèïà) ñîðò Íàäåæíûé 92 ñ óðîæàéíîñòüþ çåëåíîé ìàññû
380 ö/ãà, ñåìÿí – 21,9 ö/ãà. Â ÑèáÍÈÈ êîðìîâ ñîçäàíû äâà ñîðòà ÿðîâîãî ðàïñà 00-òèïà ñ óëó÷-
øåííûì êà÷åñòâåííûì ñîñòàâîì ñåìÿí è êîðìîâîé ìàññû: ñêîðîñïåëûé ÑèáÍÈÈÊ-198 è âûñî-
êîïðîäóêòèâíûé ÑèáÍÈÈÊ-21. Âåä¸òñÿ ðàáîòà ïî ñåëåêöèè æåëòîñåìÿííûõ (000) ôîðì ÿðîâîãî
ðàïñà, ïîñêîëüêó ñåìåíà ñ æåëòîé îêðàñêîé èìåþò áîëåå òîíêóþ îáîëî÷êó è ñîäåðæàò áîëüøå áåë-
êà è ìàñëà è ìåíüøå ñûðûõ âîëîêîí [2]. Âûäåëåíû ïÿòü ëèíèé, íàäåæíî ñîçðåâàþùèõ â óñëîâèÿõ
Ñèáèðè, ñ âûñîêèì ñîäåðæàíèåì ìàñëà è áåëêà â ñåìåíàõ. Ðàçâ¸ðíóòû ñåëåêöèîííûå èññëåäîâà-
íèÿ ðåäüêè ìàñëè÷íîé. Â Âîñòî÷íî-Ñèáèðñêîì îòäåëå ñîçäàí ñîðò òóðíåïñà Äèíàð, êîòîðûé õà-
ðàêòåðèçóåòñÿ ñîäåðæàíèåì ñàõàðà 8,1%, óðîæàéíîñòüþ êîðíåïëîäîâ – 360, çåë¸íîé ìàññû – 195,
ñåìÿí – 9 ö/ãà.

Çàìåòíûå óñïåõè äîñòèãíóòû â ñåëåêöèè çåðíîáîáîâûõ êóëüòóð. Âïåðâûå â Ñèáèðè áûë ñîçäàí
óíèêàëüíûé ñêîðîñïåëûé ñîðò ñîè ÑèáÍÈÈÊ 315, äîïóùåííûé ê âîçäåëûâàíèþ â ïÿòè ðåãèîíàõ
ÐÔ è Êàçàõñòàíå [3]. Â 2013 ã. ïåðåäàíû â ÃÑÈ íîâûå ñîðòà ñîè Ãîðèíñêàÿ è ÑèáÍÈÈÊ-9, ïîëó÷åí-

íûå ïóò¸ì ãèáðèäèçàöèè è g- ìóòàãåíåçà. Ñîâìåñòíî ñ Àëòàéñêèì ÍÈÈÑÕ ñîçäàí íîâûé ñîðò êîð-
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ìîâûõ áîáîâ Ñèáèðñêèå ñ óðîæàéíîñòüþ çåëåíîé ìàññû 240-375 ö/ãà, ñåìÿí äî 30 ö/ãà [4]. Â
Âîñòî÷íî-Ñèáèðñêîì îòäåëå ñîçäàí ðàííåñïåëûé ñîðò ãîðîõà Õîëèê c óðîæàéíîñòüþ çåðíà 30 ö/ãà.

Äëÿ ñîçäàíèÿ ñåëåêöèîííîãî ìàòåðèàëà â ÑèáÍÈÈ êîðìîâ èñïîëüçóþòñÿ áèîòåõíîëîãè÷å-
ñêèå ìåòîäû. Äîêàçàíî, ÷òî íîâûå ïðèçíàêè è êîìáèíàöèè ïðèçíàêîâ ìîæíî ïîëó÷èòü áåç èñ-
ïîëüçîâàíèÿ ãåííîèíæåíåðíûõ òåõíîëîãèé. Ðàçðàáîòàíû ìåòîäû ïðèìåíåíèÿ ñîìàêëîíàëüíîé
èçìåí÷èâîñòè, ðåêóððåíòíîé ðåãåíåðàöèè, ìóòàãåíåçà in vitro, âîññòàíàâëèâàþùèå áèîëîãè÷åñêîå
ðàçíîîáðàçèå âèäà, îáåäí¸ííîå â ïðîöåññå ñåëåêöèè. Êîëëåêöèè ñîìàêëîíîâ è ìóòàíòîâ ýñïàðöå-
òà, ëþöåðíû, ðàïñà, ñîè, íóòà, ñîçäàííûå â ÑèáÍÈÈ êîðìîâ, ïðîõîäÿò ñåëåêöèîííîå èçó÷åíèå â
íàó÷íî-èññëåäîâàòåëüñêèõ ó÷ðåæäåíèÿõ Çàïàäíîé è Âîñòî÷íîé Ñèáèðè, ßêóòèè è Êàçàõñòàíà [2,
5–8]. Ñîâìåñòíî ñ ÍÈÈÑÕ Ñåâåðíîãî Çàóðàëüÿ ãîòîâèòñÿ ê ïåðåäà÷å â ÃÑÈ ñêîðîñïåëûé ñîðòî-
îáðàçåö ñîè ñîìàêëîíàëüíîãî ïðîèñõîæäåíèÿ.

Îñîáûì íàïðàâëåíèåì ðàáîòû ñåëåêöåíòðà ÿâëÿåòñÿ ñåëåêöèÿ íóòà – äðåâíåé çàñóõîóñòîé÷è-
âîé çåðíîáîáîâîé êóëüòóðû, óòðàòèâøåé àäàïòàöèîííûå ìåõàíèçìû óñòîé÷èâîñòè ê ïîâûøåííî-
ìó óâëàæíåíèþ â ôàçå öâåòåíèÿ è ôîðìèðîâàíèÿ áîáîâ. Íóò â Ñèáèðè íåñòàáèëåí ïî óðîæàéíîñòè,
ïîñêîëüêó èçáûòîê îñàäêîâ âî âòîðîé ïîëîâèíå âåãåòàöèîííîãî ñåçîíà ðåçêî ñíèæàåò ôåðòèëü-
íîñòü ðàñòåíèé è âåä¸ò ê ïîðàæåíèþ ãðèáíûìè áîëåçíÿìè. Â ëàáîðàòîðèè ãåíåòèêè è áèîòåõíîëî-
ãèè ìåòîäàìè ðåêóððåíòíîé ðåãåíåðàöèè è àâòîñåëåêöèè in vitro ïîëó÷åíû àäàïòèâíûå ôîðìû ñ
óðîæàéíîñòüþ çåðíà äî 25 ö/ãà, óñòîé÷èâûå ê ôóçàðèîçíîìó óâÿäàíèþ. Ñåëåêöèîííîå èçó÷åíèå
ëó÷øèõ ëèíèé íóòà âåä¸òñÿ â Ñåâåðî-Êóëóíäèíñêîì îòäåëå.

Ïåðñïåêòèâû äåÿòåëüíîñòè ñåëåêöèîííîãî öåíòðà Ñèáèðñêîãî ÍÈÈ êîðìîâ ñâÿçàíû ñ äàëü-
íåéøåé ðàçðàáîòêîé èííîâàöèîííûõ òåõíîëîãèé ñîçäàíèÿ ñåëåêöèîííîãî ìàòåðèàëà è íîâûõ ñîð-
òîâ êîðìîâûõ êóëüòóð, àäàïòèðîâàííûõ ê óñëîâèÿì Ñèáèðè.
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âà. Ïî ýêñïåðòíûì îöåíêàì ñïåöèàëèñòîâ íà ñîðò è ñåìåíà ïðèõîäèòñÿ äî 30–50% ïðèðîñòà
óðîæàéíîñòè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð [3–5].

Â íàñòîÿùåå âðåìÿ â Îìñêîé îáëàñòè ðàçðàáîòàíà è ïðèìåíÿåòñÿ ðåãèîíàëüíàÿ ñèñòåìà ñåìå-
íîâîäñòâà, êîòîðàÿ âêëþ÷àåò â ñåáÿ ðÿä âçàèìîñâÿçàííûõ çâåíüåâ (ñåëåêöèÿ, ãîñóäàðñòâåííîå ñîð-
òîèñïûòàíèå, ïåðâè÷íîå ñåìåíîâîäñòâî, ïðîèçâîäñòâî ñîðòîâûõ ñåìÿí, ñîðòîâîé, ñåìåííîé è
ôèòîñàíèòàðíûé êîíòðîëü) è â çíà÷èòåëüíîé ñòåïåíè ïîçâîëÿåò â çàâèñèìîñòè îò ñêëàäûâàþùèõ-
ñÿ ïîãîäíûõ óñëîâèé âåñòè óñòîé÷èâîå çåðíîâîå ïðîèçâîäñòâî.

Ãëàâíàÿ öåëü ôóíêöèîíèðîâàíèÿ ñèñòåìû ñåìåíîâîäñòâà çàêëþ÷àåòñÿ â ñâîåâðåìåííîì îáåñ-
ïå÷åíèè ïðîèçâîäèòåëåé òîâàðíîãî çåðíà íåîáõîäèìûì êîëè÷åñòâîì ñåìÿí ñ òðåáóåìûìè õîçÿé-
ñòâåííî-áèîëîãè÷åñêèìè ïîêàçàòåëÿìè êà÷åñòâà ïî ýêîíîìè÷åñêè îáîñíîâàííûì öåíàì. Ýòî
äîñòèãàåòñÿ ðåøåíèåì äâóõ îñíîâíûõ âçàèìîñâÿçàííûõ çàäà÷: îáåñïå÷åíèåì ýôôåêòèâíîé ñîðòî-
ñìåíû è îðãàíèçàöèåé ñîðòîîáíîâëåíèÿ. Ïðè ýòîì äîëæíû ïðîèçâîäèòüñÿ ñåìåíà ñîðòîâ, îáåñïå-
÷èâàþùèõ â êîíêðåòíûõ ïðèðîäíî-êëèìàòè÷åñêèõ óñëîâèÿõ ñòàáèëüíî âûñîêóþ óðîæàéíîñòü,
ëó÷øåå êà÷åñòâî ïðîäóêöèè, ìàêñèìàëüíóþ ýôôåêòèâíîñòü çåðíîâîé îòðàñëè.

Â íàñòîÿùåå âðåìÿ â Ãîñóäàðñòâåííîì ðååñòðå ñåëåêöèîííûõ äîñòèæåíèé ÐÔ çàðåãèñòðèðîâàíî
66 ñîðòîâ çåðíîâûõ êóëüòóð ñåëåêöèè ÃÍÓ ÑèáÍÈÈÑÕ, â òîì ÷èñëå 3 ñîðòà îçèìîé ðæè, 4 – îçèìîé
ïøåíèöû, 22 – ìÿãêîé ÿðîâîé ïøåíèöû, 5 – òâ¸ðäîé ÿðîâîé ïøåíèöû, ïî 9 ñîðòîâ ÿðîâîãî ÿ÷ìåíÿ è
îâñà, 1 – ïðîñà, 5 – ãîðîõà, 6 – ñîè, 2 – âèêè ÿðîâîé. Ïðè÷¸ì 13 ñîðòîâ: ðîæü îçèìàÿ Èðòûøñêàÿ;
ïøåíèöà ìÿãêàÿ ÿðîâàÿ Ñåðåáðèñòàÿ, Óðàëîñèáèðñêàÿ, Ìåëîäèÿ è Îìñêàÿ êðàñà; ïøåíèöà òâ¸ðäàÿ
ÿðîâàÿ Îìñêàÿ ñòåïíàÿ è Îìñêèé èçóìðóä; ÿ÷ìåíü ÿðîâîé Ñàøà: îâ¸ñ Êðåîë è Óðàí; ãîðîõ Çàóðàëü-
ñêèé 3; ñîÿ Çîëîòèñòàÿ è Ñèáèðÿ÷êà – âêëþ÷åíû â Ãîñðååñòð â ïîñëåäíèå 4 ãîäà (2011–2014). Íîâûå
ñîðòà â 1,5–2 ðàçà ïðåâûøàþò ñòàðîäàâíèå ïî óðîæàéíîñòè, îòëè÷àþòñÿ âûñîêèì êà÷åñòâîì çåðíà,
óñòîé÷èâîñòüþ ê ñòðåññîâûì ôàêòîðàì ñðåäû. Óðîæàéíîñòü ñîâðåìåííûõ ñîðòîâ çåðíîâûõ êóëüòóð â
ïðîèçâîäñòâåííûõ óñëîâèÿõ Çàïàäíîé Ñèáèðè ïðè ñîáëþäåíèè íàó÷íî îáîñíîâàííûõ àãðîòåõíè÷å-
ñêèõ òðåáîâàíèé â áëàãîïðèÿòíûå ïî óâëàæíåíèþ ãîäû ìîæåò äîñòèãàòü 5,0–6,0 ò/ãà.

Îñíîâíûìè áàçîâûìè ñîðòàìè ÿâëÿþòñÿ ñîçäàííûå â ÃÍÓ ÑèáÍÈÈÑÕ è âêëþ÷åííûå â Ãî-
ñóäàðñòâåííûé ðååñòð ñåëåêöèîííûõ äîñòèæåíèé ÐÔ ñîðòà îçèìîé ðæè Ñèáèðü è Èðèíà; ìÿãêîé
ÿðîâîé ïøåíèöû – Îìñêàÿ 18, Îìñêàÿ 28, Îìñêàÿ 35, Îìñêàÿ 37 (ñðåäíåïîçäíèå); Îìñêàÿ 33,
Ñâåòëàíêà, Îìñêàÿ 38, Ìåëîäèÿ (ñðåäíåñïåëûå); Ïàìÿòè Àçèåâà, Îìñêàÿ 32, Îìñêàÿ 36, Êàòþøà,
Áîåâ÷àíêà (ñðåäíåðàííåñïåëûå); òâ¸ðäîé ÿðîâîé ïøåíèöû – Îìñêàÿ ÿíòàðíàÿ, Îìñêèé êîðóíä,
Æåì÷óæèíà Ñèáèðè; ÿðîâîãî ÿ÷ìåíÿ – Îìñêèé 90, Îìñêèé 91, Îìñêèé 95, Îìñêèé 96, Ñèáèðñêèé
àâàíãàðä, Îìñêèé ãîëîç¸ðíûé 1, Îìñêèé ãîëîç¸ðíûé 2; îâñà – Îðèîí, Ïàìÿòè Áîãà÷êîâà, Òàð-
ñêèé 2, Èðòûø 21, Èðòûø 22 (íà êîðìîâûå öåëè), Ñèáèðñêèé ãîëîç¸ðíûé; ãîðîõà – Îìñêèé 9, Äå-
ìîñ, Áëàãîâåñò; ñîè – Äèíà, Ýëüäîðàäî è Ñèáèðÿ÷êà.

Ìû ñ÷èòàåì, ÷òî â ñîâðåìåííûõ óñëîâèÿõ ãëàâíîå âíèìàíèå äîëæíî óäåëÿòüñÿ óñêîðåííîé
ñîðòîñìåíå, êàê ïðèîðèòåòíîìó íàïðàâëåíèþ ñèñòåìû ñåìåíîâîäñòâà. Áûñòðàÿ ñîðòîñìåíà ïîçâî-
ëÿåò ïîëíåå ðåàëèçîâûâàòü ïðîäóêòèâíûé ïîòåíöèàë íîâûõ ñîðòîâ è áûñòðåå îêóïàòü çàòðàòû íà
èõ ñîçäàíèå [6]. Â óñëîâèÿõ Çàïàäíî-Ñèáèðñêîãî ðåãèîíà ïðè ðàíåå ñëîæèâøåéñÿ ñèñòåìå ñåìå-
íîâîäñòâà íà âíåäðåíèå íîâîãî ñîðòà â ïðîèçâîäñòâî ïîñëå åãî âêëþ÷åíèÿ â Ãîñóäàðñòâåííûé ðå-
åñòð ñåëåêöèîííûõ äîñòèæåíèé òðåáîâàëñÿ äîñòàòî÷íî äëèòåëüíûé ïåðèîä âðåìåíè. Ìåäëåííûé
ïåðåõîä íà ïîñåâ íîâûõ âûñîêîïðîäóêòèâíûõ ñîðòîâ ñäåðæèâàë ðîñò âàëîâûõ ñáîðîâ çåðíà â ðå-
ãèîíå. Ìàêñèìàëüíûé ýôôåêò îò âíåäðåíèÿ íîâîãî ïåðñïåêòèâíîãî ñîðòà âîçìîæåí ëèøü ïðè áû-
ñòðîì îñâîåíèè çàïëàíèðîâàííîé ïëîùàäè ïîñåâà, ñîîòâåòñòâóþùåé âîçìîæíîìó àðåàëó åãî
âîçäåëûâàíèÿ. Äëÿ ðåøåíèÿ ýòîé çàäà÷è â Ñèáèðñêîì ÍÈÈÑÕ ðàçðàáîòàíà è àïðîáèðîâàíà ñèñ-
òåìà óñêîðåííîãî ðàçìíîæåíèÿ è âíåäðåíèÿ íîâûõ ñîðòîâ, ñóòü, êîòîðîé çàêëþ÷àåòñÿ â ñëåäóþ-
ùåì: 1) ðàçìíîæåíèå íîâûõ ñîðòîâ íà÷èíàåòñÿ çàäîëãî äî èõ âêëþ÷åíèÿ â Ãîñóäàðñòâåííûé ðååñòð
ñåëåêöèîííûõ äîñòèæåíèé ÐÔ; 2) ïîñëå èñïûòàíèÿ íîâûõ ñîðòîâ â «ÎÒÊ» îòäåëà ñåìåíîâîäñòâà è
â áàçîâûõ õîçÿéñòâàõ ÍÏÑ «Ñèáèðñêèå ñåìåíà» ïî âûäåëèâøèìñÿ ñîðòàì íà÷èíàåòñÿ ïðåäâàðè-
òåëüíîå ðàçìíîæåíèå; 3) óñêîðåííîå ðàçìíîæåíèå íîâûõ ïåðñïåêòèâíûõ ñîðòîâ áàçèðóåòñÿ íà
ïðèìåíåíèè ñïåöèàëèçèðîâàííûõ ïðèåìîâ òåõíîëîãèè âûðàùèâàíèÿ ñåëüñêîõîçÿéñòâåííûõ êóëü-
òóð íà ñåìåííûå öåëè (ðèñ. 1).

Ïðåäëàãàåìàÿ ñèñòåìà îáåñïå÷èâàåò ñîêðàùåíèå ñðîêîâ âíåäðåíèÿ íîâûõ ñîðòîâ íà 3–4 ãîäà,
áûñòðîå ðàñøèðåíèå ïëîùàäè ïîñåâà íîâûõ ñîðòîâ, à ñëåäîâàòåëüíî, ïîâûøåíèå ïðîäóêòèâíîñòè
çåðíîâûõ êóëüòóð íà 0,2–0,3 ò/ãà.

Òàê, íîâûé ñîðò ìÿãêîé ÿðîâîé ïøåíèöû Îìñêàÿ 36 âûøåë íà áîëüøóþ ïëîùàäü â äîâîëüíî
êîðîòêèé ñðîê, íà òðåòèé ãîä ïîñëå âíåñåíèÿ â Ãîñóäàðñòâåííûé ðååñòð ñåëåêöèîííûõ äîñòèæå-
íèé ÐÔ (ñì. òàáëèöó). Àíàëèç äèíàìèêè ïîñåâîâ ýòîãî ñîðòà â Îìñêîé îáëàñòè ïîêàçûâàåò, ÷òî íà
òðåòèé ãîä ãîñóäàðñòâåííîãî èñïûòàíèÿ (2006) îí çàíèìàë 195 ãà, â ãîä âíåñåíèÿ åãî â Ãîñðååñòð
(2007) – óæå 1363 ãà, à íà ñåäüìîé ãîä ïîñëå âíåñåíèÿ â Ãîñðååñòð – 191 629 ãà.
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Òàêèì îáðàçîì, ðàçðàáîòàííàÿ è äåéñòâóþùàÿ â Îìñêîé îáëàñòè ñèñòåìà óñêîðåííîãî ðàç-
ìíîæåíèÿ íîâûõ ñîðòîâ çåðíîâûõ êóëüòóð ïîçâîëÿåò ñåëüõîçòîâàðîïðîèçâîäèòåëÿì Çàïàäíîé Ñè-
áèðè èìåòü â äîñòàòî÷íûõ îáúåìàõ âûñîêîêà÷åñòâåííûå ñåìåíà âûñîêîóðîæàéíûõ ñîðòîâ, ÷òî
ÿâëÿåòñÿ çàëîãîì óñòîé÷èâîãî ðàçâèòèÿ çåðíîâîãî ïðîèçâîäñòâà è óâåëè÷åíèÿ âàëîâûõ ñáîðîâ çåð-
íà â Çàïàäíî-Ñèáèðñêîì ðåãèîíå. Ïðîèçâîäñòâî îðèãèíàëüíûõ ñåìÿí â ÃÍÓ ÑèáÍÈÈÑÕ ñîñòàâ-
ëÿåò åæåãîäíî 600–700 ò, ñåìÿí âûñøèõ ðåïðîäóêöèé â ÔÃÓÏ-ÎÏÕ ÃÍÓ ÑèáÍÈÈÑÕ «Îìñêîå» è
«Áîåâîå» – 12–14 òûñ. ò, ñåìÿí â õîçÿéñòâàõ ÍÏÑ «Ñèáèðñêèå ñåìåíà» – 150–200 òûñ. ò. Çà ïîñëåä-
íèå ïÿòü ëåò (2009–2013) ïî÷òè â 2 ðàçà, ñ 4,0 äî 7,8 òûñ. ò, óâåëè÷èëàñü ðåàëèçàöèÿ ñåìÿí âûñøèõ
ðåïðîäóêöèé íàøèìè ÔÃÓÏ-ÎÏÕ ñåëüñêîõîçÿéñòâåííûì òîâàðîïðîèçâîäèòåëÿì Îìñêîãî è ñî-
ñåäíèõ ðåãèîíîâ.
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ñòîÿíèÿ ðàñòåíèé. Ýòî äîñòèãàåòñÿ ðåãóëèðîâàíèåì íîðìû âûñåâà è âûáîðîì ñïîñîáà ïîñåâà.

Êàê èçâåñòíî, ÿðîâîé ðàïñ îáëàäàåò óíèêàëüíîé êîìïåíñàöèîííîé ñïîñîáíîñòüþ. Ïðè ïîíè-
æåíèè íîðìû âûñåâà ðàñòåíèÿ óâåëè÷èâàþò ÷èñëî ãåíåðàòèâíûõ ïîáåãîâ. Ïðè áîëüøîé íîðìå
ðàñòåíèÿ çàâÿçûâàþò ìåíüøå ñòðó÷êîâ, â èçðåæåííûõ îíè ñèëüíî âåòâÿòñÿ è ñòðó÷êè ñ ñåìåíàìè

83

Äèíàìèêà ïîñåâîâ ìÿãêîé ÿðîâîé ïøåíèöû ñîðòà Îìñêàÿ 36 â Îìñêîé îáëàñòè

Ãîä Ýòàï ñîðòîèñïûòàíèÿ è âíåäðåíèÿ Ïëîùàäü ïîñåâà, ãà

2006 Òðåòèé ãîä ãîñóäàðñòâåííîãî èñïûòàíèÿ 195

2007 Ãîä âíåñåíèÿ ñîðòà â Ãîñðååñòð 1 363

2008 Ïåðâûé ãîä ïîñëå âíåñåíèÿ ñîðòà â Ãîñðååñòð 7 266

2009 Âòîðîé ãîä ïîñëå âíåñåíèÿ ñîðòà â Ãîñðååñòð 17 074

2010 Òðåòèé ãîä ïîñëå âíåñåíèÿ ñîðòà â Ãîñðååñòð 25 529

2011 ×åòâåðòûé ãîä ïîñëå âíåñåíèÿ ñîðòà â Ãîñðååñòð 40 957

2012 Ïÿòûé ãîä ïîñëå âíåñåíèÿ ñîðòà â Ãîñðååñòð 76 567

2013 Øåñòîé ãîä ïîñëå âíåñåíèÿ ñîðòà â Ãîñðååñòð 102 206

2014 Ñåäüìîé ãîä ïîñëå âíåñåíèÿ ñîðòà â Ãîñðååñòð 191 269



íàõîäÿòñÿ â íèæíåé ÷àñòè, ÷òî ïðèâîäèò ê íåðàâíîìåðíîìó ñîçðåâàíèþ. Ïî ìíåíèþ ðÿäà àâòîðîâ,
îïòèìàëüíàÿ ãóñòîòà ñòîÿíèÿ ðàñòåíèé ê óáîðêå â óñëîâèÿõ Çàïàäíîé Ñèáèðè – 130–150 øò./ì2.

Ñïîñîá ïîñåâà îêàçûâàåò ñóùåñòâåííîå âëèÿíèå íà ïðîäóêòèâíîñòü ðàïñà íåçàâèñèìî îò çîíû
âîçäåëûâàíèÿ. Áîëüøèíñòâî ó÷åíûõ ïðè âûðàùèâàíèè ÿðîâîãî ðàïñà ðåêîìåíäóþò îáû÷íûé ðÿ-
äîâîé ñïîñîá ïîñåâà ÷åðåç 15 ñì.

Îáåñïå÷èòü ðàâíîìåðíûé âûñåâ ìîæíî ñ ïîìîùüþ ñåÿëîê, êîïèðóþùèõ ðåëüåô ìåñòíîñòè,
ïîñåâíûõ êîìïëåêñîâ «Êóçáàññ», «John Deer», «CLAAS». Îáû÷íî èñïîëüçóþò ñåÿëêè ÑÇÒ-3,6,
ÑÇ-3,6, ÑÇ-5,4, ÑÇÏ-3,6 ïîñëå èõ ñîîòâåòñòâóþùåé ïîäãîòîâêè – ãåðìåòèçàöèè, äîîáîðóäîâàíèÿ
è íàñòðîéêè. Äî è ïîñëå ïîñåâà íåîáõîäèìî ïðèêàòûâàíèå.

Öåëü èññëåäîâàíèé – îïðåäåëèòü çàâèñèìîñòü ïîëåâîé âñõîæåñòè ñåìÿí ÿðîâîãî ðàïñà îò íîð-
ìû âûñåâà è ñïîñîáà ïîñåâà â óñëîâèÿõ ëåñîñòåïíîé çîíû Çàïàäíîé Ñèáèðè.

Èññëåäîâàíèÿ ïðîâîäèëèñü íà íàó÷íî-ýêñïåðèìåíòàëüíîé áàçå ÑèáÍÈÈ êîðìîâ, ðàñïîëî-
æåííîé â ëåñîñòåïè Ïðèîáüÿ, îòíîñÿùåéñÿ ê ëåñîñòåïíîé çîíå. Ïî÷âà – ÷åðíîçåì âûùåëî÷åííûé
ñðåäíåìîùíûé ñðåäíåñóãëèíèñòûé. Ñîäåðæàíèå ãóìóñà â ñëîå 0–40 ñì – 5,20–5,72%. Îáåñïå÷åí-
íîñòü ïîäâèæíûìè ôîðìàìè ôîñôîðà – ñðåäíÿÿ (51–62 ìã/êã ïî÷âû), êàëèÿ – âûñîêàÿ (100–
145 ìã/êã ïî÷âû). Ðåàêöèÿ ïî÷âåííîãî ðàñòâîðà ñëàáîùåëî÷íàÿ (pH 7,2).

Êëèìàò çîíû ðåçêî êîíòèíåíòàëüíûé, ñ îòíîñèòåëüíî êîðîòêèì, óìåðåííî òåïëûì ëåòîì è
ïðîäîëæèòåëüíîé, õîëîäíîé çèìîé. Óâëàæíåíèå â ñðåäíèå ïî îñàäêàì ãîäû ñîñòàâëÿåò 386 ìì, èç
íèõ 254 ìì â òåïëûé ïåðèîä ãîäà (àïðåëü–ñåíòÿáðü). Ãèäðîòåðìè÷åñêèé êîýôôèöèåíò â ïåðèîä ñ
òåìïåðàòóðàìè âîçäóõà âûøå 10 °C ðàâåí 1, 2.

Ñàìûé õîëîäíûé ìåñÿö – ÿíâàðü, ñî ñðåäíåìåñÿ÷íîé òåìïåðàòóðîé âîçäóõà –19,6 °C, ñàìûé
æàðêèé – èþëü (18 °C). Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü ïåðèîäà ñ òåìïåðàòóðàìè âîçäóõà âûøå 5 °C
ñîñòàâëÿåò 150 äíåé, ñ 28 àïðåëÿ ïî 4 îêòÿáðÿ. Çà ýòîò ïåðèîä íàêàïëèâàåòñÿ 2980° òåïëà. Çà ïåðèîä
àêòèâíîé âåãåòàöèè ñóììà ïîëîæèòåëüíûõ òåìïåðàòóð âûøå 10 °C ñîñòàâëÿåò 1880 °C, ñ îòêëîíå-
íèÿìè ïî ãîäàì îò 1500 äî 2250°. Áëàãîïðèÿòíûìè äëÿ ðîñòà è ðàçâèòèÿ ðàñòåíèé ÿðîâîãî ðàïñà â
ãîäû ïðîâåäåíèÿ èññëåäîâàíèé áûëè âåãåòàöèîííûå ïåðèîäû 2007, 2009, 2010, 2013 ãã., íåáëàãî-
ïðèÿòíûìè – 2006, 2008, 2011, 2012 ãã.

Ñõåìà îïûòà â 2006–2010 ãã. âêëþ÷àëà òðè ñðîêà ïîñåâà (II, III äåêàäû ìàÿ, I äåêàäà èþíÿ),
äâà ñïîñîáà ïîñåâà (15 è 60 ñì), òðè íîðìû âûñåâà (3,5; 3,0 è 2,5 ìëí/ãà âñõîæèõ ñåìÿí). Âûñåâà-
ëèñü ñîðòà ÿðîâîãî ðàïñà ÑèáÍÈÈÊ-198 è ÑèáÍÈÈÊ-21 ðåïðîäóêöèè ñóïåðýëèòà.

Â 2011–2013 ãã. â öåëÿõ ñîâåðøåíñòâîâàíèÿ òåõíîëîãèè ïðîâåäåí äîïîëíèòåëüíûé îïûò. Èñ-
ïîëüçîâàëèñü ñåÿëêè ñ ìåõàíè÷åñêèì âûñåâàþùèì àïïàðàòîì (ÑÍ 16) è ïíåâìàòè÷åñêèì (DL).
Èçó÷àëñÿ îäèí ñïîñîá ïîñåâà (øèðîêîðÿäíûé) è òðè íîðìû âûñåâà (2,5; 2,0 è 1,5 ìëí/ãà).

Ïîâòîðíîñòü îïûòà ÷åòûð¸õêðàòíàÿ. Ðàçìåùåíèå âàðèàíòîâ ñèñòåìàòè÷åñêîå. Ïîñåâíàÿ ïëî-
ùàäü äåëÿíêè â ãîäû èññëåäîâàíèé – îò 28,8–36,0 äî 36,0–40,0 ì2, ó÷¸òíàÿ 16,0–22,0 ì2. Ïðåäøå-
ñòâåííèê – ïàð.

Ïðîäîëæèòåëüíîñòü ïåðèîäà ïîñåâ – âñõîäû ÿðîâîãî ðàïñà ÑèáÍÈÈÊ-198 è ÑèáÍÈÈÊ-21
èçìåíÿëàñü â 2007–2010 ãã. îò 7 äî 11, â 2011–2013 ãã. îò 14 äî 19 äíåé. Óñòàíîâëåíà ïðÿìàÿ çàâèñè-
ìîñòü ïðîäîëæèòåëüíîñòè ïðîðàñòàíèÿ è êîëè÷åñòâà âûïàâøèõ îñàäêîâ â ïåðèîä ïîñåâ – âñõîäû
(êîýôôèöèåíò êîððåëÿöèè r = 0,65). Ïðè óâåëè÷åíèè ñóììû îñàäêîâ äî 24–28 ìì íàáëþäàëîñü
çàòÿãèâàíèå ïðîöåññà ïðîðàñòàíèÿ ñåìÿí è ïîÿâëåíèå ïîëíûõ âñõîäû îòìå÷åíî íà 10–11-é äåíü
ïîñëå ïîñåâà. Ñ óìåíüøåíèåì êîëè÷åñòâà îñàäêîâ äî 2–16 ìì äàííàÿ ôàçà íàñòóïàëà íà 6–7-é
äåíü. Îòìå÷åíà îáðàòíàÿ êîððåëÿöèîííàÿ çàâèñèìîñòü âëèÿíèÿ ñðåäíåñóòî÷íîé òåìïåðàòóðû íà
ïðîäîëæèòåëüíîñòü ïåðèîäà ïîñåâ – âñõîäû (r = – 0,65 ïðè r5% = 0,63). Ñ óâåëè÷åíèåì òåìïåðàòó-
ðû âîçäóõà ñîêðàùàåòñÿ âðåìÿ ïðîðàñòàíèÿ ñåìÿí ñ 13 äíåé ïðè t = 10,8 °C äî 7 äíåé ïðè t =
14,2 °Ñ.

Ïî ðåçóëüòàòàì òðåõëåòíèõ èññëåäîâàíèé (2011–2013 ãã.), çàïàñ ïðîäóêòèâíîé ïî÷âåííîé âëà-
ãè â ñëîå 0–10 ñì ñóùåñòâåííîãî âëèÿíèÿ íà ïðîäîëæèòåëüíîñòü ïåðèîäà ïîñåâ – âñõîäû íå îêà-
çûâàë (r = – 0,11). Àíàëîãè÷íàÿ çàêîíîìåðíîñòü ïî îòíîøåíèþ ê çàïàñàì âëàãè â ïî÷âå îòìå÷åíà â
îïûòàõ, ïðîâåäåííûõ ðàíåå â ïîäòàåæíîé çîíå Çàïàäíîé Ñèáèðè.

Ïîëåâàÿ âñõîæåñòü ñåìÿí ÿðîâîãî ðàïñà ÑèáÍÈÈÊ-198 è ÑèáÍÈÈÊ-21 â ñðåäíåì çà 2007,
2009, 2010 ãã. ñîñòàâèëà 19–52 è 21–56 %, ñîîòâåòñòâåííî (òàáë. 1). Â 2011–2013 ãã. îíà ñîñòàâèëà: ó
ÑèáÍÈÈÊ-198 39–54%, ó ÑèáÍÈÈÊ-21 40–51 %.

Ñóùåñòâåííîå âëèÿíèå íà ïîëåâóþ âñõîæåñòü îêàçàëè ïîãîäíûå óñëîâèÿ âåãåòàöèîííûõ ïå-
ðèîäîâ. Â ÷àñòíîñòè, óñòàíîâëåíà ñëàáàÿ êîððåëÿöèîííàÿ âçàèìîñâÿçü âñõîæåñòè è ñóììû îñàä-
êîâ, âûïàâøèõ â ïåðèîä ïîñåâ – âñõîäû.

Íàáëþäàåòñÿ ñèëüíîå ðàçëè÷èå âëèÿíèÿ ïîãîäíûõ ôàêòîðîâ íà ïîëåâóþ âñõîæåñòü ìåæäó èçó-
÷àåìûìè ñîðòàìè. Òàê, íà ñîðò ÑèáÍÈÈÊ-198 âëèÿíèå ñóììû îñàäêîâ (r = 0,33) è ñðåäíåñóòî÷-
íîé òåìïåðàòóðû (r = –0,18) íå îòìå÷åíî. Ïîëåâàÿ âñõîæåñòü ÑèáÍÈÈÊ-21 èìååò áîëåå òåñíóþ
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âçàèìîñâÿçü ñî ñðåäíåé òåìïåðàòóðîé âîçäóõà (r = –0,40) è ñóììîé îñàäêîâ (r = 0,60). Äëÿ ñðåäíå-
ñïåëîãî ñîðòà óâëàæíåíèå â ïåðèîä ïîñåâ – âñõîäû îêàçûâàåò áîëüøåå âëèÿíèå íà âñõîæåñòü ñå-
ìÿí íåçàâèñèìî îò ñïîñîáà ïîñåâà. Òàê, ìàêñèìàëüíûé ïðîöåíò âñõîäîâ (83%) îòìå÷åí ïðè ñóììå
îñàäêîâ 28 ìì, ïðè óìåíüøåíèè èõ äî 2–3 ìì ýòîò ïîêàçàòåëü ñíèçèëñÿ äî 38 %.

Â 2007, 2009 è 2010 ãã. íàèáîëüøåå âëèÿíèå íà ïîëåâóþ âñõîæåñòü ñîðòà ÑèáÍÈÈÊ-198 îêàçà-
ëî âçàèìîäåéñòâèå ôàêòîðîâ «ñðîê ïîñåâà» è «ìåòåîðîëîãè÷åñêèõ óñëîâèé âåãåòàöèîííîãî ïåðèî-
äà» (V = 32,2 %). Íàèáîëüøèé ïîêàçàòåëü îòìå÷åí â 2007 ã. ïðè ïîñåâå â ïåðâûé ñðîê (91 %). Â
öåëîì ëó÷øèå âàðèàíòû âûäåëåíû ïðè ïîñåâå ñåìÿí âî âòîðîé ñðîê (ñì. òàáë. 1). Ïðè ñðàâíåíèè
ñïîñîáîâ âûñåâà (V= 20,6 %) íàáëþäàåòñÿ äîñòîâåðíîå ïðåèìóùåñòâî ðÿäîâîãî ñïîñîáà, îáåñïå-
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Âëèÿíèå ñðîêîâ, ñïîñîáîâ ïîñåâà, íîðì âûñåâà è ïîãîäíûõ óñëîâèé íà ïîëåâóþ âñõîæåñòü ÿðîâîãî ðàïñà, %

Ñïîñîá ïîñåâà
Íîðìà âû-

ñåâà,
ìëí/ãà

Ïîëåâàÿ âñõîæåñòü, %

2007 ã. 2009 ã. 2010 ã. Ñðåäíåå

Ñðîê ïîñåâà

I II III I II III I II III I II III

ÑèáÍÈÈÊ-198

Ðÿäîâîé (15 ñì) 2,5 91 53 27 34 41 25 31 52 38 52 49 30

3,0 84 48 24 30 45 24 24 68 35 46 54 28

3,5 89 49 27 37 46 27 26 63 34 51 53 29

Øèðîêîðÿäíûé (60 ñì) 2,5 58 32 20 17 26 20 12 26 18 29 28 19

3,0 52 38 21 17 25 19 16 32 17 28 32 19

3,5 51 44 25 22 26 18 13 27 20 29 32 21

Äîëÿ âàðèàöèè V, %

ÍÑÐ05

À (ñðîê) 2,0 16,0

Â (ñïîñîá) 1,6 20,6

Ñ (íîðìà) 2,0 0,1

D (ãîä) 2,0 19,2

ÀB 2,8 2,2

ÀD 3,4 32,3

ABD 4,8 4,1

ÑèáÍÈÈÊ-21

Ðÿäîâîé (15 ñì) 2,5 83 69 48 38 46 32 38 37 30 53 51 37

3,0 88 70 66 34 44 33 38 41 26 53 52 42

3,5 91 80 74 33 42 35 44 30 25 56 51 45

Øèðîêîðÿäíûé (60 ñì) 2,5 56 48 35 23 24 23 24 21 12 34 31 23

3,0 52 46 32 22 27 21 17 22 12 30 32 22

3,5 60 50 31 23 27 21 14 19 11 32 32 21

Äîëÿ âàðèàöèè V, %

ÍÑÐ05

À (ñðîê) 2,0 6,4

Â (ñïîñîá) 1,6 24,6

Ñ (íîðìà) 2,0 0,1

D (ãîä) 2,0 56,8

ÀB 2,8 0

ÀD 3,5 3,8

ABD 4,9 0,4



÷èâàþùåãî ïîëåâóþ âñõîæåñòü 24–91 %, â ñðàâíåíèè ñ øèðîêîðÿäíûì ïîñåâîì (15–58 %) â çàâè-
ñèìîñòè îò ãîäà, ñðîêà ïîñåâà è íîðìû âûñåâà.

Äëÿ ñîðòà ÑèáÍÈÈÊ-21, ïî ñðàâíåíèþ ñ ÑèáÍÈÈÊ-198, íàèáîëüøåå ñóùåñòâåííîå çíà÷åíèå
èìåëè ïîãîäíûå óñëîâèÿ (V = 56,8 %). Êàê ñëåäñòâèå òîãî, ÷òî ìåòåîðîëîãè÷åñêèå óñëîâèÿ â ðàçëè÷-
íûå ãîäû íå êîððåëèðîâàëè ñî ñðîêàìè ïîñåâà è, ó÷èòûâàÿ òåñíóþ âçàèìîñâÿçü ïîëåâîé âñõîæåñòè ñ
îñàäêàìè â ïåðèîä ïðîðàñòàíèÿ ñåìÿí, äîëÿ âëèÿíèÿ ñðîêà ïîñåâà íåñóùåñòâåííà (V = 6,4 %). Ïðè
ïîñåâå â ïåðâûé è âòîðîé ñðîêè ïîëåâàÿ âñõîæåñòü ñåìÿí äîñòîâåðíî áûëà âûøå, ÷åì ïðè òðåòüåì.
Ïî àíàëîãèè ñ ÑèáÍÈÈÊ-198 ó äàííîãî ñîðòà ðÿäîâîé ñïîñîá ïîñåâà îáåñïå÷èë äîñòîâåðíî áîëü-
øóþ ïîëåâóþ âñõîæåñòü (25–91 %) ïî ñðàâíåíèþ ñ øèðîêîðÿäíûì ïîñåâîì (11–60 %).

Â ñðåäíåì çà 2011–2013 ãã. ïîëåâàÿ âñõîæåñòü ñåìÿí ÿðîâîãî ðàïñà ÑèáÍÈÈÊ-198 âàðüèðîâàëà,
â çàâèñèìîñòè îò óñëîâèé ãîäà è ñïîñîáà âûñåâà, îò 39 äî 54 % (òàáë. 2). Íîðìà âûñåâà âñõîæèõ ñå-
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Âëèÿíèå ñïîñîáîâ, íîðì âûñåâà è ïîãîäíûõ óñëîâèé íà ïîëåâóþ âñõîæåñòü ÿðîâîãî ðàïñà, %

Ñïîñîá âûñåâà
Íîðìà âûñåâà,

ìëí/ãà

Ïîëåâàÿ âñõîæåñòü, %

2011 ã. 2012 ã. 2013 ã. Ñðåäíåå

ÑèáÍÈÈÊ-198

Ìåõàíè÷åñêèé (ÑÍ – 16) 1,5 21 40 72 44

2,0 26 34 68 43

2,5 32 20 66 39

Ïíåâìàòè÷åñêèé (DL) 1,5 79 17 59 54

2,0 65 20 59 48

2,5 66 22 57 48

ÍÑÐ05 Äîëÿ âàðèàöèè V, %

À (ñïîñîá) 5,7 2,8

Â (íîðìà) 6,9 0,7

Ñ (ãîä) 6,9 50,5

ÀÂ 9,8 0

ÀÑ 9,8 32,8

ÂÑ 12 0,4

ÀÂÑ 16,9 3,6

ÑèáÍÈÈÊ-21

Ìåõàíè÷åñêèé (ÑÍ – 16) 1,5 12 49 93 51

2,0 13 45 87 48

2,5 14 34 71 40

Ïíåâìàòè÷åñêèé (DL) 1,5 36 28 75 46

2,0 30 26 65 40

2,5 29 26 64 40

Äîëÿ âàðèàöèè V, %

ÍÑÐ05

À (ñïîñîá) 7,1 0,6

Â (íîðìà) 8,7 2,0

Ñ (ãîä) 8,7 76,0

ÀÂ 12,4 0,4

ÀÑ 12,4 9,4

ÂÑ 15,1 0,8

ÀÂÑ 21,4 0,7



ìÿí îêàçàëà íàèìåíüøåå âëèÿíèå (V = 0,7 %), ñóùåñòâåííîé ðàçíèöû ìåæäó âàðèàíòàìè íå íàáëþ-
äàëîñü. Ñëåäóåò îòìåòèòü òåíäåíöèþ óâåëè÷åíèÿ ïîëåâîé âñõîæåñòè îò áîëüøåé íîðìû ê ìåíüøåé.

Íàèáîëüøóþ äîëþ âëèÿíèÿ íà ïîëåâóþ âñõîæåñòü ÑèáÍÈÈÊ-198 òàêæå îêàçûâàþò óñëîâèÿ
ïåðèîäà ïîñåâ – âñõîäû (V = 50,5 %). Â 2013 ã. ïîëó÷åí íàèáîëüøèé ïîêàçàòåëü ïîëåâîé âñõîæå-
ñòè (57–72 %), ÷òî ñâÿçàííî ñ ëó÷øèìè óñëîâèÿìè âëàãîîáåñïå÷åííîñòè, òàê êàê ðàïñ – êóëüòóðà
ìåëêîñåìÿííàÿ è ðàñïîëîæåíèå ñåìÿí ïðåäïîëàãàåòñÿ â ñëîå ïî÷âû 1–2 ñì.

Ïðè òàêîé ãëóáèíå ïîñåâà íà íàáóõàíèå è ïðîðàñòàíèå ñåìÿí â ïåðâóþ î÷åðåäü îêàçûâàþò
âëèÿíèå îñàäêè è òåìïåðàòóðà. Â ñâÿçè ñ ýòèì ñóùåñòâåííîå âëèÿíèå íà ïîëåâóþ âñõîæåñòü ñåìÿí
ÿðîâîãî ðàïñà ÑèáÍÈÈÊ-198 îêàçàëî ñî÷åòàíèå óñëîâèé ïåðèîäà ïîñåâ – âñõîäû è ñïîñîáà âûñåâà
(32,8 %). Ïðåèìóùåñòâî ïíåâìàòè÷åñêîé ñåÿëêè DL äëÿ îáîèõ ñîðòîâ â 2011 ã. îáåñïå÷åíî åå êîíñò-
ðóêòèâíûìè îñîáåííîñòÿìè, ïîçâîëÿþùèìè òî÷íî êîïèðîâàòü ìèêðîðåëüåô ïî÷âû è, êàê ñëåäñò-
âèå, ðàâíîìåðíî ðàñïðåäåëÿòü ñåìåíà íà ñåìåííîì ëîæå. Ïåðèîä ïîñåâ – âñõîäû â 2011 ã. áûë
õîðîøî îáåñïå÷åí àòìîñôåðíûìè îñàäêàìè, ÷òî ïðèâåëî ê ïîÿâëåíèþ ðàâíîìåðíûõ, äðóæíûõ
âñõîäîâ. Â 2012 ã. ïðåèìóùåñòâî ïíåâìàòè÷åñêîãî ñïîñîáà âûñåâà îòðèöàòåëüíî ñêàçàëîñü íà ïîëå-
âîé âñõîæåñòè ñåìÿí èç-çà îòñóòñòâèÿ îñàäêîâ è, êàê ñëåäñòâèå, èññóøåíèþ âåðõíåãî ñëîÿ ïî÷âû.

Â ñðåäíåì çà òðè ãîäà èññëåäîâàíèé ëó÷øàÿ ïîëåâàÿ âñõîæåñòü ñîðòà ÑèáÍÈÈÊ-198 îòìå÷åíà
ïðè ïíåâìàòè÷åñêîì ñïîñîáå âûñåâà – 48–54 %.

Ïîëåâàÿ âñõîæåñòü ñåìÿí ñîðòà ÑèáÍÈÈÊ-21 â áîëüøåé ñòåïåíè èçìåíÿëàñü ïîä âëèÿíèåì
óñëîâèé ïåðèîäà ïîñåâ – âñõîäû (V = 76 %). Ïðè ñðàâíåíèè âëèÿíèÿ ñïîñîáîâ âûñåâà íà ïîëåâóþ
âñõîæåñòü ïî ãîäàì îòìå÷àåòñÿ àíàëîãè÷íàÿ çàêîíîìåðíîñòü èçìåíåíèÿ ïîêàçàòåëÿ ó ÑèáÍÈ-
ÈÊ-198. Íàèìåíüøåå è íàèáîëüøåå çíà÷åíèÿ ïîëåâîé âñõîæåñòè îòìå÷åíû ïðè ìåõàíè÷åñêèì
ñïîñîáå âûñåâà â 2011 ã. – 12–14 %, â 2013 ã. – 71–93 % ñîîòâåòñòâåííî.

Â ñðàâíåíèè ñî ñêîðîñïåëûì ñîðòîì ÑèáÍÈÈÊ-198 çà òðè ãîäà èññëåäîâàíèé ðàçíèöà ïîêà-
çàòåëåé ïîëåâîé âñõîæåñòè ÑèáÍÈÈÊ-21, íåçàâèñèìî îò ñïîñîáà âûñåâà, íàõîäèòñÿ â ïðåäåëàõ
îøèáêè îïûòà. Ñëåäóåò îòìåòèòü, ÷òî ïðè ìåõàíè÷åñêîì âûñåâå íîðìà 1,5 ìëí/ãà äîñòîâåðíî
îáåñïå÷èâàåò áîëüøèé ïîêàçàòåëü ïîëåâîé âñõîæåñòè â ñðàâíåíèè ñ 2,5 ìëí/ãà.

Ãóñòîòà ñòîÿíèÿ ðàñòåíèé ê óáîðêå â çíà÷èòåëüíîé ñòåïåíè îïðåäåëÿåòñÿ ñîõðàííîñòüþ ðàñòå-
íèé. Â 2007–2010 ãã. ñîõðàííîñòü èçìåíÿëàñü îò 35 äî 95 % â çàâèñèìîñòè îò ñîðòà, ñðîêà, ñïîñîáà
ïîñåâà è íîðìû âûñåâà. Â ñðåäíåì ñîõðàííîñòü ðàñòåíèé ñîðòà ÑèáÍÈÈÊ-198 ñîñòàâèëà 42–78 %,
ÑèáÍÈÈÊ-21 – 44–78 % (ðèñ. 1).

Ëó÷øèé ïîêàçàòåëü ñîõðàííîñòè ðàñòåíèé ó ñêîðîñïåëîãî ñîðòà ÑèáÍÈÈÊ-198 îòìå÷åí ïðè
øèðîêîðÿäíîì ñïîñîáå ïîñåâà è íîðìå âûñåâà 3,0 ìëí/ãà â ïåðâûé ñðîê ïîñåâà (78 %). Ñëåäóåò
îòìåòèòü, ÷òî ïðè íîðìàõ âûñåâà 3,0–3,5 ìëí /ãà, íåçàâèñèìî îò ñïîñîáà ïîñåâà, âûäåëÿåòñÿ
1-é ñðîê, îáåñïå÷èâàþùèé ëó÷øóþ ñîõðàííîñòü ðàñòåíèé. Ïðè âûñåâå 2,5 ìëí/ãà íàáëþäàåòñÿ
ïðåèìóùåñòâî 2-ãî ñðîêà ïîñåâà (77 è 63 %). Î÷åâèäíî, ïðè äàííîé ãóñòîòå ñòîÿíèÿ ðàñòåíèé ñîç-
äàþòñÿ íàèáîëåå îïòèìàëüíûå óñëîâèÿ ïî âëàãîîáåñïå÷åííîñòè. Óñòàíîâëåíî, ÷òî â öåëîì ëó÷-
øóþ ñîõðàííîñòü ðàñòåíèé, íåçàâèñèìî îò ñðîêà ïîñåâà è íîðìû âûñåâà, îáåñïå÷èâàåò øèðîêîðÿä-
íûé ñïîñîá ïîñåâà. Â ñðàâíåíèè ïðè ïîñåâå âî âòîðîé ñðîê ñ íîðìîé âûñåâà 2,5 ìëí/ãà ñîõðàí-
íîñòü ðàñòåíèé ïðè ìåæäóðÿäüå 60 ñì – 77 %, ïðè 15 ñì – 63 %. Ïðåâîñõîäñòâî øèðîêîðÿäíîãî
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Ðèñ.  1. Ñîõðàííîñòü ðàñòåíèé ÿðîâîãî ðàïñà ñîðòà ÑèáÍÈÈÊ-198 â çàâèñèìîñòè
îò ñðîêà, ñïîñîáà ïîñåâà è íîðìû âûñåâà, %



ñïîñîáà îáóñëîâëèâàåòñÿ áîëüøåé ïëîùàäüþ ïèòàíèÿ ðàñòåíèé è äîïîëíèòåëüíûì ïîñòóïëåíèåì
àçîòà ïðè ìåæäóðÿäíîé îáðàáîòêå âñëåäñòâèå íèòðèôèêàöèè.

Äëÿ ñðåäíåñïåëîãî ñîðòà ÑèáÍÈÈÊ-21 õàðàêòåðíà ÿâíàÿ çàâèñèìîñòü ñîõðàííîñòè îò ñðîêà
ïîñåâà. Ïðè ñðàâíåíèè âûäåëÿåòñÿ ïðåèìóùåñòâî 1-ãî ñðîêà, íåçàâèñèìî îò íîðìû âûñåâà è ñïî-
ñîáà ïîñåâà (ðèñ. 2).

Ñîõðàííîñòü ðàñòåíèé ïðè ïåðâîì ñðîêå ïîñåâà âàðüèðóåò â ïðåäåëàõ 71–78 %, ïðè áîëåå
ïîçäíåì ïîñåâå èçìåíÿåòñÿ îò 44 äî 68 %. Îòíîñèòåëüíî íîðì âûñåâà íàáëþäàåòñÿ ñëàáàÿ òåíäåí-
öèÿ óâåëè÷åíèÿ ñîõðàííîñòè ðàñòåíèé îò áîëüøåé íîðìû ê ìåíüøåé. Òàêæå ñëåäóåò îòìåòèòü ñëà-
áîå âëèÿíèå ñïîñîáà âûñåâà ïðè íîðìàõ 2,5–3,0 ìëí/ãà. Òàê, ïðè ïîñåâå îáû÷íûì ðÿäîâûì
ñïîñîáîì ñ íîðìîé 2,5 ìëí/ãà ñîõðàííîñòü äîñòèãàåò 76 %, íà âàðèàíòå ñ øèðîêîðÿäíûì ñïîñî-
áîì ýòîò ïîêàçàòåëü ðàâåí 77 %.

Ïðè èçó÷åíèè âëèÿíèÿ ñïîñîáîâ âûñåâà è íîðì â 2011–2013 ãã. ñîõðàííîñòü ðàñòåíèé èçìåíÿ-
ëàñü îò 42 äî 98 % â çàâèñèìîñòè îò ñîðòà.

Ñîõðàííîñòü ðàñòåíèé ÑèáÍÈÈÊ-198 êàê â îòäåëüíûå, òàê è â ñðåäíåì çà òðè ãîäà (72 %)
áûëà ëó÷øå íà âàðèàíòå ñ èñïîëüçîâàíèåì ïíåâìàòè÷åñêîé ñåÿëêè è íîðìû âûñåâà 2,5 ìëí/ãà.
Íàèìåíüøèé ïîêàçàòåëü îòìå÷åí ïðè íîðìàõ 1,5 è 2,5 ìëí/ãà (56 %) ïðè ïîñåâå ìåõàíè÷åñêèì
ñïîñîáîì. Ñëåäóåò âûäåëèòü 2012 ã., êîãäà ñîõðàííîñòü ðàñòåíèé áûëà ìàêñèìàëüíîé ïðè ïíåâìà-
òè÷åñêîì ñïîñîáå âûñåâà (83–98 %). Ýòî ñâÿçàííî ñ òåì, ÷òî ñêîðîñïåëûé ñîðò áîëåå îòçûâ÷èâ íà
óâëàæíåíèå. Ïîñëå íàñòóïëåíèÿ ôàçû ïîëíûõ âñõîäîâ âî âòîðîé ïîëîâèíå èþíÿ ïðîøëè îáèëü-
íûå îñàäêè (áîëåå 20 ìì), ñïðîâîöèðîâàâøèå ðîñò íåïðîðîñøèõ ñåìÿí, ÷òî â èòîãå îòðàçèëîñü è
íà êîëè÷åñòâå ðàñòåíèé ïðè óáîðêå.

Òàêèì îáðàçîì, óñòàíîâëåíà ðàçíèöà ìåæäó ñîðòàìè ÑèáÍÈÈÊ-198 è ÑèáÍÈÈÊ-21 ïî âëèÿ-
íèþ ïîãîäíûõ óñëîâèé è òåõíîëîãè÷åñêèõ ïðèåìîâ íà ïîëåâóþ âñõîæåñòü è ñîõðàííîñòü ðàñòåíèé
â 2007–2013 ãã.

Äëÿ ñêîðîñïåëîãî ñîðòà ÑèáÍÈÈÊ-198 íàèáîëüøåå âëèÿíèå íà ïîëåâóþ âñõîæåñòü îêàçàëî
âçàèìîäåéñòâèå ôàêòîðîâ «ñðîê ïîñåâà» è «ìåòåîðîëîãè÷åñêèå óñëîâèÿ» âåãåòàöèîííûõ ïåðèî-
äîâ 2007–2010 ãã. (V = 32,2 %). Â 2011–2013 ãã. íàèáîëüøåå âëèÿíèå îêàçàëè óñëîâèÿ ïåðèîäà ïî-
ñåâ – âñõîäû (V = 50,5 %). Ëó÷øèé ïîêàçàòåëü ñîõðàííîñòè ðàñòåíèé âûÿâëåí â 2007–2010 ãã. ó
ÑèáÍÈÈÊ-198 îí îòìå÷åí ïðè øèðîêîðÿäíîì ñïîñîáå ïîñåâà è íîðìå âûñåâà 3,0 ìëí/ãà ïðè
ïåðâîì ñðîêå ïîñåâà (78 %). Â 2011–2013 ãã. ñîõðàííîñòü áûëà ëó÷øå íà âàðèàíòå ñ èñïîëüçîâà-
íèåì ïíåâìàòè÷åñêîé ñåÿëêè è íîðìû âûñåâà 2,5 ìëí/ãà (72 %).

Äëÿ ñîðòà ÑèáÍÈÈÊ-21 íàèáîëüøåå âëèÿíèå íà ïîëåâóþ âñõîæåñòü èìåëè ïîãîäíûå óñëîâèÿ
êàê â 2007–2010 ãã. (V = 56,8 %), òàê è â 2011–2013 ãã. (V = 76 %). Äëÿ ñðåäíåñïåëîãî ñîðòà õàðàêòåð-
íî ÿâíîå âëèÿíèå ñðîêà ïîñåâà íà ñîõðàííîñòü ðàñòåíèé. Ïðè ñðàâíåíèè âûäåëÿåòñÿ ïðåèìóùåñòâî
1-ãî ñðîêà íåçàâèñèìî îò íîðìû âûñåâà è ñïîñîáà ïîñåâà. Ïðè ñðàâíåíèè ñïîñîáîâ âûñåâà äîñòî-
âåðíî ëó÷øèé – ìåõàíè÷åñêèé, îáåñïå÷èâàþùèé ñîõðàííîñòü ðàñòåíèé íà óðîâíå 73–75 %. Â ñðåä-
íåì çà 2011–2013 ãã. ñóùåñòâåííîãî âëèÿíèÿ íîðìû âûñåâà íà ýòîò ïîêàçàòåëü íå óñòàíîâëåíî.
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Ðåãèîíû þãà Ñðåäíåé Ñèáèðè îòëè÷àþòñÿ çàñóøëèâûì êëèìàòîì. Ñðåäíåãîäîâîå êîëè÷åñòâî
îñàäêîâ â Ðåñïóáëèêå Õàêàñèÿ ñîñòàâëÿåò 245-320 ìì, â Ðåñïóáëèêå Òûâà 192-250 ìì. Íàèáîëüøåå
êîëè÷åñòâî îñàäêîâ (äî 85-90% ãîäîâîé ñóììû) âûïàäàåò â ëåòíèé ïåðèîä ñ ìàêñèìóìîì â èþëå-àâ-
ãóñòå (äî 60-70%). Çèìíèå îñàäêè íåâåëèêè (10-14%). Ïðè ýòîì, äëÿ ãîäîâûõ îñàäêîâ õàðàêòåðíà íå-
óñòîé÷èâîñòü â ìíîãîëåòíåì öèêëå è ïðàâèëüíîñòü ÷åðåäîâàíèÿ ñåðèé ëåò ïîâûøåííîãî è
ïîíèæåííîãî óâëàæíåíèÿ ïî ñðàâíåíèþ ñî ñðåäíèìè äàííûìè [1]. Ïðèìåðíàÿ ïðîäîëæèòåëüíîñòü
îòäåëüíûõ ñåðèé 6-8 ëåò êàæäàÿ, ïîëíûé öèêë íàñ÷èòûâàåò 12-14 ëåò (ðèñ.1).

Ðàñïðåäåëåíèå îñàäêîâ â òå÷åíèå ãîäà êàê ñðåäíåìíîãîëåòíèõ, òàê è â ïåðèîäû ïîâûøåííîãî è
ïîíèæåííîãî óâëàæíåíèÿ ïðèáëèçèòåëüíî îäèíàêîâî. Ðàçíèöà ñðåäíåãîäîâûõ âåëè÷èí îñàäêîâ
ýòèõ ïåðèîäîâ ñîñòàâëÿåò äî 70 ìì â òåïëûå ïîëóãîäèÿ (àïðåëü-ñåíòÿáðü). Â õîëîäíûå ïîëóãîäèÿ
ðàçëè÷èÿ â âåëè÷èíå îñàäêîâ â ïåðèîäû ïîâûøåííîãî è ïîíèæåííîãî óâëàæíåíèÿ íåçíà÷èòåëüíû .
Ýòè ïîëîæåíèÿ ïîäòâåðæäàþòñÿ è ïðîâåäåííûìè íàìè èññëåäîâàíèÿìè ïî äðóãèì ìåòåîñòàíöèÿì
Õàêàñèè – «Õàêàññêîé», «Áåéñêîé» è «Àñêèçñêîé», à òàêæå Øèðèíñêîé â 1928-1994 ãã. [2]. Ïðîäîë-
æèòü èõ â ïîñëåäíèå 20 ëåò íàì íå óäàëîñü, â ñâÿçè ñ íåäîñòóïíîñòüþ äàííûõ ìåòåîðîëîãè÷åñêèõ íà-
áëþäåíèé ñòàíöèé Ãèäðîìåòåîñëóæáû.

Ïðè àíàëèçå ìíîãîëåòíèõ äàííûõ óðîæàéíîñòè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð âûÿâëåíà ÷åòêî
âûðàæåííàÿ åå öèêëè÷íîñòü (ðèñ. 2). Ïðè ïîâûøåííîì óâëàæíåíèè óðîæàéíîñòü çåðíîâûõ êóëü-
òóð ïðåâûøàåò ñðåäíþþ åå ìíîãîëåòíþþ (1928–2013 ãã.) âåëè÷èíó. Ïðè ïîíèæåííîì óâëàæíåíèè
óðîæàéíîñòü, êàê ïðàâèëî, íèæå åå. Íåñìîòðÿ íà òî, ÷òî óðîæàéíîñòü çàâèñèò îò ìíîãèõ ôàêòîðîâ
ñðåäû, â çàñóøëèâûõ óñëîâèÿõ ðîëü îñàäêîâ ÿâëÿåòñÿ çà÷àñòóþ îïðåäåëÿþùåé, õîòÿ íà åå âåëè÷è-
íå ñêàçûâàþòñÿ è òåõíîëîãèÿ âûðàùèâàíèÿ, âíåñåíèå óäîáðåíèé, ïëîäîðîäèå ïî÷âû, ïðîÿâëåíèå
ýðîçèîííûõ ïðîöåññîâ, îáùèé óðîâåíü ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà. Ýòî íàãëÿäíî èëëþ-
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Ðèñ. 1.  Ðèòì àòìîñôåðíîãî óâëàæíåíèÿ. Õàêàñèÿ, ì.ñò. Øèðà [1]:

à – ìíîãîëåòíèé ðèòì èçìåíåíèÿ ãîäîâûõ ñóìì îñàäêîâ ïî ñêîëüçÿùèì ïÿòèëåòèÿì,
á– ãîäîâàÿ ñóììà îñàäêîâ, â – ãðàíèöû ïåðèîäîâ ïîâûøåííîãî è ïîíèæåííîãî

óâëàæíåíèÿ.



ñòðèðóþò äàííûå òàáëèöû, ãäå ïîêàçàíà âåëè÷èíà óðîæàéíîñòè çåðíîâûõ êóëüòóð â ñåðèè ëåò ïî-
âûøåííîãî è ïîíèæåííîãî óâëàæíåíèÿ øåñòè 14-ëåòíèõ ïåðèîäîâ ñ 1928 ïî 2011 ãã.

Ïðåæäå âñåãî, îáðàùàåò âíèìàíèå áëèçîñòü âåëè÷èíû óðîæàéíîñòè â 14-ëåòíèå ïåðèîäû
1928–1941, 1956–1969, 1970–1983 è 1998–2011 ãã. ê ñðåäíåé óðîæàéíîñòè çà 1928–2011 ãã. Ëèøü â ïå-
ðèîä 1942–1955 ãã. îíè çíà÷èòåëüíî íèæå, ÷òî ñâÿçàíî ñ ðåçêèì ïàäåíèåì óðîæàéíîñòè â ñåðèè ëåò
ïîíèæåííîãî óâëàæíåíèÿ â ãîäû âîéíû (1942–1947). Â ïåðèîä 1984–1997ãã. óðîæàéíîñòü ñóùåñò-
âåííî âûøå ñðåäíåé ìíîãîëåòíåé, ÷òî îáúÿñíÿåòñÿ ïîâñåìåñòíûì îñâîåíèåì â 1984–1990 ãã. èí-
òåíñèâíûõ òåõíîëîãèé âîçäåëûâàíèÿ çåðíîâûõ êóëüòóð, â 4–7 ðàç áîëüøèì âíåñåíèåì ìèíåðàëüíûõ
è îðãàíè÷åñêèõ óäîáðåíèé (71 êã äåéñòâóþùåãî âåùåñòâà è 4 ò ïåðåãíîÿ íà ãåêòàð ïîñåâà), ÷åì âî
âñå ïðåäøåñòâóþùèå è ïîñëåäóþùèå ãîäû. Ýòî ïîçâîëèëî ïîëó÷èòü â ýòè ãîäû íàèâûñøóþ óðîæàé-
íîñòü çåðíîâûõ çà âåñü 86-ëåòíèé àíàëèçèðóåìûé ïåðèîä. Áîëåå âûñîêàÿ óðîæàéíîñòü â ïåðèîä
1956–1969 ãã. â ãîäû ïîíèæåííîãî óâëàæíåíèÿ â 1956–1961 ãã., ñâÿçàíà ñ áîëüøèì ïëîäîðîäèåì ïî÷â
ïîñëå ðàñïàøêè öåëèííûõ çåìåëü, à áîëåå íèçêàÿ â ñåðèè ëåò ïîâûøåííîãî óâëàæíåíèÿ
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Ðèñ.2. Èçìåíåíèå óðîæàéíîñòè çåðíîâûõ êóëüòóð â Õàêàñèè â 1929–2013 ãã.
Ãîðèçîíòàëüíîé ëèíèåé ïîêàçàíà ñðåäíÿÿ âåëè÷èíà óðîæàéíîñòè â ýòè ãîäû – 9,3

Óðîæàéíîñòü çåðíîâûõ êóëüòóð ïî ïåðèîäàì è ñåðèÿì ëåò ðàçëè÷íîãî àòìîñôåðíîãî óâëàæíåíèÿ.
Õàêàñèÿ, 1928–2013 ãã

Ïåðèîäû
Ñåðèè ëåò ðàçëè÷íîãî

óâëàæíåíèÿ
Ãîäû

Óðîæàéíîñòü, ö/ãà

14-ëåò-íåãî ïåðèîäà
ñåðèé ëåò ðàçëè÷íîãî

óâëàæíåíèÿ

1928–1941 Ïîíèæåííîå

Ïîâûøåííîå

1928–1935

1936–1941

9,4 8,3

10,5

1942–1955 Ïîíèæåííîå

Ïîâûøåííîå

1942–1947

1948–1955

6,9 4,1

9,6

1956–1969 Ïîíèæåííîå

Ïîâûøåííîå

1956–1961

1962–1969

8,8 9,4

8,2

1970–1983 Ïîíèæåííîå

Ïîâûøåííîå

1970–1976

1977–1983

9,7 10,9

8,4

1984–1997 Ïîíèæåííîå

Ïîâûøåííîå

1984–1990

1991–1997

11,4 13,8

9,0

1998–2011 Ïîíèæåííîå

Ïîâûøåííîå

1998–2005

2006–2011

9,4 7,4

11,4

2012–2025 Ïîíèæåííîå

Ïîâûøåííîå

2012–2018

2019–2015



(1962–1969 ãã.) ýòîãî ïåðèîäà ñ ñèëüíûì, êàòàñòðîôè÷åñêèì ðàçâèòèåì âåòðîâîé ýðîçèè â ýòîò ïåðè-
îä. Â 1970–1976 ãã. ïðåâûøåíèå ñðåäíåé óðîæàéíîñòè ïðè ïîíèæåííîì óâëàæíåíèè îáúÿñíÿåòñÿ
øèðîêîìàñøòàáíûì ïðèìåíåíèåì ïðîòèâîýðîçèîííûõ ìåðîïðèÿòèé, ïîçâîëèâøèõ çíà÷èòåëüíî
îñëàáèòü âëèÿíèå äåôëÿöèè íà óðîæàé. Áîëåå íèçêèé óðîæàé çåðíîâûõ êóëüòóð (ïî ñðàâíåíèþ ñî
ñðåäíèì ìíîãîëåòíèì) â ãîäû ïîíèæåííîãî óâëàæíåíèÿ 1998–2005 ãã. ñâÿçàí ñ «ðåôîðìèðîâàíèåì»
ñåëüñêîãî õîçÿéñòâà, ðàçâàëîì êðóïíûõ õîçÿéñòâ. Â 2006–2011 ãã. áûëà ñóùåñòâåííî óâåëè÷åíà ôè-
íàíñîâàÿ ïîìîùü ñåëüñêèì òîâàðîïðîèçâîäèòåëÿì èç ðåñïóáëèêàíñêîãî è ôåäåðàëüíîãî áþäæåòîâ,
÷òî ðåàëèçîâàëîñü ïîâûøåíèåì óðîæàéíîñòè. Âñòóïëåíèå ñåëüñêîãî õîçÿéñòâà â ñåðèþ ëåò ïîíè-
æåííîãî óâëàæíåíèÿ (2012-2018 ãã.) ïðèâåëî ê ñíèæåíèþ óðîæàéíîñòè çåðíîâûõ êóëüòóð â 2012 è
2013 ãã. (ðèñ.2), îäíàêî åãî äîïîëíèòåëüíîå ôèíàíñèðîâàíèå â ýòè ãîäû ñìÿã÷èëî ýòî ñíèæåíèå, íå-
ñìîòðÿ íà ñëàáóþ çàñóõó.

Íà ïðîÿâëåíèå 13-14-ëåòíåé öèêëè÷íîñòè àòìîñôåðíîãî óâëàæíåíèÿ íàêëàäûâàþòñÿ öèêëû
áîëåå âûñîêèõ ïîðÿäêîâ – 22–40-ëåòíèå, 80-90-ëåòíèå è 1850-ëåòíèå [3], íî ýòî íå ÿâëÿåòñÿ ïðåïÿò-
ñòâèåì èñïîëüçîâàíèÿ â èññëåäîâàòåëüñêîé è ïðàêòè÷åñêîé äåÿòåëüíîñòè ýòîãî ÿâëåíèÿ.

Ó÷åò öèêëè÷íîñòè âûïàäåíèÿ àòìîñôåðíûõ îñàäêîâ, è ñâÿçàííîé ñ íèì öèêëè÷íîñòè óðîæàé-
íîñòè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, ñâèäåòåëüñòâóåò î ÷àñòîé â íàó÷íîé ëèòåðàòóðå è ïåðèîäè÷å-
ñêîé ïå÷àòè íåêîððåêòíîñòè âûâîäîâ ïî îöåíêå òåõ èëè èíûõ àãðîòåõíè÷åñêèõ ïðèåìîâ, ëèáî
ïåðèîäîâ õîçÿéñòâåííîé äåÿòåëüíîñòè. Òàê, ñðåäíÿÿ óðîæàéíîñòü çåðíîâûõ â Õàêàñèè â ãîäû îñâîå-
íèÿ èíòåíñèâíûõ òåõíîëîãèé â 1986-1990 ãã. ñîñòàâèëà 13,5 ö/ãà, ÷òî íà 5,3 ö/ãà (64%) âûøå, ÷åì â
1991–1995 ãã., è íà 6,8 ö/ãà (101%) âûøå, ÷åì â 1996-2000 ãã. Ôîðìàëüíî ýòî âðîäå áû âåðíî, íî ôàê-
òè÷åñêè ñîâåðøåííî îøèáî÷íî, ïîñêîëüêó íåëüçÿ ñðàâíèâàòü íåñðàâíèìîå. Âåäü êðîìå ïðèìåíå-
íèÿ èíòåíñèâíûõ òåõíîëîãèé è âíåñåíèÿ óäîáðåíèé, íà âåëè÷èíó óðîæàéíîñòè íàêëàäûâàþòñÿ
ðàçíûå óñëîâèÿ óâëàæíåíèÿ. Òî æå ìîæíî îòìåòèòü è ïðè îöåíêå áîëåå âûñîêîé óðîæàéíîñòè â
1966–1970 ãã. (11,5 ö/ãà) ïî ñðàâíåíèþ ñ 1961–1965 ãã. (5,8 ö/ãà), à òàêæå 2009–2013 ãã. (13,5 ö/ãà) ïî
ñðàâíåíèþ ñ 2004–2008 ãã. (8,1 ö/ãà). Ñðàâíåíèå ñðåäíåé óðîæàéíîñòè çåðíîâûõ ïî øåñòè 14-ëåòíèì
ïåðèîäàì â 1928–2013ãã. ïîêàçûâàåò, ÷òî åå âàðüèðîâàíèå ñîñòàâëÿåò â ñðåäíåì ëèøü 9 % ñ êîëåáà-
íèÿìè îò 6 äî 14%. Âçÿòèå ëþáûõ ëåò èç ìíîãîëåòíèõ äàííûõ óðîæàéíîñòè çåðíîâûõ, ïðîäîëæè-
òåëüíîñòüþ 14 ëåò äàåò ïîäîáíûå ðàçëè÷èÿ. Â ÷àñòíîñòè, ðàçëè÷èÿ â ñðåäíåé óðîæàéíîñòè
ïîñëåäíèõ ëåò (2000–2013 ãã.) ïî ñðàâíåíèþ ñ 1966–1979 ãã. ñîñòàâëÿåò ëèøü 0,7 ö/ãà.

Äëÿ ïîëó÷åíèÿ îáúåêòèâíîé îöåíêè òåõ èëè èíûõ àãðîòåõíè÷åñêèõ ïðèåìîâ ïî âåëè÷èíå óðî-
æàéíîñòè íóæíî âåñòè ñðàâíåíèå ïî ïîëíûì 14-ëåòíèì ïåðèîäàì, âêëþ÷àþùèì ñåðèè ëåò ïîâû-
øåííîãî è ïîíèæåííîãî óâëàæíåíèÿ, ëèáî â ïîëåâûõ îïûòàõ îáÿçàòåëüíî ó÷èòûâàòü, ê êàêîé ñåðèè
ëåò ïî óâëàæíåíèþ ýòè äàííûå îòíîñÿòñÿ è ñðàâíèâàòü èõ ñ ïîäîáíûìè, ñîáëþäàÿ îñíîâîïîëàãàþ-
ùèé ïðèíöèï åäèíñòâåííîãî ðàçëè÷èÿ. Ó÷åò öèêëè÷íîñòè óðîæàéíîñòè ñåëüñêîõîçÿéñòâåííûõ
êóëüòóð ïîçâîëÿåò ïðîãíîçèðîâàòü íàñòóïëåíèå çàñóøëèâûõ ëåò, çàðàíåå ïðèìåíÿòü ìåðû ïî ïðå-
äîòâðàùåíèþ îòðèöàòåëüíûõ ïîñëåäñòâèé çàñóõè. Â íàñòîÿùåå âðåìÿ ó÷åíûìè ðàçðàáîòàíà Ìåòî-
äèêà ïðîãíîçèðîâàíèÿ ïðîèçâîäñòâà çåðíà ñ ó÷åòîì öèêëè÷íîñòè óðîæàéíîñòè íà ðåãèîíàëüíîì
óðîâíå [4], èñïîëüçîâàíèå êîòîðîé ïîçâîëÿåò îñóùåñòâëÿòü ìåðû ïî ñìÿã÷åíèþ ïîñëåäñòâèé íàñòó-
ïëåíèÿ çàñóøëèâûõ ëåò, ïàäåíèÿ âàëîâûõ ñáîðîâ çåðíà è êîðìîâ.

Ó÷åò öèêëè÷íîñòè àòìîñôåðíîãî óâëàæíåíèÿ, áåç ñîìíåíèÿ, íåîáõîäèì ïðè ïëàíèðîâàíèè â
ñåëüñêîõîçÿéñòâåííîì ïðîèçâîäñòâå. Â ÷àñòíîñòè, îñóùåñòâëåíèå ìàññîâûõ ïîñàäîê çàùèòíûõ ëåñ-
íûõ íàñàæäåíèé, ïîñåâ ìíîãîëåòíèõ òðàâ öåëåñîîáðàçíî ïðèóðî÷èâàòü â ýêñòðåìàëüíûõ óñëîâèÿõ
çàñóøëèâûõ òåððèòîðèé ê ïåðèîäàì ïîâûøåííîãî óâëàæíåíèÿ. Â ýòè ãîäû, îäíàêî, óâåëè÷èâàåòñÿ
îïàñíîñòü ðàçâèòèÿ âîäíîé ýðîçèè, ðàçëèâîâ ðåê, à â ïåðèîäû ïîíèæåííîãî óâëàæíåíèÿ – îïàñ-
íîñòü äåôëÿöèè ïî÷â.

Íå àáñîëþòèçèðóÿ çíà÷åíèå öèêëè÷íîñòè âûïàäåíèÿ àòìîñôåðíûõ îñàäêîâ â Ñðåäíåé Ñèáè-
ðè, ñ÷èòàåì öåëåñîîáðàçíûì îáðàùåíèå áîëüøåãî âíèìàíèÿ ê íåìó ïðè ïðîâåäåíèè ïîëåâûõ èñ-
ñëåäîâàíèé è àíàëèçå èõ ðåçóëüòàòîâ äëÿ ïîëó÷åíèÿ îáúåêòèâíûõ âûâîäîâ, à òàêæå ïðè îöåíêå
ýôôåêòèâíîñòè òåõ èëè èíûõ àãðîòåõíè÷åñêèõ ïðèåìîâ è ïåðèîäîâ õîçÿéñòâåííîé äåÿòåëüíîñòè,
ïðè ïëàíèðîâàíèè ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà.
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ÑÅËÜÑÊÎÕÎÇßÉÑÒÂÅÍÍÎÅ ÏÐÎÈÇÂÎÄÑÒÂÎ
ÕÀÊÀÑÈÈ, ÒÓÂÛ È ÌÎÍÃÎËÈÈ
È ÅÃÎ ÍÀÓ×ÍÎÅ ÎÁÅÑÏÅ×ÅÍÈÅ

ÑÀÂÎÑÒÜßÍÎÂ Â.Ê.1, ×ÛÑÛÌÀ Ð.Á.2, ÁÀßÐÀÀ Ã.3

1 Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò àãðàðíûõ ïðîáëåì Õàêàñèè ÐÀÑÕÍ, Àáàêàí, Ðîññèÿ,
2Òóâèíñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà ÐÀÑÕÍ, Êûçûë, Ðîññèÿ,

3 Çàïàäíûé çîíàëüíûé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà, Óëààíãîì, Ìîíãîëèÿ

Ñåëüñêîõîçÿéñòâåííîå ïðîèçâîäñòâî â Õàêàñèè, Òóâå è Ìîíãîëèè âåäåòñÿ â ýêñòðåìàëüíûõ
ïðèðîäíûõ óñëîâèÿõ, îòëè÷àþùèõñÿ ðåçêî êîíòèíåíòàëüíûì êëèìàòîì, îñòðîé íåäîñòàòî÷íîñòüþ
àòìîñôåðíîãî óâëàæíåíèÿ, ñóðîâîé çèìîé è æàðêèì ëåòîì, ñèëüíûìè âåòðàìè, âûçûâàþùèìè
ïðè íåðàöèîíàëüíîì õîçÿéñòâåííîì èñïîëüçîâàíèè çåìåëü âåòðîâóþ ýðîçèþ ïî÷â, âåäóùóþ ê èõ
äåãðàäàöèè è îïóñòûíèâàíèþ (òàáë. 1). Çäåñü êàê íèãäå, íåîáõîäèìî íàó÷íîå îáîñíîâàíèå âñåõ õî-
çÿéñòâåííûõ äåéñòâèé.

Â 2006 ã. ó÷åíûå ÍÈÈ àãðàðíûõ ïðîáëåì Õàêàñèè, Òóâèíñêîãî ÍÈÈ ñåëüñêîãî õîçÿéñòâà è
Óáñó-Íóðñêîãî îòäåëåíèÿ ÍÈÈ ðàñòåíèåâîäñòâà è çåìëåäåëèÿ Ìîíãîëèè íà îñíîâå ìíîãîëåòíèõ
èññëåäîâàíèé [1] è îáîáùåíèÿ ìíîãîâåêîâîãî îïûòà ìåñòíîãî íàñåëåíèÿ ðàçðàáîòàëè Êîíöåï-
öèþ, íàó÷íûå è òåõíîëîãè÷åñêèå îñíîâû âåäåíèÿ ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà â ýêñòðå-
ìàëüíûõ çàñóøëèâûõ óñëîâèÿõ [2]. Êîíöåïöèÿ ïðåäïîëàãàåò ïðåèìóùåñòâåííîå ðàçâèòèå
ïîëóêî÷åâîãî æèâîòíîâîäñòâà ïðè êðóãëîãîäîâîì ñîäåðæàíèè ñêîòà íà ïàñòáèùàõ è î÷àãîâîãî,
áîëüøåé ÷àñòü îðîøàåìîãî, çåìëåäåëèÿ, íàïðàâëåííîãî íà óäîâëåòâîðåíèå òîëüêî ïîòðåáíîñòåé
ìåñòíîãî íàñåëåíèÿ. Îíà ïîëó÷èëà îäîáðåíèå íàó÷íîãî ñîîáùåñòâà è ðàáîòíèêîâ ñåëüñêîãî õî-
çÿéñòâà Õàêàñèè, Òóâû è Ìîíãîëèè è áûëà ïðèçíàíà Ïðåçèäèóìîì Ðîññèéñêîé àêàäåìèè ñåëü-
ñêîõîçÿéñòâåííûõ íàóê ëó÷øåé íàó÷íîé ðàçðàáîòêîé 2006 ã. â ÀÏÊ Ðîññèéñêîé Ôåäåðàöèè
(àâòîðû Â.Ê. Ñàâîñòüÿíîâ, Ð.Á. ×ûñûìà, Ñ.Ñ.Ìîíãóø, Ä. Óëçèé, Ò. Öàãààíáàíäè).

Çà ïðîøåäøèå ãîäû ñåëüñêîõîçÿéñòâåííîå ïðîèçâîäñòâî Õàêàñèè, Òóâû è Óáñó-Íóðñêîãî àé-
ìàêà Ìîíãîëèè óñïåøíî ðàçâèâàëîñü ïðè ðåàëèçàöèè Êîíöåïöèè, íàó÷íûõ è òåõíîëîãè÷åñêèõ îñ-
íîâ åãî âåäåíèÿ, ñåëüñêèìè òîâàðîïðîèçâîäèòåëÿìè âñåõ ôîðì ñîáñòâåííîñòè. Ýòîìó
ñïîñîáñòâîâàëè óñèëåíèå âíèìàíèÿ ê ðàçâèòèþ ñåëüñêîãî õîçÿéñòâà âëàñòíûõ ñòðóêòóð è óâåëè÷å-
íèå åãî ôèíàíñèðîâàíèÿ. Ïîêàçàòåëè ñîâðåìåííîãî ñîñòîÿíèÿ ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñò-
âà ïðèâåäåíû â òàáëèöå 2.
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Ò à á ë è ö à 1

Ïëîùàäü, íàñåëåíèå è ïðèðîäíûå óñëîâèÿ çàñóøëèâûõ òåððèòîðèé Õàêàñèè, Òóâû è Ìîíãîëèè

Ïîêàçàòåëü
Ðåñïóáëèêà

Õàêàñèÿ
Ðåñïóáëèêà

Òûâà
ÓÂÑ-àéìàê
Ìîíãîëèè

1.Òåððèòîðèÿ, òûñ. êì2 â òîì ÷èñëå ñåëüõîçóãîäüÿ, òûñ. ãà 61,9

1919,3

170,5

3892,8

69,8

5607,1

2.Íàñåëåíèå, òûñ. ÷åë. 532,6 306,5 74,4

3. Ïëîòíîñòü íàñåëåíèÿ íà 1 êì2, ÷åë. 8,6 1,8 1,1

4. Ñðåäíåãîäîâîå êîëè÷åñòâî îñàäêîâ, ìì â òîì ÷èñëå â õîëîäíûé
ïåðèîä (ÕI-III)

245-320

24-41

192-250

25-34

139-218

18-31

5. Èñïàðÿåìîñòü ñ âîäíîé ïîâåðõíîñòè, ìì 732 805 892

6. Ñðåäíåãîäîâàÿ òåìïåðàòóðà âîçäóõà, 0Ñ -0,4 -5,5 -4,8

7. Ñðåäíÿÿ òåìïåðàòóðà âîçäóõà, % Ñ:

ÿíâàðÿ -19-21 -30-35 -32-34

èþëÿ 17-19 17-18 17-19

8. Ãëóáèíà ïðîìåðçàíèÿ ïî÷âû, ì 2,5-3 >3,0 >3,0

9. Áåçìîðîçíûé ïåðèîä, äíåé 95-110 107-120 110-130



Ïî ñðàâíåíèþ ñ 2006 ã., ïîñåâíûå ïëîùàäè çåðíîâûõ êóëüòóð â 2013 ã. â Õàêàñèè è Òóâå âîç-
ðîñëè íà 27 è 21%, à â ÓÂÑ-àéìàêå Ìîíãîëèè áîëåå ÷åì â ïÿòü ðàç. Âàëîâûå ñáîðû çåðíà â ýòèõ ðå-
ãèîíàõ ïðàêòè÷åñêè óäâîèëèñü, à â àéìàêå óâåëè÷èëèñü áîëåå ÷åì â òðè ðàçà.

Îäíàêî ïðîèçâîäñòâî çåðíà íà äóøó íàñåëåíèÿ âñå åùå ñîâåðøåííî íåäîñòàòî÷íî è íå ñîîòâåò-
ñòâóåò äàæå ìèíèìàëüíîé íîðìå ÔÀÎ ÎÎÍ (254 êã íà äóøó íàñåëåíèÿ). Îáùåå ïîãîëîâüå ñêîòà çà
ýòè ãîäû óâåëè÷èëîñü â Õàêàñèè è Òóâå íà 72 è 66%, â Óáñó-Íóðñêîì àéìàêå Ìîíãîëèè íà 10% è
ñîñòàâèëî íà äóøó íàñåëåíèÿ, ñîîòâåòñòâåííî, 0,93; 4.43 è 29,47 ôèçè÷åñêèõ ãîëîâ ñêîòà. Ýòè äàí-
íûå ïîêàçûâàþò áîëüøèå âîçìîæíîñòè äëÿ óâåëè÷åíèÿ ïîãîëîâüÿ ñêîòà, ïðåæäå âñåãî îâåö, â Õà-
êàñèè, èìåþùåé ïðàêòè÷åñêè ðàâíóþ çåìåëüíóþ ïëîùàäü ñ Óáñó-Íóðñêèì àéìàêîì Ìîíãîëèè è
áîëåå áëàãîïðèÿòíûå ïðèðîäíûå óñëîâèÿ (òàáë.1). Â ãîäû «ðåôîðìèðîâàíèÿ» ñåëüñêîãî õîçÿéñòâà
ïîãîëîâüå îâåö â Õàêàñèè ðåçêî ñîêðàòèëîñü è â 2006 ã. ñîñòàâëÿëî ëèøü 14% èõ ïîãîëîâüÿ 1990 ã.
Ïî ïîãîëîâüþ êðóïíîãî ðîãàòîãî ñêîòà, ëîøàäåé è äðóãèõ âèäîâ ñêîòà íà äóøó íàñåëåíèÿ ðàçëè÷èÿ
ïî ñðàâíåíèþ ñ Òóâîé è Óáñó-Íóðñêèì àéìàêîì Ìîíãîëèè ìåíüøèå, õîòÿ è ïî ýòèì ïîêàçàòåëÿì
ïîñëåäíèé íàìíîãî âïåðåäè.

Â öåëîì, ñåëüñêîõîçÿéñòâåííîå ïðîèçâîäñòâî Õàêàñèè, Òóâû è Óáñó-Íóðñêîãî àéìàêà Ìîíãî-
ëèè ðàçâèâàåòñÿ â ïðàâèëüíîì íàïðàâëåíèè. Îäíàêî, öåëåñîîáðàçíî äàëüíåéøåå óñèëåíèå ðàçâè-
òèÿ îðîøàåìîãî çåìëåäåëèÿ â Òóâå è Óáñó-Íóðñêîì àéìàêå Ìîíãîëèè äëÿ ïîëíîãî
óäîâëåòâîðåíèÿ ïîòðåáíîñòåé ìåñòíîãî íàñåëåíèÿ â çåðíå, êàðòîôåëå, îâîùàõ è ïëîäàõ çà ñ÷åò ñîá-
ñòâåííîãî ïðîèçâîäñòâà. Ðàçâèòèå îðîøåíèÿ öåëåñîîáðàçíî è â Õàêàñèè äëÿ ïîâûøåíèÿ ýôôåê-
òèâíîñòè è ïðèäàíèÿ áîëüøåé óñòîé÷èâîñòè ñåëüñêîìó õîçÿéñòâó. Çäåñü æå âîçìîæíî è
óâåëè÷åíèå ïîãîëîâüÿ ñêîòà (êðóïíîãî ðîãàòîãî ñêîòà ìÿñíîãî íàïðàâëåíèÿ, îâåö è ëîøàäåé). Â
Òóâå è Óáñó-Íóðñêîì àéìàêå ýòè âîçìîæíîñòè óæå ïðàêòè÷åñêè ïî÷òè èñ÷åðïàíû, òàê êàê ïîãî-
ëîâüå ñêîòà äîñòèãëî ýêîëîãè÷åñêè äîïóñòèìûõ ïðåäåëîâ. Áîëüøåå çäåñü ðàçâèòèå äîëæíî ïîëó-
÷èòü ìîëî÷íîå ñêîòîâîäñòâî.

Äëÿ ïðîäîëæåíèÿ ðàçâèòèÿ ýôôåêòèâíîãî, ýêîëîãè÷åñêè áåçîïàñíîãî è ýêîíîìè÷åñêè îïðàâ-
äàííîãî ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà â Õàêàñèè, Òóâå è Óáñó-Íóðñêîì àéìàêå Ìîíãîëèè
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Ñîâðåìåííîå ñîñòîÿíèå ñåëüñêîãî õîçÿéñòâà Ðåñïóáëèêè  Õàêàñèÿ, Ðåñïóáëèêè Òóâà è Ìîíãîëèè (2013 ã.)

Ïîêàçàòåëü
Ðåñïóáëèêà

Õàêàñèÿ
Ðåñïóáëèêà

Òûâà
ÓÂÑ-àéìàê
Ìîíãîëèè

1.Ïîñåâíàÿ ïëîùàäü, òûñ. ãà íà äóøó íàñåëåíèÿ, ãà 262,0
0,49

32,7

0,11

11,2
0,15

2. Âàëîâîé ñáîð çåðíà, òûñ. ò – íà äóøó íàñåëåíèÿ, êã 129,5
243

16,7

54

8,7
115

3. Óðîæàé, ö/ãà, çåðíîâûõ 12,4 7,9 9,5

êàðòîôåëÿ
îâîùåé

105,1
214,6

113,9

104,5

118,4
123,8

4. Ïîãîëîâüå õ) ÊÐÑ, òûñ. ãîë. – íà äóøó íàñåëåíèÿ, ãîë. 176,5
0,33

150,5

0,49

122,6
1,62

5. Ïîãîëîâüå îâåö è êîç, òûñ. ãîë. – íà äóøó íàñåëåíèÿ,
ãîë.

226,3
0,42

1134,5

3,70

2007,7
26,6

6. Ïîãîëîâüå ëîøàäåé, òûñ. ãîë. – íà äóøó íàñåëåíèÿ,
ãîë.

35,6
0,07

53,0

0,17

76,9
1,02

7. Ïîãîëîâüå äðóãèõ âèäîâ ñêîòà, òûñ. ãîë. – íà äóøó íà-
ñåëåíèÿ, ãîë.

56,7(ñâèíüè)
0,11

19,9(ñâèíüè)
2,0(ñåâåðíûå

îëåíè)
0,07

17,9
(âåðáëþäû)

0,24

8. Îáùåå ïîãîëîâüå ñêîòà, òûñ. ãîë. – íà äóøó íà-

ñåëåíèÿ, ãîë.

495,1
0,93

1359,9

4,43

2225,1
29,47

9. Ïðîäóêöèÿ ñ.-õ., ìëí. ðóá. – íà äóøó íàñåëåíèÿ,

ðóá.

10555,3
19826

5253,3

17140

1951,7
25850

10. Ñîîòíîøåíèå âàëîâîé ïðîäóêöèè æèâîòíîâîäñòâà è
ðàñòåíèåâîäñòâà

68:32 80:20 90:10

* Íà 01.01.2013 ã.



íåîáõîäèìî äàëüíåéøåå óñèëåíèå è ñîâåðøåíñòâîâàíèå åãî íàó÷íîãî îáåñïå÷åíèÿ. Ñ ýòîé öåëüþ
ó÷åíûå-àãðàðíèêè âñåõ íàó÷íûõ è îáðàçîâàòåëüíûõ ó÷ðåæäåíèé ýòèõ çàñóøëèâûõ òåððèòîðèé, ó÷è-
òûâàÿ âûñîêóþ ýôôåêòèâíîñòü ñîòðóäíè÷åñòâà â 1998-2013 ãã. ÍÈÈ àãðàðíûõ ïðîáëåì Õàêàñèè è
Òóâèíñêîãî ÍÈÈÑÕ ñ ó÷åíûìè, ðàáîòíèêàìè îáðàçîâàíèÿ, ïðîèçâîäñòâà è óïðàâëåíèÿ Óáñó-Íóð-
ñêîãî îòäåëåíèÿ ÍÈÈ ðàñòåíèåâîäñòâà è çåìëåäåëèÿ, Òåõíèêî-òåõíîëîãè÷åñêîãî êîëëåäæà «Óëààí-
ãîì» è Äåïàðòàìåíòà ñåëüñêîãî õîçÿéñòâà ÓÂÑ-àéìàêà Ìîíãîëèè, íà äîáðîâîëüíîé îñíîâå ðåøèëè
îáúåäèíèòü ñâîè óñèëèÿ è ðàçðàáîòàëè Ïðîãðàììó ñîòðóäíè÷åñòâà ïî ñîâåðøåíñòâîâàíèþ íàó÷íî-
ãî îáåñïå÷åíèÿ ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà íà 2014-2016 ãã. [3]. Ïðîãðàììîé ïðåäóñìàòðè-
âàåòñÿ ðàçâèòèå ñîòðóäíè÷åñòâà ïî 18 îñíîâíûì íàïðàâëåíèÿì ðàçâèòèÿ ñåëüñêîãî õîçÿéñòâà â
çàñóøëèâûõ óñëîâèÿõ. Îáùåå ÷èñëî ó÷àñòíèêîâ Ïðîãðàììû èç 13 íàó÷íûõ, îáðàçîâàòåëüíûõ è ïðî-
èçâîäñòâåííûõ îðãàíèçàöèé Õàêàñèè, Òóâû è Ìîíãîëèè ñîñòàâëÿåò 136 ÷åëîâåê, â òîì ÷èñëå 10 äîê-
òîðîâ è 70 êàíäèäàòîâ íàóê.

Ïðîâåäåííûé àíàëèç íàó÷íîé ïðîäóêöèè ó÷åíûõ Õàêàñèè, Òóâû è Ìîíãîëèè çà 2006-2013
ãîäû, âêëþ÷àþùåé 54 Ïàòåíòà Ðîññèéñêîé Ôåäåðàöèè, 92 íîðìàòèâíûõ äîêóìåíòà, 185 êíèã, áðî-
øþð è ó÷åáíûõ ïîñîáèé (â ò.÷. 64 ìîíîãðàôèè) 1182 íàó÷íûõ ñòàòüè (â ò.÷. 275 â ðåöåíçèðóåìûõ
æóðíàëàõ), ïîêàçàë áîëüøîé, íî âñå åùå íåäîñòàòî÷íûé, âêëàä ó÷åíûõ íàó÷íûõ è îáðàçîâàòåëü-
íûõ ó÷ðåæäåíèé â íàó÷íîå îáåñïå÷åíèå ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà â ýêñòðåìàëüíûõ çà-
ñóøëèâûõ óñëîâèÿõ. Ïðåæäå âñåãî, âûÿâëåíà íåîáõîäèìîñòü áîëüøåãî âíèìàíèÿ ê ðàçðàáîòêå
íîâûõ, çàùèùåííûõ Ïàòåíòàìè è àâòîðñêèìè ñâèäåòåëüñòâàìè Ðîññèéñêîé Ôåäåðàöèè, òåõíîëî-
ãèé âåäåíèÿ æèâîòíîâîäñòâà è çåìëåäåëèÿ, ïðîâåäåíèÿ ñîâìåñòíûõ êîìïëåêñíûõ èññëåäîâàíèé,
ïðîèçâîäñòâåííîé ïðîâåðêè è îñâîåíèÿ èõ ðåçóëüòàòîâ â ñåëüñêîì õîçÿéñòâå [4].
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Èçó÷åíèþ è ñåëüñêîõîçÿéñòâåííîìó èñïîëüçîâàíèþ ñîëîíöîâûõ ïî÷â â Ñèáèðñêîì îòäåëå-
íèè ÂÀÑÕÍÈË, à çàòåì Ðîñññåëüõîçàêàäåìèè óäåëÿëîñü áîëüøîå âíèìàíèå ñ ñàìîãî íà÷àëà ôîð-
ìèðîâàíèÿ îòäåëåíèÿ, òàê êàê çàñîëeííûå ïî÷âû íà þãå Çàïàäíîé Ñèáèðè çàíèìàþò îãðîìíûå
ïëîùàäè – îêîëî 8,8 ìëí.ãà. Ïðèìåðíî 4,4 ìëí ãà èç íèõ ïðèõîäÿòñÿ íà ïàøíþ è ñòîëüêî æå íà ñå-
íîêîñû è ïàñòáèùà, ÷òî ñîñòàâëÿåò îêîëî 20 % ñåëüñêîõîçÿéñòâåííûõ óãîäèé ðåãèîíà. Îñíîâíûå
ïëîùàäè ñîëîíöîâûõ ïî÷â ñîñðåäîòî÷åíû â ïðåäåëàõ Áàðàáèíñêîé íèçìåííîñòè, êîòîðàÿ çàíè-
ìàåò 65,5 %  òåððèòîðèè Íîâîñèáèðñêîé îáëàñòè.
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Ñîëîíöîâûå ïî÷âû ÿâëÿþòñÿ ñëîæíûì ïî÷âåííûì îáúåêòîì êàê äëÿ èçó÷åíèÿ, òàê è äëÿ ðàç-
ðàáîòêè ìåðîïðèÿòèé äëÿ èõ îñâîåíèÿ. Ê 1969 ã. â ñòðàíå, â öåëîì, óæå áûë íàêîïëåí îïðåäåëåí-
íûé îïûò ïî èçó÷åíèþ ñîëîíöîâûõ ïî÷â Ïîâîëæüÿ, Êàçàõñòàíà, Ñèáèðè. Îãðîìíûé âêëàä â
ðåøåíèå äàííîé ïðîáëåìû âíåñëè Í. Â. Îðëîâñêèé íà Óáèíñêîé îïûòíî-ìåëèîðàòèâíîé ñòàí-
öèè, ñîòðóäíèêè ïðîáëåìíîé ëàáîðàòîðèè ñîëîíöîâ Îìñêîãî ñåëüñêîõîçÿéñòâåííîãî èíñòèòóòà
ïîä ðóêîâîäñòâîì äîêòîðà ñåëüñêîõîçÿéñòâåííûõ íàóê Íèêîëàÿ Äìèòðèåâè÷à Ãðàäîáîåâà è ôèëè-
àë ýòîé ëàáîðàòîðèè ïðè Àëòàéñêîì ñåëüñêîõîçÿéñòâåííîì èíñòèòóòå, êîòîðûé âîçãëàâëÿë
À.ß. Áàðêàí.

Â 1976 ã. â Ñèáèðñêîì ÍÈÈ êîðìîâ ñîçäàåòñÿ ëàáîðàòîðèÿ êîðìîïðîèçâîäñòâà íà ñîëîíöàõ
ïîä ðóêîâîäñòâîì êàíäèäàòà ñåëüñêîõîçÿéñòâåííûõ íàóê Ì.Ä. Êîíñòàíòèíîâà, à â 1979 ã. â Ñè-
áèðñêîì ÍÈÈ çåìëåäåëèÿ è õèìèçàöèè – ëàáîðàòîðèÿ ïî õèìè÷åñêîé ìåëèîðàöèè ïî÷â, ðóêîâî-
äñòâî êîòîðîé áûëî ïîðó÷åíî êàíäèäàòó ñåëüñêîõîçÿéñòâåííûõ íàóê Í.Â. Ñåìåíäÿåâîé. Áîëüøàÿ
íàó÷íî-èññëåäîâàòåëüñêàÿ ðàáîòà ïî óñîâåðøåíñòâîâàíèþ è ðàçðàáîòêå íîâûõ îðóäèé äëÿ îáðà-
áîòêè ñîëîíöîâ ïðîâîäèëàñü â Ñèáèðñêîì ÍÈÈ ìåõàíèçàöèè è ýëåêòðèôèêàöèè ñåëüñêîãî õîçÿé-
ñòâà, êîòîðîé ðóêîâîäèë çàì. äèðåêòîðà ïî íàóêå ýòîãî èíñòèòóòà Ïåòð Ãðèãîðüåâè÷ Êóëåáàêèí. Â
äàííóþ ãðóïïó èññëåäîâàòåëåé âõîäèëè Â.À. Ìîëîêàíîâ, Ì.Ê. ßãóïîâ, Ï.À. Ïûëüíèê, Ä.Ï. Íî-
ñîâ è ìîëîäûå àñïèðàíòû Ã.Ë. Óòåíêîâ, È.Â. Äîáðîòâîðñêèé è äð.

Ðåøåíèå ïîñòàâëåííîé ñëîæíîé ïðîáëåìû òðåáîâàëî êîìïëåêñíîãî ïîäõîäà è âñåñòîðîííåãî
èçó÷åíèÿ. Ïîýòîìó ïðè Ñèáèðñêîì îòäåëåíèè ÂÀÑÕÍÈË áûë ñîçäàí ñîâåò ïî ìåëèîðàöèè ñî-
ëîíöîâ, êîòîðûé îáúåäèíèë âñåõ ó÷åíûõ ðåãèîíà, çàíèìàþùèõñÿ îñâîåíèåì ñîëîíöîâ. Â íåãî âî-
øëè ñïåöèàëèñòû Òþìåíñêîãî, Îìñêîãî, Àëòàéñêîãî ñåëüñêîõîçÿéñòâåííûõ èíñòèòóòîâ, Ñèáèð-
ñêîãî îòäåëåíèÿ ÂÀÑÕÍÈË, ñïåöèàëèñòû Ñåâåðî-Êóëóíäèíñêîé è Èøèìñêîé îïûòíûõ ñòàíöèé,
à òàêæå ñîòðóäíèêè Èíñòèòóòà ïî÷âîâåäåíèÿ è àãðîõèìèè ÑÎ ÀÍ (ÈÏÀ). Ïåðâîíà÷àëüíî äàííûé
ñîâåò âîçãëàâëÿë äîêòîð áèîëîãè÷åñêèõ íàóê Ï.Ñ. Ïàíèí èç ÈÏÀ, çàòåì äîêòîð áèîëîãè÷åñêèõ
íàóê Â.È. Êèðþøèí (íûíå àêàäåìèê). Áåññìåííûì ñåêðåòàðåì ñîâåòà áûëà Í.Â. Ñåìåíäÿåâà.

Â ðåçóëüòàòå ñîâìåñòíûõ êîìïëåêñíûõ èññëåäîâàíèé áûëè ðàçðàáîòàíû è ïðåäëîæåíû ïðî-
èçâîäñòâó öåëûé ðÿä ìåðîïðèÿòèé ïî ðàöèîíàëüíîìó ñåëüñêîõîçÿéñòâåííîìó îñâîåíèþ ñîëîí-
öîâ ñ ó÷åòîì îïûòà ïðåäûäóùèõ èññëåäîâàíèé. Äàííûå ðàçðàáîòêè è èõ àâòîðû ïðåäñòàâëåíû â
òàáëèöå.

Êàê âèäíî èç òàáëèöû, äëÿ ñåíîêîñîâ è ïàñòáèù, ðàñïîëîæåííûõ íà ñîëîíöîâûõ êîìïëåêñàõ,
áûëà ðàçðàáîòàíà è âíåäðåíà íà áîëüøèõ ïëîùàäÿõ ðåãèîíà ïîñëîéíàÿ îáðàáîòêà, ñóòü êîòîðîé
çàêëþ÷àåòñÿ â ïðèìåíåíèè ãëóáîêîãî áåçîòâàëüíîãî ðûõëåíèÿ ñîëîíöîâ (äî 35ñì) â ñî÷åòàíèè ñ
ïðåäâàðèòåëüíîé ïîâåðõíîñòíîé îáðàáîòêîé (ôðåçîé èëè äèñêîâûìè îðóäèÿìè) âåðõíåãî íàäñî-
ëîíöîâîãî ãîðèçîíòà. Äëÿ ïðîâåäåíèÿ ïîñëîéíîé îáðàáîòêè ñîòðóäíèêàìè ÑèáÈÌÝ ñîçäàíà
ðûõëÿùå-ïîäðåçàþùàÿ ñòîéêà êîíñòðóêöèè ÑèáÈÌÝ, êîòîðàÿ ëåãëà â îñíîâó îðóäèé ÐÑ -1,5 è
ÐÑÍ – 2,9 , à â ïîñëåäóþùåì – ÐÑÍ-2,9Ó, ñëåäóåò îòìåòèòü, ÷òî äàííàÿ ñòîéêà ñòàëà ïðèìåíÿòüñÿ
íå òîëüêî íà ñîëîíöàõ, íî è íà ñîëîíöåâàòûõ ïî÷âàõ (÷åðíîçåìàõ, ëóãîâî-÷åðíîçåìíûõ è ÷åðíî-
çåìíî-ëóãîâûõ), òàê êàê îáåñïå÷èâàåò õîðîøåå èõ êðîøåíèå è ëó÷øåå àãðåãàòíîå ñëîæåíèå ïàõîò-
íîãî ãîðèçîíòà ïî ñðàâíåíèþ ñ ïëîñêîðåçàìè.

Ñîòðóäíèêàìè ÑèáÍÈÈ êîðìîâ ïîä ðóêîâîäñòâîì çàñëóæåííîãî äåÿòåëÿ íàóêè, äîêòîðà
ñåëüñêîõîçÿéñòâåííûõ íàóê, ïðîôåññîðà Ì.Ä. Êîíñòàíòèíîâà çàëîæåíû è ïðîäîëæàþò ñîâåðøåí-
ñòâîâàòüñÿ ôèòîìåëèîðàòèâíûå ëóãîâûå ñåâîîáîðîòû. Ïðîâåäåíû èññëåäîâàíèÿ ïî ïîäáîðó îäíî-
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Ïðèåìû îñâîåíèÿ
ñîëîíöîâûõ ïî÷â

Ó÷åíûå – àâòîðû ðàçðàáîòîê

1. Ïîñëîéíàÿ îáðàáîòêà ñåíî-
êîñîâ è ïàñòáèù

Ï.Ã. Êóëåáàêèí, Ì.Ê.ßãóïîâ, Ï.À. Ïûëüíèê – ÑèáÈÌÝ Â.À. Ìîëîêàíîâ – ÑèáÍÈÈ
êîðìîâ

2. Ôèòîìåëèîðàöèÿ Ì.Ä. Êîíñòàíòèíîâ, Â.À. Ìîëîêàíîâ, Â.Õ. ßêîâëåâ, Ì.À. Êóõàðü, Ò.Ã. Ëîìîâà – Ñèá-
ÍÈÈ êîðìîâ

3. Ñàìîìåëèîðàöèÿ (ïëàíòàæ-
íàÿ è ÿðóñíàÿ âñïàøêè)

Í.Ä. Ãðàäîáîåâ – ÎìÑÕÈ, Â.Í. Ñîêîëîâ – Ñåâåðî-Êóëóíäèíñêàÿ îïûòíàÿ ñòàíöèÿ ïî
ìåëèîðàöèè ñîëîíöîâ, Â.È. Êèðþøèí – ÂÍÈÈÇÕ (Êàçàõñòàí)

4. Õèìè÷åñêàÿ ìåëèîðàöèÿ Í.Â.Îðëîâñêèé-ÑèáÍÈÈÑÕîç, Í.Ä.Ãðàäîáîåâ, Ë.Â.Áåðåçèí – ÎìÑÕÈ, Â.È. Êèðþ-
øèí – ÂÍÈÈÇÕ (Êàçàõñòàí), Ï.Ñ. Ïàíèí, Ò.Í. Åëèçàðîâà – ÈÏÀ ÑÎ ÀÍ, Í.Â. Ñå-
ìåíäÿåâà-ÑèáÍÈÈêîðìîâ, ÑèáÍÈÈ çåìëåäåëèÿ è àãðîõèìèè, À.ß. Áàðêàí, È.Ò.
Òðîôèìîâ – Àëòàéñêèé ÑÕÈ, Â.Ô. Ôåäîòêèí – Òþìåíñêèé ÑÕÈ

Çåìëåâàíèå Í.Â. Îðëîâñêèé- ÍÑÕÈ, È.Ò. Òðîôèìîâ, À.Í. Íàçàð÷óê – Àëòàéñêèé ÑÕÈ



ëåòíèõ êóëüòóð, ìíîãîëåòíèõ òðàâ è òðàâîñìåñåé íà êîìïëåêñíûõ ñîëîíöîâûõ ïî÷âàõ è
ðàçðàáîòàíà òåõíîëîãèÿ îìîëîæåíèÿ ïîñåâîâ òðàâ äëÿ ïðîäëåíèÿ ñðîêîâ èõ èñïîëüçîâàíèÿ.

Äëÿ ñîëîíöîâûõ ïî÷â ñòåïíûõ ðàéîíîâ (Ñåâåðíàÿ Êóëóíäà), â ñëîå 0–40ñì êîòîðûõ èìåþòñÿ
çíà÷èòåëüíûå ïðèðîäíûå çàïàñû êàðáîíàòîâ êàëüöèÿ èëè ãèïñà ïðåäëîæåí ñïîñîá ñàìîìåëèîðà-
öèè (ïëàíòàæíàÿ èëè ÿðóñíàÿ îáðàáîòêà), ïðè êîòîðîé ñîëè êàëüöèÿ âîâëåêàþòñÿ â ïàõîòíûé ãî-
ðèçîíò, ïåðåìåøèâàþòñÿ ñ ïî÷âîé è òàêèì îáðàçîì ïðîèñõîäèò õèìè÷åñêàÿ ñàìîìåëèîðàöèÿ
ñîëîíöîâûõ ãîðèçîíòîâ.

Ñîãëàñíî ïîëó÷åííûì äàííûì õèìè÷åñêàÿ ìåëèîðàöèÿ ñîëîíöîâ ðåêîìåíäîâàíà íà ïàøíå ñ
ó÷àñòèåì êîðêîâûõ è ìåëêèõ ñîëîíöîâ ñîäîâîãî è ñìåøàííîãî òèïà çàñîëåíèÿ, ñ óðîâíåì çàëåãà-
íèÿ ãðóíòîâûõ âîä 1,5–2 ì, è ìèíåðàëèçàöèåé îò 1,5 äî 5 ã/ë. Íîðìû ìåëèîðàíòîâ óñòàíàâëèâàþò-
ñÿ äëÿ êàæäîãî ýëåìåíòàðíîãî ó÷àñòêà è ìîãóò êîëåáàòüñÿ îò 5–6 äî 40 ò/ãà. Ñðåäíÿÿ íîðìà ãèïñà
äëÿ Çàïàäíîé Ñèáèðè ñîñòàâèëà 13ò/ãà, ìåëèîðàíò ðåêîìåíäîâàíî âíîñèòü òîëüêî íà ïÿòíà ñîëîí-
öîâ (âûáîðî÷íàÿ ìåëèîðàöèÿ). Íàó÷íî îáîñíîâàí è ïðåäëîæåí (Àãðîõèìöåíòðîì) ðàñ÷åò äîç ìå-
ëèîðàíòîâ äëÿ ðåãèîíà äâóìÿ ìåòîäàìè; ìåòîä Ãåäðîéöà è ìåòîä äîíàñûùåíèÿ. Â Íîâîñèáèðñêîé
îáëàñòè èñïîëüçîâàëè ìåòîä ðàñ÷åòà äîç ãèïñà ïî Ãåäðîéöó, à â Îìñêîé - ïî ìåòîäó äîíàñûùåíèÿ.
Ðàçðàáîòàíû ïðîåêòíî-ñìåòíûå äîêóìåíòàöèè ïî õèìè÷åñêîé ìåëèîðàöèè ñîëîíöîâ, òåõíîëîãèÿ
âíåñåíèÿ ìåëèîðàíòîâ è àãðåãàò äëÿ âíóòðèïî÷âåííîãî âíåñåíèÿ ìåëèîðàíòîâ íåïîñðåäñòâåííî â
ñîëîíöîâûé ãîðèçîíò.

Â êà÷åñòâå ìåëèîðàíòîâ äî 1996 ã. ïðèìåíÿëè ñûðîìîëîòûé ãèïñ Êóíãóðñêîãî ãèïñîâîãî çàâî-
äà (Ïåðìñêàÿ îáëàñòü) è ôîñôîãèïñ-îòõîäû ñóïåðôîñôàòíîãî ïðîèçâîäñòâà (Ñâåðäëîâñêàÿ îá-
ëàñòü, Áàøêîðòîñòàí). Óñòàíîâëåíî, ÷òî íàèáîëåå ïåðñïåêòèâíî äëÿ Çàïàäíîé Ñèáèðè
èñïîëüçîâàíèå ìåñòîðîæäåíèé ñàìîñàäî÷íîãî ãèïñà èç îçåðà Äæèðà (Àëòàéñêèé êðàé). Ñòðóêòóðà
ãèïñà îçåðà ìåëêîçåðíèñòàÿ, îí íå ñëåæèâàåòñÿ è áåç äîïîëíèòåëüíîé ïåðåðàáîòêè ëåãêî âíîñèòñÿ
ðàçáðàñûâàòåëåì óäîáðåíèé (ÐÓÌ-8 è ÐÓÌ-16).

Ìíîãîëåòíèìè èññëåäîâàíèÿìè (Áåðåçèí, 2003; Ñåìåíäÿåâà, Äîáðîòâîðñêàÿ, 2005) óñòàíîâ-
ëåíî, ÷òî îäíîðàçîâîå âíåñåíèå ãèïñà íà ñîëîíöû ÷åðíîçåìíî-ëóãîâûå, êîðêîâûå è ìåëêèå â
ïàøíå ïîâûøàåò èõ ïëîäîðîäèå è îáåñïå÷èâàåò óñòîé÷èâóþ óðîæàéíîñòü ñåëüñêîõîçÿéñòâåííûõ
êóëüòóð â òå÷åíèå áîëåå 30 ëåò. Ïî ñâîéñòâàì ìåëèîðèðîâàííûå ñîëîíöû ïðèáëèæàþòñÿ ê ÷åðíî-
çåìíî-ëóãîâûì ñîëîíöåâàòî-ñëàáîñîëîí÷àêîâàòûì ïî÷âàì è âèçóàëüíî ïðàêòè÷åñêè íå îòëè÷àþò-
ñÿ îò ïîñëåäíèõ.

Äëÿ ÷åðíîçåìíîé çîíû Àëòàéñêîãî êðàÿ áûëà ðàçðàáîòàíà è ïðåäëîæåíà ïðîèçâîäñòâó ìåëèî-
ðàöèÿ ñîëîíöîâ ñ ïîìîùüþ çåìëåâàíèÿ. Äëÿ ýòîãî íà ïîëå âûäåëÿþò ïÿòíà ñîëîíöîâ è ñ îêðó-
æàþùèõ ÷åðíîçåìíûõ íåñîëîíöîâûõ ïî÷â ñ ïîìîùüþ ñêðåïåðà íà ïÿòíà íàíîñÿò ñëîé ïî÷âû
10–15ñì. Ñ çîíàëüíûõ ïî÷â ñíèìàþò ñëîé íå áîëåå 10 ñì è îáÿçàòåëüíî âíîñÿò îðãàíè÷åñêèå èëè
ìèíåðàëüíûå óäîáðåíèÿ.

Äèôôåðåíöèðîâàííûå ìåðîïðèÿòèÿ ïî ìåëèîðàöèè ñîëîíöîâ ïîçâîëèëè âîâëå÷ü â ñåëüñêî-
õîçÿéñòâåííûé îáîðîò íèçêîïëîäîðîäíûå ïî÷âû, ïîâûñèòü óðîæàéíîñòü ñåëüñêîõîçÿéñòâåííûõ
êóëüòóð è ïëîäîðîäèå ïî÷â â öåëîì. Â íàñòîÿùåå âðåìÿ ðàáîòû ïî ìåëèîðàöèè ñîëîíöîâûõ êîì-
ïëåêñîâ ïî÷òè ïðåêðàùåíû, õîòÿ ïðîáëåìà èõ îñâîåíèÿ ñòîèò íå ìåíåå îñòðî. ×òîáû óìåíüøèòü
íåãàòèâíîå âëèÿíèå ñîëîíöîâ, íåîáõîäèìî ïîëÿ ñ èõ ïðåîáëàäàíèåì âûâåñòè èç ïàøíè è ïåðåâåñ-
òè â ñåíîêîñû ñ îáÿçàòåëüíûì ïîñëåäóþùèì çàëóæåíèåì, ÷òî ïîçâîëèò èçáåæàòü èçëèøíåé çàñî-
ðåííîñòè ïîëåé è çíà÷èòåëüíî óâåëè÷èòü ïðîèçâîäñòâî êîðìîâ.

Ýòó ñòàòüþ õîòåëîñü áû çàêîí÷èòü ñëîâàìè Ïåòðà Ëàçàðåâè÷à Ãîí÷àðîâà:

Êîðèôååâ àãðàðíîé íàóêè
Åùå âñïîìíÿò â Ðîññèè íå ðàç!
Íàøå äåëî ïðîäîëæàò âíóêè,
Êòî ñåãîäíÿ ïîøåë â ïåðâûé êëàññ.
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ÂÎÄÎÏÎÒÐÅÁËÅÍÈÅ ÀÃÐÎÖÅÍÎÇÀ ßÐÎÂÎÉ ÏØÅÍÈÖÛ
Â ÏËÀÊÎÐÍÎÌ ÀÃÐÎËÀÍÄØÀÔÒÅ Â ËÅÑÎÑÒÅÏÈ ÏÐÈÎÁÑÊÎÃÎ  ÏËÀÒÎ

ÑÎÐÎÊÈÍÀ Î.Ë.

ÔÃÁÍÓ Ñèáèðñêèé ÍÈÈ çåìëåäåëèÿ è õèìèçàöèè ñåëüñêîãî õîçÿéñòâà

ï. Êðàñíîîáñê, Íîâîñèáèðñêîé îáëàñòè, Ðîññèÿ.

E-mail: Îlgasorokina57@mail.ru

Â Çàïàäíîé Ñèáèðè îñíîâíûì ëèìèòèðóþùèì ôàêòîðîì äëÿ ïðîèçâîäñòâà çåðíîâûõ êóëüòóð â
óñëîâèÿõ ëåñîñòåïè ÿâëÿåòñÿ íåäîñòàòî÷íàÿ âëàãîîáåñïå÷åííîñòü â ñâÿçè ñ íåñòàáèëüíîñòüþ ïàðà-
ìåòðîâ êëèìàòà. Ðåñóðñû âëàãè îïðåäåëÿþòñÿ çàïàñîì ïðîäóêòèâíîé âëàãè â ìåòðîâîì ñëîå ïî÷âû ê
ïîñåâó çåðíîâûõ è ñóììîé îñàäêîâ îò ìîìåíòà ñåâà äî ñîçðåâàíèÿ [1]. Ïîòðåáíîñòü àãðîöåíîçà
ïøåíèöû âî âëàãå çàâèñèò îò ôàçû ðàçâèòèÿ, íàïðèìåð ìàêñèìàëüíàÿ ïîòðåáíîñòü â ïðîäóêòèâíîé
âëàãå íàáëþäàåòñÿ â «êðèòè÷åñêèå» ïåðèîäû: â ôàçó êóùåíèÿ, âûõîäà â òðóáêó, íàëèâà çåðíà [2].

Ðàñõîä âëàãè àãðîöåíîçîì ìîæíî îöåíèòü êîýôôèöèåíòîì âîäîïîòðåáëåíèÿ (ÊW). Êîýôôè-
öèåíò âîäîïîòðåáëåíèÿ ÿâëÿåòñÿ ñïåöèôè÷åñêîé õàðàêòåðèñòèêîé äëÿ êàæäîé êóëüòóðû è çàâèñèò
îò óñëîâèé âûðàùèâàíèÿ, óðîâíÿ èíòåíñèôèêàöèè. Òàê, äëÿ ÿðîâîé ïøåíèöû ÊW âî âëàæíûé ãîä
ñîñòàâëÿåò îêîëî 400, ñðåäíèé ïî âëàæíîñòè ãîä 450 è â çàñóøëèâûé ãîä 500 [1].

Â ëèòåðàòóðå íåðåäêî âñòðå÷àþòñÿ äàííûå ïî ðàñõîäó âëàãè íà åäèíèöó óðîæàÿ, ò.å. ýôôåêòèâ-
íîñòü èñïîëüçîâàíèÿ âëàãè ðàñòåíèÿìè íà ôîðìèðîâàíèå óðîæàÿ. Òàê, ïî äàííûì Ñàìóèëî-
âà Ô.Ä. [3], ïðèâîäÿòñÿ êîýôôèöèåíòû âîäîïîòðåáëåíèÿ äëÿ ôîðìèðîâàíèÿ óðîæàÿ ÿðîâîé
ìÿãêîé ïøåíèöû â çàâèñèìîñòè îò óñëîâèé âîäîîáåñïå÷åííîñòè äëÿ ëåñîñòåïíîãî çàïàäíîñèáèð-
ñêîãî ýêîòèïà ÿðîâîé ïøåíèöû: â áëàãîïðèÿòíûå ïî óâëàæíåíèþ ãîäû êîýôôèöèåíò âîäîïîòðåá-
ëåíèÿ ñîñòàâëÿåò 1310 ì3/ò, à â çàñóøëèâûå ãîäû 1998 ì3/ò ïîëåçíîé ïðîäóêöèè.

Öåëüþ äàííîé ðàáîòû áûëî ðàññ÷èòàòü êîýôôèöèåíòû âîäîïîòðåáëåíèÿ àãðîöåíîçà ÿðîâîé
ïøåíèöû ïðè ðàçëè÷íûõ òèïàõ óâëàæíåíèÿ ïðè äâóõ óðîâíÿõ èíòåíñèôèêàöèè.

Îïûò ïðîâîäèëñÿ â ïëàêîðíîì àãðîëàíäøàôòå â öåíòðàëüíî-ëåñîñòåïíîì Ïðèîáñêîì àãðî-
ëàíäøàôòíîì ðàéîíå, íà ÷åðíîçåìå âûùåëî÷åííîì â 2007–2013 ãã. Çåðíîâîé àãðîöåíîç – ÿðîâàÿ
ïøåíèöà ñîðòà Íîâîñèáèðñêàÿ 29, ñðåäíåðàííÿÿ. Èçó÷àëèñü 2 âàðèàíòà îïûòà – êîíòðîëü (áåç
óäîáðåíèé) è ñ âíåñåíèåì óäîáðåíèé (N120P60). Äîçà óäîáðåíèé N120P60 ðàññ÷èòàíà íà óðîæàé
4,0 ò/ãà. Îïûò ïðîâîäèëñÿ â òðåõêðàòíîé ïîâòîðíîñòè. Íà îáîèõ âàðèàíòàõ ïðîâîäèëè êîìïëåêñ
çàùèòû îò áîëåçíåé è âðåäèòåëåé.

Àíàëèç âîäîïîòðåáëåíèÿ àãðîöåíîçà ÿðîâîé ïøåíèöû ïðîâîäèëñÿ ïî òèïàì óâëàæíåíèÿ ëåò.
Òèï óâëàæíåíèÿ ãîäà îöåíåí ïî ÃÒÊ çà ïåðèîä ìàé–èþëü ïî Ã.Ò. Ñåëÿíèíîâó, è çà ãîäû èññëåäî-
âàíèé âêëþ÷èë 4 òèïà óâëàæíåíèÿ: ïåðåóâëàæíåííûé (1 ãîä), óìåðåííî óâëàæíåííûé (3 ãîäà), çà-
ñóøëèâûé (2 ãîäà) è îñòðî çàñóøëèâûé (1 ãîä).

Ðàñ÷åòû êîýôôèöèåíòà âîäîïîòðåáëåíèÿ äëÿ ðàçíûõ òèïîâ ëåò ïðîâåäåíû íà îñíîâå èìåþ-
ùèõñÿ ðåçåðâîâ âëàãè, âêëþ÷àþùèõ çàïàñ ïðîäóêòèâíîé âëàãè â ìåòðîâîì ñëîå ïî÷âå ïåðåä ïîñå-
âîì (Wí) è ñóììû ñóùåñòâåííûõ îñàäêîâ çà âåãåòàöèþ (ÓÎ), è îáùåé áèîìàññû àãðîöåíîçà
ÿðîâîé ïøåíèöû. Îáùàÿ áèîìàññà àãðîöåíîçà ïøåíèöû âêëþ÷àëà íàêîïëåííóþ íàäçåìíóþ áèî-
ìàññó, à òàêæå ïîäçåìíóþ áèîìàññó, îöåíåííóþ ïî óðîæàþ îñíîâíîé ïðîäóêöèè [4]. Ðåçóëüòàòû
ïî óðîæàéíîñòè è êîýôôèöèåíòó âîäîïîòðåáëåíèÿ çà ãîäû èññëåäîâàíèÿ, ðàíæèðîâàííûõ ïî òèïó
óâëàæíåíèÿ, ïðåäñòàâëåíû â òàáëèöå.

Íà êîíòðîëüíîì âàðèàíòå îïûòà ÊW ñîñòàâèë 322–362 ì3/ò â óìåðåííî óâëàæíåííûå ãîäû. Â
ïåðåóâëàæíåííûé ãîä êîýôôèöèåíò âîäîïîòðåáëåíèÿ óâåëè÷èëñÿ äî 464, à ïî ìåðå óâåëè÷åíèÿ çà-
ñóøëèâîñòè òàêæå âîçðàñòàë äî 443, à â îñòðîçàñóøëèâûé ãîä ñîñòàâèë 521, ÷òî ñîãëàñóåòñÿ ñ ëèòå-
ðàòóðíûìè äàííûìè [1].

Ïðè ïðèìåíåíèè óäîáðåíèé ÊW ñíèæàåòñÿ. Íà ôîíå óäîáðåíèé ïîëó÷åí ìèíèìàëüíûé ÊW â
óìåðåííî óâëàæíåííûå ãîäû – 174–177, â çàñóøëèâûå ãîäû îí ïîâûøàåòñÿ äî 215–261, à â êîíòðà-
ñòíûå ïî âëàãîîáåñïå÷åííîñòè ãîäû ïîâûøàåòñÿ äî 360 ì3/ò. Òàêèì îáðàçîì, ïðèìåíåíèå óäîáðå-
íèé çíà÷èòåëüíî ñíèæàåò êîýôôèöèåíò âîäîïîòðåáëåíèÿ, èìåþùèéñÿ ðåçåðâ âëàãè ðàñõîäóåòñÿ
áîëåå ýêîíîìíî.

Èíòåðåñ ïðåäñòàâëÿåò òîò ôàêò, ÷òî êîýôôèöèåíò âîäîïîòðåáëåíèÿ íàèìåíüøåå çíà÷åíèå
èìååò â óìåðåííî óâëàæíåííûå ãîäû, è óâåëè÷èâàåòñÿ êàê ïî ìåðå óâåëè÷åíèÿ çàñóøëèâîñòè, òàê
è ïðè óâåëè÷åíèè óâëàæíåííîñòè. Òàêàÿ çàêîíîìåðíîñòü õàðàêòåðíà êàê äëÿ êîíòðîëüíîãî âàðè-
àíòà îïûòà (áåç óäîáðåíèé), òàê è ïðè ïðèìåíåíèè âûñîêèõ äîç óäîáðåíèé.
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Ðàñ÷åò êîýôôèöèåíòà âîäîïîòðåáëåíèÿ íà ôîðìèðîâàíèå åäèíèöû óðîæàÿ, ïîëó÷åííîãî â
îïûòå áåç ïðèìåíåíèÿ óäîáðåíèé, ïîêàçûâàåò, ÷òî â óìåðåííî óâëàæíåííûå ãîäû êîýôôèöèåíò
âîäîïîòðåáëåíèÿ ñîñòàâèë 1200–1289 ì3/ò, à â çàñóøëèâûå 1299–1611 ì3/ò ïîëåçíîé ïðîäóêöèè. Â
ïåðåóâëàæíåííûé ãîä âîäîïîòðåáëåíèå àãðîöåíîçà âîçðîñëî íà 30 %, è ñîñòàâèëî 1623 ì3/ò, à â
îñòðîçàñóøëèâûé ãîä ïðàêòè÷åñêè óäâîèëîñü –  2036 ì3/ò.

Ïðè ïðèìåíåíèè óäîáðåíèé âîäîïîòðåáëåíèå íà åäèíèöó óðîæàÿ çíà÷èòåëüíî ñíèæàåòñÿ: â
óìåðåííî óâëàæíåííûå ãîäû íàáëþäàåòñÿ íàèìåíüøèé óðîâåíü âîäîïîòðåáëåíèÿ – 532–652 ì3/ò,
à â çàñóøëèâûå ãîäû îí çíà÷èòåëüíî íèæå, ÷åì íà êîíòðîëüíîì âàðèàíòå îïûòà – 753–862 ì3/ò.

Ïîëó÷åííûå äàííûå ïîçâîëÿþò çàêëþ÷èòü, ÷òî ïðèìåíåíèå óäîáðåíèé çíà÷èòåëüíî ñíèæàåò
âîäîïîòðåáëåíèå àãðîöåíîçà ÿðîâîé ïøåíèöû. Â óìåðåííî çàñóøëèâûå ãîäû ïðè ïðèìåíåíèè
óäîáðåíèé âîçìîæíî ïîëó÷àòü óðîæàéíîñòü äî 3,0 ò/ãà, â òî âðåìÿ êàê áåç ïðèìåíåíèÿ óäîáðåíèé
óðîæàéíîñòü íå ïðåâûøàåò 1,75 ò/ãà.
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Óðîæàéíîñòü è êîýôôèöèåíò âîäîïîòðåáëåíèÿ ÿðîâîé ïøåíèöû íà âàðèàíòàõ îïûòà

Òèï óâëàæíåíèÿ Ãîä

Ðåçåðâ âëà-
ãè

=Wí+ÓO,
ìì

Óðîæàéíîñòü, ò/ãà
Îáùàÿ áèîìàññà àãðîöå-
íîçà (íàäçåìíàÿ è ïîä-

çåìíàÿ), ò/ãà

Êîýôôèöèåíò âîäîïî-
òðåáëåíèÿ, ì3/ò

êîíòðîëü N120P60 êîíòðîëü
N120
P60

êîíðîëü N120 P60

Ïåðåóâëàæíåííûé 2013 422 2,60 3,26 9,09 11,77 464 359

Óìåðåííî óâëàæ-
íåííûé

2007 289 2,33 3,81 7,98 12,25 362 236

2009 303 2,35 4,65 9,40 17,40 322 174

2010 264 2,20 4,96 7,51 14,94 352 177

Çàñóøëèâûé 2008 226 1,74 3,00 6,50 10,53 348 215

2011 232 1,44 2,69 5,23 8,91 443 261

Îñòðî çàñóøëèâûé 2012 169 0,74 1,12 3,24 4,66 521 363



ïðîèçâîäñòâî áîëåå ðàííåñïåëûé, óñòîé÷èâûé ê ïîëåãàíèþ è óðîæàéíûé ñîðò ÿ÷ìåíÿ À÷à íîâî-
ñèáèðñêîé ñåëåêöèè. Çà ýòîò ïåðèîä â Êðàñíîÿðñêîì ÍÈÈÑÕ ñîçäàíû âûñîêîóðîæàéíûå ñîðòà
ñêîðîñïåëîãî è ñðåäíåñïåëîãî òèïà. Ðàñïðîñòðàíåíèå ýòèõ ñîðòîâ âî ìíîãîì çàâèñèò îò èõ ñïî-
ñîáíîñòè ôîðìèðîâàòü ñòàáèëüíûå óðîæàè ïðè âîçäåëûâàíèè â ðàçëè÷íûõ óñëîâèÿõ.

Èñïîëüçîâàíèå ìåòîäîâ îöåíêè ïëàñòè÷íîñòè è ñòàáèëüíîñòè èçó÷àåìûõ ñîðòîâ ïîçâîëÿåò áî-
ëåå îáîñíîâàííî ïîäõîäèòü ê ðàçìåùåíèþ ñîðòîâ íà îáøèðíîé òåððèòîðèè êðàÿ.

Öåëü ðàáîòû: îöåíèòü âûñîêîïðîäóêòèâíûå ñîðòà êðàñíîÿðñêîé ñåëåêöèè ïî ïàðàìåòðàì ýêî-
ëîãè÷åñêîé ïëàñòè÷íîñòè è ñòàáèëüíîñòè â ðàçíûå ãîäû êîíêóðñíîãî ñîðòîèñïûòàíèÿ êðàñíîÿð-
ñêîãî ñåëåêöåíòðà è íà ðàçëè÷íûõ ñîðòîó÷àñòêàõ êðàÿ.

Èçó÷åíèå ïàðàìåòðîâ àãðîýêîëîãè÷åñêîé ïëàñòè÷íîñòè è ñòàáèëüíîñòè óðîæàÿ ïðîâåäåíî íà
ñåìè âûñîêîïðîäóêòèâíûõ ñîðòàõ ðàçëè÷íûõ ãðóïï ñïåëîñòè (òàáë. 1).

Îöåíêó óêàçàííûõ ïàðàìåòðîâ ïðîâîäèëè ïî ïàðîâîìó (êîíêóðñíîå ñîðòîèñïûòàíèå, â ñåëåê-
öèîííîì ñåâîîáîðîòå Êðàñíîÿðñêîãî ÍÈÈÑÕ) è çåðíîâîìó (íà ñåìè ñîðòîó÷àñòêàõ, ðàñïîëîæåí-
íûõ â ðàçëè÷íûõ ïðèðîäíûõ çîíàõ Êðàñíîÿðñêîãî êðàÿ) ïðåäøåñòâåííèêàì â 2007-2013 ãã. è
2010-2013 ãã.

Ðàñ÷åò óêàçàííûõ ïàðàìåòðîâ ïðîâîäèëè ïî ìåòîäèêå S.H. Eberhart è W.A. Russel â èçëîæåíèè
Â.À. Çûêèíà è äð. [1]

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Àäàïòèâíîñòü, êàê ôàêòîð ïðîÿâëåíèÿ óñòîé÷èâîñòè ðàñòåíèé ê íåáëàãîïðèÿòíûì óñëîâèÿì
âíåøíåé ñðåäû, ÷àñòî îòîæäåñòâëÿåòñÿ ñ ïîíÿòèÿìè «ïëàñòè÷íîñòü» è «ñòàáèëüíîñòü». Ïðè ýòîì
ïëàñòè÷íîñòü (ñïîñîáíîñòü ê èçìåí÷èâîñòè ïðèçíàêîâ) òàê æå, êàê è ñòàáèëüíîñòü â âàðüèðóþùèõ
óñëîâèÿõ âíåøíåé ñðåäû, ðàññìàòðèâàåòñÿ â êà÷åñòâå îñíîâíûõ ïðèñïîñîáèòåëüíûõ ñâîéñòâ æè-
âûõ îðãàíèçìîâ. Êàê ñïðàâåäëèâî îòìå÷àë À.À. Æó÷åíêî (1988), ïëàñòè÷íîñòü ðàñòåíèé èëè îòñóò-
ñòâèå ñòàáèëüíîñòè âî ìíîãèõ ñëó÷àÿõ ìîæåò íîñèòü àäàïòèâíûé õàðàêòåð [2]. Ñ ó÷åòîì ýòîãî
îáðàùåíî âíèìàíèå íà íåîáõîäèìîñòü ñîçäàíèÿ ñîðòîâ ñ øèðîêîé ýêîëîãè÷åñêîé ïëàñòè÷íîñòüþ.
Âìåñòå ñ òåì íåîáõîäèìî ó÷èòûâàòü òî îáñòîÿòåëüñòâî, ÷òî ñîðòà è âèäû ñ êðàéíå âûñîêîé ïëà-
ñòè÷íîñòüþ, êàê ïðàâèëî, ôîðìèðóþò ðàñòåíèÿ ñ ïîíèæåííîé ïðîäóêòèâíîñòüþ.

Îöåíêà 5 ñîðòîâ ÿ÷ìåíÿ êîíêóðñíîãî ñîðòîèñïûòàíèÿ çà 2007-2013 ãã. ïî ïàðîâîìó ïðåäøåñò-
âåííèêó ïîêàçàëà ðàçëè÷íûé óðîâåíü ýêîëîãè÷åñêîé ñòàáèëüíîñòè è ïëàñòè÷íîñòè ñîðòîâ
(òàáë. 2). Ïðè ýòîì íàèáîëåå ñòàáèëüíûå óðîæàè â ðàçëè÷íûå ïî óñëîâèÿì ãîäû ôîðìèðîâàëè òà-
êèå âûñîêîóðîæàéíûå ñîðòà, êàê Êðàñíîÿðñêèé 80, Áóÿí è ðàííåñïåëûé ñîðò Âóëêàí. Âàæíî îò-
ìåòèòü, ÷òî ðàííåñïåëûé ñîðò ÿ÷ìåíÿ Ñîáîëåê (bi=0,85) è ñðåäíåñïåëûé ñîðò Êðàñíîÿðñêèé 80
(bi=0,92) ïîêàçàëè ñðåäíþþ ïëàñòè÷íîñòü è ñòàáèëüíîñòü ïî ïàðîâîìó ïðåäøåñòâåííèêó. Ýòî ÿâ-
ëÿåòñÿ ñâèäåòåëüñòâîì òîãî, ÷òî óêàçàííûå ñîðòà â íåáëàãîïðèÿòíûõ óñëîâèÿõ ôîðìèðóþò áîëåå
âûñîêèå óðîæàè ïî ñðàâíåíèþ ñ îñòàëüíûìè ñîðòàìè. Â òî æå âðåìÿ ñîðòà Êðàñíîÿðñêèé 80, Áóÿí
è Âóëêàí â ðàçëè÷íûå ãîäû ïîêàçûâàþò áîëåå ñòàáèëüíûé óðîæàé ñî çíà÷åíèÿìè si=5,42-6,53.
Îñîáûé èíòåðåñ ïî ïëàñòè÷íîñòè è ñòàáèëüíîñòè ïðåäñòàâëÿåò ñðåäíåñïåëûé ñîðò Êðàñíîÿðñêèé
80. Âûñîêèå ïðèñïîñîáèòåëüíûå ñâîéñòâà äàííîãî ñîðòà ïîäòâåðæäàþò ìíîãîëåòíåå åãî âîçäåëû-
âàíèå â óñëîâèÿõ ïðîèçâîäñòâà Âîñòî÷íîé Ñèáèðè.
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Ò à á ë è ö à 1

Õàðàêòåðèñòèêà âûñîêîïðîäóêòèâíûõ ñîðòîâ ÿ÷ìåíÿ 2007-2013 ãã.

Íàçâàíèå Ðàçíîâèä-

íîñòü

Ïðîèñõîæäåíèå Ïåðèîä

âåãåòàöèè, ñóò

À÷à nutans (Ïàðàãîí ´ Êðèñòèíà)?(Äæåò?Îáñêîé) ´ (Íîâîñè-
áèðñêèé 1 ´ Âèíåð)

79

Êðàñíîÿðñêèé 80 nutans C-80 ´ Una 81

Âóëêàí nutans (Äèíà ´ Ðèñê) ´ H. bulbosum 76

Ñîáîëåê ricotense ÃÖ-739 ´ (À-1305 ´ Ò-63) ´ Áàäæåé 78

Àáàëàê nutans (Ê-80 ´ Drop) ´ Ñà 46925 80

Áóÿí nutans Êåäð ´ Jo 1345 82

Îëåíåê nutans Ó-101-1112 ´ À÷à 82



Ïðè èñïûòàíèè 5 ñîðòîâ êðàñíîÿðñêîé ñåëåêöèè è ÑèáÍÈÈÐÑ (ã. Íîâîñèáèðñê) ïî çåðíîâî-
ìó ïðåäøåñòâåííèêó çà 2011-2013 ãã. íà ñîðòîó÷àñòêàõ, ðàñïîëîæåííûõ â ðàçëè÷íûõ çîíàõ, âûñî-
êóþ ïëàñòè÷íîñòü ïîêàçàëè ñîðòà Áóÿí è Îëåíåê (òàáë. 3).

Ñòàáèëüíîñòü ïðèçíàêà «Si» ïîêàçûâàåò, íàñêîëüêî íàäåæíî ñîðò ñîîòâåòñòâóåò òîé ïëàñòè÷-
íîñòè, êîòîðóþ îöåíèë êîýôôèöèåíò ðåãðåññèè «bi»[3]. Ê ÷èñëó ñîðòîâ, õàðàêòåðèçóþùèõñÿ ïî-
âûøåííîé ñòàáèëüíîñòüþ íà ýêñòåíñèâíîì ôîíå îòíîñÿòñÿ À÷à, Áóÿí è Îëåíåê (si=0,92–7,99).

Àíàëèçèðóÿ ïàðàìåòðû ïëàñòè÷íîñòè è ñòàáèëüíîñòè èçó÷àåìûõ ñîðòîâ ïî ðàçíûì ïðåäøåñò-
âåííèêàì è ïðèðîäíûì çîíàì çà 2007–2013 ãã., ñëåäóåò îòìåòèòü äîâîëüíî âûñîêóþ ïëàñòè÷íîñòü
ñîðòîâ Âóëêàí, Áóÿí è Îëåíåê. Âûñîêèì óðîâíåì ñòàáèëüíîñòè õàðàêòåðèçóþòñÿ ñîðòà À÷à, Êðàñ-
íîÿðñêèé 80, Âóëêàí, Áóÿí, Îëåíåê.

Ïðè êîýôôèöèåíòå ðåãðåññèè, ðàâíîì èëè áëèçêîì ê åäèíèöå, èçìåíåíèå ïîêàçàòåëåé ó ñîð-
òîâ ñîîòâåòñòâóåò èçìåíåíèþ óñëîâèé – íà õîðîøåì àãðîôîíå îíè âûñîêèå, íà íèçêîì – íåçíà÷è-
òåëüíî ñíèæàþòñÿ [4]. Îñîáûé èíòåðåñ ïðåäñòàâëÿåò ñîðò Àáàëàê, ïîêàçàâøèé íà ñîðòîó÷àñòêàõ
ïî çåðíîâîìó ïðåäøåñòâåííèêó ñàìûé âûñîêèé óðîæàé è èìåþùèé êîýôôèöèåíò ïëàñòè÷íîñòè
bi=1,01, ÷òî ãîâîðèò î åãî ñïîñîáíîñòè äàâàòü âûñîêèå óðîæàè êàê â áëàãîïðèÿòíûå, òàê è íå â áëà-
ãîïðèÿòíûå ãîäû â ðàçëè÷íûõ çîíàõ Êðàñíîÿðñêîãî êðàÿ.

Â íàñòîÿùåå âðåìÿ â Êðàñíîÿðñêîì ÍÈÈÑÕ ñîçäàí íîâûé áîëåå ïðèñïîñîáëåííûé ê ìåñò-
íûì óñëîâèÿì ïðîäóêòèâíûé ñåëåêöèîííûé ìàòåðèàë. Ñðåäè íèõ îáðàçöû Ó-27-3593, Ó-30-3624,
Ó-49-3795, Ò-65-3189, Ò-66-3194 ñðåäíåñïåëîãî òèïà, ïðåâûøàþùèå ñòàíäàðòíûé ñîðò À÷à íà 4-5
ö/ãà ïðè óðîæàå ñòàíäàðòà 32,8 ö/ãà [5].
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Ò à á ë è ö à 2

Ýêîëîãè÷åñêàÿ ïëàñòè÷íîñòü è ñòàáèëüíîñòü ñîðòîâ ÿ÷ìåíÿ â êîíêóðñíîì ñîðòîèñïûòàíèè,
Êðàñíîÿðñêèé ÍÈÈÑÕ

Íàçâàíèå
Ãîä Ïàðàìåòð

2007 2008 2009 2010 2011 2012 2013 ZYi Yi bi si

Êðàñíîÿðñêèé 80 26,6 37,2 43,2 26,7 31,4 30,9 23,7 219,7 31,39 0,92 6,53

Áóÿí 27,9 40,1 42,5 30,9 42,5 30,4 23,0 237,3 33,90 1,08 5,42

Âóëêàí 27,9 36,3 46,0 27,7 38,6 29,9 23,7 230,1 32,87 1,07 6,29

Îëåíåê 27,5 41,4 40,5 33,7 41,0 35,5 20,3 239,9 34,27 1,07 9,39

Ñîáîëåê 30,4 37,6 36,1 24,8 29,5 30,0 18,3 206,7 29,53 0,85 10,63

ZYj 140,3 192,6 208,3 143,8 183,0 156,7 109,0 1133,7 32,39

Yj 28,06 38,52 41,66 28,76 36,60 31,34 21,80

Ij -4,33 6,13 9,27 -3,63 4,21 -1,05 -10,59

Ò à á ë è ö à 3

Ýêîëîãè÷åñêàÿ ïëàñòè÷íîñòü è ñòàáèëüíîñòü ñîðòîâ ÿ÷ìåíÿ íà 7 ñîðòîó÷àñòêàõ, 2011–2013 ãã.

Íàçâà-
íèå

Ïóíêò Ïàðàìåòð

Áåéñêèé
ÃÑÓ

Óæóð-
ñêèé
ÃÑÓ

Êàíñêèé

ÃÑÓ

Íàçàðîâ-
ñêèé
ÃÑÓ

Êàðàòóç-
ñêèé
ÃÑÓ

Íîâîñå-
ëîâñêèé

ÃÑÓ

Ìèíó-
ñèíñêèé

ÃÑÓ
ZYi Yi bi si

À÷à 15,80 31,00 27,57 43,17 19,10 24,13 23,73 184,50 26,36 0,93 0,92

Àáàëàê 17,30 30,77 29,63 49,37 25,73 20,80 30,07 203,67 29,10 1,01 13,75

Âóëêàí 12,40 29,47 29,50 35,80 19,10 23,30 22,03 171,60 24,51 0,75 9,85

Áóÿí 18,57 33,23 26,60 47,67 13,40 21,87 20,50 181,83 25,98 1,16 7,99

Îëåíåê 17,73 28,60 26,27 47,83 13,73 21,53 21,97 177,67 25,38 1,14 5,17

ZYj 81,80 153,07 139,57 223,83 91,07 111,63 118,30 919,27 26,26

Yj 16,36 30,61 27,91 44,77 18,21 22,33 23,66

Ij -9,90 4,35 1,65 18,50 -8,05 -3,94 -2,60



Îöåíêà óêàçàííûõ ëèíèé ïî ïðèçíàêàì ýêîëîãè÷åñêîé ïëàñòè÷íîñòè è ñòàáèëüíîñòè ïîçâî-
ëèò âûäåëèòü ëó÷øèå ýêîëîãè÷åñêè ïðèñïîñîáëåííûå è óðîæàéíûå ñîðòà, ïîçâîëÿþùèå áîëåå
ýôôåêòèâíî èñïîëüçîâàòü áèîêëèìàòè÷åñêèå ðåñóðñû ðàçëè÷íûõ ðàéîíîâ Êðàñíîÿðñêîãî êðàÿ.

ÂÛÂÎÄÛ

Ïî èòîãàì èçó÷åíèÿ âûäåëåíû ñîðòà Áóÿí, Îëåíåê è Àáàëàê ñ ïîâûøåííîé ýêîëîãè÷åñêîé
ïëàñòè÷íîñòüþ è ñòàáèëüíîñòüþ, ñïîñîáíûå ôîðìèðîâàòü äîâîëüíî âûñîêèå óðîæàè â ðàçíûå
ãîäû. Ïî èòîãàì êîíêóðñíîãî ñîðòîèñïûòàíèÿ â Êðàñíîÿðñêîì ÍÈÈÑÕ ñîçäàí íîâûé, áîëåå ïðî-
äóêòèâíûé ãåíîôîíä ÿ÷ìåíÿ, òðåáóþùèé äàëüíåéøåé åãî îöåíêè ïî ïàðàìåòðàì ïëàñòè÷íîñòè è
ñòàáèëüíîñòè.
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Îäíèì èç êðóïíåéøèõ íàïðàâëåíèé ðàñòåíèåâîäñòâà ÿâëÿåòñÿ ïðîèçâîäñòâî çåðíà. Çåðíîâîå
õîçÿéñòâî ñîñòàâëÿåò îñíîâó íå òîëüêî ðàñòåíèåâîäñòâà, íî è âñåãî ñåëüñêîõîçÿéñòâåííîãî ïðîèç-
âîäñòâà. Çåðíî ñëóæèò âàæíûì èñòî÷íèêîì ñûðüÿ äëÿ êîìáèêîðìîâîé, ñïèðòîâîé è ïèâîâàðåí-
íîé ïðîìûøëåííîñòè. Îìñêàÿ îáëàñòü çàíèìàåò âòîðîå ìåñòî ïî ïðîèçâîäñòâó çåðíà â Ñèáèðñêîì
ôåäåðàëüíîì îêðóãå íà ïðîòÿæåíèè ïîñëåäíèõ 3 ëåò (2011–2013 ãã.) [1, 2].

Â ñîâðåìåííûõ ýêîíîìè÷åñêèõ óñëîâèÿõ âûáîð íàèìåíåå çàòðàòíîãî ñïîñîáà îáðàáîòêè ïî÷-
âû ïðè îïòèìèçàöèè å¸ ïèòàòåëüíîãî ðåæèìà äëÿ ïðîèçâîäñòâà çåðíà ïî-ïðåæíåìó àêòóàëåí:
âñïàøêà èëè ðåñóðñîñáåðåãàþùàÿ ìèíèìàëüíàÿ îáðàáîòêà [3].

Íàáëþäåíèÿ ïðîâîäèëèñü â 2012–2014 ãã. â äëèòåëüíîì (1972 ã. çàêëàäêè) ìíîãîôàêòîðíîì
îïûòå íà áàçå 5-ïîëüíîãî çåðíîïàðîâîãî ñåâîîáîðîòà (ïàð–ïøåíèöà–ïøåíèöà–ïøåíèöà–ÿ÷-
ìåíü) ïîä òðåòüåé ïøåíèöåé ïîñëå ïàðà. Èç øåñòè ñèñòåì îáðàáîòêè ïî÷âû ñ ðàçíîé èíòåíñèâíî-
ñòüþ ìåõàíè÷åñêîãî âîçäåéñòâèÿ ïî ÷èñëó êîìáèíàöèé è ãëóáèíå äëÿ íàáëþäåíèé áûëè âûáðàíû
òðè (ôàêòîð À): âñïàøêà íà ãëóáèíó 20-22 ñì, ìèíèìàëüíî-íóëåâàÿ, ò.å. áåç îñåííåé îáðàáîòêè
åæåãîäíî è ïëîñêîðåçíàÿ íà ãëóáèíó 10-12 ñì. Íà ýòèõ ôîíàõ ïðèìåíÿëèñü ñðåäñòâà õèìèçàöèè
(ôàêòîð Â): óäîáðåíèÿ, ãåðáèöèäû, ôóíãèöèäû, ðåòàðäàíòû. Âñåãî íà 1 ãà ñåâîîáîðîòíîé ïëîùàäè
ïðèìåíÿëè 60 êã ä.â. ìèíåðàëüíûõ óäîáðåíèé, â òîì ÷èñëå àçîòíûõ – 24, ôîñôîðíûõ – 36 êã. Ñîðò
ïøåíèöû – Îìñêàÿ 36.

Ïî÷âà – ëóãîâî-÷åðíîçåìíàÿ ñðåäíåìîùíàÿ ñðåäíåãóìóñîâàÿ òÿæåëîñóãëèíèñòàÿ, ðåàêöèÿ
ñðåäû íåéòðàëüíàÿ.
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Áèîëîãè÷åñêàÿ àêòèâíîñòü ïî÷âû îïðåäåëÿëàñü îáùåïðèíÿòûìè ñòàíäàðòíûìè ìåòîäàìè
[4, 5]. Ïî÷âåííûå îáðàçöû îòáèðàëèñü 3 ðàçà â òå÷åíèå âåãåòàöèè çåðíîâûõ: â ïåðèîä êóùåíèÿ
(èþíü), êîëîøåíèÿ (èþëü), íàëèâà çåðíà (êîíåö àâãóñòà – ñåíòÿáðü) â ñëîå 0–20 ñì.

Ïîãîäíûå óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà 2012 ã. áûëè çàñóøëèâûìè, êîëè÷åñòâî îñàäêîâ
ñîñòàâèëî 72,6 % îò íîðìû ïðè ÃÒÊ 0,69. Â 2013 ã., çà èñêëþ÷åíèåì çàñóøëèâîãî èþíÿ, ìåòåîóñëî-
âèÿ âåãåòàöèîííîãî ïåðèîäà áûëè áëàãîïðèÿòíûìè äëÿ çåðíîâûõ êóëüòóð. Êîëè÷åñòâî îñàäêîâ çà
ìàé–àâãóñò ñîñòàâèëî 218 ìì (111 % îò íîðìû) ïðè ÃÒÊ – 1,16. Ëåòî 2014 ã. áûëî çàñóøëèâûì, ÃÒÊ
çà ìàé–àâãóñò  – 0,68.

Â ñðåäíåì çà ãîäû èññëåäîâàíèé ÷èñëåííîñòü îñíîâíûõ ãðóïï ìèêðîîðãàíèçìîâ, óòèëèçèðóþ-
ùèõ àçîò îðãàíè÷åñêèõ ñîåäèíåíèé íà ÌÏÀ è ìèíåðàëüíûé àçîò íà ÊÀÀ, ïîâûøàëàñü ïðè ïî÷âî-
çàùèòíûõ îáðàáîòêàõ, â ñðàâíåíèè ñî âñïàøêîé. Îáùåå êîëè÷åñòâî îïðåäåëÿåìûõ ìèêðîîðãàíèç-
ìîâ â ïî÷âå ïîä òðåòüåé êóëüòóðîé ïîñëå ïàðà ïðè ïî÷âîçàùèòíûõ îáðàáîòêàõ áûëî â 2,0–2,5 ðàçà
âûøå, ÷åì ïðè âñïàøêå â êîíòðîëüíîì âàðèàíòå.

Ïðèìåíåíèå êîìïëåêñíîé õèìèçàöèè ñïîñîáñòâîâàëî óâåëè÷åíèþ îáùåé ÷èñëåííîñòè ìèê-
ðîîðãàíèçìîâ ïðè ïëîñêîðåçíîé è îòâàëüíîé îáðàáîòêàõ â 1,2–2,0 ðàçà çà ñ÷åò âîçðàñòàíèÿ êîëè-
÷åñòâà îëèãîíèòðîôèëîâ – íà 54 è 227 % ê êîíòðîëþ ñîîòâåòñòâåííî. Ïðè èíòåíñèâíîé
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Âëèÿíèå ñèñòåìû îáðàáîòêè ïî÷âû è èíòåíñèâíîé òåõíîëîãèè âîçäåëûâàíèÿ íà ÷èñëåííîñòü ìèêðîôëîðû ïîä
òðåòüåé ïøåíèöåé ïîñëå ïàðà â çàâèñèìîñòè îò ñïîñîáîâ îáðàáîòêè ïî÷âû è ñðåäñòâ õèìèçàöèè (2012–2014 ãã.)

Îáðàáîòêà
ïî÷âû

Áàêòåðèè íà
ÌÏÀ, ìëí.

ÊÎÅ/ã

Ìèêðîîðãàíèç-
ìû íà ÊÀÀ,
ìëí. ÊÎÅ/ã

Îëèãîíèòðîôè-
ëû, ìëí ÊÎÅ/ã

Ôîñôàòìîáèëè-
çóþùèå, ìëí

ÊÎÅ/ã

Ãðèáû, òûñ.
ÊÎÅ/ã

Îáùåå êîë-âî
ìèêðîîðãàíèç-
ìîâ, ìëí ÊÎÅ/ã

Êîíòðîëü (áåç õèìèçàöèè)

Îòâàëüíàÿ 22,6 28,1 58,2 58,1 30,5 167,0

Ìèíèìàëüíàÿ 29,2 31,3 202,4 125,6 47,3 388,5

Ïëîñêîðåçíàÿ 31,6 33,2 148,1 135,4 69,1 348,3

Êîìïëåêñíàÿ õèìèçàöèÿ (N24P36+ãåðáèöèäû + ôóíãèöèäû + ðåòàðäàíòû)

Îòâàëüíàÿ 35,1 26,9 190,6 65,8 40,3 318,4

Ìèíèìàëüíàÿ 30,5 34,4 131,6 125,3 75,0 321,9

Ïëîñêîðåçíàÿ 31,4 31,1 228,1 144,8 55,0 435,4

Êîíòðîëü Êîìïëåêñíàÿ õèìèçàöèÿ

À – îòâàëüíàÿ, Â – ìèíèìàëüíàÿ, Ñ – ïëîñêîðåçíàÿ

Èíòåíñèâíîñòü ðàçëîæåíèÿ öåëëþëîçû (%) â çàâèñèìîñòè îò ñèñòåìû îáðàáîòêè ïî÷âû
è ïðèìåíåíèÿ ñðåäñòâ õèìèçàöèè  (2012–2014)



òåõíîëîãèè âîçäåëûâàíèÿ ïøåíèöû íàèáîëüøàÿ ÷èñëåííîñòü ìèêðîîðãàíèçìîâ áûëà â âàðèàíòå ñ
ïëîñêîðåçíîé îáðàáîòêîé.

Ìèíèìèçàöèÿ îáðàáîòêè ïî÷âû ñòèìóëèðîâàëà ðàçâèòèå ïî÷âåííûõ ãðèáîâ â ñðàâíåíèè ñî
âñïàøêîé: â 1,6–2,3 ðàçà â êîíòðîëüíîì âàðèàíòå, 1,4–1,9 ðàçà ïðè ïðèìåíåíèè ñðåäñòâ êîìïëåêñ-
íîé õèìèçàöèè, ÷òî ñîçäàåò íàïðÿæåííóþ ôèòîïàòîãåííóþ ñèòóàöèþ (ñì. òàáëèöó).

Èíòåíñèâíîñòü ðàçëîæåíèÿ öåëëþëîçû â ïî÷âå ÿâëÿåòñÿ èíòåãðèðîâàííûì ïîêàçàòåëåì å¸
áèîëîãè÷åñêîé àêòèâíîñòè, ïîñêîëüêó çàâèñèò îò ñëîæèâøåãîñÿ ïëîäîðîäèÿ.

Â ñðåäíåì çà âåãåòàöèîííûé ïåðèîä 2012–2014ãã. öåëëþëîçîëèòè÷åñêàÿ àêòèâíîñòü ïî÷âû â
ïàõîòíîì ñëîå ïðè êîìïëåêñíîé õèìèçàöèè áûëà âûøå íà 29 % â ñðàâíåíèè ñ êîíòðîëåì. Äîñòî-
âåðíî ñòèìóëèðîâàëè èíòåíñèâíîñòü ðàçëîæåíèÿ öåëëþëîçû èçó÷àåìûå ôàêòîðû. Äîëÿ ôàêòîðà À
(îáðàáîòêà ïî÷âû) ñîñòàâèëà 53,0 %, ôàêòîðà Â (õèìèçàöèÿ) - 25,5 % (ñì. ðèñóíîê).

Òàêèì îáðàçîì, èçìåíåíèÿ â ÷èñëåííîñòè è àêòèâíîñòè ïî÷âåííîé ìèêðîôëîðû â çàâèñèìî-
ñòè îò òåõíîëîãèè âîçäåëûâàíèÿ ïøåíèöû, ñóùåñòâåííî âëèÿþò íà ýêîëîãè÷åñêîå ñîñòîÿíèå ëó-
ãîâî-÷åðíîçåìíîé ïî÷âû, ýëåìåíòû å¸ ïëîäîðîäèÿ.

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî âíåäðåíèå ïî÷âîçàùèòíûõ îáðàáîòîê, ðàöèîíàëüíîå èñïîëüçîâà-
íèå óäîáðåíèé è ãåðáèöèäîâ ñïîñîáñòâóþò ñîêðàùåíèþ ýíåðãåòè÷åñêèõ çàòðàò, ñîõðàíåíèþ ïëî-
äîðîäèÿ ïî÷â è ðîñòó óðîæàéíîñòè çåðíîâûõ êóëüòóð.
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Ãîñóäàðñòâåííîå íàó÷íîå ó÷ðåæäåíèå
Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà, ã. Îìñê, ÐÔ
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Ñîâðåìåííûå àãðîýêîñèñòåìû çåðíîâûõ êóëüòóð, çàíèìàþùèå òîëüêî â Îìñêîé îáëàñòè áîëåå
2 ìëí ãà, â îñíîâíîì (80–85 %) ñêîíöåíòðèðîâàíû â ëåñîñòåïíûõ è ñòåïíûõ àãðîëàíäøàôòàõ ñ ãî-
äîâûì êîëè÷åñòâîì îñàäêîâ ìåíåå 400 ìì.

Ñîõðàíåíèå ñòåðíåâîãî ïîêðîâà è îñòàâëåíèå ðàñòèòåëüíûõ îñòàòêîâ íà ïîâåðõíîñòè ïîëÿ -
íåîòúåìëåìûé ýëåìåíò ïî÷âîçàùèòíîãî çåìëåäåëèÿ çàñóøëèâûõ àãðîëàíøàôòîâ Çàïàäíîé Ñè-
áèðè.

Èññëåäîâàíèÿìè, ïðîâåäåííûìè â çàñóøëèâûõ ðåãèîíàõ, óñòàíîâëåíî, ÷òî ñèñòåìàòè÷åñêîå
âíåñåíèå íà ïîâåðõíîñòü ïîëÿ èçìåëü÷¸ííîé ñîëîìû îêàçûâàåò ïîëîæèòåëüíîå âëèÿíèå íà ñîõðà-
íåíèå âëàãè, ñíèæåíèå äåôëÿöèè, ïîïîëíåíèå îðãàíè÷åñêîãî âåùåñòâà, áèîëîãè÷åñêóþ àêòèâ-
íîñòü, óðîæàéíîñòü çåðíà è ñîêðàùàåò çàòðàòû íà óáîðêó.

Èñïîëüçîâàíèå ñîëîìû â àãðîöåíîçàõ èìååò ýêîëîãî-ãåîõèìè÷åñêóþ çíà÷èìîñòü, òàê êàê ñî-
õðàíÿåòñÿ è ïîääåðæèâàåòñÿ êðóãîâîðîò ìèíåðàëüíîãî ïèòàíèÿ ðàñòåíèé. Âîâëå÷åíèå ñîëîìû è
ïðîäóêòîâ å¸ ðàçëîæåíèÿ â áàëàíñîâî-âåùåñòâåííî-ýíåðãåòè÷åñêèé ïðîöåññ ïîçâîëÿåò ôîðìèðî-
âàòü îòíîñèòåëüíî ðàâíîâåñíîå ïðèðîäîïîëüçîâàíèå.

Ïðè ðàçäåëüíîì ïðèìåíåíèè ñîëîìû è âûñîêîì äåôèöèòå â ïî÷âå ïîäâèæíîãî àçîòà, ýôôåê-
òèâíîñòü å¸ â ñåâîîáîðîòàõ íåâûñîêà, íî äåïðåññèâíîãî âëèÿíèÿ íà óðîæàéíîñòü íå óñòàíîâëåíî.
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Ñî÷åòàíèå ñîëîìû ñ óäîáðåíèÿìè è ñðåäñòâàìè çàùèòû ðàñòåíèé ñïîñîáñòâóåò ïîâûøåíèþ óðî-
æàéíîñòè è ïîòåíöèàëüíîãî ïëîäîðîäèÿ ÷åðíîçåìíûõ ïî÷â. Ðåçóëüòàòèâíîñòü ðàçëè÷íûõ ïðè¸ìîâ
îáðàáîòêè ïî÷âû ïðè äëèòåëüíîì âíåñåíèè ñîëîìû, èçìåíåíèè àçîòíîãî ðåæèìà ïî÷â è ôèòîñà-
íèòàðíîãî ñîñòîÿíèÿ àãðîôèòîöåíîçà íå óñòàíîâëåíà. Èñïîëüçîâàíèå ñîëîìû íà õîçÿéñòâåííûå
íóæäû ñîñòàâëÿåò 15–20 %, à ïëîùàäü âíåñåíèÿ – áîëåå 900 òûñ. ãà. Îò âñåé ïëîùàäè ïîñåâà çåð-
íîâûõ êóëüòóð ñîëîìà èñïîëüçóåòñÿ íà 42–57 %, à áîëüøàÿ ÷àñòü (54–57 %) âíîñèòñÿ â çàñóøëèâîé
ýðîçèîííî îïàñíîé ñòåïíîé çîíå.

Ìóëü÷èðóþùèé ñëîé ïðåäîõðàíÿåò ïî÷âó îò äåôëÿöèè è âîäíîé ýðîçèè íà ðàñ÷ëåí¸ííîì
ðåëüåôå. Îáîãàùåíèå âåðõíåãî ñëîÿ îðãàíè÷åñêèì âåùåñòâîì ñîçäà¸ò áëàãîïðèÿòíûå óñëîâèÿ äëÿ
äîìèíèðîâàíèÿ ïðîöåññîâ ãóìèôèêàöèè íàä ìèíåðàëèçàöèåé îðãàíèêè, ÷òî ïîâûøàåò ïîòåíöè-
àëüíîå ïëîäîðîäèå ïî÷â, êîòîðîå ìîæåò ïðîÿâëÿòüñÿ ÷åðåç 5–10 ëåò è áîëåå.

Äëèòåëüíûå (41 ãîä) èññëåäîâàíèÿ, ïðîâåäåííûå â ñòàöèîíàðíîì çåðíîïàðîïðîïàøíîì ñåâî-
îáîðîòå ÃÍÓ ÑèáÍÈÈÑÕ, ïîêàçàëè, ÷òî ñèñòåìû îáðàáîòêè ïî÷âû, ðàçëè÷àþùèåñÿ ïî ñòåïåíè
èíòåíñèâíîñòè âîçäåéñòâèÿ è ïî÷âîîõðàííîé íàïðàâëåííîñòè, ñðåäñòâà èíòåíñèôèêàöèè è ïðè-
ìåíåíèå ñîëîìû îêàçûâàþò çàìåòíîå âëèÿíèå íà óðîæàéíîñòü çåðíîâûõ êóëüòóð è âûõîä çåðíà ñ
1 ãà ïàøíè (òàáë. 1).

Ñî âòîðîé ðîòàöèè çåðíîïàðîïðîïàøíîãî ñåâîîáîðîòà, â îñíîâíîì èç-çà íàðàñòàíèÿ íà ïî÷-
âîçàùèòíûõ îáðàáîòêàõ ñîðíîãî êîìïîíåíòà ñ ïðåîáëàäàíèåì âèäîâ, óñòîé÷èâûõ ê 2,4-Ä è ìÿòëè-
êîâûõ, óõóäøåíèÿ àçîòíîãî è âîäíîãî ðåæèìà, îòìå÷àåòñÿ çàêîíîìåðíîñòü ñíèæåíèÿ óðîæàéíîñòè
çåðíà ïî ìåðå ñîêðàùåíèÿ èíòåíñèâíîñòè îáðàáîòêè ïî÷âû â ñåâîîáîðîòå.

Ïðè ñèñòåìàòè÷åñêîì (ñ 1986 ã.) âíåñåíèè íà ïîëÿ ñ çåðíîâûìè êóëüòóðàìè èçìåëü÷¸ííîé ñî-
ëîìû áåç ïðèìåíåíèÿ ñðåäñòâ èíòåíñèôèêàöèè, ñîõðàíèëàñü òåíäåíöèÿ ñíèæåíèÿ ïðîäóêòèâíî-
ñòè ïàøíè ïðè ñîêðàùåíèè èíòåíñèâíîñòè îáðàáîòêè ïî÷âû â ñåâîîáîðîòå. Òàê, îòíîñèòåëüíî
îòâàëüíîé ñèñòåìû óìåíüøåíèå âûõîäà çåðíà ñ 1 ãà ïàøíè ïðè ïëîñêîðåçíîé îáðàáîòêå ñîñòàâëÿ-
ëî äî 11–12 %, à íà ìèíèìàëüíîé äîñòèãëî 16–23 %, â òîì ÷èñëå ïîñëå íåïàðîâûõ ïðåäøåñòâåííè-
êîâ ñîîòâåòñòâåííî 18–21 è 28–36 % ïðè óìåíüøåíèè êëåéêîâèíû â çåðíå äî 1,7 %.

Ðåñóðñîñáåðåãàþùèå òåõíîëîãèè âûðàùèâàíèÿ çåðíà, â òîì ÷èñëå è ïðåäåëüíî ìèíèìàëüíûå
(«Íîó- òèëë»), ïðåäóñìàòðèâàþò, êðîìå îòêàçà îò ïàðà è îáðàáîòêè ïî÷âû, îáÿçàòåëüíîå ïðèìåíå-
íèå ãåðáèöèäîâ â ñî÷åòàíèè ñ ðàçáðàñûâàíèåì ðàñòèòåëüíûõ îñòàòêîâ íà ïîâåðõíîñòè ïîëÿ, ÷òî â
çíà÷èòåëüíîé ñòåïåíè äîëæíî ïîâûøàòü èõ ðåçóëüòàòèâíîñòü.

Èññëåäîâàíèÿìè óñòàíîâëåíî, ÷òî ïðè ïðèìåíåíèè ãåðáèöèäîâ â ïåðâóþ ðîòàöèþ ñåâîîáîðî-
òà ïî âûõîäó çåðíà ñ 1 ãà ïàøíè ðåñóðñîñáåðåãàþùèå ïðè¸ìû îáðàáîòêè ïî÷âû áûëè ðàâíîöåííû
îòâàëüíîé òåõíîëîãèè – 1,33–1,42 ò/ãà. Âî âòîðóþ è ïîñëåäóþùèå ðîòàöèè ñåâîîáîðîòà ñ âíåñåíè-
åì èçìåëü÷¸ííîé ñîëîìû, ïðèìåíåíèå ïî÷âîîõðàííîé ïëîñêîðåçíîé îáðàáîòêè ïî÷âû ñíèæàëî
ïðîäóêòèâíîñòü ïàøíè âñåãî äî 9,0 % è áûëî ýêîíîìè÷åñêè è ýêîëîãè÷åñêè öåëåñîîáðàçíî.

Íåñêîëüêî èíàÿ ñèòóàöèÿ ñêëàäûâàåòñÿ íà çàìóëü÷èðîâàííîé íå îáðàáîòàííîé ñ îñåíè ïî÷âå.
Óòâåðæäåíèå î òîì, ÷òî âíåñåíèå èçìåëü÷¸ííîé ñîëîìû è îáîãàùåíèå ïî÷âû îðãàíè÷åñêèì âåùå-
ñòâîì ïðè ðàâíîâåñíîé ïëîòíîñòè âåðõíåãî ñëîÿ íå òðåáóåò îñåííåãî ðûõëåíèÿ, â íàøèõ äëèòåëü-
íûõ èññëåäîâàíèÿõ íå íàõîäèò ïîäòâåðæäåíèÿ, â òîì ÷èñëå è ïðè ñèñòåìàòè÷åñêîé õèìè÷åñêîé
ïðîïîëêå ïîñåâîâ çåðíîâûõ êóëüòóð.

Íà÷èíàÿ ñî âòîðîé ðîòàöèè ñåâîîáîðîòà, ïðè äëèòåëüíîì âíåñåíèè èçìåëü÷¸ííîé ñîëîìû íà
ïîâåðõíîñòü ïîëÿ è õèìè÷åñêîé ïðîïîëêå ïîñåâîâ, âàðèàíò ñ « íóëåâîé» îñåííåé îáðàáîòêîé ïî÷-
âû ïî âûõîäó çåðíà ñ 1 ãà ïàøíè óñòóïàë îòâàëüíîé íà 12–18 % ïðè ñíèæåíèè êëåéêîâèíû â çåðíå.

Ïðèíöèïèàëüíûì âîïðîñîì ïðè âíåäðåíèè ñîâðåìåííûõ òåõíîëîãèé âûðàùèâàíèÿ çåðíà, â
òîì ÷èñëå è «Íîó-Òèëë», îñòà¸òñÿ öåëåñîîáðàçíîñòü ìåõàíè÷åñêîé îñåííåé îáðàáîòêè ïî÷âû ñ
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Âûõîä çåðíà ñ 1 ãà ïàøíè â çåðíîïàðîïðîïàøíîì ñåâîîáîðîòå â çàâèñèìîñòè îò ñèñòåìû îáðàáîòêè ïî÷âû
è âíåñåíèÿ ñîëîìû, ò/ãà (þæíàÿ ëåñîñòåïü), 1973–2013 ãã.

Ñèñòåìà îáðàáîòêè
ïî÷âû â ñåâîîáîðîòå

Ãîäû
Ñðåäíåå çà

41 ãîä
1973–1978 1979–1985 1986–2000 2001–2005 2006–2010 2011–2013

Áåç ñîëîìû Âíåñåíèå ñîëîìû

Îòâàëüíàÿ 1,35 1,39 1,40 1,16 1,23 1,37 1,34

Ïëîñêîðåçíàÿ 1,36 1,17 1,25 1,02 1,08 1,32 1,21

Ìèíèìàëüíàÿ 1,29 1,06 1,11 0,98 1,01 1,06 1,10



ïðèìåíåíèåì ãåðáèöèäîâ, óäîáðåíèé è èçìåëü÷¸ííîé ñîëîìû íà ÷åðíîç¸ìíûõ ïî÷âàõ ëåñîñòåï-
íûõ àãðîëàíäøàôòîâ Çàïàäíîé Ñèáèðè. Â íàøèõ èññëåäîâàíèÿõ ñ 1979 ã. íà 1 ãà ïàøíè ëîêàëüíî
âíîñèëîñü äî 63 êã àçîòíî-ôîñôîðíûõ óäîáðåíèé (N24P39). Íàáëþäåíèÿ ïîêàçàëè, ÷òî ñîâìåñòíîå
ïðèìåíåíèå óäîáðåíèé, ãåðáèöèäîâ íà ôîíå âíåñåíèÿ èçìåëü÷¸ííîé ñîëîìû ñïîñîáñòâóåò ïîâû-
øåíèþ ïðîäóêòèâíîñòè çåðíîâûõ êóëüòóð, à ðàçëè÷èÿ ìåæäó ïîëÿðíûìè âàðèàíòàìè îáðàáîòêè
ïî÷âû ïîñòåïåííî ñãëàæèâàþòñÿ, íî îêîí÷àòåëüíî íå óñòðàíÿþòñÿ (òàáë. 2).

Äàæå ïðè óëó÷øåíèè óñëîâèé êîðíåâîãî ïèòàíèÿ, î÷èùåíèè àãðîôèòîöåíîçîâ îò ñîðíîãî
êîìïîíåíòà è ñèñòåìàòè÷åñêîì âíåñåíèè ñîëîìû, çîíàëüíàÿ çÿáëåâàÿ îáðàáîòêà ïî÷âû ïî-ïðåæ-
íåìó îñòà¸òñÿ íåîáõîäèìûì ýëåìåíòîì òåõíîëîãèè ïîâûøåíèÿ óðîæàéíîñòè çåðíà.

Ñîãëàñíî ìíîãîëåòíèì äàííûì, ïðåäåëüíî ìèíèìàëüíàÿ îáðàáîòêà ÷åðíîç¸ìíûõ ïî÷â ïðèâî-
äèò â ñåâîîáîðîòå ê ñíèæåíèþ âûõîäà çåðíà ñ 1 ãà ïàøíè íà 0,14–0,39 ò/ãà, èëè íà 9–15 %. Ïðàêòè-
÷åñêè ðàâíóþ ïðîäóêòèâíîñòü çåðíîâûõ êóëüòóð ñ ýíåðãî¸ìêîé îòâàëüíîé îáðàáîòêîé îáåñïå÷èâàåò
òîëüêî ðåñóðñîñáåðåãàþùàÿ êîìáèíèðîâàííàÿ ñèñòåìà îáðàáîòêè ïî÷âû – 1,86 ò/ãà, îñíîâàííàÿ
íà ÷åðåäîâàíèè îòâàëüíîé è ìåëêîé ïëîñêîðåçíîé îáðàáîòêè ïî÷âû â ñåâîîáîðîòå.

Ïðîâåäåííûå èññëåäîâàíèÿ ïîçâîëèëè óñòàíîâèòü, ÷òî è íà ïëîäîðîäíûõ ÷åðíîç¸ìíûõ ïî÷-
âàõ áîëåå óâëàæíåííîé ëåñîñòåïíîé çîíû ñîâìåñòíîå ïðèìåíåíèå ãåðáèöèäîâ, óäîáðåíèé è ðàñ-
òèòåëüíûõ îñòàòêîâ â ïîëåâûõ ñåâîîáîðîòàõ çåðíîâîãî íàïðàâëåíèÿ íå óñòðàíÿþò öåëåñîîáðàçíîñòè
ïðèìåíåíèÿ äèôôåðåíöèðîâàííîé ñèñòåìû îáðàáîòêè ïî÷âû, ïîñëåäñòâèÿ êîòîðîé ðåàëèçóþòñÿ
â êîíå÷íîì óðîæàå çåðíà. Ïîëîæèòåëüíîå äåéñòâèå îáóñëîâëåíî îïòèìèçàöèåé àãðîôèçè÷åñêèõ
ïàðàìåòðîâ, âîäíîãî ðåæèìà, óñâîåíèåì âëàãè, ïîâûøåíèåì íèòðèôèêàöèè, ñíèæåíèåì çàñîðåí-
íîñòè è èçìåíåíèåì âèäîâîãî ñîñòàâà àãðîôèòîöåíîçà. Òåõíîëîãèÿ «ïðÿìîãî» ïîñåâà, äàæå ïðè
ñèñòåìàòè÷åñêîì âíåñåíèè èçìåëü÷¸ííîé ñîëîìû, î÷èùåíèè ïîñåâîâ îò ñîðíîãî êîìïîíåíòà è
óëó÷øåíèè óñëîâèé ïèòàíèÿ, â êîíå÷íîì èòîãå ïðèâîäèò ê çàìåòíîìó íåäîáîðó çåðíà. Ñ ïðîäâè-
æåíèåì ê ñåâåðíûì àãðîëàíäøàôòàì ñ áîëüøèì êîëè÷åñòâîì îñàäêîâ, óõóäøåíèåì òåìïåðàòóðíî-
ãî ðåæèìà è áîíèòåòà ïî÷â, ýôôåêòèâíîñòü «íóëåâûõ» òåõíîëîãèé óñòóïàåò ðåñóðñîñáåðåãàþùèì
êîìáèíèðîâàííûì âàðèàíòàì.

Òàêèì îáðàçîì, â ñîâðåìåííûõ ðåàëüíûõ óñëîâèÿõ ýêñòåíñèâíîãî çåðíîâîãî ïðîèçâîäñòâà â
ðåãèîíå ðàöèîíàëüíîå èñïîëüçîâàíèå ñîëîìû – íàèáîëåå ðåñóðñîñáåðåãàþùèé è ýêîëîãè÷íûé
àãðîïðè¸ì ïîâûøåíèÿ ïîòåíöèàëüíîãî è ýôôåêòèâíîãî ïëîäîðîäèÿ çîíàëüíûõ ïî÷â. Ïîëîæè-
òåëüíîå äåéñòâèå âíåñ¸ííîé ñîëîìû ïðîÿâëÿåòñÿ ñî âðåìåíåì è âîçðàñòàåò ïðè êîìïëåêñíîì
ïðèìåíåíèè ñ ìèíåðàëüíûìè óäîáðåíèÿìè, îñîáåííî àçîòíûìè. Ñèñòåìàòè÷åñêîå îñòàâëåíèå
íà ïîâåðõíîñòè ïî÷âû ðàñòèòåëüíûõ îñòàòêîâ íå óñòðàíÿåò öåëåñîîáðàçíîñòü ïðèìåíåíèÿ ðà-
öèîíàëüíîé çîíàëüíîé ñèñòåìû îáðàáîòêè ïî÷âû â ñåâîîáîðîòàõ çåðíîâîãî íàïðàâëåíèÿ. Ïðè-
ìåíåíèå ñðåäñòâ èíòåíñèôèêàöèè â ñî÷åòàíèè ñ âíåñåíèåì ñîëîìû ñïîñîáñòâóåò ñîêðàùåíèþ
èíòåíñèâíîñòè îáðàáîòêè ïî÷âû ïðè âûðàùèâàíèè çåðíîâûõ êóëüòóð. Òåõíîëîãèÿ «ïðÿìîãî»
ïîñåâà ïðèâîäèò, êàê ïðàâèëî, ê ñíèæåíèþ óðîæàéíîñòè è êà÷åñòâà çåðíà îòíîñèòåëüíî ðåñóð-
ñîñáåðåãàþùèõ êîìáèíèðîâàííûõ ñèñòåì îáðàáîòêè ïî÷âû â ïîëåâûõ ñåâîîáîðîòàõ çàñóøëèâûõ
ðåãèîíîâ Çàïàäíîé Ñèáèðè.
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Âûõîä çåðíà ñ 1 ãà ïàøíè â çåðíîïàðîïðîïàøíîì ñåâîîáîðîòåâ çàâèñèìîñòè îò ñèñòåìû îáðàáîòêè ïî÷âû
è âíåñåíèÿ ñîëîìû ïðè ïðèìåíåíèè ãåðáèöèäîâ è óäîáðåíèé, ò/ãà (þæíàÿ ëåñîñòåïü), 1979–2013 ãã.

Ñèñòåìà îáðàáîòêè
ïî÷âû â ñåâîîáîðîòå

Ãîäû

Ñðåäíåå
çà 35 ëåò1979–1985 1986–2000 2001–2005 2005–2010 2011–2013

áåç ñîëîìû Âíåñåíèå ñîëîìû

Îòâàëüíàÿ 1,70 1,65 1,78 2,68 2,36 1,89

Êîìáèíèðîâàííàÿ 1,65 1,61 1,74 2,71 2,32 1,86

Ïëîñêîðåçíàÿ 1,61 1,62 1,64 2,51 2,02 1,78

Ìèíèìàëüíàÿ 1,55 1,51 1,63 2,29 2,08 1,69



ÓÄÊ 635.21: 631.811.98 (571.56)
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ÂÂÅÄÅÍÈÅ

Ïîëó÷åíèå ñòàáèëüíûõ óðîæàåâ çäîðîâûõ êëóáíåé äîñòèãàåòñÿ ïðè ñâîåâðåìåííîé ñèñòåìå çà-
ùèòû ðàñòåíèé. Â íàñòîÿùåå âðåìÿ âñå áîëüøóþ ïîïóëÿðíîñòü ïðèîáðåòàþò ïðåïàðàòû, äåéñò-
âóþùèå íå ïî ïðèíöèïó áèîöèäíîñòè, à ïî ïðèíöèïó àêòèâàöèè îáðàçîâàíèÿ â ðàñòåíèÿõ
áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ, ñíèæàþùèõ æèçíåñïîñîáíîñòü ïàòîãåíîâ. Ê èõ ÷èñëó îòíîñÿòñÿ
è ðåãóëÿòîðû ðîñòà ðàñòåíèé (ÐÐÐ), ïðèìåíåíèå êîòîðûõ äàåò âîçìîæíîñòü êàê íàïðàâëåííî ðåãó-
ëèðîâàòü ïðîöåññ ðîñòà è ðàçâèòèÿ ðàñòåíèé, òàê è ïîëíåå èñïîëüçîâàòü ïîòåíöèàëüíûå âîçìîæ-
íîñòè ñîðòà. Íåìàëîâàæíîå çíà÷åíèå èìååò è òî, ÷òî ïðèìåíåíèå ÐÐÐ ïîìîãàåò ïîâûñèòü
óñòîé÷èâîñòü ðàñòåíèé ê ïîðàæàåìîñòè áîëåçíÿìè â ïåðèîä âåãåòàöèè.

ÓÑËÎÂÈß È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïî èçó÷åíèþ ïðèìåíåíèÿ ÐÐÐ íà êàðòîôåëå ïðîâîäèëèñü ñ 2006 ïî 2008 ã. â
îïûòíîì ñòàöèîíàðå Õîëáóÿ ñ. Îé Õàíãàëàññêîãî óëóñà. Â èññëåäîâàíèÿõ èñïîëüçîâàëñÿ ñåìåííîé
ìàòåðèàë ðàéîíèðîâàííîãî ñîðòà Âàðìàñ, ïëîùàäü ó÷åòíîé äåëÿíêè 25 ì2, ïîâòîðíîñòü òðåõêðàò-
íàÿ. Ïî÷âà îïûòíîãî ó÷àñòêà ìåðçëîòíî òàåæíî ïàëåâàÿ, ïî ìåõàíè÷åñêîìó ñîñòàâó ñóïåñ÷àíàÿ, ñ
àãðîõèìè÷åñêèìè ïîêàçàòåëÿìè: ñîäåðæàíèå ãóìóñà (ïî Òþðèíó) – 2,4–3,0 %; ïîäâèæíîãî ôîñ-
ôîðà (ïî Êèðñàíîâó) – 17,4–23,8 ìã/100 ã ïî÷âû; îáìåííîãî êàëèÿ (ïî Ìàñëîâîé) – 26,2–
33,2 ìã/100 ã ïî÷âû; ðÍ 7,8.

Ïîäãîòîâêà ïî÷âû è òåõíîëîãèÿ âûðàùèâàíèÿ êàðòîôåëÿ îáùåïðèíÿòàÿ äëÿ Ðåñïóáëèêè Ñàõà
(ßêóòèÿ). Çà ïåðèîä âåãåòàöèè â îïûòå áûëî ïðîâåäåíî 2–3 ïîëèâà íîðìîé 250–300 ì2, óõîä çà ïî-
ñàäêàìè ñîñòîÿë èç êóëüòèâàöèé ïî âñõîäàì è ãëóáîêîãî îêó÷èâàíèÿ.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Àíàëèç ðåçóëüòàòîâ ïîêàçàë, ÷òî èññëåäóåìûå ïðåïàðàòû íå âëèÿëè íà ïðîõîæäåíèå îñíîâíûõ
ôåíîëîãè÷åñêèõ ôàç, êîòîðûå â áîëüøåé ñòåïåíè çàâèñåëè îò îñîáåííîñòåé ñîðòà è ìåòåîóñëîâèé
ãîäà. Ïî ìîðôîìåòðè÷åñêèì ïîêàçàòåëÿì â ñðåäíåì çà òðè ãîäà äîñòîâåðíîãî ïðåâûøåíèÿ âûñîòû
ðàñòåíèé îòìå÷åíî òàêæå íå áûëî.

Íåêîòîðûå èç èñïîëüçóåìûõ ïðåïàðàòîâ îáóñëîâèëè ñóùåñòâåííîå ïîâûøåíèå óðîæàéíîñòè
êàðòîôåëÿ. Ïðè îáðàáîòêå ïðåïàðàòîì «Ýêîñò 1/3» ïðèáàâêà óðîæàÿ ñîñòàâèëà 3,0 ò/ãà, ïðåïàðàòà-
ìè «Ýïèí-Ýêñòðà» è «Áóòîí» — 1,5–1,6 ò/ãà. Ïðè ýòîì íàèáîëüøàÿ òîâàðíîñòü (92 %) ïîëó÷åíà
ïðè îáðàáîòêå ïðåïàðàòàìè «Èììóíîöèòîôèò» è «Ýïèí-Ýêñòðà», ïîâûøåíèå ñîñòàâèëî 5 % ïî
îòíîøåíèþ ê ñòàíäàðòó (ðèñ. 1).

Îáùåèçâåñòíî, ÷òî â óñëîâèÿõ ñåâåðíîãî çåìëåäåëèÿ êëóáíè êàðòîôåëÿ îäíèõ è òåõ æå ñîðòîâ
ñîäåðæàò ìåíüøåå êîëè÷åñòâî ñóõèõ âåùåñòâ è ñîîòâåòñòâåííî ìåíüøå êðàõìàëà, àñêîðáèíîâîé
êèñëîòû è äðóãèõ âåùåñòâ ïî ñðàâíåíèþ ñ áîëåå þæíûìè øèðîòàìè. Â íàøèõ èññëåäîâàíèÿõ íàè-
áîëüøèì ñîäåðæàíèåì êðàõìàëà â êëóáíÿõ âûäåëèëñÿ âàðèàíò ñ îáðàáîòêîé «Ýêîñò 1/3» – 13,0 %,
÷òî ïðåâûøàåò êîíòðîëüíûé âàðèàíò íà 2,8 %.

Ïîâûøåííûì ñîäåðæàíèåì ñóõîãî âåùåñòâà â êëóáíÿõ âûäåëèëñÿ âàðèàíò ñ îáðàáîòêîé «Áó-
òîí» – 22,5 %, ïðèáàâêà ïî ñðàâíåíèþ ñ êîíòðîëüíûì âàðèàíòîì 2,4 %. Îñòàëüíûå âàðèàíòû áûëè
íà óðîâíå êîíòðîëüíîãî âàðèàíòà – 20,1 %.

Ïî ñîäåðæàíèþ àñêîðáèíîâîé êèñëîòû â êëóáíÿõ âûäåëèëñÿ âàðèàíò ñ îáðàáîòêîé «Áóòîí» –
11,9 ìã/%. Ñîäåðæàíèå àñêîðáèíîâîé êèñëîòû â êëóáíÿõ íà âàðèàíòàõ ñ îáðàáîòêîé «Àãàò 25Ê»,
«Öèðêîí», «Èììóíîöèòîôèò» è «Ýïèí-Ýêñòðà» áûëî íèçêîå (8,8–9,5 ìã/%) è íå ïðåâûøàëî êîí-
òðîëüíûé âàðèàíò (10,2 ìã/%).
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íà êîíòðîëüíîì âàðèàíòå – 6,5 %. Âûïàäîâ âñõîäîâ íå íàáëþäàëîñü âî âñåõ âàðèàíòàõ. Â ïîñëå-
äóþùåì âíåøíèé âèä ðàñòåíèé êàðòîôåëÿ ïî âàðèàíòàì îïûòà íå èìåë ñóùåñòâåííûõ ðàçëè÷èé.

Â óñëîâèÿõ ßêóòèè èç áàêòåðèàëüíûõ áîëåçíåé íàèáîëüøóþ ðàñïðîñòðàíåííîñòü èìåþò êîëüöå-
âàÿ ãíèëü è ÷åðíàÿ íîæêà. Â ìåñòíûõ óñëîâèÿõ áàêòåðèîçû íàèáîëåå âðåäîíîñíû â ãîäû ñ íåäîñòàò-
êîì òåïëà â âåãåòàöèîííûé ïåðèîä è îñàäêàìè â êîíöå âåãåòàöèè. Â íàøèõ èññëåäîâàíèÿõ
áàêòåðèàëüíûõ áîëåçíåé çà âåãåòàöèîííûå ïåðèîäû âíå çàâèñèìîñòè îò îáðàáîòîê îòìå÷åíî íå áûëî.

Èñõîäÿ èç ïîëó÷åííûõ äàííûõ, ñëåäóåò, ÷òî îáðàáîòêà ïðåïàðàòîì «Ýêîñò 1/3» îáåñïå÷èâàåò
ñóùåñòâåííóþ ïðèáàâêó óðîæàéíîñòè (22,3 ò/ãà), ïðèáàâêà óðîæàÿ ñîñòàâèëà 3,0 ò/ãà ïî ñðàâíå-
íèþ ñ êîíòðîëüíûì âàðèàíòîì (19,3 ò/ãà), à îáðàáîòêè ïðåïàðàòàìè «Àãàò 25Ê» è «Ìèâàë» ñíèæà-
þò ïîðàæàåìîñòü ðàñòåíèé êàðòîôåëÿ.

Òàêèì îáðàçîì, äëÿ ïîâûøåíèÿ óðîæàéíîñòè è óëó÷øåíèÿ êà÷åñòâà êëóáíåé íà ìåðçëîò-
íî-ïîéìåííûõ ïî÷âàõ ßêóòèè ðåêîìåíäóåòñÿ ïåðåä ïîñàäêîé êëóáíè êàðòîôåëÿ îáðàáîòàòü ïðå-
ïàðàòàìè «Ýêîñò 1/3», «Àãàò 25Ê» è «Ìèâàë».
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Ïðèðîäíûé ðàñòèòåëüíûé ïîòåíöèàë Åíèñåéñêîãî Ñåâåðà ñëóæèò ãàðàíòîì ðàçâèòèÿ òðàäè-
öèîííîé äëÿ êîðåííîãî íàñåëåíèÿ ñåâåðíûõ òåððèòîðèé îòðàñëè ñåëüñêîãî õîçÿéñòâà – ñåâåðíîãî
äîìàøíåãî îëåíåâîäñòâà. Â ñâÿçè ñ îðãàíèçàöèåé êîðìîâîé áàçû ýòîé îòðàñëè, ìîíèòîðèíã è
îöåíêà ñîñòîÿíèÿ ðàñòèòåëüíûõ ðåñóðñîâ îëåíüèõ ïàñòáèù – îäíî èç ïðèîðèòåòíûõ íàïðàâëåíèé
ãåîáîòàíè÷åñêèõ èññëåäîâàíèé, êîòîðûå íåîáõîäèìî ïðîâîäèòü â ñåâåðíûõ ðåãèîíàõ äëÿ ïîëó÷å-
íèÿ ñâåäåíèé î êà÷åñòâå ïàñòáèù è îïåðàòèâíîãî êîíòðîëÿ èõ ñîñòîÿíèÿ.

Îöåíêà ñîñòîÿíèÿ ïàñòáèù âûïîëíåíà â 2013 ã. ñ ïîìîùüþ äèñòàíöèîííûõ ìåòîäîâ ñïóòíè-
êîâîãî çîíäèðîâàíèÿ [1]. Êëþ÷åâîé ó÷àñòîê (20 òûñ. ãà) ðàñïîëîæåí íà ïðàâîáåðåæüå ð. Åíèñåÿ â
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Ò à á ë è ö à 2

Âëèÿíèå ïðèìåíåíèÿ ÐÐÐ íà ïîðàæàåìîñòü ðàñòåíèé êàðòîôåëÿ ñ. Âàðìàñ â ñðåäíåì çà 2006–2008 ãã., %

Âàðèàíò

Ãðèáíûå Âèðóñíûå Áàêòåðèîçû
Âñåãî

áîëüíûõ,
%

ðèçîêòî-
íèîç

ìàêðîñïî-
ðèîç

ìîçàèêà
îáûêí

ìîçàèêà
ìîðù.

÷åðíàÿ
íîæêà

êîëüöåâàÿ

ãíèëü

Êîíòðîëü – áåç îáðàáîòêè 0,5 6,5 5,0 7,0 � � 19,0

Îáðàáîòêà «Ìèâàë» – 2,0 0,5 5,5 – – 8,5

Îáðàáîòêà «Áóòîí» 0,5 1,0 6,5 4,5 – – 12,5

Îáðàáîòêà «Àãàò 25Ê» – 1,5 3,0 1,5 – – 6,0

Îáðàáîòêà «Öèðêîí» – 4,0 9,0 4,0 – – 17,0

Îáðàáîòêà «Èììóíîöèòîôèò» – 5,0 7,5 5,0 – – 17,5

Îáðàáîòêà «Ýêîñò 1/3» 0,5 4,5 – 8,5 – – 13,5

Îáðàáîòêà «Ýïèí–Ýêñòðà» – 6,0 2,5 6,0 – – 14,5



îêðåñòíîñòÿõ ïîñ. Ïîòàïîâî íà îáøèðíîì ïîíèæåíèè ìåæäó õðåáòîì Ëîíòîêîéñêèé Êàìåíü è
ðóñëîì ð. Åíèñåÿ â çîíå ëåñîòóíäðû, ãäå íà äîëþ îëåíüèõ ïàñòáèù ïðèõîäèòñÿ äî 40 % çåìåëüíûõ
óãîäèé [2].

Ïîñëå äåøèôðèðîâàíèÿ ìíîãîçîíàëüíîé ñïóòíèêîâîé ñúåìêè, ðàñïîçíàíû ëàíäøàôòíûå
îñîáåííîñòè, è ïî èçìåíåíèþ íàäçåìíîé áèîìàññû âûäåëåíû 3 êàòåãîðèè ïàñòáèù (çåëåíûå, ëè-
øàéíèêîâûå è ñìåøàííûå).

À – ëàíäøàôòû ñ î÷åíü âûñîêèì óðîâíåì èçìåí÷èâîñòè íàäçåìíîé áèîìàññû â òå÷åíèå âåãå-
òàöèîííîãî ïåðèîäà – îò 0 äî ìàêñèìàëüíûõ çíà÷åíèé áèîìàññû (äî 140 ö/ãà). Ê äàííûì òèïàì
ëàíäøàôòîâ îòíîñèòñÿ àêêóìóëÿòèâíàÿ ðàâíèíà ïîéìû ð. Åíèñåÿ ñ ëóãîâîé, ðåäêîëåñíîé, áîëîò-
íîé è îêîëîâîäíîé ðàñòèòåëüíîñòüþ. Äàííûå ëàíäøàôòû â ïîëíîì îáúåìå îòíîñÿòñÿ ê êàòåãîðèè
çåëåíûõ îëåíüèõ ïàñòáèù.

Á – ëàíäøàôòû ñ íàèáîëåå íèçêèì óðîâíåì èçìåí÷èâîñòè íàäçåìíîé çåëåíîé áèîìàññû, êî-
òîðàÿ íå ïðåâûøàåò 30–40 ö/ãà. Ýòî ïðîñòðàíñòâà ñ òóíäðîâûìè ñîîáùåñòâàìè ñ äîëåé ïîêðûòèÿ
ëèøàéíèêàìè äî 90 %. Äîïîëíèòåëüíî ê çåëåíîé ìàññå, áèîìàññà ëèøàéíèêîâ â ýòèõ óñëîâèÿõ
äîñòèãàåò 50–60 ö/ãà. Ïîäàâëÿþùåå ÷èñëî ðàñòèòåëüíûõ ñîîáùåñòâ ýòîãî ëàíäøàôòà îòíîñèòñÿ ê
êàòåãîðèè ëèøàéíèêîâûõ îëåíüèõ ïàñòáèù.

Â – ëàíäøàôòû âîäîðàçäåëüíûõ òóíäðîâûõ òåððèòîðèé ñ óìåðåííîé àìïëèòóäîé èçìåí÷èâî-
ñòè ïîêàçàòåëåé íàäçåìíîé áèîìàññû îò 50–100 ö/ãà è áèîìàññû ëèøàéíèêîâ îò 0 äî 30 ö/ãà. Â
ïðåäåëàõ äàííîãî òèïà ëàíäøàôòîâ â çíà÷èòåëüíîé ñòåïåíè ïðåîáëàäàþò ñìåøàííûå îëåíüè ïàñò-
áèùà.

Âî ìíîãèõ ëàíäøàôòíî-ãåîáîòàíè÷åñêèõ êîíòóðàõ âñòðå÷àþòñÿ êàê çåëåíûå, òàê è ëèøàéíè-
êîâûå èëè ñìåøàííûå òèïû ïàñòáèù, íî áîëåå âñåãî ïðèõîäèòñÿ íà ëèøàéíèêîâûå ïàñòáèùà
(14 060 ãà, ÷òî ñîñòàâëÿåò 70,3 % îò èññëåäóåìîé ïëîùàäè).

Îëåíååìêîñòü – îñíîâíîé êðèòåðèé îöåíêè êà÷åñòâà ïàñòáèù, òàê êàê îí ó÷èòûâàåò åñòåñò-
âåííóþ ïðîäóêòèâíîñòü êîðìîâûõ ðàñòåíèé íà ïàñòáèùàõ ñåâåðíîãî îëåíÿ, à òàêæå ïàñòáèùíûå
óñëîâèÿ âûïàñà îëåíåé è îñíîâíûå îðãàíèçàöèîííî-òåõíîëîãè÷åñêèå óñëîâèÿ îëåíåâîäñòâà. Â
äàëüíåéøåì, ïðè îöåíêå ïðîäóêòèâíîñòè ïàñòáèù, îíà ïðèíèìàåòñÿ â êà÷åñòâå åäèíîãî (ãëàâíî-
ãî) ïîêàçàòåëÿ íîðìàòèâíîé åìêîñòè (ïðîäóêòèâíîñòè) îëåíüèõ ïàñòáèù.

Íà èçó÷åííîé òåððèòîðèè ìàêñèìàëüíûìè êîðìîâûìè äîñòîèíñòâàìè â ëåòíèé ïåðèîä îá-
ëàäàþò òóíäðû èâíÿêîâûå îñîêîâî-ìîõîâûå, åðíèêè êóñòàðíè÷êîâî-ëèøàéíèêîâûå è èâíÿêè
(îñîêîâî-çåëåíîìîøíûå è ðàçíîòðàâíî-ìîõîâûå), îëåíååìêîñòü êîòîðûõ êîëåáëåòñÿ îò 14–15 äî
18–20 î-äí/ãà ñîîòâåòñòâåííî. Áîëîòíûå ñîîáùåñòâà, äàþùèå áîëåå âûñîêèé õîçÿéñòâåííûé çà-
ïàñ (50–60 ö/ãà), ÷åì âûøå ïåðå÷èñëåííûå, îòëè÷àþòñÿ áîëåå íèçêîé îëåíååìêîñòüþ (9–10
î-äí/ãà). Íàèìåíüøèé õîçÿéñòâåííûé çàïàñ (3–15 ö/ãà) è îëåíååìêîñòü (1–5 î-äí/ãà) â ýòîò ïå-
ðèîä õàðàêòåðíû äëÿ âñåõ âèäîâ ëèñòâåííè÷íûõ ðåäêîëåñèé. Â çèìíèé ïåðèîä, çà ñ÷åò âûñîêèõ
ïîêàçàòåëåé ëèøàéíèêîâûõ êîðìîâ, ïî÷òè âñå ñîîáùåñòâà (êðîìå ìîõîâûõ ëèñòâåííè÷íûõ ðåä-
êîëåñèé è èâíÿêîâ) èìåþò âûñîêóþ îëåíååìêîñòü. Ñàìîé âûñîêîé îëåíååìêîñòüþ îòëè÷àþòñÿ
áîëîòíûå ñîîáùåñòâà (22–27 î-äí/ãà) è åðíèêîâûå òóíäðû (21–26 î-äí/ãà), ó îñòàëüíûõ â ïðåäå-
ëàõ 6–18 î-äí/ãà.

Ïîêàçàòåëè, ïîëó÷åííûå íà îñíîâå äèñòàíöèîííûõ ìåòîäîâ, ïîçâîëÿþò õàðàêòåðèçîâàòü îëå-
íüè ïàñòáèùà, êàê ïàñòáèùà âûñîêîãî êà÷åñòâà, ãäå íå îòìå÷åíû ïðîöåññû äåãðàäàöèè ðàñòèòåëü-
íîãî ïîêðîâà, ïðàêòè÷åñêè âñå ëèøàéíèêîâûå ïàñòáèùà âûñîêîïðîäóêòèâíû, ÷òî ñâÿçàíî ñ
íåáîëüøîé ÷èñëåííîñòüþ ïîãîëîâüÿ äîìàøíåãî ñåâåðíîãî îëåíÿ, âûïàñàþùåãîñÿ íà ïðàâîáåðå-
æüå ð. Åíèñåÿ.
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Ðåôåðàò: Èññëåäîâàíèå ïðîâîäèëîñü â òå÷åíèå 2010 - 2012 íà ïî÷âåííûé òèï âûùåëî÷íûé
ñìîëíèöå. Ïðîâîäèëñÿ äâóõôàêòîðíûé ýêñïåðèìåíò ñ òâåðäîé ïøåíèöe ñîðòà Ïðîãðåñ (Triticum
durum var. leucurum). Ôàêòîð À âêëþ÷àë êîíòðîëà è 3 çàìåäëèòåëè ðîñòà - Öèêîöåë ýêñòðà (õëîð-
ìåêâàò + õîëèíõëîðèä) - 1,5 l/ha, Âèâàêñ (õëîðìåêâàò + ýòåôîí) - 1,7 l/ha, Òåðïàë (ýòåôîí + ìåïè-
êâàò) - 3 l/ha. Ôàêòîð Á âêëþ÷àë çàñîðåííàÿ êîíòðîëà è 4 ãåðáèöèäû ïðîòèâ äâóäîëüíûõ ñîðíÿêîâ
- Ãðàíñòàð 75 ÄÔ (òðèáåíóðîí-ìåòèë) - 20 g/ha, Ãðàíñòàð ñóïåð 50 ÑÃ (òðèáåíóðîí-ìåòèë + òè-
ôåíñóëôóðîí-ìåòèë) - 40 g/ha, Ëàðåí 20 ÑÃ (ìåòñóëôóðîí-ìåòèë) - 30 g/ha, Àëàé ìàêñ ÑÃ (ìåòñóë-
ôóðîí-ìåòèë + òðèáåíóðîí-ìåòèë) - 35 g/ha. Âñå çàìåäëèòåëåé ðîñòà, ãåðáèöèäû ïðîòèâ
äâóäîëüíûõ ñîðíÿêîâ è èõ áàêîâûå ñìåñè îáðàáàòûâàëè â ýòàïå êóùåíèå òâåðäûé ïøåíèöû. Ñëà-
áàÿ àäãåçèÿ ãåðáèöèäîâ Ãðàíñòàð, Ãðàíñòàð ñóïåð, Ëàðåí è Àëàé ìàêñ òðåáóåòñÿ èõ ïðèìåíåíèå ñ
Òðåíäîì 90 - 0,1 %. Áàêîâûõ ñìåñåé ãåðáèöèäà Ãðàíñòàð ñóïåð ñ çàìåäëèòåëåé ðîñòà Öèêîöåë åêñò-
ðà è Âèâàêñ è ãåðáèöèäîâ Ëàðåí è Àëàé ìàêñ ñ çàìåäëèòåëåé ðîñòà Òåðïàë óìåíüøàþòñÿ ýíåðãèè
âñõîæåñòè ñåìÿí òâåðäûé ïøåíèöå. Áàêîâûõ ñìåñè Òåðïàë + Ëàðåí è Òåðïàë + Àëàé ìàêñ íå óâå-
ëè÷èâàþò âñõîæåñòü ñåìÿí. Èññëåäóåìûå çàìåäëèòåëè ðîñòà, ãåðáèöèäû è èõ áàêîâûõ ñìåñåé íå
âëèÿþò äîêàçàíî íà äëèíîé êîðíÿõ è êîëåîïòèëÿõ è êîëè÷åñòâà îòõîäîâ çåðíà. Ãåðáèöèä Ãðàíñòàð
ñóïåð íå ìîã áûòü ñìåøàíûé ñ çàìåäëèòåëåé ðîñòà, ñîäåðæàùèõ õëîðìåêâàò – Öèêîöåë åêñòðà è
Âèâàêñ. Ñóùåñòâóåò àíòàãîíèçì â ñìåñè çàìåäëèòåëåé ðîñòà Òåðïàë ñ ãåðáèöèäàìè, ñîäåðæàùèõ
ìåòñóëôóðîí-ìåòèë – Ëàðåí è Àëàé ìàêñ. Ñàìûå íèçêèå óðîæàè çåðíî òâåðäîé ïøåíèöû áûëè ïî-
ëó÷åíè ýòèìè áàêîâûõ ñìåñÿõ.

Êëþ÷åâûå ñëîâà: ïøåíèöà òâåðäàÿ, çàìåäëèòåëåé ðîñòà, ãåðáèöèäû, óðîæàéíîñòü çåðíà, ýíåð-
ãèè âñõîæåñòè, âñõîæåñòü ñåìÿí, äëèíà êîðíåé è êîëåîïòèëÿõ, îòõîäû çåðíà

INTRODUCTION

In the last years are used biologically active substances that increase plant resistance to lodging and
contribute to more fully realize the productive potential of the durum wheat cultivars [1, 9]. In modern
agriculture the herbicides are an effective instrument of weed control in wheat. Since their entry into
agriculture to now be recommend the terms, the doses, treatment methods, and their influence on grain
yield and grain quality in their self-use [2, 3, 5, 6, 7].

One of the important conditions for obtaining normal sown fields and a good harvest is the use of
quality seeds. Furthermore, highly productive cultivar that has several conditions such as resistance to
lodging, diseases and pests, the seeds must have the necessary sowing properties, the main of which are
highly germinative energy and seed germination [8]. Depending on soil and climatic conditions, lodging
and seed attack from diseases and pests has been observed to obtain seeds with different germination [4]. In
its determination should be recorded and the time when seeds in a rest after harvest. It varies depending on
cultivar and condition in which the seeds were during the harvest.

These studies do not provide enough light to questions about the impact of mixtures between different
pesticides on durum wheat.

The aim of this investigation is to establish the influence of some retardants, antibroadleaveded
herbicides and their tank mixtures on sowing properties of the durum wheat seeds and the quantity of waste
grain.

MATERIALS AND METHODS

The research was conducted during 2010 - 2012 on pellic vertisol soil type. It was carried out a three
factors field experiment as a block method in 4 repetitions, on a 20 m2 harvesting area, after sunflower
predecessor. Under investigation was Bulgarian durum wheat cultivar Progress (Triticum durum var.
leucurum). Factor A included no treated check and 3 retardants – Cycocel extra (chlormequat +
cholinechloride) – 1.5 l/ha, Vivax (chlormequat + ethephon) – 1.7 l/ha, Terpal (ethephon + mepiquat) – 3
l/ha. Factor B included weeded no treated check and 4 antibroadleaved herbicides – Granstar 75 DF

110



(tribenuron-methyl) – 20 g/ha, Granstar super 50 SG (tribenuron-methyl + tiphensulfuron-methyl) – 40 g/ha,

Laren 20 SG (methsulfuron-methyl) – 30 g/ha, Ally max SG (methsulfuron-methyl + tribenuron-methyl) – 35 g/ha.

The weak adhesion of Granstar, Granstar super, Laren and Ally max required its application with
adjuvant Trend 90 – 0.1 %. All of retardants, antibroadleaved herbicides and their tank mixtures were
treated in tillering stage of the durum wheat with working solution 200 l/ha. Under investigation was
Bulgarian durum wheat cultivar Progress, which belongs to Triticum durum var. leucurum. Investigated
herbicides have not antigrass effect and the fight against grassy weeds in all variants was carried out with
herbicide Traxos 045 EK in dose 1.2 l/ha.

The grain gained after every variant was cleaned through a sieve with holes size 2.2 mm and the
quantity of the waste grain was defined (siftings). All version seeds for sowing were defined for their
germination energy and lab seed germination. It was studied intensity of early growth of seeds, expressed by
the length of primary roots and coleoptile definite on the eighth day after setting the samples. Each index
was determined in two repetitions of the year. Averages in each of the years of experience were used as
repetitions in mathematical data processing were done according to the method of analysis of variance.

RESULTS AND DISCUSSION

One of the important conditions for obtaining a normal crop and a good harvest is the use of quality
seeds. Apart from the high-yield cultivar which is resistance to diseases and pests, it must have the
necessary sowing properties, the main of which are high germination energy and seed germination.
Germination energy is one of the most important characteristics of the sowing properties of the seed. The
low germination energy is the reason for slower development of primary roots and coleoptile after seed
germination and is associated with later germination in field conditions, less tempering of plants and a
higher risk of frost in the winter. Its lead to lower grain yields. The obtained results show that the treatment
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T a b l e 1

Effect of retardants, herbicides and their mixtures on the sowing properties of the seeds (mean 2010-2012)

Variants
Germinative
energy, %

Germination, %
Length, cm

Waste grain, %
Retardants Herbicides Coleoptile Root

– – 86,0 91,0 9,3 11,6 15,2

Granstar 87,5 94,0 10,1 12,7 12,2

Granstar super 87,0 94,0 10,0 13,0 12,4

Laren 86,0 93,5 10,5 12,9 12,9

Ally max 86,5 93,5 10,9 12,6 12,8

Cycocel extra – 84,0 93,0 10,7 12,8 13,6

Granstar 90,0 96,5 12,2 14,3 11,9

Granstar super 87,0 98,5 10,3 14,0 13,4

Laren 91,0 96,5 12,1 15,0 11,3

Ally max 90,5 97,0 12,3 14,8 11,4

Vivax – 84,0 92,0 10,0 11,1 13,8

Granstar 92,0 96,5 12,2 15,2 11,1

Granstar super 86,5 96,0 10,3 14,6 13,8

Laren 92,0 97,0 12,5 15,2 11,2

Ally max 91,5 96,5 13,0 16,0 11,9

Terpal – 84,0 92,0 10,6 11,7 13,9

Granstar 92,5 96,5 12,7 15,9 11,5

Granstar super 91,0 98,5 13,5 16,9 12,8

Laren 84,5 95,0 10,1 14,7 12,0

Ally max 84,0 95,0 10,3 15,0 12,3

LSD 5% 3,0 3,1 3,2 3,8 1,9

LSD 1% 4,9 5,3 4,7 5,4 3,8

LSD 0,1% 7,1 7,8 6,5 7,7 5,7



of the durum wheat with tank mixtures of herbicide Granstar super with retardants Cycocel extra and Vivax
and with tank mixtures of herbicides Laren and Ally max with retardant Terpal during tillering stage of
durum wheat lead to proven changes in the germination energy (table 1). Analysis of variance, in which the
years have taken for replications, shows that these decreases are mathematically proven.

Germination is the most important index who characterizing the sowing properties of the seed. At low
laboratory germination sowing should be done with higher sowing rate, which increases the cost
production. Laboratory germination of the seeds at all variant during the three years of study above the
requirements of the standard for over 85% germination, although in different years account for some
variation of its values. This is the positive effect of their use, because it is not necessary to increase the
sowing rate (in kg/ha) and the cost of necessary seeds. Tank mixtures Terpal + Laren and Terpal + Ally
max seed germination is unproven increase seed germination by self-use of retardant Terpal and herbicides
Laren and Ally max. The durum wheat seeds germinate normally by influence of the tank mixtures of
herbicide Granstar super with retardants Cycocel extra and Vivax, although the initial rate of development
is lower due to lower germination energy. Other retardants, antibroadleaved herbicides and their mixtures
increase the indexes germination energy and seed germination. This means that they impede the joint and
fast germination of the durum wheat sowing-seeds.

The obtained results for germination energy and seed germination are a prerequisite continue to
investigate the effect of stimulators, herbicides and their tank mixtures on initial intensity of the growth of
seeds, expressed by the length of roots and coleoptiles. It was found that the length of coleoptiles of durum
wheat are decreased by combinations between herbicide Granstar super with retardants Cycocel extra and
Vivax and by combinations between herbicides Laren and Ally max with retardant Terpal. The decreasing
does not prove by analysis of variants. These tank mixtures does not influence on length of primary roots.
These tank mixtures difficult young plants developments, reducing their resistance to cold and increased
risk of frost during winter months. Other tank mixtures between investigated retardants and broadleaved
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T a b l e 2

Effect of retardants, herbicides and their mixtures on the grain yield (2010-2012)

Variants 2010 2011 2012 Mean

Retardants Herbicides kg/ha % kg/ha % kg/ha % kg/ha %

– – 3333 100 4040 100 4660 100 4011 100

Granstar 3600 108,0 4396 108,8 4982 106,9 4326 107,9

Granstar super 3610 108,3 4424 109,5 5010 107,5 4348 108,4

Laren 3573 107,2 4412 109,2 4972 106,7 4319 107,7

Ally max 3610 108,3 4436 109,8 4982 106,9 4343 108,3

Cycocel extra – 3560 106,8 4198 103,9 4930 105,8 4229 105,4

Granstar 3633 109,0 4460 110,4 5042 108,2 4378 109,1

Granstar super 3660 109,8 4206 104,1 5033 108,0 4300 107,2

Laren 3633 109,0 4452 110,2 5089 109,2 4391 109,4

Ally max 3650 109,5 4488 111,1 5117 109,8 4418 110,4

Vivax – 3550 106,5 4189 103,7 4930 105,8 4223 105,3

Granstar 3643 109,3 4476 110,8 5070 108,8 4396 109,6

Granstar super 3656 109,7 4177 103,4 5042 108,2 4292 107,0

Laren 3650 109,5 4476 110,8 5103 109,5 4410 109,9

Ally max 3666 110,0 4464 110,5 5135 110,2 4422 110,2

Terpal – 3586 107,6 4202 104,0 4991 107,1 4260 106,2

Granstar 3626 108,8 4484 111,0 5093 109,3 4401 109,7

Granstar super 3620 108,6 4472 110,7 5126 110,0 4406 109,8

Laren 3423 102,7 4440 109,9 5070 108,8 4311 107,5

Ally max 3463 103,9 4444 110,0 5079 109,0 4329 107,9

LSD 5% 234 7,0 214 5,3 197 4,2

LSD 1% 279 8,4 253 6,3 230 4,9

LSD 0,1% 336 10,1 301 7,5 272 5,8



herbicides stimulate the growth of the length of primary roots and coleoptiles of the durum wheat and
recommended for use in seed production crops of durum wheat.

At the evaluation of the sowing characteristics we have to consider not only the characteristics of the
sowing seeds but also the quantity of the waste grain (siftings) which are gained at the preparation of these
seeds. Greater quantity screenings lead to higher cost of the seed and reduce the economic effect of seed
production of durum wheat. Investigated retardants, antibroadleaved herbicides and their tank mixtures
lead to decreasing in the quantity of waste grain. Differences between them and untreated check are
mathematically proven.

Decreases in the values of germination energy and laboratory seed germination, changes in the
intensity of the initial growth, expressed by the length of the root and coleoptile at germination and changes
in the quantity of waste grain under the influence of the combination between retardants and
antibroadleaved herbicides are explained by the depressing effects on growth and development of the
durum wheat during its vegetative period.

To make a full evaluation of the sowing properties needed to establish not only the quality of seeds, but
also the quantity of grain which will be received this seeds. Data for the influence of retardants,
antibroadleaved herbicides and their tank mixtures on grain yield (Table 2) show that the lower yield is
obtained in untreated and weeded check. The separate uses of herbicides Granstar, Granstar super, Laren
and Ally max increase grain yield, because destroy existing annual and perennial broadleaved weeds. The
separate uses of retardants Cycocel extra, Vivax, and Terpal also increases yield because they stimulate the
growth and development of durum wheat. The increase was less than its mixtures with herbicides, because
available broadleaved weeds neutralize part of its positive effect. At all variants, grassy weeds are destroyed
with antigrass herbicide Traxos which treated 10 days before the application of the relevant products.

There has been antagonism of combined use of herbicide Granstar super with retardants containing
chlormequat - Cycocel extra and Vivax. Antagonism is biggest in 2011, when grain yields by tank mixtures
Cycocel extra + Granstar super and Vivax + Granstar super are smaller and mathematically proven than
grain yields by the other tank mixtures with 6 - 7 %. Tank mixtures of herbicide Granstar super with
retardants Cycocel extra and Vivax have not antagonism to grain yield during any of the years of
investigation. Grain yields by these mixtures are higher than grain yields by the self-use of the preparations.
This means that it is the antagonism between the active substance chlormequat containing in retardants
Cycocel extra and Vivax by one hand and the active substance thifensulfuron - methyl containing in
herbicide Granstar super by other hand. Herbicides Granstar, Laren and Ally max do not contain
thifensulfuron- methyl and their mixtures with chlormequat from retardants Cycocel extra and Vivax have
not antagonism. At combined use of retardant Terpal containing ethephon + mepiquat, but not containing
chlormequat with herbicide Granstar super antagonism is also missing.

There has been antagonism of combined use of retardant Terpal with herbicides containing
methsulfuron-methyl - Laren and Ally max. Antagonism is biggest in 2010, when grain yields by tank
mixtures Terpal + Laren and Terpal + Ally max are smaller and mathematically proven than grain yields by
the other tank mixtures with 3 - 4 %. Tank mixtures of retardant Terpal with herbicides Granstar and
Granstar super have not antagonism to grain yield during any of the years of investigation. Grain yields by
these mixtures are higher than grain yields by the self-use of the preparations. This means that it is the
antagonism between the active substance mepiquat containing in retardant Terpal by one hand and the
active substance methsulfuron-methyl containing in herbicides Laren and Ally max by other hand.
Retardants Cycocel extra and Vivax do not contain mepiquat and their mixtures with methsulfuron-methyl
from herbicides Laren and Ally max have not antagonism. At combined use of herbicides Granstar and
Granstar super with retardants Cycocel extra and Vivax containing respectively chlormequat +
cholinechloride and chlormequat + ethephon, but not containing mepiquat antagonism is also missing.

CONCLUSIONS

Tank mixtures of herbicide Granstar super with retardants Cycocel extra and Vivax and tank mixtures
of herbicides Laren and Ally max with retardant Terpal are decrease germinative energy of durum wheat
sowing-seeds.

Tank mixtures Terpal + Laren and Terpal + Ally max do not increase seed germination.
Investigated retardants, antibroadleaved herbicides and their tank mixtures do not influence proven on

roots and coleoptiles lengths and waste grain quantity.
Herbicide Granstar super cannot be mixed with retardants containing chlormequat - Cycocel extra

and Vivax. There is antagonism at mixtures of retardant Terpal with herbicides containing
methsulfuron-methyl – Laren and Ally max. The lowest durum wheat grain yields are obtained by these
tank mixtures.
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Ðåôåðàò: Èññëåäîâàíèå ïðîâîäèëîñü â òå÷åíèå 2010 - 2012 íà ïî÷âåííûé òèï âûùåëî÷íûé
ñìîëíèöå. Ïðîâîäèëñÿ äâóõôàêòîðíûé ýêñïåðèìåíò ñ òâåðäîé ïøåíèöe ñîðòà Äåÿíà (Triticum
durum var. valenciae). Ôàêòîð À âêëþ÷àë êîíòðîëà è 3 âíåêîðíåâûõ óäîáðåíèé - Õóìóñòèì - 1 l/ha,
Ëàêòîôîë O - 8 l/ha, Ìàñòåðáëåíä (20-20-20) - 3,5 kg/ha. Ôàêòîð Â - âêëþ÷àë çàñîðåííàÿ êîíòðîëà
è 4 ãåðáèöèäû ïðîòèâ îäíîäîëüíûõ ñîðíÿêîâ - Ôîêñòðîò 69 EB (ôåíîêñàïðîï-ýòèë) - 1 l/ha, Àêñè-
àë 050 EÊ (ïèíîêñàäåí) - 900 l/ha, Òîïèê 080 EÊ (êëîäèíàôîï) - 450 l/ha, Òðàêñîñ 045 EÊ (ïèíîê-
ñàäåí + êëîäèíàôîï) - 1,2 l/ha. Ñóùåñòâóåò àíòàãîíèçì â ñî÷åòàíèè èñïîëüçîâàíèÿ ãåðáèöèäà
Ôîêñòðîò ñ òðåìÿ âíåêîðíåâûé óäîáðåíèé Õóìóñòèì, Ëàêòîôîë è Ìàñòåðáëåíä. Ñóùåñòâóåò àäè-
òèâíûé ýôôåêò áàêîâûõ ñìåñåé óäîáðåíèé Õóìóñòèì, Ëàêòîôîë è Ìàñòåðáëåíä ñ ãåðáèöèäîâ ïðî-
òèâ îäíîäîëüíûõ ñîðíÿêîâ Àêñèàë, Òîïèê è Òðàêñîñ. Ñàìûå âûñîêèå óðîæàè çåðíà ïîëó÷àþòñÿ
ýòèõ áàêîâûõ ñìåñÿõ. Ïðèáàâêà óðîæàÿ çåðíà íà ýòèõ áàêîâûõ ñìåñåé ñâÿçàíî ñ óâåëè÷åíèåì ÷èñëà
çåðíà íà êîëîñ è âåñà çåðíà â êîëîñ. Âåñ 1000 çåðíà, õåêòîëèòðîâûé âåñ è ñòåêëîâèäíîñòü çåðíà
óâåëè÷èâàþòñÿ íà âëèÿíèÿ èññëåäóåìûõ óäîáðåíèé, ãåðáèöèäîâ è èõ áàêîâûõ ñìåñåé. Âíåêîðíå-
âûé óäîáðåíèé Õóìóñòèì, Ëàêòîôîë è Ìàñòåðáëåíä è ãåðáèöèäû ïðîòèâ îäíîäîëüíûõ ñîðíÿêîâ
Ôîêñòðîò, Àêñèàë, Òîïèê è Òðàêñîñ óâåëè÷èâàåòü êîëè÷åñòâî áåëêà â çåðíà, à òàê æå êîëè÷åñòâàõ
âëàæíûå è ñóõèå êëåéêîâèíû. Êîëè÷åñòâî áåëêà â êîìáèíàöèè Ôîêñòðîò + Ëàêòîôîë è Ôîêñòðîò
+ Ìàñòåðáëåíä íèæå, ÷åì êîëè÷åñòâî áåëêà ïðè ñàìîñòîÿòåëüíîãî èñïîëüçîâàíèÿ ýòèõ ïðåïàðà-
òîâ.

Êëþ÷åâûå ñëîâà: ïøåíèöà òâåðäàÿ, âíåêîðíåâûå óäîáðåíèÿ, ãåðáèöèäû, óðîæàéíîñòü çåðíà,
ñòðóêòóðíûå ýëåìåíòû óðîæàÿ, êà÷åñòâî çåðíà

INTRODUCTION

Modern agriculture cannot successfully develop, if not more widely applied agrotechnical and
agrochemical activities aimed at increasing the yields of crops. In modern technologies for growing of field
crops increasingly becomes important use of complex fertilizers for foliar application [2, 3, 4]. The main
advantage of foliar application is that it acts directly on the leaves of the plant, and it is proved that they are
absorbed by much better and more fully the nutrients. Complex fertilizers contain all necessary for the
development of culture nutrients: nitrogen, phosphorus, potassium, several trace elements, amino acids
and physiologically active substances connected by special biotech environment.
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In the scientific literature found different studies on the role of the foliar feeding for increasing the
productivity of the durum wheat and the grain quality [5, 6, 7, 8].

Concomitant use of fertilizers and herbicides reduces phytotoxicity to the crops and enhances the
herbicidal effect. Foliar fertilizers help to overcome the stress of treating the plants with herbicides [9]. The
introduction of more herbicides and complex fertilizers for foliar feeding of the plants necessitates research
on the combination, in order to create optimal conditions for the growth and development of the durum
wheat [1].

The aim of the study was to investigate the influence of some foliar fertilizers, antigraminaceous
herbicides and their tank mixtures on grain yield of durum wheat, its structural elements and grain quality.

MATERIALS AND METHODS

The research was conducted during 2010 - 2012 on pellic vertisol soil type. It was carried out a two
factor experiment as a block method in 4 repetitions, on a 20 m2 harvesting area, after sunflower
predecessor. Under investigation was Bulgarian durum wheat cultivar Deyana (Triticum durum var.
valenciae). Factor A included untreated check and 3 foliar fertilizers - Humustim – 1 l/ha, Lactofol O – 8
l/ha, Masterblend (20-20-20) – 3.5 kg/ha. Factor B included weeded untreated, weeded check and 4
antigraminaceous herbicides - Foxtrot 69 EB (fenoxaprop-ethyl) – 1 l/ha, Axial 050 EC (pinoxaden) - 900
hl/da, Topic 080 EC (clodinafop) - 450 ml/ha, Traxos 045 EC (pinoxaden + clodinafop) – 1.2 l/ha.

Complex fertilizers Lactofol O and Masterblend contain nitrogen in amide, ammonium and nitrate forms,
easily absorbable phosphorus and potassium, trace elements, amino acids, physiologically active substances,
and organic fertilizer Humustim - potassium salts of humic acids and fulvia acids. Both complex foliar fertilizers
differ mainly in the nature of the complexing agent – in Lactofol O it is lactic acid, and in Terra-sorb it is
ethylene-diamine-tetra-acetic acid (EDTA).

All of foliar fertilizers, herbicides and their tank mixtures were treated in tillering stage of the durum
wheat with working solution 200 l/ha. Mixing was done in the spray tank. Due to investigated herbicides
have not antibroadleaved effect the control of broadleaved weeds in all variants was done with the herbicide
Secator OD at 100 ml/ha.

It was investigated the influence of the foliar fertilizers, antigraminaceous herbicides and their tank
mixtures on durum wheat grain yield and yield components – spike length, spikelets per spike, grains per
spike, grain weight per spike. It was investigated and changes who made of the tested factors in the physical
properties - 1000 grain weight, test weight and vitreousness – and the biochemical properties – protein
quantity, wet and dry gluten quantities. The mathematical processing is made with analysis of variance
method.

RESULTS AND DISCUSSION

The data showed that the lowest grain yield is obtained in weeded and untreated check (Table 1). At
self-use of herbicides Foxtrot, Axial, Topic and Traxos grain yield increases because the weeds are destroyed.
The increase is at least by Foxtrot - 6.9 %, and the highest by Traxos - 8.5 %. The increasing of grain yield is
greatest at the herbicide Traxos because it is controlled at a large number of graminaceous weeds including
Bromus arvensis. The reason for the effective control of Bromus arvensis at Traxos is synergism in
combination of active substances - pinoxaden and clodinafop. Herbicides Axial and Topic which containing
respective only pinoxaden and clodinafop cannot control this grassy weed. Herbicide Foxtrot except against
Bromus arvensis is ineffective against Lolium multiflorum and Lolium temulentum.

Self-use treatment of organic foliar fertilizer Humustim and complex foliar fertilizers Lactofol and
Masterblend increases grain yield because they stimulate the growth and development of durum wheat. The
increase ranged from 4.4 % by Humustim to 5.7 % by Masterblend. The self-use of fertilizers lead to less
increase than self-use of antigraminaceous herbicides due to available graminaceous weeds neutralize some
of the positive effects. At all of variants, the fight against annual and perennial broadleaved weeds is done
with antibroadleaved herbicide Secator which was treated 10 days after treatment of the investigated
preparations.

It is established manifestations of antagonism by concurrent use of antigraminaceous herbicide Foxtrot
with three foliar fertilizers Humustim, Lactofol and Masterblend. The grain yields are unproven higher
than those in the self-use of these preparations. The increase in grain yield is only 0.6 % to 0.9 %. The
mixing of fertilizers Humustim, Lactofol and Masterblend with the other three antigraminaceous
herbicides Axial, Topik and Traxos not lead to antagonism. They have an additive effect. At these tank
mixtures grain yield and herbicidal effect is equal to the aggregate effect of these fertilizers and
antigraminaceous herbicides. The increase of grain yield is the bigger in tank mixture Humustim + Traxos.
The increase is 10.4 % or 445 kg/ha average for the investigated period.
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To explain changes in grain yield were investigated some of the structural elements that determine it.
The results of structural analysis show, that the increase in grain yield is due to the greatest extent of the
increase in the grain number per spike and the grain weight per spike. The greatest increase in the grain
number per spike and the grain weight per spike compared to weeded check is obtained by combination
with the herbicide Traxos with fertilizers Humustim and Lactofol. The increase of the structural elements
are mathematically proven and by mixtures of herbicides Axial and Topic with the three foliar fertilizers.
The differences between these variants on the one hand, and the self-use of the respective preparations on
the other hand, is mathematically proven. The main reason for the large differences in the structural
elements of yield between these variants is differences in the efficacy of different herbicides and fertilizers.
The thank mixtures of herbicide Foxtrot with the three foliar fertilizers also increase the grain number per
spike and the grain weight per spike, but it is less and mathematical unproven. The effect of foliar fertilizers,
herbicides and their thank mixtures on the indexes spike length and spikelets number per spike is
significantly less. The investigated preparations influence not proven on these structural elements of yield.
It must be borne in mind that the spike length and spikelets number per spike have little influence on the
grain yield. The spike can be very long, but lax, with fewer spikelets per spike spindle. More important for
the durum wheat are all of spikes to have many grains, well ripened, without sterile spikelets at the base and
at the top of the spikes.

Durum wheat is the main raw material for the production of high quality pasta. To meet this
requirement, it must be grown in suitable agrotechnology, providing a high-quality grain. From this
perspective, the efficient and timely displayed weed control in durum wheat crops and the feeding with
foliar fertilizers is important for improving the quality of the durum wheat grain. The high selectivity of the
herbicides used in the cultivation of durum wheat also has a positive impact on these indicators.
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Table 1

Grain yield and structural elements of the yield (mean 2010–2012)

Variants Grain yield
Spike length,

cm
Spikelets per
spike, number

Grains per
spike, number

Grain weight
per spike, gFoliar

fertilizers
Herbicides kg/ha %

– – 4324 100 6,8 20,0 38,6 1,88

Foxtrot 4623 106,9 7,8 20,2 47,6 2,20

Axial 4663 107,8 7,0 20,2 44,0 2,08

Topic 4666 107,9 7,6 20,6 44,0 2,10

Traxos 4691 108,5 7,7 20,2 44,2 2,22

Õóìóñòèì

Humustim

– 4513 104,4 6,8 20,0 38,6 1,88

Foxtrot 4540 105,0 7,1 20,2 40,6 2,00

Axial 4735 109,5 7,5 20,4 44,4 2,18

Topic 4735 109,5 7,6 20,6 44,2 2,20

Traxos 4774 110,4 7,7 20,8 49,6 2,52

Ëàêòîôîë Î

Lactofol O

– 4547 105,2 7,3 21,2 43,2 2,20

Foxtrot 4582 105,9 7,5 21,2 44,6 2,22

Axial 4711 109,0 7,8 21,4 47,4 2,48

Topic 4733 109,5 7,7 21,6 47,8 2,48

Traxos 4748 109,8 7,9 22,0 49,4 2,42

Ìàñòåðáëåíä

Masterblend

– 4572 105,7 7,2 21,0 45,8 2,20

Foxtrot 4608 106,6 7,6 21,4 47,8 2,32

Axial 4768 110,3 7,8 22,6 48,6 2,54

Topic 4734 109,5 7,5 21,2 48,4 2,44

Traxos 4700 108,7 7,5 21,4 48,0 2,40

LSD 5% 173 4,0 1,3 1,1 4,5 0,25

LSD 1% 196 4,5 2,2 2,7 6,6 0,48

LSD 0,1% 224 5,2 3,3 4,6 9,0 0,61



Treatments with the investigated fertilizers, herbicides and their tank mixtures have positive effect on
the of 1000 grain weight (Table 2). The increase of this indicator relative to control was proven in all
variants. The at 1000 grain weight the combinations of the herbicides Axial, Topic and Traxos with the
three foliar fertilizers is greater than that of the combinations of herbicide Foxtrot with these fertilizers. The
values of this index are over international standards at all variants.

Test weight characterizes the density of the grain and is one of the important technological parameters.
Usually with increasing nitrogen rate specific weight decreases. This is associated with the preparation of a
more lax tissue cell at a high nitrogen fertilizer, especially under dry conditions. Use of tank mixtures
between fertilizers and antigraminaceous herbicides not adversely affect the test weight of the grain. It
retains its high levels characteristic of durum wheat - all variants except weeded control have test weight
over 82 kg.

The use of herbicides and fertilizers leads to proven increases virteousness of durum wheat grain
compared weeded check, although this was some variation during years. The virteousness is the highest at
tank mixtures of herbicides Axial and Topic with the three foliar fertilizers. At tank mixtures of the
herbicides Foxtrot and Traxos with fertilizers Humustim, Lactofol and Masterblend virtuousness is lower.
The combination of active substances clodinafop and pinoxaden in herbicide Traxos lead to synergism by
the herbicidal efficacy against the Bromus arvensis. However, it is associated with a reduction in
virteousness durum wheat grain compared to herbicide Axial containing pinoxaden only and herbicide
Topic containing clodinafop only. The virteousness decreasing by Traxos compared with Axial and Topic is
about 2 % mean for the investigated period and is mathematically unproven.
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T a b l e 2
Physical and biochemical properties of the grain (mean 2010–2012)

Variants
1000 grain
weight, g

Test weight,
kg

Vitreous-ness
, %

Protein, %

Gluten

Foliar
fertilizers Herbicides Wet, % Dry, %

– – 46,8 80,7 83,2 12,94 31,6 12,5

Foxtrot 50,4 83,2 87,4 13,81 33,4 13,4

Axial 51,0 83,0 88,8 13,76 34,0 13,6

Topic 50,4 82,7 88,4 13,87 34,1 13,8

Traxos 50,2 82,3 87,8 13,44 33,1 13,3

Humustim – 48,6 82,5 87,4 13,53 33,9 13,2

Foxtrot 49,4 82,1 88,2 13,65 33,4 13,9

Axial 50,5 82,5 90,4 13,85 33,6 13,5

Topic 50,2 82,5 90,2 13,70 33,5 13,9

Traxos 50,5 82,1 88,6 13,44 33,0 13,3

Lactofol O – 49,0 83,1 87,4 13,53 33,8 13,4

Foxtrot 49,7 83,0 90,4 12,62 32,1 12,9

Axial 51,2 82,7 90,2 13,70 34,1 13,8

Topic 51,0 82,9 90,4 13,74 33,9 13,9

Traxos 49,4 83,0 89,2 13,56 33,0 13,0

Masterblend – 48,4 83,0 87,8 13,50 33,2 13,3

Foxtrot 49,6 83,8 88,2 12,78 32,1 12,8

Axial 50,8 83,2 90,8 13,55 33,8 13,8

Topic 50,6 83,6 90,8 13,52 33,6 13,9

Traxos 50,4 83,0 88,8 13,50 33,2 13,3

LSD 5% 2,1 3,0 3,4 0,60 2,5 2,1

LSD 1% 3,2 3,9 5,6 0,78 3,8 4,4

LSD 0,1% 4,4 5,0 7,7 0,95 5,6 6,5



The keeping the physics properties of the grain (1000 grain weight, test weight and virteousness) high
and stable guaranteed good mill qualities and high semolina output.

Other indexes included in the investigation characterized the biochemical properties of the grain from
the different variants as raw material for the pasta production. The protein quantity and the wet and dry
gluten quantities are one of the most important indexes, leading to pasta with a good culinary quality.

The protein quantity is definitely by cultivar, but it varies depending on weather conditions and the
agrotechnology. Data shows that it increases proved under the influence of fertilizers Humustim, Lactofol
and Masterblend, antigraminaceous herbicides Foxtrot, Axial, Topic and Traxos and their tank mixtures.
At combination of herbicide Foxtrot with complex foliar fertilizers Lactofol and Masterblend protein
quantity is proven lower than the self -use of the preparations. The combination Foxtrot with of organic
foliar fertilizer Humustim not reduced protein quantity.

Wet and dry gluten quantities are an important element of the quality characteristics of the grain. The
obtained data show that the foliar fertilizers, antigraminaceous herbicides and mixtures between them
increase the value of wet and dry gluten compared weeded check. Wet and dry gluten quantities are lower
by combination of herbicide Foxtrot with fertilizers Lactofol and Masterblend than the self-use of the
products, but this reduction does not prove mathematically the done analysis of variance. All variants are
over the standard requirements about the wet gluten quantity - more than 28 %. The ratio between wet and
dry gluten (2.5 - 3 to 1) remains unchanged and favorable for producing high quality pasta. The differences
in the biochemical properties of the grain are due to the changes in the speed and nature of the
physiological and biochemical processes in plants occurring under the influence of different fertilizers and
herbicides.

In the evaluation of the physical and biochemical properties of the grain should be borne in mind that
their increase by Foxtrot, Axial, Topic and Traxos are not due to the direct stimulatory effects of used
antigraminaceous herbicides. The increase compared to the untreated, weeded check is indirectly and is
due to good herbicide efficacy against weeds and good selectivity of herbicides to durum wheat in its
growing period. Used herbicides liquidated negative influence of weeds enable durum wheat to realize its
high quality and productive potential, based on the genetic traits of the using cultivar Deyana and other
units of the cultivation technology, especially of soil fertilization with mineral fertilizers. The feeding with
organic foliar fertilizer Humustim and complex foliar fertilizers Lactofol and Masterblend has a direct
stimulating effect on durum wheat.

CONCLUSION

There is antagonism of combined use by antigraminaceous herbicide Foxtrot with three foliar
fertilizers Humustim, Lactofol and Masterblend.

There is an additive effect by tank mixtures of fertilizers Humustim, Lactofol and Masterblend with
antigraminaceous herbicides Axial, Topic and Traxos. The highest grain yields are obtained by these tank
mixtures.

The grain yield increase by these tank mixtures is due to the increase in the grain number per spike and
the grain weight spike.

The 1000 grain weight, test weight and vitreousness are increased by influence of the investigated
fertilizers, herbicides and their tank mixtures.

Foliar fertilizers Humustim, Lactofol and Masterblend and antigraminaceous herbicides Foxtrot,
Axial, Topic and Traxos are increase the protein quantity, wet and dry gluten quantities.

Protein quantity by the combinations Foxtrot + Lactofol and Foxtrot + Masterblend is lower than
protein quantity by the self-use of these preparations.
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COMPARATIVE CHARACTERISTICS OF TWO COMMON WHEAT

STOYANOVA A.K.
Bulgaria, Stara Zagora Trakia University, Faculty of Agriculture,

Department of Crop

Wheat differs with high biodiversity, which corresponds to its broad geographical distribution. The
selection of the ordinary winter wheat has always been aimed at increasing primarily its productivity. Each
variety that has higher productive potential of the established standard varieties takes place in practice.

Processing of soil, climatic conditions, the sowing and sowing rate, balanced fertilization create
conditions for well trimmed and competitive crops against weeds [1, 6]. For the realization of the genetic
features of a variety, it is important to be grown in suitable areas by combining soil and climatic conditions
with optimal agrotechnical cultivation [2]. Herbicides are the main factor in modern integrated
technologies for weed control. Obtaining high yields of wheat is impossible without their use [3, 4, 5].

The aim of this paper is to make a comparative study of the ecological plasticity and response to
treatment with certain herbicides and herbicide mixtures approved Bulgarian common wheat - Apolon
promising variety - Indzhenio.

MATERIAL AND METHOD

Field study was conducted in 2012-2014 years, in the experimental field of the Department of Plant
Agriculture Faculty at Trakia University, Stara Zagora. The soils in the area of ??training and experimental
field of the Department are typical meadow cinnamonnic. They are deep, developed on sediments under
the influence of mixed meadow and forest vegetation. Power profile is 103-105 cm, with well-defined
horizons. The soil in the area is stocked with humus average - 3.93%. Soil is the average stock of mineral
nitrogen - 40.8 mg/1000g, poorly stocked with rolling phosphorus - 3.27 mg/1000g and well stocked with
potassium (34.2 mg/1000g).

Climatically, the area falls in climatic region of Central and Eastern Bulgaria, European continental
climatic zone and Continental sub of it.

The field experience is known with two varieties of common wheat: Apolon and Inzhenio. The seed
treatment is displayed with the following preparations for weed control: Axial one (pinoxaden +
florasulam) - 1000 ml/ha; Axial 050 EC (pinoxaden) - 900 ml/ha; Traksos 045 EC (pinoxaden +
clodinafop) - 1200 ml/ha; Logran 20 WG (triasulfuron) – 37.5 g/ha; Lintur 70 WG (triasulfuron +
dicamba) - 150 g/ha.

Variants of the experiment are as follows:
1. Control - no treatment with herbicides
2. Axial - 1 - 1000 ml/ha
3. Lintur+Traksos 150g/ha + 1200ml/ha - tank mixture
4. Logran+Traksos 37.5g/ha + 1200ml/ha - tank mixture
5. Axial+Lintur 150g/ha + 900ml/ha - tank mixture
6. Axial+Logran 37.5g/ha + 900ml/ha - tank mixture
7. Lintur+Traksos 150g/ha+1200ml/ha - separate treatment
8. Logran+Traksos  37.5g/ha+1200ml/ha - separate treatment
9. Axial+Lintur   150g/ha+600ml/ha-separate treatment
10. Logran + Axial  37.5 g/ha + 600 ml/ha - separate treatment

Introduction of a reservoir mix means that the solution of plant protection chemicals is prepared
together, i. e. the herbicides dissolved in a container and the treatment is carried out simultaneously. In

119



separate treatment first herbicide is paid-in Logran and Lintur and after a week was treated with other
preparation (Traksos and Axial), as set out in the methodology.

RESULTS

The main factors that control germination, growth and development of winter wheat are the heat and
humidity. In our climatic conditions, the analysis of the data shows that in this area there are favorable
conditions for the growth and development of culture. There has been a spring feeding with nitrogen 140
AV / ha. As a result, reported weeds in the autumn period in the second year crops are treated with Axial-1,

and the third with Axial to reduce the density of grass weeds and ensure better development of winter wheat
plants. In the spring under the scheme set out in the methodology was carried out treatment options and
varieties.

Summarized results in variations in the two varieties of wheat are represented in Table 1 Analysis of the
yields shows the impact and the effectiveness of treatment with the test herbicides and herbicidal
compositions. When Apollo average three year period the best results are obtained by treating crops with
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T a b l e 1

Absolute and relative yields of grain, kg/ha

Variants
2012 2013 2014 Average2012-2014

kg/ha % kg/ha % kg/ha % kg/ha %

Apolon 1 3757 100 5254 100 4255 100 4422 100

2 3059 81.4 5817 110.7 5285 124.2 4720 106.7

3 2649 70.5 5732 109.1 4190 98.5 4190 94.8

4 2397 63.8 6981 132.9 4310 101.3 4563 103.2

5 2549 67.8 6265 119.2 4470 105.1 4422 100.0

6 2600 69.2 5904 112.4 4410 103.6 4305 97.4

7 3352 89.2 5232 99.6 4690 110.2 4424 100.0

8 3053 81.3 5543 105.5 4460 104.8 4352 98.4

9 3150 83.8 5377 102.3 4720 110.9 4416 99.9

10 3337 88.8 5821 110.8 4548 106.9 4569 103.3

Average Apolon 2990 - 5793 - 4534 - -

Indzhenio 1 3179 100 7450 100 5850 100 5493 100

2 3803 119.6 8718 117.0 7356 125.7 6626 120.6

3 3175 99.9 8782 117.9 6900 117.9 6286 114.4

4 3124 98.3 8866 119.0 6350 108.5 6113 111.3

5 3695 116.2 8284 111.2 6150 105.1 6043 110.0

6 3193 100.4 8119 109.0 6310 107.9 5874 106.9

7 4550 143.1 8326 111.8 7920 135.4 6932 126.2

8 2681 84.3 8502 114.1 7252 124.0 6145 111.9

9 3374 106.1 8211 110.2 7350 125.6 6312 114.9

10 3557 111.9 7940 106.6 7260 124.1 6252 113.8

Average Indzhenio 3433 - 8320 - 6870 – -

ÍÑÐ/LSD, kg/ha:

F.A p £ 5%=13,1 p £ 1%=17,3 p £ 0,1%=22,3

F.B p £ 5%=10,7 p £ 1%=14,2 p £ 0,1%=18,2

F.C p £ 5%=23,9 p £ 1%=31,6 p £ 0,1%=40,8

A ´ B p £ 5%=18,5 p £ 1%=24,5 p £ 0,1%=31,6

A ´ C p £ 5%=41,5 p £ 1%=54,8 p £ 0,1%=70,7

B ´ C p £ 5%=33,8 p £ 1%=44,8 p £ 0,1%=57,7

A ´ B ´ C p £ 5%=58,6 p £ 1%=77,5 p £ 0,1%=99,9



Axial one (6.7%). This herbicide provides high performance and its application in variety Indzhenio -
20.6% compared to the untreated control. The impact of imported separately and preparation Lintur Axial
provide higher yield (26.7%) compared to the control.

The analysis of variance in terms of grain yield (Table 2) found that the influence of test options is

97.9% of the total variance of the data shown in differences £ 0.1%. Years have the strongest influence on
grain yield - 65.4%. It is conditioned by the unequal response options to changes in environmental
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T a b l e 2

Analysis of variance of grain yield

Source of variation Degrees of freedom Sum of squares Influence of factor, % Mean squares

Total 179 6,7 100 -

Tract of land 2 6656 0,9 3329,0

Variants 59 6,8 97,9 8715,9***

Factor A - Years 2 4,5 65,4 173523,9***

Factor B – wheat variety 1 1,4 20,8 107079,7***

Factor C - herbicides 9 8401920 1,2 710,1**

À ´ Â 2 4,0 5,9 15145,9***

À ´ Ñ 18 1,9 2,8 1058105,0***

Â ´ Ñ – 9 5819904 0,9 646656,0**

À ´ Â ´ Ñ 18 5933056 0,9 329614,2**

Pooled error 118 155136 1,2 1314,7

*P £ 5%.

**P £ 1%.

***P £ 0,1%.

T a b l e 3

Parameters of the stability of the variants for grain yield in terms of years

Variants x si2 Si2 Wi YSi

Apolon 1 4422 5249671,0** 447086,3** 9620080,0 -6

2 4720 977982,0** 382828,1** 1931040,0 -1

3 4190 751106,4** 416255,4** 1522664,0 -10

4 4563 1356804,0** 2377926,0** 2612920,0 -3

5 4422 203359,0** 476914,9** 536718,8 -4

6 4305 337427,5** 202533,0** 778042,2 -9

7 4424 3158139,0** -2667,2 5855323,0 -5

8 4352 1622985,0** 58048,0** 3092045,0 -8

9 4416 2103146,0** 1165,3 3956335,0 -7

10 4569 1852405,0** 308727,5** 3505001,0 -2

Indzenio 1 5493 56610,5** -13710,9 272571,6 6+

2 6626 1165177,0** 254456,6** 2267991,0 14+

3 6286 2627254,0** -15223,5 4899730,0 12+

4 6113 2950356,0** 494224,4** 5481313,0 9+

5 6043 579074,6** 516742,2** 1213007,0 8+

6 5874 884399,5** -21686,8 1762592,0 7+

7 6932 836055,3** 1808522,0** 1675572,0 15+

8 6145 4480957,0** 1347869,0** 8236395,0 10+

9 6312 1807995,0** 1497422,0** 3425065,0 13+

10 6252 1133625,0** 1577858,0** 2211198,0 11+



conditions. The reason for the large differences in weather conditions during the years of the study. The
influence of factors variety is 20.8%. While under the influence of the herbicides is 1.2%. There is an

interaction of varieties with the terms of years (A ´ B) - 5.9%. Includes all three factors is 0.9%. It has been

shown in differences r £ 1%.
The overall assessment of the effectiveness of any combination of antibroadleaved herbicide and

herbicide antigrass takes into account both the effect on yield and stability - the reaction of culture to it
over the years. Valuable information about the technological value of the options given indicator of YSi
Kang for simultaneous assessment of yield and stability, based on the reliability of the differences in yield
and variance of the interaction with the environment. The summary criterion for stability of YSi Kang,
taking into account both the stability and value of production gives a negative assessment solely on weeded
untreated control, characterizing it as the most unstable and low yields.

According to this criterion the most technologically valuable options appear involving herbicide
Axial-1 (14+) separately imported Lintur + Traksos (15 +) Axial + Lintur (13 plus). When Apollo lowest
technological value identifies variants treated with the tank mix Lintur Traksos + (-10) and separately
imported Logran + Traksos (-8). While Indzhenio lower results were obtained when depositing tank
mixtures Logran + Axial (7+). When Apollo technologically most valuable appear herbicide Axial-1 (-1),
separately imported Logran + Axial (-2) and a tank mix Lintur + Traksos (-3). In Indzhenio
technologically most valuable appear variants imported as a tank mix Lintur +Traksos (15 +) Axial one
(14+) and and tank mixture Lintur +Traksos (12+).

CONCLUSION

Made by the field study can be made the following conclusions:
– The summary criterion for stability of YSi Kang, taking into account both the stability and value of

production praised the variants treated with systemic herbicide Axial one.
– Technological valuable options appear with imported as a tank mix Logran + Traksos and separately

imported  Logran + Axial.
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EFFECT OF SOME HERBICIDES ON THE PRODUCTIVITY
OF TWO VARIETIES OF COMMON WHEAT

STOYANOVA A.K., DELCHEV GR.D.

Bulgaria, Stara Zagora Trakia University, Faculty of Agriculture,

Department of Crop

Wheat is the subject of several studies in Bulgaria and in the world. As a result of perennial observation
sets out the requirements of culture in terms of moisture in the soil during the different periods of
development, dependence on soil reserves of food macro and micro elements. Have been studied a number
of factors that influence the growth and development of the wheat, the amount and quality of the yield.
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Studies of a number of authors have shown that the magnitude of the yield is closely related to the variety,
the level of agro-techniques and applied soil and climatic conditions of the region [1,2,5].

Optimization of complex agronomic factors is a prerequisite for deployment of the productive capacity
of wheat. Important in this set of measures takes the correct selection of suitable for each agro-ecological
region variety and choice of effective strategy in the control of weeds, diseases and pests [3,4].

The main objective of this work was to determine the influence of some herbicides and herbicide
mixtures on productivity of two varieties of common wheat and evaluation of technology‘s most valuable
options.

MATERIAL AND METHOD

The experimental study was conducted in the experimental field of Agricultural Faculty at Trakia
University, Stara Zagora in the period 2012-2014. The soil type is meadow cinnamonnic soil, characterized
by well supplied with potassium, low stocks mobile forms of phosphorus and the average stock of mineral
nitrogen. The climate is temperate continental. The area falls entirely within the climatic region of Central
Bulgaria in transient sub-continental. Years of study in meteorological terms are characterized by minor
differences in terms of the measured average daily temperatures by month compared to the multi-annual
period (1930-2013). The amount and distribution of rainfall throughout the growing season of wheat
provides enough readily available moisture for the development of culture. During critical phases of
development of wheat does not suffer from water deficit.

The field experience is known with two varieties of common wheat: Diamant and Bolonia. Variants of
the experiment are as follows:

1. Control - no treatment with herbicides
2. Axial - 1 - 1000 ml/ha
3. Lintur+Traksos 150g/ha + 1200ml/ha - tank mixture
4. Logran+Traksos 37.5g/ha + 1200ml/ha - tank mixture
5. Axial+Lintur 150g/ha + 900ml/ha - tank mixture
6. Axial+Logran 37.5g/ha + 900ml/ha - tank mixture
7. Lintur+Traksos 150g/ha+1200ml/ha - separate treatment
8. Logran+Traksos  37.5g/ha+1200ml/ha - separate treatment
9. Axial+Lintur   150g/ha+600ml/ha-separate treatment
10. Logran + Axial  37.5 g/ha + 600 ml/ha - separate treatment

Introduction of a reservoir mix means that the solution of plant protection chemicals is prepared
together, i. e. the herbicides dissolved in a container and the treatment is carried out simultaneously. In
separate treatment first herbicide is paid-in Logran and Lintur and after a week was treated with other
preparation (Traksos and Axial), as set out in the methodology. The seed treatment is displayed with the
following preparations for weed control: Axial one (pinoxaden + florasulam) - 1000 ml/ha; Axial 050 EC
(pinoxaden) - 900 ml/ha; Traksos 045 EC (pinoxaden + clodinafop) - 1200 ml/ha; Logran 20 WG
(triasulfuron) – 37.5 g/ha; Lintur 70 WG (triasulfuron + dicamba) - 150 g/ha.

RESULTS

The productivity of the tested cultivars of common wheat in embodiments, the average period of the
study are tabulated (Table 1). Higher grain yields were obtained in the second and third crop years when
weather conditions are more favorable for the growth and development of common wheat.

Table 1 shows the influence of the applied herbicides and herbicide mixtures on the level of yields. The
analysis of the calculated absolute and relative yields of grain in Diamond and Bolonia shows the level of
action of herbicides and their impact on productivity. The highest yields were obtained at Diamond Variant
2, 9 and 10 In Bolonia option of submitting one of Axial again gave high scores - 20% higher than the
untreated control. In variant 7 (Lintur + Axial separately introduced) yields are 20% higher again, and for
separate treatment (variantst 8 and 9) also form the scores - 17% compared to the control option. As a
result, it can be estimated that separately imported products ensure higher yields.

The analysis of variance with respect to the yields in the two varieties of common wheat found that the

effect of the tested variants is 98.2% of the total variance of the data shown at p £ 0.1%. Years have less
influence (34.1%) of varieties (36.1%). The strength of the effect of the herbicides and the herbicidal
compositions was only 2.7%. Hence to infer the importance of ecological plasticity of the tested varieties.

Complex influence of the year the variety is 17.7%, while the influence of the other two factors year
with herbicides and herbicide variety magnitude of the effects was only 3.7% and 1.9%. Complex impact of
three factors is 2.0%. Based on the proven interaction year herbicidal composition was evaluated the
stability of the manifestations of each option, including herbicide or herbicide mixture.
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Variance are calculated stability ói2 and Si2 by Shukla, Wi ecovalense in Wricke and stability criterion
of YSi Kang. Variance stability (ói2 and Si2 in Shukla) reported linear and nonlinear interactions as
unidirectional and determine the stability of the options. Those variants that are less than this value are
regarded as more stable because they interfere less with the environmental conditions. Negative values of
the indicators are considered 0. fairly high values of any index options are considered unstable.

In ecovalense Wi Wricke in the higher are the values of the parameter, the more unstable is the
appropriate option. The results presented in these three parameters established as the most unstable version
and untreated variants submission of a tank mix Logran+Traksos and Lintur +Axial and separately
imported herbicide mixtures Lintur + Traksos and Logran + Axial. When these indicators instability is
linear, proven high reliability.

Overall assessment of the effectiveness of each herbicide or herbicide mixture can be made according
to the criterion of stability YSi Kang, which assesses the yield and stability. This valuable information about
the technological value of the options is based on the significant difference in yield and variance of the
interaction with the environment. The summary stability criterion into account both the stability and value
of production and gives a negative assessment of the variants treated separately with Lintur + Axial (-10)
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T a b l e 1

Absolute and relative yields of grain, kg/ha

Õåðáèöèäè
2012 2013 2014 Average 2012-2014

kg/ha % kg/ha % kg/ha % kg/ha %

Diamant 1 4374 100 4578 100 4040 100 4331 100

2 3416 78.7 5645 130.0 4370 100.7 4477 103.1

3 3703 85.3 4867 112.1 4250 97.9 4273 98.4

4 3952 91.0 4698 108.2 3570 82.2 4073 93.8

5 3708 85.4 4561 105.1 3007 69.3 3759 86.6

6 3428 79.0 5121 118.0 3390 78.1 3980 91.7

7 3954 91.1 4330 99.7 4180 96.3 4155 95.7

8 3887 89.5 4764 109.7 4100 94.4 4250 97.9

9 4427 102.0 5291 121.9 4460 102.7 4726 108.9

10 3754 86.5 4926 113.5 4600 106.0 4427 102.0

Average Diamant 3860 - 4878 - 3997 - -

Bolonia 1 2484 100 5980 100 6750 100 5071 100

2 3801 75.0 7134 140.7 7260 143.2 6065 119.6

3 4518 89.1 6905 136.2 6930 136.7 6118 120.6

4 4133 81.5 6500 128.2 6000 118.3 5544 109.3

5 4070 80.3 6478 127.7 6750 133.1 5766 113.7

6 4102 80.9 6894 135.9 6200 122.3 5732 113.0

7 4354 85.9 6703 132.2 7210 142.2 6086 120.0

8 4127 81.4 6500 128.2 7132 140.6 5920 116.7

9 4474 88.2 6266 123.6 7049 139.0 5930 116.9

10 4155 81.9 6404 126.3 6950 137.1 5836 115.1

Average Bolonia 4021 - 6576 - 6823 - -

ÍÑÐ/LSD, kg/ha:

F.A              p £ 5%=11,3             p £ 1%=15,0           p £ 0,1%=19,3

F.B              p £ 5%=9,3              p £ 1%=12,2           p £ 0,1%=15,8

F.C              p £ 5%=20,7            p £ 1%=27,4           p £ 0,1%=35,3

A ´ B           p £ 5%=16,0             p £ 1%=21,2           p £ 0,1%=27,3

A ´ C           p £ 5%=35,9            p £ 1%=47,4           p £ 0,1%=61,2

B ´ C           p £ 5%=29,3            p £ 1%=38,7           p £ 0,1%=49,9

A ´ B ´ C     p £ 5%=50,7            p £ 1%=67,1            p £ 0,1%=86,5
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T a b l e 3

Parameters of the stability of the variants for grain yield in terms of years

Variants Õ si2 Si2 Wi YSi

Diamant 1 4331 3027653,0** 409887,8** 5635923,0 -4

2 4477 662369,5** 1436186,0** 1374812,0 -2

3 4273 636783,0** 255427,9** 1332356,0 -5

4 4073 2771561,0** 1861530,0** 5174957,0 -8

5 3759 3849662,0** 3765840,0** 7115539,0 -10

6 3980 2277222,0** 3921246,0** 4285146,0 -9

7 4155 1879608,0** -59517,6 3569442,0 -7

8 4250 1301579,0** 431221,0** 2528989,0 -6

9 4726 1666531,0** 822785,9** 3185903,0 -1

10 4427 324167,1** -45443,0 769647,6 -3

Bolonia 1 5071 6516967,0** 3701185,0** 191669,7 5+

2 6065 3527299,0** 932062,3** 6535286,0 13+

3 6118 654349,3** 320702,4** 1363976,0 15+

4 5544 188341,9** -60394,5 525162,3 7+

5 5766 1115729,0** 881221,3** 2194459,0 9+

6 5732 754268,9** 3504,6 1543831,0 8+

7 6086 1531843,0** 1596399,0** 2943465,0 14+

8 5920 1894620,0** 2090788,0** 3596462,0 11+

9 5930 1246894,0** 2292445,0** 2430557,0 12+

10 5836 1401927,0** 1669460,0** 2709615,0 10+

T a b l e 2

Analysis of variance of grain yield

Source of variation Degrees of freedom Sum of squares Influence of factor, % Mean squares

Total 179 3,0 100 -

Tract of land 2 16896 0,5 8448,0

Variants 59 3,0 98,2 5147987,0***
Factor A - Years 2 1,1 34,1 55348,0***
Factor B – wheat variety 1 1,0 36,1 111438,8***
Factor C - herbicides 9 8181760 2,7 909084,4**
À ´ Â 2 5,3 17,7 27267,6***
À ´ Ñ 18 1,1 3,7 624924,5***
Â ´ Ñ 9 5840896 1,9 648988,5**
À ´ Â ´ Ñ 18 5954048 2,0 330780,5**
Pooled error 118 116224 1,3 984,9

*P £ 5%.

**P £ 1% .

***P £ 0,1%



and Logran + Axial (-9). According to this criterion the most technologically valuable options appear
treated with the tank mix Lintur + Traksos (+15) and a Axial (+13)

CONCLUSIONS

Made by the field study can be made the following conclusions:
– The attached leaf herbicide preparation provide high and stable yields. The conditions of the region

of Stara Zagora in common wheat Diamond - 4245kg/ha, while in Bolonia - 5807kg/ha.
– According Synthesis stability criterion yields the most technologically valuable options appear

involving herbicide Axial and separate enclosed preparations Logran + Axial.

LITERATURE

1. Bazitov, R., Ganchev, G., Bazitov, V., Michailova, M., 2010. The role of processing and soil fertilizacion on changes in chemical
composition of pea-wheat mixture. International scientific on-line journal “Science & Technologies”, Plant studies (6):205-208.

2. Cheleev, D., S. Todorov, L. Belcheva, 1993 Ecological stability of winter wheat varieties, Plant Science, 5-6, 17-23.
3. Delchev, Gr.. Efficacy of some herbicides at durum wheat in Bulgaria. “Ïðîáëåìû è ïåðñïåêòèâû ðàçâèòèÿ ÀÏÊ è åãî íàó÷íîå

îáåñïå÷åíèå â Ðåñïóáëèêå Ñàõà (ßêóòèÿ)“, Ñáîðíèê íàó÷íûõ äîêëàäîâ Ìåæäóíàðîäíîé íàó÷íî-ïðàêòè÷åñêîé êîíôå-
ðåíöèè (ßêóòñê, 18-22 èþëÿ 2011). 57-61.

4. Delchev, Gr. 2014. Influence of some mixtures between stimulators and combined herbicides on the grain yield and grain quality of
durum wheat. Òðóäû XI ìåæäóíàðîäíîé íàó÷íî-ïðàêòè÷åñêîé êîíôåðåíöèè, Åêàòåðèíáóðã 14-16 ìàÿ, 67-70.

5. Penchev, E., I. Stoeva, 2004, Evaluation of ecological plasticity and stability of the group of varieties winter wheat. Study of field
crops, Tom I-1, 30-33.

126



STUDY RESULTS ON CONTROLLING WEEDS OF SOYBEAN FIELD

ARIUNAA O., BAYARSUKH N., OTGONSUREN M.

Plant protection research institute of Mongolia
Plant science & agricultural research institute

E-mail: ariunaa.ochir14@gmail.com

Experiment on controlling weed in soybean field, Forward (60g/l) produced by Russian “Shelkov
Agrochemistry” firm and Chinese products Gallantsuper (10.8%), Cobra (24%) herbicide produced by
“Dow Agro” firm have been experimented.

According to the research run on 2010-2012, 60.4% annual, 5.1% winter and biennial, 34.5% perennial
weeds, out of 27 species of weeds belonging to 15 families and 24 genus, are distributed in experiment field
of 4.5 hectare planted with soybean.

STUDY RESULT

Approximately 163-204 pieces of weed have marked in 1m2 area of soybean plantation field, and
62.5% are account for annual weed among major grassy weeds Panicum miliaceum L, Setaria viridis,water
tub (Echinochloa crus galli L.), quitch (Agropyron repens L.) out of monocyclic weed and broad leaved
weeds Malva mohileviensis Down, Polygonum convolvulus, Chenopodium album L, Convolvulus arvensis L,
Stephen elephant dish (Erodium Stephanianum Willd.) out of dual sided seed weed as well as Sow-thistle
(Sonchus arvensis L.), silverweed (Potentilla bifurca L.) that have been distributed in soybean field.

In soybean field the Forward herbicide applied in doses of 1.0-1.2l/ha have reduced the number of
weeds by 86.8-91.6%, weight by 38.7-66.1% and super herbicide Gallant applied in doses of 0.45-0.65l/ha
have reduced the number of weeds by 91.0-95.0%, weight by 39.5-59.8% while Cobra herbicide applied in
doses of 0.45-0.55l/ha used in laminated weed distributed field, have reduced the number of weeds by
90.2-94.6% and weight by 42.7-50.7% /Table 1/

Effect of the herbicide used against laminated weed of soybean field

No. Variant Herbicide
dosage, l/he

Reduction of weed
Compared to control

Spraying Technical result
before in m2 after in m2 number in

m2 percent weight g/m2 percent

1. Control 0 192.5 389 - - 299.5 -
2. Gallant super, 10.8% 0.45 177.3 16 161.3 91.0 120.1 59.8

0.55 193.3 11 182.3 94.3 172.6 42.3
0.65 204.0 10.3 193.7 95.0 181.0 39.5

3. Forward 60g/l 0.9 167.0 22 145.0 86.8 183.0 38.7
1.0 197.6 15 164.6 91.6 121.2 59.5
1.2 163.0 16 147.0 90.1 101.4 66.1

4. Cobra 0.45 164 16 148.0 90.2 171.5 42.7
0.50 185 12.6 172.4 93.1 165.3 44.8
0.55 159 8 142.0 94.6 147.5 50.7

2010 Sx:  0.70
NCP0.5: 2.08

2011Sx : 1.46
NCP0.5: 4.36
2012 Sx:1.33
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When comparing above herbicide used variants with control, Gallant super with dosage of 0.45-0.65
l/ha have given average of 9.4-12.1 centner yield and Forward herbicide with dosage of 1.0-1.2 l/ha have
given 11.8-12.3 centner, while 0.45-0.55 l/ha dose of Cobra herbicide were giving 6.9-7.7centner yield.

Biochemistry analysis for soybean seed showed that fat content in seed were 12.9-18.3%, protein
content were 29.9-31.5% and in green mass fat content were 12.1-12.6%, protein content 11.9-15.9% when
tested in laboratory /Table 2/.

CONCLUSION

1. In the experimented soybean field 4% annual, 5.1% winter and biennial, 34.5% perennial weeds, out
of 27 species of weeds belonging to 15 families and 24 genus, are distributed.

2. In soybean field the Forward herbicide applied in doses of 1.0-1.2l/ha have reduced the number of
weeds by 86.8-91.6%, weight by 38.7-66.1% and super herbicide Gallant applied in doses of 0.45-0.65l/ha
have reduced the number of weeds by 91.0-95.0%, weight by 39.5-59.8% while Cobra herbicide applied in
doses of 0.45-0.55l/ha used in laminated weed distributed field, have reduced the number of weeds by
90.2-94.6% and weight by 42.7-50.7%.

3. When comparing above herbicide used variants with control, Gallant super with dosage of 0.45-0.65
l/ha have given average of 9.4-12.1centner yield and Forward herbicide with dosage of 1.0-1.2 l/ha have
given 11.8-12.3centner, while 0.45-0.55 l/ha dose of Cobra herbicide were giving 6.9-7.7centner yield.
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DETECTION OF FUSARIUM SPP. IN ONION SEEDSALLIUM ALTAICUM

DOLGOR G., ENKHJARGAL B. ,NASANDULAM D.

Department of Horticulture, Forestry, and Plant Protection,
School of Agroecology, Mongolian University of Life Sciences
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ABSTRACT

Onion seed samples were obtained from Arkhangai, Bayankhongor, Huvsgul, Hovd aimag. A total
samples were collected from fields and immediately transported to the laboratory without being washed.
Three species of Fusarium and other fungi were detected from four seed samples of onion seed tested.

Keywords: fungi, seed, onion, disease
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T a b l e 2
Chemistry component in soybean seed and stalk /percentage in dry mass/2010-2012/

Variant
Indicator

Humidity % Protein % Fat, % Cellulose % Ash, % Sw/oN, %

Control 9.25 30.0 16.9 18.93 5.31 29.6
Gallant super 9.1 29.9 18.3 15.69 6.03 30.98
Cobra 10.6 34.0 12.9 11.65 6.32 34.6
Forward 12.1 31.5 15.4 13.26 5.83 32.0



INTRODUCTION

Onions offer a variety of health benefits and are a vitally important horticultural crop. Allium
altaicum is a plant species native to Russia, Mongolia, Kazakhstan and northern .China. Fusarium spp is a
plant disease caused by fungian important soil-borne disease of onions worldwide.

MATERIAL AND METHODS

Germination test
One hundred seedsper sample were used for their germination test on top of paper (TP). For the TP

test, 25 seeds were placed on three layers of blotter papers in a 9 cm plastic Petri dish. For the germination
tests, one hundred seeds per sample were used in four replicates. Final count was made 7, 14, 21 days after
sowing.Statistical analyses of the experimental data were conducted using the Statistical Analysis System
(SAS institute, Cary NC, USA).

Detection of fungi
Onehundred seeds per sample were tested for detection of fungi by the blotter method using alternating

cycles of 12 hr near ultraviolet light and 12 hr darkness. Fungi detected on the seeds were observed under a
microscope and mycological characteristics for identification. Identification of fungi including Fusarium
spp. was carried out based on the mycological characteristics described by previous workers ().

The causal fungus was easily isolated on water agar (WA) and grew well on potato dextrose agar (PDA)
and carnation leaf agar (CLA).

COMPONENT PLATING TEST

Fifty seeds per sample were used for detection ofFusarium spp. from separate parts of onion seeds.
Each seed sample was soaked in sterile distilled water in 5cm-Petri dishes for 7 to 8 hour. The separate parts
of each seed were placed on three layers of blotter paper in 5 cm plastic Petri dish.

RESULT
Germination test

From above graphic it is seed germination that Arkhangai sample seed 86% or the highest percentage.
Seed disease

From above graphic it is seed disease that Khuvsgul and Khovd sample seed 28-30% or the highest
percentage.
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Detection of Fusarium spp
Three species of Fusarium and other fungi were detected from four seed samples of onion seed tested.

The morphological features of the Fusariumspp on onion seeds observed under microscope are shown in
Fig. 2.

Fig. 1 Blotter test Fig. 2 Colony of Fusarium spp on PDA and CLA
morphological characteristics

CONCLUSION

– Incidence of Fusarium spp infection in seed Khuvsgul and Khovd sample tested were high as
28-30%.

– Three species of Fusarium and other fungi were detected from four seed samples of onion seed
tested.Fusarium was detected all the seed sample as high as 20-25%. Other fungi Penicillium, was detected
from some of the seed samples at low percentage.
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DISTRIBUTION OF HARMFUL INSECTS IN CROP ROTATIONS

NARANGEREL GANTULGA, NORJMAA URTNASAN,
NASANDULAM DAMDINPUREV, GANBOLD JIGMED

Department of Horticulture, Forestry, Plant Protection, School of Agroecology of MSUA
E-mail: u_norimaa@yahoo.com

ABSTRACT

The cultivation of a crop rotation for many years on diseases, pests and weeds spread favorable
conditions. Fallow-wheat-wheat rotation Lepidoptera group, 24% of theinsectsmostprevalentversio-
nofthechemicalfallowandfallow-potattheinse rotation Coleopteraaccountedfor 45% of the team, and insects
are most abundant version Khavsan fallow.

Keywords: insect, fallow, rotation, distribution, wheat, potato

INTRODUCTION

Non-rotational, multi-year planting of a crop provides favorable conditions of spreading plant diseases
and weeds. Therefore it is important to use rotational planting in order to minimize specific pests and
maximize production rate. Harmful insects for crop plants differ with their own characters and knowledge on
these insects and study of their life cycle and ecology has special impacts on rotational crops.
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AIM OF THE STUDY

Overall goal of this study is to investigate the effects of fallow versions on harmful insects. In order to
achieve above goal the following objectives were put forward:

1. To investigate species compositions and distributions of harmful insects for fallow-wheat –wheat
rotation.

2. To investigate species compositions and distributions of harmful insects for fallow-potato –wheat
rotation.

The study was performed according to methods approved by the scientific council of 2013 in the
“Nart” research, teaching and production center at MSUA.

METHODS

Species compositions and distributions of harmful insects spread on the field were investigated by main
method of I.Ya.Polyakov and G.Yo.Osmolovskii. They are as follows:

1. Insect catcher

2. Cylinder placement

3. Pointed observations

RESULTS OF THE STUDY

1. Study of species compositions of harmful insects in fallow-wheat-wheat rotation
The lepidopterans, Two winged insects (Diptera), Orthopterans, the beetle or The coleoptera, The

homoptera, The odonaptera, The hemipterans, and The neoropterans, which belong to 8 orders of insects
were detected.
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T a b l e 1
Distribution of the harmful insects in fallow-wheat-wheat rotation

Versions
Calculated

crop
/average/

Number of
insects

/Average/
Affected
crops

/average/

Number of
insects per

individual crop
/average/

Number of insects
per cylinder
/average/

Number of insects
per insect

catcher/average/

Ploughed fallow Wheat 344 123 164 0.6 72 488
Wheat 220 96 85 0.5 66

Stitched fallow Wheat 206 80 105 0.3 41 414
Wheat 215 73 90 0.3 49

Chemical fallow Wheat 292 94 142 0.4 63 568
Wheat 355 116 127 0.5 62

332Combined fallow Wheat 223 78 93 0.3 65
Wheat 199 70 76 0.3 52



From above diagram it is clear that the leptoderans account for 24% of those insects spread in the
fallow-wheat-wheat field.

From above table it is shown that mostly spread version is chemical fallow, while least spread version is
combined fallow.

2. Study of species compositions of harmful insects in fallow-potato-wheat rotation
The beetle or Thecoleoptera, The lepidopterans, Two winged insects (Diptera), The orthopterans, The

homoptera, and The hemipterans, and The neoropterans, which belong to 6 orders of insects were
detected.

From above diagram it is demonstrated that The coleopteran account for 45.3% or the highest
percentage spread in fallow-potato-wheat field.

T a b l e 2
Distribution of harmful insects in fallow-potato-wheat rotation

Versions
Calculated

crop
/average/

Number of
insects

/Average/
Affected
crops

/average/
Number of insects
per individual crop

/average/

Number of insects
per cylinder
/average/

Number of insects
per insect

catcher/aver age/

Ploughed fallow Wheat 153 75 90 0.4 84 313
Potato 59 23 45 0.1 11

Stitched fallow Wheat 233 69 114 0.6 40 496
Potato 62 42 27 0.2 12

Chemical fallow Wheat 202 85 115 0.5 34 224
Potato 37 18 25 0.01 12

Combined fallow Wheat 217 72 134 0.5 38 347Potato 135 62 51 0.3 17
Above table shows the version, which has mostly spread insects, is the stitched one, whereas least

spread version is chemical fallow.

CONCLUSION

1. Insects belonging to 8 orders, including the Lepidopterans, Dipterans, Orthopterans, Coleopterans,
Homopterans, Odonaptera, Hemiptera, and Neoroptera were identified and it was determined that the
version with highest distribution of insects is chemical fallow.

2. Insects belonging to 6 orders, including the Coleopteran, Lepidopterans, Dipterans, Orthopterans,
Homoptera, and Hemiptera were identified and it was determined that the version with highest distribution
of insects is stitched fallow.
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There are 3500 species 320 genera of clothes moths (Tineidae) in the world, 44 genera of Tineidae in
Australia, and places them within up-to-date classificatory and biological context. Taken worldwide, this
include 954 named species of the world’s 3500 named Tineidae. These genera represent a much smaller
proportion, some 14%, of the 320 genera currently recognized. However, the number of Tineidae genera is
likely to fall substantially when adequate systematic comparisons are made between different
zoogeographic regions. Almost exactly half the species known from Australia are named, about two-thirds
of the world’s known species have been described. (Robinson,1987)\ 9\. The first detailed survey of
Australian Tineidae was by Edward Meyrick in 1880. Justly considered the father of modern Micro-
lepidoptera systematics, Meyrick arrived in Australia in December 1877 and taught classics at the King’s
School, Parramatta. Whilst in Australia and New Zealand he travelled widely and collected assiduously,
amassing a large collection of Micro-lepidoptera. Meyrick returned to Britain in 1886, taking with him his
collection which is now in The Natural History Museum, London. His series of papers entitled
“Description of Australian Micro-lepidoptera” included a survey of current subfamily Erechhiinae /17/.
The first micro-lepidoptera was described in south half of the world. (Robinson 1886). / 23/

A.K. Zagulajev from Soviet Union, described that clothes moths cause large amount of damage to
clothes and furs, in 1954. Thus, he started to produce the method to fight for damage of clothes moth /1/

Hinton described the portraits of head structure, wing scales, male and female genital organs of adult
clothes moths (1956). Also he recorded a lot of similar species and their morphology, biological specific
characteristics, distribution and first descriptions. /17/

The wide range of keratinous materials attacked world-wide by Tineolapellionella group members has
been summerized by Robinson in 1979, it includes almost everything imaginable, beside dried human ears.
There have been comparatively few studies of the ecology of the group, however Key and Common
described the ecology of Tineola pellionella in a bulk wool store in Brisbane in 1959; although Robinson
accepted this identification of pellionella in 1979, we now believe (Robinson and Nielsen 1987) that the
species involved was probably Tinea translucens Meyrick. Cheema’s study (1956) of pellionella is also
considered to refer to translucens. A series of papers by G.Chauvin and his collaborators from 1968
onwards deals with the biology and physiology of pellionella and murariella. (see bibliography in Robinson
1979, and Zoological record)  /9,23/

Researcher A.Tsendsuren defined that 27 species of clothes moth are in our country. P.Uliipkhan and
A.K Zagulajev from Soviet Union, described that 10 species 26 genera of clothes moths are in Mongolia. It
generally named a group of feeding on cashmere. A.Tsendsuren, L.Chogsom, M.Sergeev and
B.G.Shurovenkov recorded distribution and constitiuent of species of insects which occur in Mongolia, in
their comprehensive series of papers. Study for store insects and acarus has been started since 1996 in
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Mongolia. Researcher Ch.Myagmar has been done researches on biological and ecological characters of
storage insects and mites also developed methods and technologies against them. Foreign researchers
reported in publishing the moths that feed on keratin and few species of beetles damage on wool, fur,
leather, feather. As damaging on animal hair, hair fall easily and feel itchy. It can populate in house ware
and feed on wool, textile products. Amount of species which feeding on cashmere is not determined in our
country. /1,2,18/ It is reported that the total price of damaged materials by clothes moths is 3 billions of
USD in USA, 2011. (Metcalf and Metcalf, 2012). There are about 280 factories which are processing the
cashmere and woolen material in Mongolia and their basic problem is to control the clothes moths.
Woolen bulk material is prepared in June to August. Clothes moths are widespread and attack to zoogenic
food material and house wares except bulk material store and cause lots of damage. It feed on fiber, textile,
blanket, furniture cover, feather, carpet, museum exhibit, felt, hair of animal, fur in house ware.

Now there are very few studies of distribution, damage, bio-ecology of clothes moths in our country.
Thus, clothes moths are causing financial loss. Distribution of Tineola bisselliella is not decreasing because
it is tolerant for any condition of climate, chemical and physical reaction, also it can feed on the materials
which are widely used.

Now we have conducted 6-7 surveys on bulk material store of factories in Mongolia and described that
it is widely spreading in products and materials which were prepared in countryside/provinces, also in
house wares.

We, researchers are working on developing technology to process woolen and fiber materials and
control the clothes moths, based on conducting surveys for constituent of species, distribution, damage,
bio-ecology of the clothes moths.
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SOME STUDY RESULTS OF 1.3% MATRINE AS USED AGAINST
PESTS IN THE FIELD AND IN LABORATORY CONDITION

OYUNTOGTOKH B., NASANJARGA D., OTGONZAYA M., DULAMJAV D., BYAMBASUREN M.

Plant protection research institute of Mongolia
E-mail: îyuntogtokhb@gmail.com

At present, 14000 species of insects are distributed throughout Mongolia and about 70 percent of them
are reproducing in relation with the soil. There are some types of pests which harmful to agricultural crop
yield in pastureland. These pests refer to polyphagia since it feeds on many species of plant which growing
in phytosinose that belong to different genus.
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In the study, total of 4 hectare area chosen as experiment field for applying 160, 180, 200ml/ha doses
for Ocneria dispar Linn larvae in forest region and 450, 550, 650ml/ha doses for Eclipophleps bogdanovi
Serg.Tarb in pasture land.

Keywords: 1.3% Matrine AS, Ocneria dispar Linn larvae, Eclipophleps bogdanovi Serg.Tarb

STUDY RESULTS

Determining biological activity of 1.3% Matrine AS
1.3% Matrine AS produced by Shanxi dewei biochemical Co.Ltd., in P.R.China have applied in:
– 160, 180, 200 ml/ha doses for Ocneria dispar Linn larvae in Sugnugur forest of Batsumber sum, Tuv

aimag
– 450, 550, 650ml/ha doses in Eclipophleps bogdanovi Serg.Tarb distributed in pasture land of

Munh-Khairhan sum, Hovd aimag.
– 160, 180, 200ml/ha doses after adapting Ocneria dispar Linn larvae, 10 pieces in each container, to

the environment by feeding them with plants for three days
Sprayed and experimented from 1-10 days comparing 3 variants with 0,05% Tween 80 pure substance

of control and total of 3 repetition.
Biological activity have determined by using Abbot Formula.

p
Mo Mk

Mk
= -

- ´
100

10

P – biological activity, %
Mo – arithmetic mean of dead insect’s repetition in experiment variant, %
Mk - arithmetic mean of dead insect’s repetition in control variant, %

T a b l e 1
Effect of 1.3% Matrine AS for moth larvae, grasshopper in the field and in laboratory

Insect
Dose

Experimen
t period

160
ml/ha

180
ml/ha

200
ml/ha

450
ml/ha

550
ml/ha

650
ml/ha Control

Biological activity %

Grasshopper - Eclipophleps bogdanovi
Serg.Tarb (Munh-Khairhan, Hovd) 1 day - - - 88 97,5 96,3 0

Larvae-Ocneria dispar Linn (Batsumber, Tuv) 7 days 82,4 93,1 97,5 - - - 0
Larvae-Ocneria dispar Linn (Laboratory) 10 days 85 100 100 - - - 0

As seen from the above table, when applied with 450-650ml/ha doses resulted in 88-97,5% for 2-3
stage grasshopper larvae distributed in Munh-Khairhan sum of Hovd aimag in one day and 160, 180,
200ml/ha doses resulted in 82,4-97,5% for 2-3 stage moth larvae distributed in Sugnugur forest of
Batsumber sum, Tuv aimag in 7 days, while 160-200ml/ha dosage applied into 1-2 stage moth larvae
resulted in 85-100% for 10 days in laboratory condition.
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Pic. 1. (a) 10 pieces of moth larvae (b) Dead moth larvae after 10 days
in each container                               in laboratory applied with Matrine



CONCLUSION

When experimenting 1.3% Matrine AS biological product in the field for grasshopper and in moth
larvae showed 82,4-97,5%, while in laboratory condition experiment with moth larvae showed 85-100%
result which proves that it can be further used against harmful organisms.
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Ïðîäóêöèÿ ñàäîâîäñòâà èñïîëüçóåòñÿ â ñâåæåì âèäå, èìååò äèåòè÷åñêóþ è ëåêàðñòâåííóþ
öåííîñòü, ÷òî äåëàåò îñîáåííî àêòóàëüíûì ñíèæåíèå ïåñòèöèäíîé íàãðóçêè íà àãðîýêîñèñòåìû
ñàäîâ, îáåñïå÷åíèå ýêîëîãè÷åñêîé áåçîïàñíîñòè ïðîèçâîäñòâåííûõ òåõíîëîãèé. Ïðèìåíåíèå áèî-
ëîãè÷åñêèõ ïðåïàðàòîâ âî ìíîãèõ ñëó÷àÿõ ìîæåò ñëóæèòü àëüòåðíàòèâîé õèìè÷åñêèì ïåñòèöèäàì.
Ïðåäñòàâëÿåò öåííîñòü ñîçäàíèå áèîïðåïàðàòîâ ñ ïîëèôóíêöèîíàëüíûì äåéñòâèåì, ðåãóëèðóþ-
ùèì êàê ñîñòîÿíèå âðåäíûõ îáúåêòîâ, òàê è ðàçëè÷íûå ñòîðîíû æèçíåäåÿòåëüíîñòè ðàñòåíèÿ
[1, 2]. Ïðåïàðàòû íà îñíîâå áàêòåðèé-àíòàãîíèñòîâ ðîäà Bacillus èñïîëüçóþòñÿ ïðåèìóùåñòâåííî
äëÿ çàùèòû îò èíôåêöèîííûõ áîëåçíåé, êàê êîìïëåêñíûå ñðåäñòâà óïðàâëåíèÿ ðîñòîì, ðàçâèòèåì
è ôèòîñàíèòàðíûì ñîñòîÿíèåì êóëüòóðíûõ ðàñòåíèé èçó÷åíû íåäîñòàòî÷íî.

Öåëü èññëåäîâàíèÿ – îöåíêà äåéñòâèÿ ñèáèðñêèõ øòàììîâ áàêòåðèé ðîäà Bacillus íà ðîñò,
ïëîäîíîøåíèå è ôèòîñàíèòàðíîå ñîñòîÿíèå ïëîäîâûõ è ÿãîäíûõ êóëüòóð. Îáúåêòàìè èññëåäîâà-
íèÿ ÿâëÿëèñü íàñàæäåíèÿ çåìëÿíèêè, ÷åðíîé ñìîðîäèíû, ìàëèíû è îáëåïèõè, âûðàùèâàåìûå íà
ïðîèçâîäñòâåííûõ ïëàíòàöèÿõ, ìàòî÷íèêàõ è ïèòîìíèêàõ; ãðèáíûå çàáîëåâàíèÿ ÿãîäíûõ êóëüòóð;
áàêòåðèàëüíûå ïðåïàðàòû íà îñíîâå øòàììîâ âèäîâ Bacillus subtilis (Ehrenberg) Cohn, Bacillus
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Pic 2. (a) Spraying 1.3% Matrine AS (b) Dead grasshoppers after applying
In the field against grasshopper 1.3% Matrine AS



amyloliquefaciens (Fukumoto) Priest et al., Bacillus licheniformis (Weigmann) Chester èç êîëëåêöèè
êóëüòóð ðàçðàáîò÷èêà ïðåïàðàòîâ ÍÏÔ «Èññëåäîâàòåëüñêèé öåíòð» (íàóêîãðàä Êîëüöîâî).

Èññëåäîâàíèÿ âûïîëíåíû â êîìïëåêñå ïðîèçâîäñòâåííûõ è ïîëåâûõ ýêñïåðèìåíòîâ â
2011-2014 ãã. â ñåëüñêîõîçÿéñòâåííîé àðòåëè «Ñàäû Ñèáèðè» Íîâîñèáèðñêîé îáëàñòè. Õîçÿéñòâî
ðàñïîëîæåíî â ïîäçîíå äðåíèðîâàííîé ëåñîñòåïè Ïðèîáüÿ, ïî÷âà îïûòíûõ ó÷àñòêîâ ñåðàÿ ëåñíàÿ.
Ñïîñîáû íàíåñåíèÿ ïðåïàðàòîâ – çàìà÷èâàíèå êîðíåâîé ñèñòåìû ñàæåíöåâ ïåðåä ïîñàäêîé ñ ýêñ-
ïîçèöèåé 2 ÷ â ðàáî÷åé æèäêîñòè, ñîäåðæàùåé áàêòåðèàëüíûå øòàììû; ïðè ïîñàäêå ÷åðåíêîâ íà
óêîðåíåíèå – îïðûñêèâàíèå ïîâåðõíîñòè ïî÷âû ðàáî÷åé æèäêîñòüþ, ñîäåðæàùåé áèîàãåíò ñ ïî-
ñëåäóþùèì ïðîìà÷èâàíèåì ïî÷âû íà ãëóáèíó 10-15 ñì ïóòåì ïîëèâà âîäîé. Êîíöåíòðàöèÿ øòàì-
ìîâ ïðè âíåñåíèè â ïî÷âó – 105 ÊÎÅ/ìë. Îáðàáîòêó íàäçåìíîé ñèñòåìû ðàñòåíèé ïðîâîäèëè
ïóòåì ìåõàíèçèðîâàííîãî îïðûñêèâàíèÿ ñ êîíöåíòðàöèåé øòàììîâ 104 ÊÎÅ/ìë.

Â ïîëåâûõ îïûòàõ ïðè çàêëàäêå ïðîèçâîäñòâåííîãî ìàòî÷íèêà çåìëÿíèêè ïðè ïðåäïîñàäî÷-
íîé îáðàáîòêå êîðíåâîé ñèñòåìû ïîâûøåíèå ïðèæèâàåìîñòè ðàññàäû ïðîÿâëÿëîñü (Ð<0,05) â âà-
ðèàíòàõ ñî øòàììàìè B. amyloliquefaciens ÂÊÏÌ Â-10642, B. subtilis ÂÊÏÌ Â-10641 è B.
licheniformis ÂÊÏÌ Â-10562, ïðèìåðíî, â 1,3 ðàçà îòíîñèòåëüíî êîíòðîëÿ – äî óðîâíÿ 73,1-78,8 %,
÷òî óêàçûâàåò íà íàëè÷èå àíòèñòðåññîâûõ, àäàïòîãåííûõ ñâîéñòâ ó èçó÷àåìûõ áèîàãåíòîâ. Â ñðåä-
íåì çà 3 ãîäà èññëåäîâàíèé êîëè÷åñòâî ìîëîäûõ ëèñòüåâ äîñòîâåðíî âîçðàñòàëî ïîä âëèÿíèåì
ïðåäïîñàäî÷íîé îáðàáîòêè êîðíåâîé ñèñòåìû çåìëÿíèêè øòàììàìè B. amyloliquefaciens ÂÊÏÌ
Â-10642, B. subtilis ÂÊÏÌ Â-10641 íà 0,7-1,1 ëèñò/êóñò (ïðè 4,3 ëèñò/êóñò â êîíòðîëå), äàííûé ýô-
ôåêò áûë áëèçîê ïî óðîâíþ äåéñòâèÿ ãóìèíîâîãî ïðåïàðàòà Ôåíèêñ, 0,05 %, èñïîëüçîâàííîãî â
îïûòå â êà÷åñòâå ýòàëîíà. Äëèíà íàäçåìíîé ÷àñòè äîñòîâåðíî óâåëè÷èâàëàñü íà 2,3-3,1 ñì (íà
11-14 %) â âàðèàíòàõ ñ ïðèìåíåíèåì øòàììîâ B. subtilis ÂÊÏÌ Â-10641 è B. licheniformis ÂÊÏÌ
Â-10562. Êîëè÷åñòâî óñîâ óâåëè÷èâàëîñü âî âñåõ âàðèàíòàõ ñ ïðèìåíåíèåì áàêòåðèàëüíûõ øòàì-
ìîâ è ýêñïåðèìåíòàëüíîãî ïðåïàðàòà Ôèòîï 8.67 (ñìåñü òðåõ áàêòåðèàëüíûõ øòàììîâ:
B. amyloliquefaciens ÂÊÏÌ Â-10642, B. amyloliquefaciens ÂÊÏÌ Â-10643 è B. subtilis ÂÊÏÌ Â-10641)
íà 0,6-0,8 óñîâ/êóñò (íà 18,2-24,2 %). Äëèíà óñîâ â ýòèõ æå âàðèàíòàõ âîçðàñòàëà íà 11,7-19,1 ñì.
Íàèáîëåå âûðàæåííîå ñòèìóëèðîâàíèå âåãåòàòèâíîãî ðàçìíîæåíèÿ çåìëÿíèêè ïðîÿâèëîñü â âà-
ðèàíòàõ ñ ïðèìåíåíèåì øòàììîâ B. amyloliquefaciens ÂÊÏÌ Â-10642, B. subtilis ÂÊÏÌ Â-10641 è
ïðåïàðàòà Ôèòîï 8.67 – êîëè÷åñòâî ðîçåòîê, ôîðìèðóåìîå â 1 êóñòå äîñòîâåðíî óâåëè÷èâàëîñü äî
5,6 ðîçåòîê/êóñò, ïðè 3,8 ðîçåòîê/êóñò â êîíòðîëå (ïðèðîñò íà 29-47 %).

Â ïðîèçâîäñòâåííûõ îïûòàõ ïðè çàêëàäêå ïëîäîíîñÿùèõ íàñàæäåíèé çåìëÿíèêè óñòàíîâëå-
íî, ÷òî â ãîä ïîñàäêè ïîä âëèÿíèåì ïðåäïîñàäî÷íîé îáðàáîòêè êîðíåâîé ñèñòåìû ðàññàäû ïðîèñ-
õîäèëî äîñòîâåðíîå (Ð<0,05) ïîâûøåíèå áèîìàññû 1 ðàñòåíèÿ íà 41-52 % âî âñåõ îïûòíûõ
âàðèàíòàõ, áèîìàññà êîðíåé óâåëè÷èâàëàñü ïîä âëèÿíèåì øòàììîâ B. subtilis ÂÊÏÌ Â-10641 è B.
licheniformis ÂÊÏÌ Â-10562 íà 25-26 %. Äëèíà íàäçåìíîé ÷àñòè ðàñòåíèé óâåëè÷èâàëàñü íà 3-5 ñì
ïîä âëèÿíèåì âñåõ èñïûòàííûõ øòàììîâ (â êîíòðîëå – 21,5 ñì). Äëèíà êîðíåâîé ñèñòåìû âîçðàñ-
òàëà íà 13-17 % â âàðèàíòàõ, ãäå êîðíè ðàññàäû çàìà÷èâàëè â ñóñïåíçèÿõ øòàììîâ B. subtilis ÂÊÏÌ
Â-10641, B. licheniformis ÂÊÏÌ Â-10562 èëè ïðåïàðàòà Ôèòîï 8.67 (â êîíòðîëå äëèíà êîðíåé ñîñòà-
âèëà 16,6 ñì). Ýòè æå øòàììû ñòèìóëèðîâàëè ó ìîëîäûõ ðàñòåíèé áîëåå àêòèâíîå ôîðìèðîâàíèå
íîâûõ ëèñòüåâ, à òàêæå óñîâ.

Ðàñïðîñòðàíåííîñòü ñåðîé ãíèëè ÿãîä çåìëÿíèêè (âîçáóäèòåëü – Botrytis cinerea Pers., Hypho-
mycetales, Deuteromycota) ïîä âëèÿíèåì ïðåäïîñàäî÷íîé îáðàáîòêè êîðíåâîé ñèñòåìû áàêòåðè-
àëüíûìè øòàììàìè ñîêðàùàëàñü â 2,5-3 ðàçà âñëåäñòâèå ñòàáèëèçàöèè ôèçèîëîãè÷åñêîãî ñîñòîÿ-
íèÿ è ïîâûøåíèÿ óñòîé÷èâîñòè ðàñòåíèé â âàðèàíòàõ ñî øòàììàìè B. subtilis ÂÊÏÌ Â-10641,
B. licheniformis ÂÊÏÌ Â-10562 è ïðåïàðàòîì Ôèòîï 8.67, áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü îáðàáîòêè
ñîñòàâëÿëà 60-67 %.

Âûÿâëåíî òàêæå ñíèæåíèå ïîðàæåííîñòè áåëîé ïÿòíèñòîñòüþ ëèñòüåâ çåìëÿíèêè (Ramularia
tulasnei Sacc., Hyphomycetales, Deuteromycota) â 1,5-1,8 ðàçà ïîä âëèÿíèåì øòàììà B.
amyloliquefaciens ÂÊÏÌ Â-10642 è ïðåïàðàòà Ôèòîï 8.67 è â 2,9 ðàçà – â âàðèàíòàõ ñ ïðèìåíåíèåì
øòàììîâ B. subtilis ÂÊÏÌ Â-10641 è B. licheniformis ÂÊÏÌ Â-10562 (ïðè 27,2 % â êîíòðîëå).

Ó÷åò óðîæàÿ â âàðèàíòàõ îïûòà ïîêàçàë (òàáëèöà), ÷òî îáðàáîòêà áàêòåðèàëüíûìè øòàììà-
ìè óâåëè÷èâàëà êîëè÷åñòâî öâåòîíîñîâ, ôîðìèðóåìûõ 1 ðàñòåíèåì íà 5,1-31,6 %, êîëè÷åñòâî
ÿãîä íà ðàñòåíèè, âîçðàñòàëî äî 25 % â âàðèàíòàõ ñ ïðèìåíåíèåì øòàììîâ B. subtilis ÂÊÏÌ
Â-10641 è B. licheniformis ÂÊÏÌ Â-10562 (â êîíòðîëå – 10,4 ÿãîä/êóñò). Ñóùåñòâåííîå óâåëè÷åíèå
ìàññû 1 ÿãîäû âûÿâëåíî â âàðèàíòå ñ ïðèìåíåíèåì ïðåïàðàòà Ôèòîï 8.67 – íà 9,5 % (ïðè 8,4
ã/ÿãîäà â êîíòðîëå).

Óðîæàéíîñòü çåìëÿíèêè äîñòîâåðíî âîçðàñòàëà â âàðèàíòàõ ñ ïðèìåíåíèåì øòàììà B. subtilis
ÂÊÏÌ Â-10641 íà 16,1 % è ïðåïàðàòà Ôèòîï 8.67 – íà 17,9 %, ïðè óðîæàéíîñòè 7,27 ò/ãà â êîíòðî-
ëå.
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Â ïðîèçâîäñòâåííûõ îïûòàõ íà ïëîäîíîñÿùèõ íàñàæäåíèÿõ ÷åðíîé ñìîðîäèíû è ìàëèíû óñ-
òàíîâëåíî, ÷òî îáðàáîòêà íàäçåìíîé ñèñòåìû áàêòåðèàëüíûìè øòàììàìè ñíèæàëà ïîðàæåíèå ëè-
ñòüåâ ÷åðíîé ñìîðîäèíû àíòðàêíîçîì (Gloeosporium ribis (Lib.) Mont. et Desm., Melanconiales,
Deuteromycota) è ñåïòîðèîçîì (Septoria ribis Desm., Sphaeropsidales, Deuteromycota) â 2,0-2,8 ðàçà.
Áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü øòàììîâ B. amyloliquefaciens ÂÊÏÌ Â-10642 è B. subtilis ÂÊÏÌ
Â-10641 â çàùèòå îò áîëåçíåé äîñòèãàëà 60-66 %. Â äàííûõ âàðèàíòàõ óâåëè÷èâàëîñü êîëè÷åñòâî
ñîöâåòèé è ÿãîäíûõ êèñòåé, áèîëîãè÷åñêàÿ ïðîäóêòèâíîñòü 1 êóñòà. Óðîæàéíîñòü ÷åðíîé ñìîðî-
äèíû âîçðàñòàëà äî óðîâíÿ 3,57-3,70 ò/ãà (íà 13-17 %, â ñðåäíåì çà 3 ãîäà).

Ïðè îáðàáîòîêå íàäçåìíîé ñèñòåìû ìàëèíû äîêàçàíî ñíèæåíèå ïîðàæåíèÿ ëèñòüåâ ñåïòî-
ðèîçîì (Septoria rubi (West.) Sacc., Spaeropsidales, Deuteromycota) è ïóðïóðîâîé ïÿòíèñòîñòüþ
(Didymella applanata (Niessl) Sacc., Dothideales, Ascomycota) â âàðèàíòàõ ñî øòàììàìè B.
amyloliquefaciens ÂÊÏÌ Â-10642, B. subtilis ÂÊÏÌ Â-10641 è B. licheniformis ÂÊÏÌ Â-10562 â 1,5-2
ðàçà.

Ïðè óêîðåíåíèè îäðåâåñíåâøèõ ÷åðåíêîâ ÷åðíîé ñìîðîäèíû è îáëåïèõè óñòàíîâëåíî, ÷òî âî
âñåõ âàðèàíòàõ ñ ïðèìåíåíèåì øòàììîâ äëèíà îäíîëåòíåãî ïðèðîñòà íàäçåìíîé ÷àñòè ñàæåíöåâ
÷åðíîé ñìîðîäèíû âîçðàñòàëà íà 12-30 %, äëèíà êîðíåâîé ñèñòåìû – íà 28-40 %, áèîìàññà 1 ðàñ-
òåíèÿ – íà 22-42 % îòíîñèòåëüíî êîíòðîëÿ. Äëèíà îäíîëåòíåãî ïðèðîñòà ñàæåíöåâ îáëåïèõè âîç-
ðàñòàëà íà 5,8-6,3 ñì, äëèíà êîðíåâîé ñèñòåìû – íà 7-9 ñì, áèîìàññà 1 ðàñòåíèÿ – íà 33-34 % ïîä
âëèÿíèåì îáðàáîòêè øòàììàìè B. amyloliquefaciens ÂÊÏÌ Â-10642 è B. subtilis ÂÊÏÌ Â-10641.

Ðåçóëüòàòû ïðîâåäåííûõ èñïûòàíèé ñèáèðñêèõ øòàììîâ áàêòåðèé ðîäà Bacillus ïîêàçûâàþò
íàëè÷èå ó íèõ ïîëèôóíêöèîíàëüíûõ ñâîéñòâ, ïðîÿâëÿþùèõñÿ â àíòèñòðåññîâîì è èììóíèçèðóþ-
ùåì äåéñòâèè íà ïëîäîâûå è ÿãîäíûå ðàñòåíèÿ, ñòèìóëèðîâàíèè ïðîöåññîâ ðîñòà, âåãåòàòèâíîãî
ðàçìíîæåíèÿ, ôîðìèðîâàíèÿ è ðåàëèçàöèè ãåíåðàòèâíîãî ïîòåíöèàëà, à òàêæå íàëè÷èå àíòàãîíè-
ñòè÷åñêèõ ñâîéñòâ ïðîòèâ âîçáóäèòåëåé ãðèáíûõ çàáîëåâàíèé.

Èññëåäîâàíèÿ âûïîëíåíû ïðè ïîääåðæêå ãðàíòà Ðîññèéñêîãî íàó÷íîãî ôîíäà (ïðîåêò ¹
14-16-00101).

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ
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Âëèÿíèå îáðàáîòîê êîðíåâîé ñèñòåìû çåìëÿíèêè áàêòåðèàëüíûìè øòàììàìè íà ïàðàìåòðû óðîæàéíîñòè
(ÑÕÀ «Ñàäû Ñèáèðè», ñðåäíèå çà 3 ãîäà)

Âàðèàíò
Êîëè÷åñòâî öâå-
òîíîñîâ íà 1
ðàñòåíèè, øò.

Âñåãî ÿãîä
íà 1 ðàñòå-
íèè, øò.

Ìàññà 1
ÿãîäû, ã

Ïðîäóêòèâ-
íîñòü 1 êóñ-

òà, ã

Óðîæàéíîñòü

ò/ãà ðàçíîñòü ñ
êîíòðîëåì

Êîíòðîëü 1,58 10,4 8,4 103,6 7,27 -
B. amyloliquefaciens ÂÊÏÌ Â-10642 1,66 12,2 8,3 113,1 7,88 0,61
B. subtilis ÂÊÏÌ Â-10641 1,81 12,3* 9,0 123,6* 8,44* 1,17
B. licheniformis ÂÊÏÌ Â-10562 2,08* 13,0* 8,0 116,4 8,10 0,84
Ôèòîï 8.67 1,71 11,4 9,2* 117,3 8,57* 1,30
ÍÑÐ05 0,29 1,9 0,8 16,7 1,11

* Ðàçíîñòü ñ êîíòðîëåì ñòàòèñòè÷åñêè äîñòîâåðíà.



ÓÄÊ 632.937.1:631.5

Ê ÂÎÏÐÎÑÓ ÔÎÐÌÈÐÎÂÀÍÈß ÕÈÙÍÎÉ ÝÍÒÎÌÎÔÀÓÍÛ
Â ÑÒÅÁËÅÑÒÎÅ ÎÂÑÀ, ÂÎÇÄÅËÛÂÀÅÌÎÃÎ ÏÎ NO-ÒILL

ÁÎÊÈÍÀ È.Ã.

Ñèáèðñêèé ÍÈÈ çåìëåäåëèÿ è õèìèçàöèè ñåëüñêîãî õîçÿéñòâà, Íîâîñèáèðñê, Ðîññèÿ
E-mail: irina/borina@mail.ru

Òåõíîëîãèè âîçäåëûâàíèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, âêëþ÷àþùèå ñèñòåìó îáðàáîòêè
ïî÷âû, ïðèìåíåíèå óäîáðåíèé è ïåñòèöèäîâ è äðóãèå àãðîòåõíè÷åñêèå ïðèåìû, îêàçûâàþò ïðÿ-
ìîå èëè êîñâåííîå âëèÿíèå íà âñå ñîîáùåñòâî àãðîöåíîçîâ, â òîì ÷èñëå âðåäíóþ è ïîëåçíóþ ôàó-
íó. Ïðè No-Òill òåõíîëîãèè, ïðåäïîëàãàþùåé ïîëíûé îòêàç îò ìåõàíè÷åñêîé îáðàáîòêè ïî÷âû, ñ
îäíîé ñòîðîíû, ìîæíî îæèäàòü óëó÷øåíèå ôèòîñàíèòàðíîé ñèòóàöèè â ïîñåâàõ êóëüòóðíûõ ðàñ-
òåíèé çà ñ÷åò óñèëåíèÿ ìåõàíèçìîâ ñàìîðåãóëÿöèè â íèõ, ñ äðóãîé ñòîðîíû – óñèëåíèå âðåäîíîñ-
íîñòè îòäåëüíûõ îðãàíèçìîâ.

Çàäà÷åé íàøèõ èññëåäîâàíèé áûëî èçó÷åíèå îñîáåííîñòåé ôîðìèðîâàíèÿ âðåäíîé è ïîëåç-
íîé ôàóíû (íà ïðèìåðå çëàêîâûõ òëåé è èõ ýíòîìîôàãîâ) â ñòåáëåñòîå îâñà, êîòîðûé ÿâëÿåòñÿ
âàæíîé çåðíîôóðàæíîé êóëüòóðîé è â ñåâîîáîðîòàõ ÷àñòî ïðåäøåñòâóåò ÿðîâîé ïøåíèöå.

Â ðåçóëüòàòå èññëåäîâàíèé, ïðîâåäåííûõ â 2011-2013 ãã. â ìíîãîëåòíåì ñòàöèîíàðíîì îïûòå, äîñòî-
âåðíûõ ðàçëè÷èé â ÷èñëåííîñòè âðåäèòåëåé íà ïîñåâàõ îâñà ñîðòà Ðîâåñíèê â òðåõïîëüíîì ñåâîîáîðîòå
ïøåíèöà – ïøåíèöà – îâåñ ïðè ðàçíûõ òåõíîëîãèÿõ âîçäåëûâàíèÿ íå íàéäåíî.

Â ôàóíå ñòåáëåñòîÿ êóëüòóðû ïðåîáëàäàëè 5 îñíîâíûõ ãðóïï õèùíûõ ýíòîìîôàãîâ: êîêöèíåë-
ëèäû, çëàòîãëàçêè, ñèðôèäû, êëîïû íàáèñû è îðèóñû, ðàñïðîñòðàíåííûìè áûëè òàêæå ïàóêè.
Ñóììàðíàÿ ÷èñëåííîñòü õèùíûõ íàñåêîìûõ íà âàðèàíòàõ áåç ïðèìåíåíèÿ óäîáðåíèé è ïåñòèöè-
äîâ â 2011 è 2012 ãã. áûëà äîñòîâåðíî âûøå ïðè òðàäèöèîííîé òåõíîëîãèè, â 2013 ã. – ïðè No-Òill
òåõíîëîãèè, ÷òî âîçìîæíî áûëî îáóñëîâëåíî ïîãîäíûìè óñëîâèÿìè è ñîñòîÿíèåì ïîñåâîâ. Êîì-
ïëåêñíîå âíåñåíèå óäîáðåíèé è ïåñòèöèäîâ ïðèâîäèëî ê íèâåëèðîâàíèþ ðàçíèöû â ÷èñëåííîñòè
ýíòîìîôàãîâ ïî îáåèì òåõíîëîãèÿì, ëèáî â óñëîâèÿõ çàñóõè 2012 ã. èõ îáèëèå áûëî âûøå òàêæå
ïðè òðàäèöèîííîì âîçäåëûâàíèè êóëüòóðû. Â ñðåäíåì çà ãîäû èññëåäîâàíèÿ äîñòîâåðíîãî âëèÿ-
íèÿ ïðèìåíåíèÿ òåõíîëîãèè No-Òill êàê íà îòäåëüíûå ãðóïïû ýíòîìîôàãîâ, òàê è â öåëîì íà âåñü
èõ êîìïëåêñ íà ïîñåâàõ îâñà íå íàéäåíî. Îòëè÷èå â ÷èñëåííîñòè ïàóêîâ îòìå÷åíî òîëüêî â 2013 ã.,
êîãäà èõ áûëî áîëüøå â ñòåáëåñòîå îâñà, âîçäåëûâàåìîãî ïî No-Òill.

Òàêèì îáðàçîì, â íà÷àëüíûå ãîäû ïåðåõîäà íà òåõíîëîãèþ No-Òill (âòîðàÿ ðîòàöèÿ ñåâîîáîðî-
òà) çíà÷èòåëüíûõ èçìåíåíèé â ýíòîìîôàóíå àãðîöåíîçà îâñà íå çàðåãèñòðèðîâàíî.

ÓÄÊ 635.21:632.768.12: 632.484:631.155.3

ÊÎÌÏËÅÊÑÍÀß ÂÐÅÄÎÍÎÑÍÎÑÒÜ ÐÈÇÎÊÒÎÍÈÎÇÀ ÊÀÐÒÎÔÅËß
È ÊÎËÎÐÀÄÑÊÎÃÎ ÆÓÊÀ Â ËÅÑÎÑÒÅÏÈ ÏÐÈÎÁÜß

ÌÀËÞÃÀ À.À.1, Í.Ñ. ×ÓËÈÊÎÂÀ1, Ò.Í. ÅÂÒÓØÅÍÊÎ2

1Ñèáèðñêèé ÍÈÈ çåìëåäåëèÿ è õèìèçàöèè ñåëüñêîãî õîçÿéñòâà, ï. Êðàñíîîáñê, Ðîññèÿ,
2ÎÎÎ «Àãðîêåìèêàë Äè Ýô», ã. Íîâîñèáèðñê, Ðîññèÿ

E-mail: nna_malyuga@mail.ru

Âîçäåëûâàíèå êàðòîôåëÿ – îäíîé èõ âàæíåéøèõ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð – ðåøàåò
ìíîãî÷èñëåííûå íàðîäíîõîçÿéñòâåííûå çàäà÷è. Âìåñòå ñ òåì, åãî ïðîèçâîäñòâî â íàñòîÿùåå âðå-
ìÿ íîñèò â áîëüøèíñòâå ñëó÷àåâ ýêñòåíñèâíûé õàðàêòåð, è óðîæàéíîñòü â ðåãèîíå ÷àùå âñåãî íå
ïðåâûøàåò 10–11 ò/ãà.

Âî ìíîãîì òàêàÿ íèçêàÿ ïðîäóêòèâíîñòü îáúÿñíÿåòñÿ ðàçâèòèåì çàáîëåâàíèé ðàçëè÷íîé ýòèî-
ëîãèè è ïðèñóòñòâèåì âðåäèòåëåé. Çíà÷èòåëüíûé óùåðá êóëüòóðå â ëåñîñòåïè Ïðèîáüÿ â îñíîâíîì
íàíîñÿò ðèçîêòîíèîç (Rhizoctonia solani Kuch.) è êîëîðàäñêèé æóê (Leptinotarsa decimlineata Say.
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(Coleoptera, Chrysomelidae). Åæåãîäíûå ïîòåðè ïðîäóêöèè îò íèõ ñîñòàâëÿþò 45–50 % è 30–100 %
ñîîòâåòñòâåííî. Îäíàêî ñîâìåñòíàÿ âðåäîíîñíîñòü äàííûõ îáúåêòîâ íà êàðòîôåëå â ðåãèîíå íå
èçó÷åíà.

Òàêèì îáðàçîì, öåëüþ èññëåäîâàíèé áûëî èçó÷èòü êîìïëåêñíóþ âðåäîíîñíîñòü êëóáíåâîé
èíôåêöèè ðèçîêòîíèîçîì êàðòîôåëÿ è ïîâðåæäåíèÿ ðàñòåíèé êîëîðàäñêèì æóêîì.

Ýêñïåðèìåíò áûë ïðîâåäåí â 2009–2011 ãã. â ïî÷âåííî-êëèìàòè÷åñêèõ óñëîâèÿõ, òèïè÷íûõ
äëÿ ëåñîñòåïíîé çîíû Çàïàäíîé Ñèáèðè. Îñíîâíûå ýëåìåíòû òåõíîëîãèè âîçäåëûâàíèÿ êàðòîôå-
ëÿ ñîîòâåòñòâîâàëè îáùåïðèíÿòûì äëÿ äàííîãî ðåãèîíà. Îáúåêòàìè èçó÷åíèÿ ÿâèëèñü: ðèçîêòî-
íèîç êàðòîôåëÿ (Rhizoctonia solani Kuch.) êîëîðàäñêèé æóê (Leptinotarsa decemlineata Say.) è
êàðòîôåëü (Solanum tuberosum L.) èç ãðóïïû ðàííèõ – ñîðò Agata.

Íàáëþäåíèÿ çà ôåíîëîãèåé, äèíàìèêîé ÷èñëåííîñòè êîëîðàäñêîãî æóêà ïðîâîäèëè íà åñòå-
ñòâåííîì ôîíå çàñåëåíèÿ âðåäèòåëåì. Äëÿ õàðàêòåðèñòèêè ïðèâëåêàòåëüíîñòè äëÿ âðåäèòåëÿ ðàñòå-
íèé êàðòîôåëÿ ðàññ÷èòûâàëè ïîêàçàòåëü êîëè÷åñòâà íàñåêîìî-äíåé. Ïîðàæåííîñòü ðàñòåíèé
êàðòîôåëÿ ðèçîêòîíèîçîì îïðåäåëÿëè â ôàçû ïîëíûõ âñõîäîâ è öâåòåíèÿ (4 è 10 íåäåëü ïîñëå ïî-
ñàäêè). Ôåíîëîãè÷åñêèå íàáëþäåíèÿ çà êóëüòóðîé ïðîâîäèëè â òå÷åíèå âñåãî ïåðèîäà âåãåòàöèè.

Îïûò äâóõôàêòîðíûé: ôàêòîð À – çàñåëåííîñòü ïîñàäî÷íûõ êëóáíåé ñêëåðîöèÿìè ðèçîêòîíèî-
çà è ôàêòîð Â – çàùèòà îò êîëîðàäñêîãî æóêà. Ïîëîâèíà ïîñàäîê êàðòîôåëÿ áûëà âûðàùåíà èç ñìå-
ñè ñåìåííûõ êëóáíåé, çàñåëåííûõ ñêëåðîöèÿìè ÷åðíîé ïàðøè íà 1/10 è 1/4 ïîâåðõíîñòè, âòîðàÿ –
èç êëóáíåé, íà êîòîðûõ ñêëåðîöèè âèçóàëüíî îòñóòñòâîâàëè. Ïî÷âà ó÷àñòêà, ãäå ðàçìåùàëè ïîñàäêè
êóëüòóðû, áûëà ñâîáîäíà îò âîçáóäèòåëÿ ðèçîêòîíèîçà. Äëÿ çàùèòû ðàñòåíèé îò ôèòîôàãà, ïîëîâè-
íà ïëîùàäè ïîñàäîê áûëà îáðàáîòàíà èíñåêòèöèäîì íà îñíîâå àëüôà-öèïåðìåòðèíà (Öóíàìè, ÊÝ,
íîðìà ðàñõîäà ïðåïàðàòà 0,1 ë/ãà, íîðìà ðàñõîäà ðàáî÷åé æèäêîñòè 300 ë/ãà). Ïîâòîðíîñòü îïûòà
3-êðàòíàÿ, ãóñòîòà ïîñàäêè 35,7 òûñ. ðàñòåíèé/ãà, ïëîùàäü ïèòàíèÿ 0,4 íà 0,7 ì. Ïî÷âà ó÷àñòêà, ãäå
ðàçìåùàëè ïîñàäêè êóëüòóðû, áûëà ñâîáîäíà îò âîçáóäèòåëÿ ðèçîêòîíèîçà.

Ðåçóëüòàòû îáðàáîòàíû ñ ïðèìåíåíèåì ïðèêëàäíîãî ïàêåòà ïðîãðàìì Ñíåäåêîð.
Íàáëþäåíèÿ â òå÷åíèå âåãåòàöèè ïîêàçàëè, ÷òî ðàñòåíèÿ, âûðîñøèå èç êëóáíåé, çàñåëåííûõ ñêëå-

ðîöèÿìè, ñèëüíåå ïîðàæàëèñü ðèçîêòîíèîçîì (òàáë. 1).

Â ýòîì ñëó÷àå ðàçâèòèå áîëåçíè áûëî âûøå â 3,7–4,2 ðàçà, à ïîðàæåííûõ è îïàâøèõ ñòîëîíîâ
â 4,0–4,9 ðàçà.

Êîëîðàäñêèé æóê ïðèñóòñòâîâàë íà ïîñàäêàõ êàðòîôåëÿ â òå÷åíèå âñåé âåãåòàöèè, ïî-ðàçíîìó
çàñåëÿÿ è ïîâðåæäàÿ èõ â çàâèñèìîñòè îò ñòåïåíè çàðàæåííîñòè ïîñàäî÷íîãî ìàòåðèàëà ðèçîêòî-
íèîçîì.

Íàáëþäàëàñü òåíäåíöèÿ ê óâåëè÷åíèþ â 1,3 ðàçà ÷èñëåííîñòè èìàãî êîëîðàäñêîãî æóêà íà
ðàñòåíèÿõ, âûðîñøèõ èç êëóáíåé, ñâîáîäíûõ îò èíôåêöèè, êîëè÷åñòâî ôèòîôàãà áûëî â 1,3 ðàçà
ìåíüøå, ÷åì íà ïîñàäêàõ, ïîÿâèâøèõñÿ èç êëóáíåé, çàñåëåííûõ ðèçîêòîíèîçîì (òàáë. 2).

Ò à á ë è ö à 2
Ìàêñèìàëüíàÿ ÷èñëåííîñòü êîëîðàäñêîãî æóêà â çàâèñèìîñòè îò çàñåëåíèÿ ðèçîêòîíèîçîì ñåìåííûõ êëóáíåé

êàðòîôåëÿ

Çàñåëåííîñòü ïîñàäî÷íûõ êëóáíåé
ðèçîêòîíèîçîì

×èñëåííîñòü, ýêç./ðàñò.
ïåðåçèìîâàâøèå èìàãî ëè÷èíêè èìàãî 1-ãî ïîêîëåíèÿ (ëåòíåå)

Êëóáíè çàñåëåíû ñêëåðîöèÿìè 0,36±0,06 19,09±1,30 3,16±1,73
Êëóáíè ñâîáîäíû îò ñêëåðîöèé 0,28±0,05 26,08±0,42 2,74±1,47
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Ò à á ë è ö à 1
Âëèÿíèå çàñåëåííîñòè ïîñàäî÷íûõ êëóáíåé êàðòîôåëÿ ñêëåðîöèÿìè ðèçîêòîíèîçà íà ðàçâèòèå áîëåçíè

è ïîðàæåííîñòü ñòîëîíîâ, %

Âàðèàíò

Ôàçà ðàñòåíèÿ
ïîëíûå âñõîäû öâåòåíèå

ðàçâèòèå
áîëåçíè

ïîðàæåííûõ
è îïàâøèõ ñòîëîíîâ

ðàçâèòèå
áîëåçíè

ïîðàæåííûõ
è îïàâøèõ ñòîëîíîâ

Êëóáíè çàñåëåíû ñêëåðîöèÿìè 30,0 17,1 66,5 63,4
Êëóáíè ñâîáîäíû îò ñêëåðîöèé 8,0 3,5 15,7 15,8
ÍÑÐ05 8,4 7,5 12,5 11,9



Ïåðâûå ëè÷èíêè íà ðàñòåíèÿõ ïîÿâëÿëèñü â íà÷àëå áóòîíèçàöèè, à ÷èñëåííîñòü âðåäèòåëÿ,
íåçàâèñèìî îò ñòåïåíè çàñåëåííîñòè ïîñàäî÷íîãî ìàòåðèàëà ñêëåðîöèÿìè ÷åðíîé ïàðøè, áûëà
áëèçêà è âàðüèðîâàëà îò 0,53 äî 0,57 ýêç./ðàñò.

Ïèê ÷èñëåííîñòè ëè÷èíîê íàáëþäàëè â ôàçó ñîçðåâàíèÿ. Ðàñòåíèÿ, âûðîñøèå èç êëóáíåé, ñâî-
áîäíûõ îò ñêëåðîöèé, áûëè çàñåëåíû âðåäèòåëåì â 1,4 ðàçà ñèëüíåå, ÷åì ïîÿâèâøèåñÿ èç êëóáíåé ñî
ñêëåðîöèÿìè. Ìàêñèìàëüíîå êîëè÷åñòâî èìàãî ëåòíåãî ïîêîëåíèÿ áûëî çàôèêñèðîâàíî â ôàçó ñîçðå-
âàíèÿ. Íàáëþäàëàñü òåíäåíöèÿ ê óâåëè÷åíèþ ÷èñëåííîñòè êîëîðàäñêîãî æóêà â 1,2 ðàçà â ïåðâîì ñëó-
÷àå â ñðàâíåíèè ñî âòîðûì (òàáë. 2).

Èçó÷åíèå ïðèâëåêàòåëüíîñòè êóëüòóðû â ïîëåâûõ óñëîâèÿõ âûÿâèëî, ÷òî èìàãî, íåçàâèñèìî îò íà-
ëè÷èÿ èëè îòñóòñòâèÿ ñêëåðîöèé ÷åðíîé ïàðøè íà ïîñàäî÷íîì ìàòåðèàëå, îäèíàêîâî õîðîøî çàñåëÿëè
ðàñòåíèÿ êàðòîôåëÿ. Â îòëè÷èå îò æóêîâ, ëè÷èíêè äîëüøå ïèòàëèñü íà ïîñàäêàõ ðàñòåíèé, ïîÿâèâøèõ-
ñÿ èç çäîðîâûõ êëóáíåé. Äàííûé ïîêàçàòåëü ðàçëè÷àëñÿ â 1,8 ðàçà (òàáë. 3).

Îäíàêî èíòåíñèâíîñòü ïîâðåæäåíèÿ ëèñòîâîé ïîâåðõíîñòè êóñòîâ êàðòîôåëÿ, âûðîñøèõ èç
êëóáíåé ñî ñêëåðîöèÿìè, âûøå íà 11,2 %, ÷åì ó ðàñòåíèé èç çäîðîâûõ êëóáíåé. Òà æå òåíäåíöèÿ
ïðîñëåæèâàåòñÿ â äèíàìèêå â òå÷åíèå âñåãî âåãåòàöèîííîãî ïåðèîäà (ñì. ðèñóíîê).

Ðàçëè÷èÿ â êà÷åñòâå ïîñàäî÷íîãî ìàòåðèàëà ñîðòà Agata, âëèÿþùèå íà çàñåëÿåìîñòü è ïîåäàå-
ìîñòü ðàñòåíèé êàðòîôåëÿ êîëîðàäñêèì æóêîì, à òàêæå ïîðàæàåìîñòü èõ ðèçîêòîíèîçîì îáóñëî-
âèëè ðàçíèöó â ïîòåðÿõ óðîæàÿ êóëüòóðû (òàáë. 4).

Â ñðåäíåì óðîæàéíîñòü êóëüòóðû áûëà âûøå íà 24,7 % ïðè îãðàíè÷åíèè ÷èñëåííîñòè êîëî-
ðàäñêîãî æóêà èíñåêòèöèäîì è íà 30,3 % ïðè âûðàùèâàíèè êóëüòóðû èç çäîðîâûõ êëóáíåé. Ìàê-
ñèìàëüíûé óðîæàé ïîëó÷åí ïðè îòñóòñòâèè îñíîâíûõ âðåäÿùèõ îáúåêòîâ íà êàðòîôåëå – 28,85
ò/ãà, òîãäà êàê êîëîðàäñêèé æóê âûçûâàë ïîòåðè êëóáíåé â ðàçìåðå 8,29 ò/ãà (28,7 %), ðèçîêòîíè-
îç – 9,86 ò/ãà (34,2 %). Ìèíèìàëüíûé óðîæàé íàáëþäàëè ïðè âûðàùèâàíèè êóëüòóðû èç êëóáíåé,
çàñåëåííûõ ÷åðíîé ïàðøîé è íàëè÷èè íà ïîñàäêàõ êîëîðàäñêîãî æóêà, â ýòîì ñëó÷àå åãî ïîòåðè
ïðîäóêöèè ñîñòàâèëè 13,39 ò/ãà (46,4 %).

Òàêèì îáðàçîì, ðàñòåíèÿ âûðîñøèå èç êëóáíåé çàñåëåííûõ ñêëåðîöèÿìè ðèçîêòîíèîçà, ñèëü-
íåå ïîðàæàëèñü áîëåçíüþ (ðàçâèòèå áîëåçíè áûëî âûøå â 3,7–4,2 ðàçà, à ïîðàæåííûõ è îïàâøèõ
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Êëóáíè çàñåëåíû ñêëåðîöèÿìè Êëóáíè ñâîáîäíû îò ñêëåðîöèé

Èíòåíñèâíîñòü ïîâðåæäåíèÿ ðàñòåíèé êàðòîôåëÿ êîëîðàäñêèì æóêîì â çàâèñèìîñòè
îò çàñåëåíèÿ ðèçîêòîíèîçîì ñåìåííûõ êëóáíåé:

1 � 2-ÿ äåêàäà èþëÿ; 2 � 3-ÿ äåêàäà èþëÿ; 3 � 1-ÿ äåêàäà àâãóñòà

Ò à á ë è ö à 3
Ïðèâëåêàòåëüíîñòü êàðòîôåëÿ äëÿ êîëîðàäñêîãî æóêà è èõ ïîâðåæäàåìîñòü ôèòîôàãîì â ïîëåâûõ óñëîâèÿõ

â çàâèñèìîñòè îò çàñåëåííîñòè ðèçîêòîíèîçîì ñåìåííûõ êëóáíåé êàðòîôåëÿ

Âàðèàíò
Êîëè÷åñòâî íàñåêîìî-äíåé

Èíòåíñèâíîñòü ïîâðåæäåíèÿ â ñðåäíåì, %
èìàãî ëè÷èíêè

Êëóáíè çàñåëåíû ñêëåðîöèÿìè 33,92 287,54 84,50
Êëóáíè ñâîáîäíû îò ñêëåðîöèé 30,76 510,96 73,30



ñòîëîíîâ â 4,0–4,9 ðàçà). Äëÿ èìàãî êîëîðàäñêîãî æóêà îäèíàêîâî ïðèâëåêàòåëüíû êàê ïîñàäêè,
ïîÿâèâøèåñÿ èç çäîðîâîãî ñåìåííîãî ìàòåðèàëà, òàê è çàñåëåííîãî ñêëåðîöèÿìè ÷åðíîé ïàðøè.
Îäíàêî ëè÷èíêè ïèòàþòñÿ íà ðàñòåíèÿõ âûðîñøèõ èç çäîðîâûõ êëóáíåé â 2 ðàçà äîëüøå, ÷åì íà
ïîñàäêàõ ïîëó÷åííûõ èç ñåìåííîãî ìàòåðèàëà, çàñåëåííîãî ñêëåðîöèÿìè ðèçîêòîíèîçà. Èíòåí-
ñèâíîñòü ïîâðåæäåíèÿ ëèñòüåâ êàðòîôåëÿ ôèòîôàãîì âûøå ó ðàñòåíèé, êóëüòèâèðóåìûõ âî âòî-
ðîì ñëó÷àå íà 11 %. Ïîòåðè êëóáíåé îò êîëîðàäñêîãî æóêà ñîñòàâëÿþò 29 %, îò ðèçîêòîíèîçà –
34 %, à îò äàííîãî êîìïëåêñà âðåäÿùèõ îðãàíèçìîâ – 46 %.

ÐÀÑÏÐÎÑÒÐÀÍÅÍÈÅ ALTERNARIA SPP ÍÀ ÏØÅÍÈÖÅ
Â ÌÎÍÃÎËÈÈ

ÍßÌÑÓÐÝÍ Í., ÄÝÆÈÄÌÀÀ Ò.

Èíñòèòóò çàùèòû ðàñòåíèé, ã. Óëàí-Áàòîð, Ìîíãîëèÿ

Â ïîñëåäíåå âðåìÿ âîçðîñëà âðåäîíîñíîñòü áîëåçíåé ïøåíèöû, âûçâàííûõ ãðèáàìè
ALTERNARIA spp. Ãðèáû Alternaria spp âûçûâàþò áîëåçíè “÷åðíü êîëîñà” è “÷åðíûé çàðîäûø”.
×åðíü êîëîñà ïðèâîäèò ê ñíèæåíèþ õëåáîïåêàðíûõ êà÷åñòâ ìóêè. Â ïðîöåññå îáìîëîòà êîëîñüåâ â
ìóêå ïîÿâëÿþòñÿ ÷åðíûå âêðàïëåíèÿ ñïîð ãðèáîâ, ÷òî ñíèæàåò êà÷åñòâî ìóêè. Â êîíöå ïåðèîäà
âîñêîâîé è ïîëíîé ñïåëîñòè ïðîèñõîäèò ïî÷åðíåíèå çàðîäûøà. Ýòà ôîðìà áîëåçíè èìååò íàçâà-
íèå “÷åðíûé çàðîäûø”. Ñòåïåíü ïèãìåíòàöèè çåðíà îïðåäåëÿåòñÿ ãëóáèíîé çàëåãàíèÿ ìèöåëèÿ
ãðèáà. Âðåäîíîñíîñòü ÷åðíîòû çàðîäûøà ïðîÿâëÿåòñÿ â ôèçèîëîãè÷åñêîé íåäîðàçâèòîñòè ñåìÿí,
íèçêîé ýíåðãèè ïðîðàñòàíèÿ è âñõîæåñòè, ÷òî âåäåò ê ãèáåëè âñõîäîâ, èçðåæèâàíèþ ïîñåâîâ, îò-
ìèðàíèþ ïðîäóêòèâíûõ ñòåáëåé è áåëîêîëîñîñòè (×óëêèíà, 1985). Â ðåçóëüòàòå ïðîèñõîäèò ñíè-
æåíèå óðîæàÿ ïøåíèöû, à ïîëó÷åííûå ñåìåíà íå ìîãóò áûòü ðåàëèçîâàíû íà ïðîäàæó èëè æå èõ
ñòîèìîñòü âåñüìà çàíèæàåòñÿ.

Öåëü èññëåäîâàíèé ñîñòîèò â èçó÷åíèè ðàñïðîñòðàíåííîñòè è âðåäîíîñíîñòè áîëåçíåé ÿðî-
âîé ïøåíèöû, âûçâàííûõ Alternaria spp â Ìîíãîëèè.

Óñòàíîâëåíû çíà÷èòåëüíîå ðàçâèòèå, ðàñïðîñòðàíåííîñòü ÷åðíîãî çàðîäûøà íà 36 ñåìåííûõ
îáðàçöîâ ÿðîâîé ïøåíèöû, óðîæàÿ 2013 ã. èç 5 àéìàêîâ.

Áîëåçíü “÷åðíûé çàðîäûø” âûÿâëÿëè âíåøíèì îñìîòðîì ñåìÿí, è ïðè íåîáõîäèìîñòè ïðî-
âîäèëè ìèêðîñêîïèðîâàíèå. Äëÿ ýòîãî íàâåñêó ñåìÿí ìàññîé 200 ã, ïðåäíàçíà÷åííóþ äëÿ àíàëèçà
ïðîñìàòðèâàþò è âûäåëÿþò ñåìåíà ñ ÿâíûìè ïðèçíàêàìè áîëåçíè. Ïîäñ÷èòûâàëè êîëè÷åñòâî ïî-
ðàæåííûõ ñåìÿí ïðè âíåøíåì îñìîòðå è ïåðåñ÷èòûâàëè èõ ñîäåðæàíèå â øòóêàõ íà êèëîãðàìì
ñåìÿí (òàáë. 1).

Íàèáîëåå ñèëüíîå çàðàæåíèå ñåìÿí ãðèáîì âûÿâëåíî â îáðàçöàõ èç Öàãààííóóð è Ýðäýíý-
ñàíò, ãäå çàðàæåííîñòü ñåìåííîãî ìàòåðèàëà ñîñòàâëÿåò 15,2–18,0 øòóê  íà  êèëîãðàìì.

Âðåäîíîñíîñòü ÷åðíîãî çàðîäûøà ïðîÿâëÿëàñü íà ôàçå âñõîäîâ è âûÿâëåíà óìåðåííàÿ âðåäî-
íîñíîñòü Alternaria, âûçûâàâøåãî ñíèæåíèå âñõîæåñòè äî 7.8 %.

Äëÿ âûÿâëåíèÿ áîëåçíè “÷åðíü êîëîñà” ïðîâîäèëè ìàðøðóòíûå îáñëåäîâàíèÿ â 7 ñàìîíàõ èç
5 àéìàêîâ âî âðåìÿ âåãåòàöèè 2013–2014 ãã. Áîëåçíü ðàñïðîñòðàíåíà âî âñåõ ðåãèîíàõ âîçäåëûâà-
íèÿ ïøåíèöû. Íàèáîëåå èíòåíñèâíî áîëåçíü ðàñïðîñòðàíåíà â ñàìîíàõ Ñýëýíãèéñêîãî àéìàêà.
Áîëüøîå ðàñïðîñòðàíåíèå ÷åðíü êîëîñà ïîëó÷èëà â Öåíòðàëüíî-Çåìëåäåëü÷åñêîé çîíå è âîñòî÷-
íîé ÷àñòè Ìîíãîëèè (òàáë. 2).
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Ò à á ë è ö à 4
Âëèÿíèå êîëîðàäñêîãî æóêà è ðèçîêòîíèîçà êàðòîôåëÿ íà óðîæàéíîñòü êóëüòóðû, ò/ãà

Çàùèòà
Çàñåëåííîñòü êëóáíåé ðèçîêòîíèîçîì

Ñðåäíèå
çàñåëåíû ñêëåðîöèÿìè ñâîáîäíû îò ñêëåðîöèé

Áåç èíñåêòèöèäà 15,46 20,56 18,01
Èíñåêòèöèä 18,99 28,85 23,92
Ñðåäíèå 17,23 24,71
ÍÑÐ05 Ïî ôàêòîðàì: çàñåëåííîñòü ðèçîêòîíèîçîì � 4,97; çàùèòà � 4,97; ÷àñòíûõ ñðåäíèõ � 7,03



Íàøè èññëåäîâàíèÿ ïîêàçàëè, ÷òî íàèáîëüøåå ðàñïðîñòðàíåíèå áîëåçíè â ïåðèîä âåãåòàöèè
âûÿâëåíî â ñàìîíå Öàãààííóóð (35,6 %). Alternaria spp èìåë äëèòåëüíûé ïåðèîä çàðàæåíèÿ êîëîñüåâ.
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ÂÛßÂËÅÍÈÅ ÓÑÒÎÉ×ÈÂÛÕ ËÈÍÈÉ ÎÂÑÀ Ê ÏÛËÜÍÎÉ ÃÎËÎÂÍÅ

ÑÀÉÍÀÊÎÂÀ À.Á.

ÃÍÓ ÑèáÍÈÈÑÕèÒ ÑÎ Ðîññåëüõîçàêàäåìèè (Íàðûìñêèé îòäåë)

E-mail: ÀnnaSaynakova@vtomske.r

Îâåñ ïîñåâíîé îäíà èç íàèáîëåå âàæíûõ çåðíîôóðàæíûõ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð íà
çåìíîì øàðå, çàíèìàþùàÿ îêîëî 20 ìëí ãà ïàõîòíûõ çåìåëü [1]. Êóëüòóðà óíèâåðñàëüíîãî íàçíà-
÷åíèÿ, èñïîëüçóåòñÿ äëÿ ïèùåâûõ, êîðìîâûõ è òåõíè÷åñêèõ öåëåé.

Ïûëüíàÿ ãîëîâíÿ (Ustilago avenae Jens) – îäíî èç íàèáîëåå âðåäîíîñíûõ è ðàñïðîñòðàíåííûõ
çàáîëåâàíèé îâñà â Òîìñêîé îáëàñòè. Âîçáóäèòåëü âûçûâàåò ÿâíûå è ñêðûòûå ïîòåðè. ßâíûå ïîòå-
ðè óðîæàÿ îò ïûëüíîé ãîëîâíè ìîãóò ñîñòàâëÿòü îò 10 äî 30 %, â ñëó÷àå ýïèôèòîòèè äî 50 % è ïîë-
íîé ãèáåëè ïîñåâîâ [2]. Ñêðûòûå ïîòåðè âûðàæàþòñÿ â òîì, ÷òî âîçáóäèòåëü, íàõîäÿùèéñÿ â
ðàñòåíèè, íà ïðîòÿæåíèè âñåãî ïåðèîäà âåãåòàöèè äåéñòâóåò íà ðàñòåíèå óãíåòàþùå. Ñíèæàåòñÿ
âñõîæåñòü ñåìÿí, èçìåíÿåòñÿ âûñîòà ðàñòåíèé, äëèíà êîëîñà, íàëèâ çåðíà, ïîâûøàåòñÿ âîñïðèèì-
÷èâîñòü ê äðóãèì ôèòîïàòîãåíàì [3].

Â ïîñëåäíåå âðåìÿ äëÿ ïðåäóïðåæäåíèÿ ïàãóáíûõ ïîñëåäñòâèé îò áîëåçíåé èñïîëüçóþò õèìè-
÷åñêèå ñðåäñòâà çàùèòû ðàñòåíèé, êîòîðûå â ñâîþ î÷åðåäü äîðîãîñòîÿùèå, íåáåçîïàñíû äëÿ ÷åëî-
âåêà è ïàãóáíî âëèÿþò íà îêðóæàþùóþ ñðåäó. Îäíèì èç îñíîâíûõ ñðåäñòâ áîðüáû ÿâëÿåòñÿ
âîçäåëûâàíèå óñòîé÷èâûõ ñîðòîâ, ïîýòîìó îñíîâíîé çàäà÷åé îñòàåòñÿ ñåëåêöèÿ íà èììóíèòåò.

Â çàäà÷ó íàøèõ èññëåäîâàíèé âõîäèëî îöåíèòü óñòîé÷èâîñòü îáðàçöîâ îâñà ê ãîëîâíå è âûäåëèòü
èììóííûå ëèíèè äëÿ äàëüíåéøåé ñåëåêöèè. Öåëü èññëåäîâàíèé – îöåíêà ñåëåêöèîííûõ ëèíèé îâñà
íà âîñïðèèì÷èâîñòü ê ïûëüíîé ãîëîâíå â åñòåñòâåííûõ óñëîâèÿõ è íà ïðîâîêàöèîííîì ôîíå.
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Ò à á ë è ö à 1
Ñåìåííàÿ èíôåêöèÿ ïøåíèöû (2013 ã.)

Àéìàê/ñàìîí
×èñëî çàðàæåí-
íûõ ñåìÿí,

øò./êã

Óâñ Òàðèàëàí 0,0
Áàðóóíòóðóóí 6,2

Õ?âñã?ë Ðàøààíò 4,5
Äàðõàí-Óóë Õîíãîð 12,3
Ñýëýíãý Õóøààò 4,5

Öàãààííóóð 18,0
Òqâ Ýðäýíýñàíò 15,2

Ò à á ë è ö à 2
Ðàñïðîñòðàíåíèå áîëåçíè “÷åðíü êîëîñà” ïøåíèöû

Àéìàê/ñàìîí
Ðàñïðîñòðàíåíèå áîëåçíè, %

2013 ã. 2014 ã.

Óâñ Òàðèàëàí –* 0,0
Áàðóóíòóðóóí – 12,6

Äîðíîä Õàëõãîë – 6,0
Äàðõàí-Óóë Õîíãîð 28,6 37,2
Ñýëýíãý Õóøààò 16,8 24,3

Öàãààííóóð 35,6 42,3
Òqâ Ýðäýíýñàíò 22,1 –

* Íå îáñëåäîâàíî.



Èññëåäîâàíèÿ ïðîâîäèëè â 2002–2005 ãã. â Íàðûìñêîì îòäåëå ÃÍÓ ÑèáÍÈÈÑÕèÒ ÑÎ Ðîññåëü-
õîçàêàäåìèè. Èììóíîëîãè÷åñêóþ îöåíêó ñîðòîîáðàçöîâ îâñà ïðîâîäèëè â êîíêóðñíîì ñîðòîèñïûòà-
íèè, â åñòåñòâåííûõ óñëîâèÿõ è íà ïðîâîêàöèîííîì ôîíå. Â ïåðèîä èññëåäîâàíèé áûëî èçó÷åíî
áîëåå 90 ñîðòîîáðàçöîâ îâñà. Ó÷åòû è íàáëþäåíèÿ ïðîâîäèëè ïî îáùåïðèíÿòûì è øèðîêî àïðîáèðî-
âàííûì â íàó÷íûõ ó÷ðåæäåíèÿõ ìåòîäèêàì. Èíôåêöèîííûé ôîí ñîçäàâàëè â ïîëåâûõ óñëîâèÿõ ïî
ìåòîäèêå Ý. Ý. Ãåøåëå (1978) [4]. Ðåçóëüòàòû ó÷åòà áîëåçíè âûðàæàëè â îáùåïðèíÿòîì ïîêàçàòåëå –
ðàñïðîñòðàíåííîñòü áîëåçíè. Êëàññèôèêàöèþ óñòîé÷èâîñòè îñóùåñòâëÿëè ïî ìåæäóíàðîäíîé øêàëå:
óñòîé÷èâîñòü, R (ïîðàæåíèå äî 10 %); âîñïðèèì÷èâîñòü S (ïîðàæåíèå áîëåå 10 %) [5, 6].

Â ãîäû ïðîâåäåíèÿ èññëåäîâàíèé ïîãîäíûå óñëîâèÿ îòëè÷àëèñü ñâîåé íåñòàáèëüíîñòüþ. Ýòî
ïîçâîëèëî îöåíèòü ñåëåêöèîííûé ìàòåðèàë îâñà íà âîñïðèèì÷èâîñòü ê âîçáóäèòåëþ U. avenae.

Íà åñòåñòâåííîì ôîíå çàáîëåâàíèå â íàèáîëüøåé ñòåïåíè ïðîÿâèëîñü â 2002 è 2005 ãã. Íà âû-
ñîêóþ ñòåïåíü ðàñïðîñòðàíåíèÿ çàáîëåâàíèÿ â ýòè ãîäû ïîâëèÿëè íåóñòîé÷èâûå ïðèðîäíî-êëè-
ìàòè÷åñêèå óñëîâèÿ â ïåðèîä âåãåòàöèè. Â 2002 ã. íàáëþäàëàñü ïîçäíÿÿ çàòÿæíàÿ âåñíà è â III
äåêàäå èþëÿ è I äåêàäå àâãóñòà äîæäè ñî÷åòàëèñü ñ ïîíèæåííîé òåìïåðàòóðîé âîçäóõà. Òàêèå ïî-
ãîäíûå óñëîâèÿ áëàãîïðèÿòíî ñêëàäûâàëèñü äëÿ ðàçâèòèÿ ïàòîãåíà. Â 2005 ã. íà ðàçâèòèå âîçáóäè-
òåëÿ U. avenae ñïîñîáñòâîâàëè íèçêèå òåìïåðàòóðû è ïåðåóâëàæíåíèå ïî÷âû â ïåðèîä âåãåòàöèè.

Íà ðàñòåíèÿõ îâñà ñèìïòîìû ïîðàæåíèÿ ïûëüíîé ãîëîâíåé íà åñòåñòâåííîì ôîíå îòìå÷àëèñü
âî âñå ãîäû èññëåäîâàíèé, ýïèôèòîòèè íå íàáëþäàëîñü. Ñòàíäàðò Íàðûìñêèé 943 ïîðàçèëñÿ
áîëüøå, ÷åì Ìåòèñ, ìèíèìàëüíîå ïîðàæåíèå ñîñòàâèëî îò 0,09–1,0 è îò 0,007–0,1 % ñîîòâåòñòâåí-
íî, à ìàêñèìàëüíîå îò 3,3 – 19,7%. Â ïåðèîä èññëåäîâàíèé áûëè âûäåëåíû óñòîé÷èâûå ëèíèè îâñà
(ñì. òàáëèöó).

Ïðîâåäåííûå èññëåäîâàíèÿ íà èíôåêöèîííîì ôîíå ïîçâîëèëè âûäåëèòü èç 90 èçó÷àåìûõ îá-

ðàçöîâ 8 óñòîé÷èâûõ ëèíèé îâñà: 1376/90 (Ñêàêóí ´ Ìåòèñ), 2337/90 (58/1506 ´ Ñêàêóí), 3363/91

(Äðóã ´ 81Í444), 2476/97 (Borter ´ 17Í788), 5252/95 (Í 1121 ´ aurea 603), 5414/95 (C3987/87 ´ Ñêà-

êóí), 2412/98 (Ñ13909 ´ 12Í794), 3012/98 (Ñ13909 ´ 52Ð979). Èç íèõ 3 ëèíèè îáëàäàþò àáñîëþòíîé
óñòîé÷èâîñòüþ: 5414/95, 2412/98, 3012/98. Ó âûäåëèâøèõñÿ ëèíèé ñòåïåíü óñòîé÷èâîñòè íå ïðåâû-
ñèëà 10 % ïîðàæåíèÿ. Ïî òðåáîâàíèÿì ê ýëèòíûì ñåìåíàì îâñà – ýòî äîïóñòèìûé ïîêàçàòåëü, íî ñ
òî÷êè çðåíèÿ åãî äàëüíåéøåãî èñïîëüçîâàíèÿ áåç îöåíêè íà ïðîâîêàöèîííîì ôîíå çàðàæåíèÿ íåò
ãàðàíòèðîâàííîé óâåðåííîñòè â èììóííîñòè îáðàçöîâ. Ñòàíäàðòíûå ñîðòà íà ïðîâîêàöèîííîì
ôîíå, òàê æå êàê è íà åñòåñòâåííîì áîëüøå ïîðàçèëèñü â 2002 è 2005 ãã. Ñîðò Ìåòèñ ïîðàçèëñÿ
áîëüøå ñîðòà Íàðûìñêèé 943, ìèíèìóì ïîðàæåíèÿ îò 8,0–8,6 è ìàêñèìóì îò 20,9–28,9. Ïîëó÷å-
íû ðåçóëüòàòû èììóíîëîãè÷åñêîé îöåíêè.

Âûäåëèâøèåñÿ ëèíèè 1376/91, 2737/90, 3663/91, 2476/97, 5252/95, 5414/95, 2412/98, 3012/98, óñ-
òîé÷èâûå ê ïûëüíîé ãîëîâíå, ìîæíî ðåêîìåíäîâàòü êàê èñõîäíûé ìàòåðèàë äëÿ èñïîëüçîâàíèÿ â
ñåëåêöèè íà äàííûé ïðèçíàê.

Ïî ðåçóëüòàòàì èññëåäîâàíèé èç 90 îáðàçöîâ îâñà ïîêàçàëè ñåáÿ óñòîé÷èâûìè íà åñòåñòâåí-
íîì ôîíå 8 ëèíèé: 1376/90, 2337/90, 3363/91, 2476/97, 5252/95, 5414/95, 2412/98, 3012/98. Íà ïðîâî-
êàöèîííîì ôîíå âûäåëåíî òðè ëèíèè, àáñîëþòíî óñòîé÷èâûå ê ïûëüíîé ãîëîâíå: 5414/95 ,
2412/98, 3012/98.
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Ò à á ë è ö à 2
Ãåíåòè÷åñêèå èñòî÷íèêè óñòîé÷èâîñòè îâñà ê ïûëüíîé ãîëîâíå (2002–2005 ãã.)

Ãèáðèä, êîìáèíàöèÿ
Ïîðàæåíèå ïûëüíîé ãîëîâíåé, %

åñòåñòâåííûé ôîí ïðîâîêàöèîííûé ôîí Ñòåïåíü
óñòîé÷èâîñòè, %Min�max Min�max

Ìåòèñ (ñ-ò) 0,007 3,3 8,6 28,9 S
Íàðûìñêèé 943 (ñ-ò) 0,09 19,7 8,0 20,9 S
1376/91 (Ñêàêóí ´ Ìåòèñ) 0,0 0,1 1,8 8,3 R
2737/90 (58/1506 ´ Ñêàêóí) 0,0 0,0 0,0 0,5 R
3663/91 (Äðóã ´ 81Í444) 0,0 0,0 0,4 1,5 R
2476/97 (Borter ´ 17Í788), 0,0 0,0 0,0 0,6 R
5252/95 (Í 1121 ´ aurea 603) 0,0 0,0 0,0 1,4 R
5414/95 (3987/87 ´ Ñêàêóí) 0,0 0,0 0,0 0,0 R
2412/98 (Ñ13909 ´ 12Í794) 0,0 0,0 0,0 0,0 R
3012/98 (Ñ13909 ´ 52Í979) 0,0 0,0 0,0 0,0 R
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ÂËÈßÍÈÅ ÑÎÐÒÎÂ È ÀÇÎÒÍÎÃÎ ÓÄÎÁÐÅÍÈß
ÍÀ ÏÎÏÓËßÖÈÈ ÕËÅÁÍÛÕ ÑÒÅÁËÅÂÛÕ ÁËÎØÅÊ

Â ÀÃÐÎÖÅÍÎÇÀÕ ßÐÎÂÎÉ ÏØÅÍÈÖÛ Â ËÅÑÎÑÒÅÏÈ ÏÐÈÎÁÜß

ÔÈÑÅ×ÊÎ Ð.Í.

Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò çåìëåäåëèÿ è õèìèçàöèè ñåëüñêîãî õîçÿéñòâà
Ðîññåëüõîçàêàäåìèè, ï. Êðàñíîîáñê Íîâîñèáèðñêîé îáëàñòè, Ðîññèÿ

Â êîìïëåêñ îñíîâíûõ âðåäèòåëåé âñõîäîâ ÿðîâîé ïøåíèöû â ëåñîñòåïè Ïðèîáüÿ âõîäÿò õëåá-
íûå ñòåáëåâûå áëîøêè. Ïðåäñòàâëåíû äâóìÿ âèäàìè áîëüøîé (Chaetocnema aridula Gyll.) è ìàëîé
(Ch. hortensis Geoffr.). Âñïëåñê ÷èñëåííîñòè ýòèõ âðåäèòåëåé íà ïîñåâàõ ÿðîâîé ïøåíèöû â Ïðè-
îáñêîé ëåñîñòåïè íàáëþäàåòñÿ êàæäûå 5–6 ëåò. Î÷åðåäíîé ïîäúåì ïëîòíîñòè ïîïóëÿöèè ñòåáëå-
âûõ áëîøåê ïðîèçîøåë â 2013 ã. Â çàäà÷ó íàøèõ èññëåäîâàíèé âõîäèëî èçó÷åíèå âëèÿíèÿ ñîðòà è
àçîòíîãî óäîáðåíèÿ íà ïîïóëÿöèè ñòåáëåâûõ õëåáíûõ áëîøåê â àãðîöåíîçàõ ÿðîâîé ïøåíèöû.

Ðàáîòû ïðîâîäèëèñü íà îïûòíîì ïîëå ÑèáÍÈÈÇèÕ, ðàñïîëîæåííîì â öåíòðàëüíî-ëåñîñòåï-
íîì Ïðèîáñêîì àãðîëàíäøàôòíîì ðàéîíå Íîâîñèáèðñêîé îáëàñòè. Ïî÷âåííûé ïîêðîâ ñòàöèîíà-
ðà –  ÷åðíîçåì âûùåëî÷åííûé ñðåäíåñóãëèíèñòûé.

Çàâèñèìîñòü ïëîòíîñòè ïîïóëÿöèè õëåáíûõ ñòåáëåâûõ áëîøåê îò òåõíîëîãèè âûðàùèâàíèÿ
ïøåíèöû â ïîñåâàõ ñîðòîâ ìÿãêîé ÿðîâîé ïøåíèöû ñèáèðñêîé ñåëåêöèè èçó÷àëè â äâóõôàêòîð-
íîì ýêñïåðèìåíòå, íà ïîñåâàõ 2-é ïøåíèöû ïîñëå ïàðà. Ïåðâûé ôàêòîð – ñîðò (ñðåäíåðàííèå –
Íîâîñèáèðñêàÿ 29 è Íîâîñèáèðñêàÿ 31, à òàêæå ñðåäíåñïåëûé – Íîâîñèáèðñêàÿ 44); âòîðîé ôàê-
òîð – àçîòíîå óäîáðåíèå â äâóõ âàðèàíòàõ òåõíîëîãèè âîçäåëûâàíèÿ ïøåíèöû: (íîðìàëüíàÿ (N40)
è èíòåíñèâíàÿ (N100).

Îñíîâíàÿ îáðàáîòêà ïî÷âû – áåçîòâàëüíîå ðûõëåíèå ñòîéêàìè ÑèáÈÌÝ íà ãëóáèíó 25–27
ñì. Ðàííåâåñåííåå çàêðûòèå âëàãè ïðîâîäèëîñü ïðè äîñòèæåíèè ôèçè÷åñêîé ñïåëîñòè ïî÷âû
ÁÈÃ-3 â äâà ñëåäà ïîïåðåê îñíîâíîé îáðàáîòêè ïî÷âû íà ãëóáèíó 4-5 ñì.

Àçîòíûå è ôîñôîðíûå (Ð20 íà âñåõ âàðèàíòàõ îïûòà) óäîáðåíèÿ âíîñèëè ïîä ïðåäïîñåâíóþ
êóëüòèâàöèþ ñåÿëêîé ÑÇÏ-3,6). Ïðåäïîñåâíàÿ îáðàáîòêà ïî÷âû âûïîëíÿëàñü êîìáèíèðîâàííûì
îðóäèåì è âêëþ÷àëà êóëüòèâàöèþ ñ ïðèêàòûâàíèåì. Ïîñåâ ñ ïîñëåäóþùèì ïðèêàòûâàíèåì ïðî-
âîäèëè ñåÿëêîé ÑÇÏ-3,6  23 ìàÿ.

Ðàñïîëîæåíèå âàðèàíòîâ îïûòà ñèñòåìàòè÷åñêîå, ðàçìåð äåëÿíîê (18 ´ 22) ì2 ïîâòîðíîñòü
îïûòà òðåõêðàòíàÿ.

Ñòåïåíü çàñåëåííîñòè âñõîäîâ ïîñåâîâ ïøåíèöû õëåáíûìè ñòåáëåâûìè áëîøêàìè îïðåäåëÿ-
ëè â íà÷àëå ôàçû êóùåíèÿ ïóòåì âçÿòèÿ ðàñòèòåëüíûõ ïðîá. Ïîëó÷åííûå äàííûå îáðàáàòûâàëè
ìåòîäîì äèñïåðñèîííîãî àíàëèçà ñ ïîìîùüþ ïàêåòà ïðèêëàäíûõ ïðîãðàìì ÑÍÅÄÅÊÎÐ.

Âåãåòàöèîííûé ïåðèîä 2013 ã. õàðàêòåðèçîâàëñÿ êàê âëàæíûé ñ ìàêñèìàëüíûì êîëè÷åñòâîì
îñàäêîâ â ìàå (219 % îò ñðåäíåìíîãîëåòíåãî) è àâãóñòå (255 % îò ñðåäíåìíîãîëåòíåãî). Â èþíå
îñàäêîâ âûïàëî 65 % îò ñðåäíåìíîãîëåòíåãî ïîêàçàòåëÿ, â èþëå – 101 % . Ìàé è èþíü áûëè õîëîä-
íûìè ñ íåäîáîðîì ñðåäíåäåêàäíîé òåìïåðàòóðû –1,7 è –2,1 °Ñ.

Â ýòèõ óñëîâèÿõ çàñåëåííîñòü ïîñåâîâ ïøåíèöû õëåáíûìè ñòåáëåâûìè áëîøêàìè ïðåâûøàëà
ïîðîã âðåäîíîñíîñòè âî âñåõ âàðèàíòàõ îïûòà. Ñîãëàñíî ôàêòîðíûì ñðåäíèì çàñåëåííîñòü ïîñå-
âîâ ïøåíèöû âðåäèòåëåì äîñòèãëà 3,0 ÝÏÂ. Ðàçëè÷èå ïî ñòåïåíè çàñåëåííîñòè ïîñåâîâ ïøåíèöû
ñòåáëåâûìè áëîøêàìè íà âàðèàíòàõ îïûòà ñîðò è àçîòíîå ïèòàíèå áûëî ñóùåñòâåííî è ïðåâûøà-
ëî ÍÑÐ(5 %). Äîëÿ âëèÿíèÿ ñîðòà íà ïîâðåæäåííîñòü ïîñåâîâ ïøåíèöû ýòèìè âðåäèòåëÿìè ñî-
ñòàâèëî 79 %, àçîòíîãî ïèòàíèÿ – 20,0 %.
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Â óñëîâèÿõ 2013 ã. õëåáíûå ñòåáëåâûå áëîøêè ñëàáåå çàñåëÿëè ïîñåâû ñîðòà Íîâîñèáèðñêàÿ 31
è ñèëüíåå, â ñðàâíåíèè ñ ïîñåâàìè Íîâîñèáèðñêàÿ 31, ïîñåâû Íîâîñèáèðñêîé 29 è Íîâîñèáèð-
ñêîé 44 â 2,6 è 4,0 ðàçà ñîîòâåòñòâåííî.

Ïðè âíåñåíèè àçîòíîãî óäîáðåíèÿ (N40) ïîâðåæäåííîñòü ïîñåâîâ Íîâîñèáèðñêàÿ 29 äîñòèãàëà
2,6 ÝÏÂ, ïîâðåæäåííîñòü ïîñåâîâ Íîâîñèáèðñêàÿ 31 áûëî ìèíèìàëüíûì (1,0 ÝÏÂ) è ìàêñèìàëü-
íûì (4,0 ÝÏÂ) íà ïîñåâàõ Íîâîñèáèðñêàÿ 44. Ïðè óâåëè÷åíèè äîçû àçîòà (N100) ïðèâëåêàòåëüíîñòü
âñõîäîâ âîçðàñòàëà. Â ðåçóëüòàòå çàñåëåííîñòü ïîñåâîâ ïøåíèöû âðåäèòåëåì óâåëè÷èëàñü íà ïîñåâàõ
Íîâîñèáèðñêàÿ 29 â 1,4. Íîâîñèáèðñêàÿ 31 â 2,2 è Íîâîñèáèðñêàÿ 44 â 1,2 ðàçà.

Òàêèì îáðàçîì, èç òðåõ èçó÷àåìûõ íàìè ñîðòîâ ìÿãêîé ÿðîâîé ïøåíèöû ñèáèðñêîé ñåëåêöèè
õëåáíûå ñòåáëåâûå áëîøêè ïðè çàñåëåíèè âñõîäîâ ðàñòåíèé â ïîñåâàõ êóëüòóðû îòäàâàëè ïðåäïî÷-
òåíèå Íîâîñèáèðñêîé 44, ìèíèìàëüíàÿ çàñåëÿåìîñòü ñòåáëåâûìè áëîøêàìè íàáëþäàëàñü íà ïîñå-
âàõ Íîâîñèáèðñêîé 31. Âíåñåíèå àçîòíîãî óäîáðåíèÿ ïîâûøàëî ïðèâëåêàòåëüíîñòü ðàñòåíèé
ïøåíèöû ïðè èõ çàñåëåíèè ñòåáëåâûìè áëîøêàìè.

ÓÄÊ 632.937 + 632.7

ÂËÈßÍÈÅ ÝÍÒÎÌÎÏÀÒÎÃÅÍÍÎÉ ÁÀÊÒÅÐÈÈ BACILLUS THURINGIENSIS

ÍÀ ÊÎËÎÐÀÄÑÊÎÃÎ ÆÓÊÀ È ÐÈÇÎÊÒÎÍÈÎÇ ÊÀÐÒÎÔÅËß
Â ÓÑËÎÂÈßÕ ÍÎÂÎÑÈÁÈÐÑÊÎÉ ÎÁËÀÑÒÈ

ÖÂÅÒÊÎÂÀ Â.Ï., ØÒÅÐÍØÈÑ Ì.Â., ÁÀÕÂÀËÎÂ Ñ.À.

Íîâîñèáèðñêèé ãîñóäàðñòâåííûé àãðàðíûé óíèâåðñèòåò (Íîâîñèáèðñê, Ðîññèÿ)
E-mail: Vera.cvetkova.23.05@mail.ru

Êàðòîôåëü – îäíà èç îñíîâíûõ ïðîäîâîëüñòâåííûõ êóëüòóð â Ðîññèè, â òîì ÷èñëå â Ñèáèðè. Â
óñëîâèÿõ Íîâîñèáèðñêîé îáëàñòè îñíîâíûìè ïîâðåæäàþùèìè áèîòè÷åñêèìè ôàêòîðàìè ïðè âû-
ðàùèâàíèè êàðòîôåëÿ, ïðèâîäÿùèìè ê ïîòåðå óðîæàÿ, ÿâëÿþòñÿ êîëîðàäñêèé æóê Leptinotarsa
decemlineata L. è âîçáóäèòåëü ðèçîêòîíèîçà Rhizoctonia solani. Îñíîâíûìè ñðåäñòâàìè çàùèòû
êóëüòóðû îò âðåäíûõ îðãàíèçìîâ ÿâëÿþòñÿ õèìè÷åñêèå, êîòîðûå íàðÿäó ñ ïîëîæèòåëüíûìè êà÷å-
ñòâàìè ìîãóò ïðèâîäèòü ê çàãðÿçíåíèþ ïî÷âû è âîäîåìîâ è íàêîïëåíèþ òîêñè÷íûõ îñòàòêîâ â
ïðîäóêöèè. Ïðèðîäíûå øòàììû íåêîòîðûõ ìèêðîîðãàíèçìîâ ñëóæàò ðåãóëÿòîðàìè ÷èñëåííîñòè
âðåäíûõ âèäîâ, ïîýòîìó áèîëîãè÷åñêèå ïðåïàðàòû íà îñíîâå òàêèõ ïðèðîäíûõ øòàììîâ ÿâëÿþòñÿ
ýêîëîãè÷åñêè áåçîïàñíîé àëüòåðíàòèâîé èñïîëüçîâàíèþ õèìè÷åñêèõ èíñåêòèöèäîâ è ôóíãèöè-
äîâ. Â êà÷åñòâå îñíîâû ýíòîìîïàòîãåííûõ ïðåïàðàòîâ âî âñåì ìèðå èñïîëüçóþò ðàçíûå ïîäâèäû
áàêòåðèè Bacillus thuringiensis. Â óñëîâèÿõ Ñåâåðî-Çàïàäíîãî ðåãèîíà Ðîññèè áûëà âûäåëåíà è
èäåíòèôèöèðîâàíà ýíòîìîïàòîãåííàÿ áàêòåðèÿ Bacillus thuringiensis subsp. darmstadiensis, íà îñíîâå
êîòîðîé ðàçðàáîòàí ýêñïåðèìåíòàëüíûé ïðåïàðàò Áàöèêîë [1]. Â óñëîâèÿõ Ëåíèíãðàäñêîé îáëàñòè
ïîêàçàíî èíñåêòèöèäíîå äåéñòâèå Áàöèêîëà íà ëè÷èíîê êîëîðàäñêîãî æóêà íà ïîñàäêàõ êàðòîôå-
ëÿ. Êðîìå òîãî, îáíàðóæåíî àíòèôóíãàëüíîå äåéñòâèå ýíòîìîïàòîãåííîãî áèîïðåïàðàòà áàöèêîë
(Bacillus thuringiensis subsp. darmstadiensis) â îòíîøåíèè íåñêîëüêèõ ôèòîïàòîãåííûõ ãðèáîâ, â òîì
÷èñëå Rh. solani â ëàáîðàòîðíûõ óñëîâèÿõ [2]. Â ñâÿçè ñ ýòèì â çàäà÷è íàøåãî èññëåäîâàíèÿ âõîäè-
ëî èçó÷åíèå èíñåêòèöèäíîãî äåéñòâèÿ ýíòîìîïàòîãåííîé áàêòåðèè Bacillus thuringiensis subsp.
darmstadiensis íà êîëîðàäñêîãî æóêà è àíòèôóíãàëüíîãî âëèÿíèÿ íà âîçáóäèòåëÿ ðèçîêòîíèîçà êàð-
òîôåëÿ â óñëîâèÿõ Íîâîñèáèðñêîé îáëàñòè.

Èññëåäîâàíèÿ ïðîâîäèëè íà ïîñàäêàõ êàðòîôåëÿ ñîðòîâ Ëþáàâà, Ñàôî, Õîçÿþøêà ÃÑÓ «Èñ-
êèòèìñêèé» â 2013 è 2014 ãã. â ÎÏÕ «Ïðàêòèê». Íàáëþäåíèÿ çà ÷èñëåííîñòüþ ëè÷èíîê êîëîðàä-
ñêîãî æóêà äî è ïîñëå îáðàáîòêè ýêñïåðèìåíòàëüíûì ïðåïàðàòîì ïðîâîäèëè îáùåïðèíÿòûìè
ìåòîäàìè. Êëóáíè îáðàáàòûâàëè ïåðåä ïîñàäêîé, âî âðåìÿ âåãåòàöèè îïðûñêèâàëè ðàñòåíèÿ ïðè
÷èñëåííîñòè æóêà, ïðåâûøàþùåé ÝÏÂ. Ðàçâèòèå ðèçîêòîíèîçà îöåíèâàëè ïî ñêëåðîöèàëüíîìó
èíäåêñó íà êëóáíÿõ íîâîãî óðîæàÿ. Ïðåïàðàò Áàöèêîë íà îñíîâå ýíòîìîïàòîãåííîé áàêòåðèè
Bacillus thuringiensis subsp. darmstadiensis áûë íàðàáîòàí è ïðåäîñòàâëåí äëÿ èññëåäîâàíèÿ ê.á.í.
Ñ.Ä. Ãðèøå÷êèíîé (ÂÍÈÈ ñåëüñêîõîçÿéñòâåííîé ìèêðîáèîëîãèè, ÑÏá.; Ïóøêèí).

Ëàáîðàòîðíûå èñïûòàíèÿ ïîêàçàëè äîâîëüíî âûñîêóþ áèîëîãè÷åñêóþ ýôôåêòèâíîñòü (ÁÝ)
Áàöèêîëà: ïðè ñîäåðæàíèè íà ðàñòåíèÿõ ñîðòà Ëþáàâà íà 5-å ñóòêè ÁÝ ñîñòàâèëà 55 %, íà 7-å –
71 %, à íà 10-å  – 85 %. Íà ñîðòàõ Ñàôî  è Õîçÿþøêà îò 50 äî 74 %.
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Ðåçóëüòàòû äåéñòâèÿ ïðåïàðàòà íà êîëîðàäñêîãî æóêà íà 5-å ñóòêè ïðè îïðûñêèâàíèè âåãåòè-
ðóþùèõ ðàñòåíèé ïðåäñòàâëåíû â òàáë. 1.

Ïîìèìî èíñåêòèöèäíîãî äåéñòâèÿ íà êîëîðàäñêîãî æóêà áàêòåðèÿ ïðîÿâèëà àíòèôóíãàëüíûé
ýôôåêò, âûðàçèâøèéñÿ â ñíèæåíèè ðàçâèòèÿ ðèçîêòîíèîçà êàðòîôåëÿ, ÷òî ïîâëèÿëî íà îçäîðîâ-
ëåíèå êëóáíåé è ñîõðàííîñòü íîâîãî óðîæàÿ (òàáë. 2).

Ïðèìåíåíèå âñåõ ïðåïàðàòîâ çíà÷èòåëüíî ñíèçèëî çàáîëåâàåìîñòü ðèçîêòîíèîçîì, ÷òî ïî-
âëèÿëî íà ïîâûøåíèå óðîæàéíîñòè.

Îáðàáîòêà êëóáíåé Áàöèêîëîì óëó÷øèëî êà÷åñòâî íîâîãî óðîæàÿ â ñðàâíåíèè ñ êîíòðîëåì.
Ïî ñîðòàì ðàçíûõ ãðóïï ñïåëîñòè òàêæå îòìå÷åíî óâåëè÷åíèå çäîðîâûõ êëóáíåé è ñíèæåíèå ïî-
ðàæåííîñòè ñêëåðîöèÿìè.

Â 2014 ã. ïîëåâûå èñïûòàíèÿ Áàöèêîëà áûëè ïðîâåäåíû íà îïûòíîì ïîëå ÎÏÕ «Ïðàêòèê».
Ñîõðàíèëàñü òåíäåíöèÿ îçäîðîâëåíèÿ êëóáíåé êàðòîôåëÿ è ïîâûøåíèÿ óðîæàÿ îò ïðèìåíåíèÿ
áèîïðåïàðàòà íà âñåõ ñîðòàõ.

Òàêèì îáðàçîì, â óñëîâèÿõ Íîâîñèáèðñêîé îáëàñòè ýíòîìîïàòîãåííàÿ áàêòåðèÿ Bacillus
thuringiensis subsp. darmstadiensis â ñîñòàâå ýêñïåðèìåíòàëüíîãî ïðåïàðàòà Áàöèêîë îêàçàëà íå òîëü-
êî èíñåêòèöèäíîå äåéñòâèå íà êîëîðàäñêîãî æóêà, íî è ñóïðåññèâíîå äåéñòâèå íà ðèçîêòîíèîç
êàðòîôåëÿ, ÷òî â öåëîì ïðèâåëî ê óâåëè÷åíèþ óðîæàéíîñòè êóëüòóðû. Ïîëèôóíêöèîíàëüíàÿ àê-
òèâíîñòü áèîëîãè÷åñêèõ ïðåïàðàòîâ äëÿ çàùèòû ðàñòåíèé, âûðàæàþùàÿñÿ â îäíîâðåìåííîì èí-
ñåêòèöèäíîì è àíòèôóíãàëüíîì äåéñòâèè, ÿâëÿåòñÿ âàæíûì ôàêòîðîì ïîâûøåíèÿ êîíêóðåíòîñïî-
ñîáíîñòè áèîïðåïàðàòîâ ñ õèìè÷åñêèìè ïåñòèöèäàìè.
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Ò à á ë è ö à 1
Âëèÿíèå Áàöèêîëà íà ãèáåëü êîëîðàäñêîãî æóêà, 2013 ã. (ñðåäíåå ïî òðåì ïîâòîðíîñòÿì íà 5 êóñòàõ)

Ñîðò

×èñëåííîñòü, ýêç.
Ðàçíè-
öà

% ãè-
áåëè

äî îáðàáîòêè ïîñëå îáðàáîòêè

L1 L2 L3 L4 I ñóììà L1 L2 L3 L4 I ñóì
ìà

Ëþáàâà 10 13 16 18 7 64 0 0 12 13 1 26 38 59,4
Ñàôî 16 8 63 6 7 100 0 0 3 61 2 66 44 34,0
Õîçÿþøêà 13 9 5 15 7 49 0 0 9 9 4 22 27 55,1
ÍÑÐ05 0,7 0,9 1,2 1,1 0,6

Ò à á ë è ö à 2
Çàðàæåííîñòü êëóáíåé íîâîãî óðîæàÿ ðèçîêòîíèîçîì

Ñîðò Âàðèàíò Áåç ïðèçíàêîâ
çàáîëåâàíèÿ,%

Çàðàæåííûå ðèçîêòîíèîçîì êëóáíè, %
Ñêëåðîöèàëü-
íûé èíäåêñ, Si

Ðàçâèòèå áîëåçíè
(ñêëåðîöèàëüíàÿ

ñòàäèÿ), %Ñåò÷àòûé
íåêðîç

ïîâðåæäåíèå ïîâåðõíîñòè
1/10 1/4 1/2

Ëþáàâà Êîíòðîëü 0 47,7 26,1 2,0 24,2 3,4 52,2
Áàöèêîë 24,0 70,1 6,0 0 0 0,9 6,0

Ñàôî Êîíòðîëü 26,0 35,6 28,8 9,6 0 1,9 38,7
Áàöèêîë 60,9 33,5 5,6 0 0 0,6 5,8

Õîçÿþøêà Êîíòðîëü 17,4 38,4 19,5 3,7 21,0 2,8 43,9
Áàöèêîë 45,9 45,9 6,6 1,6 0 0,8 8,47

ÍÑÐ05: ïî ñîðòó = 0,385; ïî ïðåïàðàòó = 0,351; âçàèìîäåéñòâèå = 0,861



SOME LAND UTILIZATOIN ISSUES OF TOURISM
(As an example of Gorkhi-Terelj national park)

BAASANNAMJII, BAYASGALAN

Mongolian University of Life Sciences

INTRODUCTION

The policy for developing management and tourism keeping its national feelures as a leading branch
of the economy are enshrined and Implemented in the document based on national development complex
policy for millennium development goals, susfainable development programme of Mongolia, imple-
menting programme in 2012-2016 of the reforming government of Mongolia. Therefore there is
requirement to study in details negative influenees on environment of tourism and land planning and
utilization for tourism. Therefore we aimed in our research work to clarify some issues on land use of
tourism evaluating inffuenees on environmeant and socio-economy of tourism in Gorkhi-Terelj national
park.

RESEACH  MATERIAL AND METHODOLOGY

– We used the following methodologies to determine evolutionary changes steps in the territory of
Gorkhi-Terelj national park of Russian seientist N.S.Kazansky “ Five steps of recreation and digression in
the Moscow green garden zones “

– Formulating influencial evaluation for Gorkhi-Terelj national park of tourism in the project of
Strenthing special protected area network methodology approved be the professional council of the
Ministry of Natura environment and Tourism.

RESEACH  RESULT

1. Influencial evaluation on environment of tourism in Gorkhi-Terelj national park

T a b l e 1
¹ Environmental Indicaters Criteria

1 Main ecosystem square (total square hectare) 298432
2 Power consumption (Local power supply capacity)for tourism -2
3 Land comparative rate and percentage for tourism use -3
4 Land use changes of the tourism ( Changes for natural features, landscape changes, soil erosion, erosion

measures, pace) -3

5 Water consumption ( total consumption) -3
6 Tourism water utilization comparing with total water reserve -3
7 Waste rate and for peak season of tourism -3
8 Liquid waste rate and day for peak season of tourism -3
9 Waste daily rate for peak season of tourism -3
10 Liguid waste daily rate for peak season of tourism -3
11 Waste rate per tourism, accumulating duration, waste removing -3
12 Land square for tourism construction( total construction square) -2
13 A number of tourist camps, their distances for standart -3
14 If there is construction for tourism(ski base, golf field, fishing places) -3
15 Peducing the negative factors of transportation for tourism, transport, fuel use rate, fume rate) -3
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16 Road legth for national park +3
17 Transportation accommodation, power sources for service, use of renewable energy for tourism 0
18 Kinds of water use rate, water souries, changes for water quality use of rain water or resterilization, rate of waste

water, water purification -3

19 Tourism density (number of beds, tourist lacating construction) -2
20 Biological species changes depending on tourist numbers, changes for the fauna, plant species shortage -3
21 Changes ratio for the forest -2
22 Square and park for recreational use -1
23 Tourism camps +2
24 Distanse and duration for distinatoin ( on average) +3
25 Parking place and a numbers of transport per day ( on average) -2
26 total -47
27 Average -1.73

Seeing the table on average-1,73, negative influences evaluating be 25 total environmental indicators.
2. Influencial evaluation on socio-economy in Gorkhi-Terelj national park

There is less negative influences on average +0,1 avaluating by 16 indicators for socio- economy from
the table 2.

3. Influencial evaluation for tourism management and intrastructure
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T a b l e 2
¹ Socio-economic indicators Criteria

1 Tourist visit (number of tourists, total population, number of tourists in peak period) +3
2 Number of beds per 100 tourists +3
3 Number of passengers per 100 tourists +3
4 Number of tourists for peak periol and nen- tourism period -2
5 Tourists � disfaibation for months and years +2
6 Employment, local employees, tourism instifution -3
7 Nomadic employees, total local population +3
8 Tourist satisfaction -3
9 Number of complaints from the local citizens for tourism, noise -3
10 Profit opporfunities for local citizens -3
11 Local citizens evacuation depending on tourism development +3
12 Investment rate from tourism profits for nature conservation -3
13 Contribution to social and economic development for local small and medicem business and employment -2
14 To organize tourism acfivities for social development -2
15 To use nomadic culture, traditional life as touristic products and keep tradifionaL culturas herifage +2
16 Breakage of historical and cultural places,and sightsuings -1
17 Total +1
18 Average +0.1

T a b l e 3
¹ Tourism management indicators Criteria

1 Profit for per person on tourism branch(sector) -1
2 Seasonal employment percentage of total tourism employment branch +3
3 Tourism percentage for adminisratire total profit +2
4 Economic and other management methods to control tourism development +2
5 Workers for strengthen capability of local citizens and friendship according to the tourism development +2
6 Total +8
7 Average +1.6



At present meadow, mountain steppe landscape are covered with 24182 hectare square in Ar, Yver
Gorkhi, Terelj where entify and instifutions tourist camps of Gorkhi-Terelj national park are located.

Determination of tourism land utilization steps in Gorkhi-Terelj national park

85 percent of square the approriate for tourism in IY-Y steps digression is over bearing strength of the
soil 3three times near the Ar,Uvur Gorkh, Terelj of Gorkhi-Terelj national    park.

CONCLUSION

1. Five steps were classified into zones of tourism land utilization digression for Gorkhi-Terelj national
park instance the capacity of 85% land is three times bigger for fifth fourth zones tourism appropriate or Ar
and Uvur Gorkhi, Terelj areas. But the capacity well be normal for tourism development 30%or 7254
hectare of field of 24182 hectares of field in I-III zones Ar Uvur Gorkhi, Terelj mountain, steppe and
meadow areas.

2. It is right and proper to decrease the number of tourist camps in Gorkhi-Terelj national park, in the
future operating tourist camps in the area. Should be certified and develop environmentally friendly
eco-tourism

3. Thereis requirement to regulate the government in involvement local eitizens, clarify the central
administrative organizations rights, to stop illegal land use in  Gorkhi-Terelj national park.
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T a b l e 4

¹ Step indicators Digression
steps

1 There are in some places annual plants and there are not any herbaceous plant and yeung trees. Y
2 There are parts through the foresf reduced the amount of species of herbnceous plant, there are not almost

yeung trees. IY

3 Formed relatirely densed path, dominals some species of plant , and meadow plants, reforestation is not
good enough, forest plantation lewer layer is not thick. III

4 Formal thin path because of human recreation, some amountsof stepies of plants tend to increage because
of bush layer degradation. II

5 Human activities did not change in forest areas. I
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Success of plantation and reforestation depends on many factors, including seed and seedling quality,
site-species compatibility, and appropriate silvicultural practices. Given the tremendous genetic variation
of forest tree species, the origin of plant material is one of the most important factors to consider. The use
of seeds that are geographically adapted to specific region can increase resistance to pest or pathogen
damage and unfavorable growing conditions and can yield higher survival or better performance of
seedlings. Extensive guidelines for the transfer of conifer seeds and seedlings, seed production, selection of
plus and elite trees and establishment of seed orchards exist worldwide, and were developed based on
climatic data as well as geographic and genetic information of the species. However, there were only few
researches conducted in Mongolia regarding these variables (Milyutin et al., 1988; Bat-Erdene and
Dashzeveg, 1995; Jamiyansuren, 1989; Batkhuu 2009) and information on seed source control, regulation,
transfer and zoning is still lacking.

Therefore, understanding of geographical variation in seed stands, seed crop, seed quality and their
intraspecific variation is strongly imperative for the restoration of degraded areas, especially of burnt or
logged forests in Mongolia. The aims of this study were selection of Scots pine (Pinus sylvestris L.) seed
stands in the Selenge province of Southern Baikal forest-vegetation region and determination of selection
criteria of permanent seed stands based on investigation of growth characteristics selected seed trees and
their seed crop, seed and cone morphology and seed quality.

The objectives of this study were:
1) to evaluate seed crop of selected stands, investigation of seed and cone morphological characteristics

and determination of variation in seed quality of different seed stands;
2) to determine selection criteria for establishment of permanent seed stands based on investigation of

growth characteristics selected seed trees and their seed crop, seed quality and;
3) to investigate intraspecific variation of selected plus trees and to evaluate their growth characteristics

and determination of selection criteria based on tree improvement guidelines.
Scots pine (Pinus sylvestris L.) is the one of the most important economic timber species even their

distribution is very limited in Mongolia compared with Larix sibirica. P. sylvestris stand cover only 5% of
total forest cover of Mongolia and distributes in subtaiga elevational zone. Forest resources in Mongolia
have been continuously degraded over the past few years due to improper exploitation for timber and
fuelwood (both permitted and illegal), forest and steppe fires (Tsogtbaatar, 2004), insects/pests and
diseases, mining, uncontrolled grazing, and inadequate management. Hence, conservation of Scots pine
forests which have very limited distribution is very important for this region.

The study sites are located in Tujiin nars area, Altanbulag soum, Selenge province in the transitional
zone where the mountainous zone around Lake Baikal changes to the Northern Mongolian highlands and
are parts of the northern mountain range. Most areas are between 800 to 2000 meters elevation and the
highest point is in the southern part, while the lowest elevation is around 600 meters along the northern
border of the province

We have evaluated all trees in the selected seed stands according to selection criteria developed on the
basis of site index and Kraft’s classification of tree growth performance. Classification results showed that
2.4% of trees classified as plus trees, 87.8% as normal trees, and 9.8% as low quality, respectively in the
stands belonging to site index II. In terms trees in the stands belonging to site index III were 1.6% were
classified as plus trees, 83.4% as normal, and 15.0% as low quality trees, meanwhile, in the stands of Khond
which belonging to site index IV; 0.6% were classified as plus trees, 71.6% as normal trees, and 27.8% as
low quality trees, respectively, in accordance with selection criteria of plus trees. According to site survey
and tree growth performances among stands shows that as much as site index is higher the performance of
growth trees is favorable and proportion of plus trees in the stand is higher, similar finding were observed by
Girgidov (1968) in the Scots pine stands growing in fertile soil in Russian Federation.

Analysis of soil physical and chemical properties shown that seed stands with site index II has more
humus accumulation (1.32%) than that of seed stands with sites index III (0.73%) and IV (0.58%),
respectively, which suggests that site index or growth condition of forest stands which subjected as seed
collection stands should be classified as site index II or III, accordingly.
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We have evaluated all trees in the seed stands according to Korchagin’s (1960) seedcrop evaluation and
results show that trees growing in site index I has lower seedcrops (1-2 category by Kraft’s classification)
than that of in site index II or III (3-4 category by Kraft’s classification), which means trees growing in
higher site index has greater seed crops. Evaluation of trees based on selection criteria resulted that average
frequency of distribution of plus or elite trees were 1.9%, meanwhile 84.8% were belonged to normal trees
and 13.3% were categorized as minus trees, which shows that dominant trees were classified into plus and
normal trees and they have had superior diameter growth (15-20% higher) good natural pruning, and
excellent crown forms compared to minus class trees. Growth condition or site index of seed stands has
direct correlation with number of plus and normal trees distribution.

Generally, increment of trees were decreased in last decades according to dendrochronological
analysis of diameter growth trees among studied seed stands, meanwhile increment of plus trees higher than
that of normal and minus trees. These results show the adaptation ability even during period of drought and
harsh conditions and confirm trees classified as plus should be selected for further as seed trees and similar
finding were observed by Girgidov (1970) and Lyubavskaya (1982).

Cone and seed morphology data indicated significant differences among seed collection sites
(p<0.001) in all measured parameters. Our investigation indicates that long-shaped cones have more
number of seeds than the other shaped cones, which suggests that cone shape influences the number of
seeds in a cone. The average weight of 1000 seeds of all studied seed collection sites was 6.43 g. The lowest
seed weight of P.sylvestris was 5.7 g for light colored seeds, 6.4 g for brown seeds, and 7.2 g for black seeds,
respectively.

According to our seed weight by color groups and evidence that seed weight enhances germination, we
found that black colored seeds had higher germination capacity (92.3 percent) than that of brown (81.2
percent), and light (60.7 percent), respectively. On the other hand seed germination energy of black seeds
was higher (78.7 percent) than of brown (74.3 percent) and light (46.0 percent).

We found a strong regression with seed color and seed characteristics, which is similar to the results
observed by Aniszewska (2006). Thus, variation in seed color has great ecological significance in the
establishment and maintenance of populations, particularly in harsh environments. As results of the study,
we observed strong relationships between cone and seed morphological characteristics and seed quality.
For instance, different sizes of cones influence the number of seeds per cone. And, seed color influences
germination energy and germination capacity. Black color seeds showed greater rate and germination
percentage compared brown and light colored seeds. Therefore, morphological characteristics should be
carefully considered as one of the key prerequisites in the selection of seeds for tree breeding, reforestation,
rehabilitation measurement in order to ensure effectiveness and efficiency of National Forest Policy
implementation.

As this study is the first attempt in the country, further study is recommended to quantify seed source
or population variations and to conduct progeny trials for selecting genotypes suitable in different
geographical conditions. Consideration of ecologically important genetic variation within species is
important which could be integrated into seed collection and seed certification strategies for successful
ecological restoration. Increased attention on incorporating tree improvement into operational seedling
production is needed as present levels of nursery improvement appear insufficient to meet the future

demands on vigorous seedlings for reforestation of degraded forests in Mongolia.

INFLUENCE OF OUTBREAK ASIAN GYPSY MOTH (LYMANTHRIA DISPAR L.)
TO INCREMENT IN TREE RINGS

GANBAT D.1, BOLORMAA2 , MUNKHTSETSEG B.3

Institute of Geoecology1, Plant protection research institute2,3
E-mail: dgambii@yahoo.com

mukhtsetseg@plantprotection.mn

ABSTRACT

Gypsy moth is seriously damaged deciduous and coniferous tree species in Mongolia. Mongolian
populations of the gypsy moth, which includes two subspecies; L.dispar asiatica Vnukovskii and L.dispar
japonica Mothschulsky whose taxonomic status was recently approved [11].
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We interested in studying and comparing the damage of gypsy moth impacted processing of the
increment of tree rings, whether its growth in their numbers depends on the sun activity, their fertilization
specification and number of egg clusters. Reduction of the annual increment of rings for larch forest
involved to the research work parallels to the outbreak of gypsy moth and it is in countdown dependence to
the Wolf’s sunspot numbers.

Keywords: gypsy moth, egg cluster, tree ring

INTRODUCTION:

It is determined by G.E.Grum–Grjimailo (1907) that the gypsy moth in our country firstly gathered by
M.I.Mollison (1896-1897) [Chuluunjab 2010]. Although the research work is done by A.Tsendsuren (1963),
Â.Ì.Yanovskii (1970-1974,1980), L.Chogsomjab (1976), Kh.Jantsantomboo (1988), Ì.Àltantsetseg (2006,
2007), Ò.Baigal-amar, Schaefer, Paul.W, Goulden, Clyde E(2005), N. Tsagaantsooj, D.Ganbat (2007)
studied about damage and is been focused in their work creation, its life, development, growth period and
phasing are have not decided until today. Although the outbreak of this insects is noticed not fast as the
other pest insects, the number of gypsy moth has rapidly grown in some years and it shows considerable
harm [Àltantsetseg 2011]. It is moving to north area of our country when it had outbreak in Russian
Federation area and widely spread in timber – field areas as Buren, Buteel, Khan – Khukhii, Khentii,
Khangai, Tarvagatai and Khuvsgul mountainous region [Namkhaidorj 2006]. In north western Khentii
(Khonin nuga) area, although the main plant feeding of the AGM would be as larch(Larixsibirica),
birch(Betula fusca, Betula platyphylla), wild-cherry tree(Padus asiatic), is been fed with many kids of tree,
bunch and herbs without any choices while their over growth including 84 classifications of plants belong to
64 species of 29 of kind; (Rosaceae, Graminea, Leguminosae) were occupying in majority percentage when
compare the feeding plants to the kind of plants [Àltantsetseg 2008]. By the research work in Khuvsgul
province, the gypsy moth occurred in 6 kinds of trees mostly, it fed by 40% of larch in current years
especially it had been harming the young burgeon and rame mostly [Paul W. Schaefer2004].

In presence of research work for annual tree rings, determine the increment processing of trees using
the program Tsap-3.0; counting eggs in the block in order to identify the statement of broodiness and issue
the conclusion for report material making the development.

INITIAL RESULTS:

Broodiness specification of the gypsy moth fluctuates in regard to geographic region, zone and by year.
The eggs of gypsy moth in Asia cannot grow completely due to in the air temperature fluctuation during the
winter and spring seasons that mostly serve their eggs in areas as rock, hoe and sheltering places of stones
[1]. The sheltering areas like as rock, hoe is warmer than (4.8±0.4) forest temperature and in the chasm,
chink temperature is stable become a reason to serve their eggs in these places [Yuri Baranchikov 2008 ].

Russian scientist A.M.Elinsky marked that the number of eggs in one cluster is counted 250 pieces in
the multiplication, 500-750 pieces in over growth and 100 pieces in down growth periods [6]. As in research
work by Vorontsov (1982) there are 300-400 pieces of eggs average in a cluster, in some cases it reached to
1200 pieces. By our research work one cluster of eggs were counted maximum 407.8 pieces in 2001, 247.7
pieces in 2010, or minimum 143.7 pieces in 2003 and 109.4 pieces in 2012, were compared (Figure 1).

Counting 109.4 pieces in a cluster in 2012 is the most few case than average in last 10 years and
fluctuation of the multiplication, compaction and the number of eggs in a cluster of the gypsy moth
concerning to the upturn and downturn of tree rings diameter.
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Figure 1. Number of egg masses in AGM



We compared the upturn processing of the annual tree rings for larch forest of Yargait mountain, the green
region, Ulaanbaatar city against sun activation statement, Wolf’s index and years of gypsy moths up growth.

The increment of tree rings as shown in the research work rapidly decreased in 2001-2002 and 2004 is
in inverse concern to the Wolf’s index in 2000 and 2002. Also the growth decreased in 1946, 1971, 1973,
1981, 1989, 1993, 2000, 2002, 2006 and 2008. The larch forest growth in Yargait mountain was not fluently
in the last 20 years but growth developed in 1955-1963, 1964-1968, 1975-1979 and 1988 correlation
dependence was above r=0.64. P. Battulga, the researcher, got sample from larch tree (Larix sibirica
L.)near Turkhurkh, Bogd Khan Mountain, the correlation was high (r=0,69) comparing the inter
correlation of 199 reports of growth of tree rings per year to the earth shrink index in warm season[4].
Figure 2 shows the forest blights up growth is increased in these years while much sun activation, earth
shrink in summer and severe weather as a glaze in winter. Also it is shown that the tree rings growth
decreased in above mentioned time period.

CONCLUSION:

1. We defined that fluctuation of the number of gypsy moths egg cluster, up growth or down increment
of tree rings per year are matching to the multiplication years of vermin that shows reverse index of Wolf’s
index of the sun activation.

2. It was obviously defined that damage of gypsy moth influences to the increment processing of tree
rings, multiplication concerns of sun activation and furthermore, this type of research work would be
continued accurately.
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Figure. 2. Measurement of tree diameter, Wolf’s index and Dependency
of outbreak gypsy moth
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Â âîäîåìàõ Çàïàäíîãî Êàçàõñòàíà ñåðåáðÿíûé êàðàñü âñòðå÷àåòñÿ â Êàìûø-Ñàìàðñêèõ è Êó-
øóìñêèõ îçåðàõ, ðåêàõ Áîëüøîé è Ìàëûé Óçåíè, â ïîéìåííûõ îçåðàõ ðåê Óðàë, Êèãà÷ è Ýìáà.
Ïðîìûñëîâûå çàïàñû êàðàñÿ ôîðìèðóþòñÿ â óñëîâèÿõ ïîïîëíåíèÿ ìîëîäüþ îò åñòåñòâåííîãî
âîñïðîèçâîäñòâà. Ïîêàçàòåëè óðîæàéíîñòè ìîëîäè îïðåäåëÿþò ïðîãíîçíóþ âåëè÷èíó âûëîâà ðûá
[1, 2].

Â ð. Êèãà÷ ïðîìûñåë âåäåòñÿ åæåãîäíî è çàïàñû ýòîãî âèäà ïîääåðæèâàþòñÿ çà ñ÷åò åñòåñò-
âåííîãî âîñïðîèçâîäñòâà.

Àíàëèç ìíîãîëåòíèõ óëîâîâ êàðàñÿ ïîêàçàë, ÷òî ÷èñëåííîñòü åãî íàõîäèòñÿ íà ñòàáèëüíîì
ìèíèìàëüíîì óðîâíå, õîòÿ â ïîñëåäíèå ãîäû óëîâû âîçðîñëè çà ñ÷åò ðàñøèðåíèÿ çîí ïðîìûñëà
(cì. ðèñóíîê).

Â ðåêàõ è îçåðàõ Öåíòðàëüíîãî Êàçàõñòàíà êàðàñü íåðåñòèòñÿ, â âîçðàñòå 3–4 ãîäà ðàííåé
âåñíîé ïðè òåìïåðàòóðå âîäû 12–13 °Ñ. Ñåðåáðÿíûé êàðàñü îòíîñèòñÿ ê ÷èñëó íåìíîãèõ ðûá,
èìåþùèõ ñïîñîáíîñòü ãèíîãåíåòè÷åñêîãî ðàçìíîæåíèÿ. ×èñëåííîñòü ïðîèçâîäèòåëåé ðûá, ó÷à-
ñòâóþùèõ â íåðåñòå, è óðîæàéíîñòü ìîëîäè îïðåäåëÿþò âîçìîæíûé ïðîìûñëîâûé âîçâðàò[3, 4].

Àíàëèç íàó÷íûõ èññëåäîâàíèé, ïðîâåäåííûõ â 2013 ã. â ð. Êèãà÷ ïîêàçàë, ÷òî èíòåíñèâíîñòü
âåñåííåãî õîäà ïîïóëÿöèè êàðàñÿ ïî ñðàâíåíèåì ñ ïðîøëûì ãîäîì  íèæå.

Â êîíòðîëüíûõ íåâîäíûõ óëîâàõ ðàçìåðíî-âåñîâûå ïîêàçàòåëè êîëåáàëèñü îò 16 äî 34 ñì è
ìàññîé îò 120 äî 1093 ã. Ñîîòíîøåíèå ïîëîâ áëèçêî 1:1,4. Ñàìêè â ïåðèîä âåñåííåé ìèãðàöèè
èìåëè âûñîêèé  êîýôôèöèåíò óïèòàííîñòè (ïî Ôóëüòîíó) – 2,9.

Âîçðàñòíàÿ ñòðóêòóðà ïîïóëÿöèè êàðàñÿ â ð. Êèãà÷ çà èññëåäóåìûé ïåðèîä áûëà ïðåäñòàâëåíà
îñîáÿìè â âîçðàñòå îò 3 äî 6 ëåò. Áîëüøàÿ ÷àñòü ðûá âûëàâëèâàëàñü ðàçìåðàìè îò 18 äî 32 ñì è
ìàññîé îò 164 äî 947 ã. Îñíîâó ïðîìûñëà ñîñòàâëÿëè îñîáè ñî ñðåäíèìè ðàçìåðàì 25,0 ñì è ìàñ-
ñîé 510 ã. Îñíîâíûå áèîëîãè÷åñêèå ïîêàçàòåëè êàðàñÿ ïðåäñòàâëåíû â òàáë. 1.

Ìíîãîëåòíèå ïîêàçàòåëè (2004–2013 ãã.) ïî âîçðàñòíîé ñòðóêòóðå ïîïóëÿöèè ðûá ïîêàçàëè,
÷òî íåðåñòîâàÿ ÷àñòü ïîïóëÿöèè êàðàñÿ ñîñòîÿëà èç ìîëîäûõ è ïîëîâîçðåëûõ îñîáåé îò 2 äî 10 ëåò.
Â 2013 ã.  ñðåäíèé âîçðàñò êàðàñÿ  ñîñòàâèë  4,4 ãîäà (òàáë. 2).

Ìíîãîëåòíèå äàííûå ïî ðàçìåðíî-âåñîâîé è âîçðàñòíîé ñòðóêòóðå êàðàñÿ ïîêàçàëè, ÷òî áèî-
ëîãè÷åñêèå õàðàêòåðèñòèêè ñîõðàíÿþòñÿ íà óðîâíå ñðåäíèõ ìíîãîëåòíèõ ïîêàçàòåëåé. Õîòÿ â îò-
äåëüíûå ãîäû (2008) íàáëþäàëîñü óìåíüøåíèå ìàññû ðûá. Êðóïíûå îñîáè êàðàñÿ äî 1159 ã
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Ìíîãîëåòíèå óëîâû êàðàñÿ â ð. Êèãà÷



âûëàâëèâàëèñü â 2007, 2009 ãã. Â 2013 ã. íåðåñòîâàÿ ÷àñòü ïîïóëÿöèè ìèãðèðîâàëà â ðåêó Êèãà÷ ñ
íèçêèìè ïîêàçàòåëÿìè –  ñî ñðåäíåé äëèíîé òåëà 25 ñì è ìàññîé 510 ã. (òàáë.3).

Òàêèì îáðàçîì, àíàëèç ðåçóëüòàòîâ îïðåäåëåíèÿ áèîëîãè÷åñêèõ õàðàêòåðèñòèê ñâèäåòåëüñòâóåò
îá óäîâëåòâîðèòåëüíîì ñîñòîÿíèè ïîïóëÿöèè êàðàñÿ â ð. Êèãà÷. Òàêæå ñëåäóåò îòìåòèòü, ÷òî îñ-
íîâíûå ïðè÷èíû íèçêèõ óëîâîâ è íåðåíòàáåëüíîñòè ïðîìûñëà êàðàñÿ èç-çà íèçêîãî êîììåð÷åñêîãî
ñïðîñà.
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Ò à á ë è ö à 1
Îñíîâíûå áèîëîãè÷åñêèå  ïîêàçàòåëè êàðàñÿ ð. Êèãà÷  â 2013 ã.

Âîçðàñò Äëèíà, ñì
(ìèí.-ìàêñ.)

Ñðåäíÿÿ äëèíà,
ñì

Ìàññà, ã
(ìèí.-ìàêñ.)

Ñðåäíÿÿ ìàñ-
ñà, ã

Êîëè÷åñòâî,
ýêç. %

3 16�18 17,2 120�162 140,2 5 10,4
4 18�26 22,7 164�529 347,6 25 52,1
5 27�32 29,7 554�947 757 11 22,9
6 32�34 33,3 960�1093 1035,5 7 14,6

È ò î ã î . . . 16�34 25,0 120�1093 510,0 48 100

Ò à á ë è ö à 2
Äèíàìèêà âîçðàñòíîãî ñîñòàâà  êàðàñÿ çà ðÿä ëåò ðàâíîé ñðåäíåé ïðîäîëæèòåëüíîñòè æèçíè

îäíîãî ïîêîëåíèÿ,  (%)

Âîçðàñò
Ãîä

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

2 � � � � � 5,2 2,8 6,2 2,2 �
3 3,1 7,3 8,5 4 4 50 44,1 24,6 8,6 10,4
4 9,7 9,6 10 24 24 15,5 42,8 31,5 27,2 52,1
5 27 26,8 25,4 56 56 19 9 26,9 15,2 22,9
6 32,2 27,6 25,5 12 12 10,3 1,3 6,2 12,0 14,6
7 19,2 20,1 20,6 4 4 – – 3,8 10,9 –

8 6,9 7,2 8,3 – – – – 0,8 21,7 –

9 1,6 1 1,5 – – – – – 2,2 –

10 0,3 0,4 0,2 – – – – – – –

Ñðåäíèé âîçðàñò 5,8 5,8 5,9 4,9 4,88 3,79 3,5 4,17 5,6 4,4

Ò à á ë è ö à 3
Äèíàìèêà áèîëîãè÷åñêèõ ïîêàçàòåëåé êàðàñÿ  â ð. Êèãà÷ çà 2004 –2013 ãã.

Ãîä Ñðåäíÿÿ äëèíà,
ñì Ñðåäíÿÿ ìàññà, ã Óïèòàííîñòü ïî

Ôóëüòîíó
Ñðåäíÿÿ ÀÈÏ

òûñ. øò. Ñðåäíèé âîçðàñò Êîëè÷åñòâî, ýêç.

2004 30,0 998 2,5 212,6 5,8 123
2005 29,3 934 2,62 – 5,8 84
2006 30,3 950 2,7 – 5,9 50
2007 32,3 1159 3,2 – 4,8 108
2008 31,4 669 2,45 210,4 4,9 133
2009 34,0 1100 3,16 – 3,7 108
2010 30,7 772 2,6 – 3,5 145
2011 25,5 632 3,3 200,8 4,1 130
2012 26,5 632,7 2,9 205,4 5,6 92
2013* 25,0 510,0 2,9 143,8 4,4 48



ÀÍÍÎÒÀÖÈß

Àíàëèç äèíàìèêè óëîâîâ ïðîìûñëîâîé ïîïóëÿöèè êàðàñÿ â ð. Êèãà÷ óêàçûâàåò íà òåíäåíöèþ
óâåëè÷åíèÿ ÷èñëåííîñòè â ïîñëåäíèå ãîäû. Ïðèâîäÿòñÿ ñâåäåíèÿ î ïðîìûñëîâî-áèîëîãè÷åñêîé
õàðàêòåðèñòèêè êàðàñÿ. Ïîêàçàíû èçìåíåíèÿ â âîçðàñòíîé è ðàçìåðíî-âåñîâîé ñòðóêòóðå.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. ×óãóíîâà Í.È. Ðóêîâîäñòâî ïî èçó÷åíèþ âîçðàñòà è ðîñòà ðûá. � Ì.: Èçä-âî ÀÍ ÑÑÑÐ, 1952. � 168 ñ.
2. Ïðàâäèí È.Ô. Ðóêîâîäñòâî ïî èçó÷åíèþ ðûá. � Ì.: Ïèùåâàÿ ïðîìûøëåííîñòü, 1966. � 380 ñ.

3. Ðûáû Êàçàõñòàíà. � Àëìà-Àòà: Íàóêà, 1988. � Ò. 2. � 153 ñ.
4. Çàñîñîâ À.Â. Äèíàìèêà ÷èñëåííîñòè ïðîìûñëîâûõ ðûá. � Ì.: Ïèùåâàÿ ïðîìûøëåííîñòü, 1976.�318 ñ.
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ÂÈÄÎÂÎÅ  ÐÀÇÍÎÎÁÐÀÇÈÅ ÌÎËÎÄÈ ÏÐÎÌÛÑËÎÂÛÕ ÂÈÄÎÂ ÐÛÁ
Â ÐÅÊÀÕ  ÓÐÀËÎ-ÊÀÑÏÈÉÑÊÎÃÎ ÁÀÑÑÅÉÍÀ

ÁÎÊÎÂÀ Å.Á., ÄÆÓÍÓÑÎÂÀ Ã.Ã., ÒÎÊÀÅÂ È.Ä.

Àòûðàóñêèé ôèëèàë ÒÎÎ «Êàçàõñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ðûáíîãî õîçÿéñò-
âà», (Àòô ÒÎÎ «ÊàçÍÈÈÐÕ»), Àòûðàó,  Êàçàõñòàí

E-mail: bokova08@mail.ru

Â ñèñòåìó Óðàëî-Êàñïèéñêîãî áàññåéíà âõîäÿò ðåêè Óðàë è Êèãà÷. Ðåêà Óðàë êðóïíåå ð. Êè-
ãà÷ è èìååò âîäíûé ñòîê ñ  îáúåìîì  îò 5 äî 15 êì3/ãîä.

Ðåêà Óðàë ÿâëÿåòñÿ ðûáîõîçÿéñòâåííûì âîäîåìîì, èìåþùèì åñòåñòâåííûå íåðåñòèëèùà
îñåòðîâûõ è ïîëóïðîõîäíûõ ðûá, óñëîâèÿ íàãóëà ðûá â ð. Óðàë è ñêàòà ìîëîäè â ìîðå. Ðåêà Óðàë
èìååò êîìïëåêñíîå çíà÷åíèå è èñïîëüçóåòñÿ äëÿ ïèòüåâîãî, áûòîâîãî è ïðîìûøëåííîãî âîäî-
ñíàáæåíèÿ è ñóäîõîäñòâà. Åæåãîäíî â ð. Óðàë âåäåòñÿ êîììåð÷åñêèé ïðîìûñåë ðûá. Âèäîâîé ñî-
ñòàâ èõòèîôàóíû íàñ÷èòûâàåò 27 âèäîâ ðûá, èç íèõ 10 âèäîâ ÿâëÿþòñÿ,ïðîìûñëîâûìè. Åæåãîäíî
ïðîèçâîäèòåëè ðûá âåñíîé çàõîäÿò â ðåêó íà íåðåñò.

Íåðåñò ðûá îáåñïå÷èâàåòñÿ âåñíîé ïðè âûñîêèõ óðîâíÿõ âîäû â ðåêå è ïðîäîëæèòåëüíîãî ïî-
ëîâîäüÿ. Âåñíîé ìèãðàöèÿ ïðîèçâîäèòåëåé ïîëóïðîõîäíûõ ðûá íà÷èíàåòñÿ ñ óñòüåâîé çîíû
ð. Óðàë ïðîòèâ òå÷åíèÿ ââåðõ ïî ðåêå ê ìåñòàì íåðåñòèëèù. Ðàçìíîæåíèå ïîëóïðîõîäíûõ âèäîâ
ðûá ïðîõîäèò â ðóñëå ð. Óðàë âûøå ïðîìûñëîâîé çîíû ïðîòÿæåííîñòüþ 150 êì îò ìîðÿ. Íåðåñòè-
ëèùà ðàñïîëîæåíû íà çàòîïëÿåìûõ ó÷àñòêàõ áåðåãîâîé ëèíèè ðåêè, çàòîíàõ, ñòàðèöàõ, ò.å. íà
ìåëêîâîäüÿõ, ãäå ðàçâèòà ïîäâîäíàÿ ðàñòèòåëüíîñòü. Ïîñëå íåðåñòà âåñíîé ëè÷èíêè è ìîëîäü âñåõ
âèäîâ ðûá ñêàòûâàþòñÿ ñ íåðåñòèëèù â ðóñëî ðåêè Óðàë è ïî òå÷åíèþ ñêàòûâàþòñÿ â ïðåäóñòüå-
âîå ïðîñòðàíñòâî è ðàñïðåäåëÿþòñÿ â Ñåâåðíîì Êàñïèè. Ýôôåêòèâíîñòü íåðåñòà, ðàñïðåäåëåíèå
ëè÷èíîê è ìîëîäè, èõ âûæèâàåìîñòü â äåëüòå ðåêè âñåãäà çàâèñèò îò ýêîëîãè÷åñêèõ ôàêòîðîâ [1].

Ìíîãîëåòíèé àíàëèç óðîæàéíîñòè ìîëîäè â ð.Óðàë ïîêàçûâàåò, ÷òî âèäîâîé ñîñòàâ ìîëîäè
ïðîìûñëîâûõ ðûá ñîõðàíÿåòñÿ íà ïðîòÿæåíèè ìíîãèõ ëåò. Îäíàêî ÷èñëåííîñòü ìîëîäè ïî ãîäàì
êîëåáëåòñÿ â çàâèñèìîñòè îò  óñëîâèé   íåðåñòà ðûá (ñì. òàáëèöó).

Óñòàíîâëåíî, ÷òî ìîëîäü îäíîãî è òîãî æå âèäà ðûá, îäíîâðåìåííî âñòðå÷àþùàÿñÿ â ðåêå,
èìååò ðàçíûå ñðîêè ìèãðàöèè, ðàçìåðû è ìàññó è íàõîäèòñÿ íà ðàçíûõ ýòàïàõ ðàçâèòèÿ [2]. Îäíà-
êî ïåðèîä ïîêàòíîé ìèãðàöèè çàêàí÷èâàåòñÿ â îäíè è òå æå ñðîêè ñ ìàÿ ïî ñåíòÿáðü. Óðîæàé-
íîñòü ìîëîäè ðûá êîëåáëåòñÿ ïî ãîäàì è íå îñòàåòñÿ ïîñòîÿííîé. Â ñîñòàâ ìîëîäè ïîëóïðîõîä-
íûõ âèäîâ ðûá ð. Óðàë âõîäÿò: áåëîãëàçêà, ëåù, âîáëà, ñóäàê, æåðåõ, ÷åõîíü, áåðø, îêóíü, ñîì è ñà-
çàí [3].

Â îòäåëüíûå ãîäû ìîëîäü ðûá áåðøà è îêóíÿ â óëîâàõ áèìòðàëà íå âñòðå÷àëàñü, ÷òî ñâÿçàíî ñ
óñëîâèÿìè íåðåñòà ïðîèçâîäèòåëåé ðûá è íåðàâíîìåðíîñòüþ ðàñïðåäåëåíèÿ ëè÷èíîê è ìîëîäè â
ðóñëîâîé ÷àñòè ð. Óðàë. Èç îñåòðîâûõ â ðåêå âñòðå÷àåòñÿ òîëüêî ìîëîäü ñåâðþãè. Íà äàííîì ýòà-
ïå èç-çà  ìàëîé ÷èñëåííîñòè îñåòðà, øèïà, áåëóãè âîññòàíîâëåíèå  ïîïóëÿöèè  íå ïðîèñõîäèò.

Âèäîâîå ðàçíîîáðàçèå ìîëîäè ðûá â ð. Êèãà÷ âêëþ÷àåò òå æå îñíîâíûå âèäû ìîëîäè, ÷òî è â
ð. Óðàë, êðîìå îñåòðîâûõ âèäîâ ðûá. Â ð. Êèãà÷ íàðóøåíû óñëîâèÿ äëÿ åñòåñòâåííîãî âîñïðîèç-
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âîäñòâà îñåòðîâûõ âèäîâ ðûá. Âîëæñêèé ñòîê ðàñïðåäåëÿåòñÿ íåðàâíîìåðíî, ïîýòîìó ãèäðîëîãè-
÷åñêèé ðåæèì ð. Êèãà÷ ïîäâåðãàåòñÿ çíà÷èòåëüíûì èçìåíåíèÿì, ÷òî ñóùåñòâåííî îòðàæàåòñÿ íà
óñëîâèÿ  åñòåñòâåííîãî âîñïðîèçâîäñòâà ðûá.

Çíà÷èòåëüíàÿ äîëÿ ïðîìûñëîâûõ ðûá, îáèòàþùèõ â Êóðìàíãàçèíñêîì ðûáîïðîìûñëîâîì ðàé-
îíå, íåðåñòèòñÿ â âîäîòîêàõ è ïðîòîêàõ äåëüòû ð. Êèãà÷. Ñ íåðåñòèëèù ìîëîäü ñîâåðøàåò ïîêàòíûå
ìèãðàöèè, êîòîðûå îêàçûâàþò ñóùåñòâåííîå âëèÿíèå íà ôîðìèðîâàíèå ÷èñëåííîñòè ïîïîëíåíèÿ.

Òàêèì îáðàçîì, âîäîåìû Óðàëî-Êàñïèéñêîãî áàññåéíà èìåþò âàæíîå çíà÷åíèå äëÿ ôîðìèðî-
âàíèÿ ïîïóëÿöèé  ïðîìûñëîâûõ âèäîâ ðûá.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. Ïåñåðèäè Í.Å. Íåêîòîðûå äàííûå ïî ðàçìíîæåíèþ îñåòðîâûõ è èñïîëüçîâàíèþ èìè íåðåñòèëèù ð. Óðàë // Áèîëîãè÷å-
ñêèå îñíîâû ðûáíîãî õîçÿéñòâà íà âîäîåìàõ Ñðåäíåé Àçèè è Êàçàõñòàíà � Àëìà-Àòà: Íàóêà ÊàçÑÑÐ, 1969.� Ñ.38.

2. Áîêîâà Å.Á . Àòëàñ íåðåñòèëèù îñåòðîâûõ ðûá. � Àòûðàó. Èçä-âî Àòûðàóñêèé îáëàñòíîé Àêèìàò, 2004. Ñ. 2�154.
3. Îò÷åòû ÍÈÐ, 2004�2012 ãã. Ôîíäû Àòô «ÊàçÍÈÈÐÕ».

ÀÍÍÎÒÀÖÈß

Â ñòàòüå ïðèâîäÿòñÿ ìàòåðèàëû ïî âèäîâîìó ðàçíîîáðàçèþ ìîëîäè ïðîìûñëîâûõ âèäîâ ðûá
â ðåêàõ Óðàë è Êèãà÷. Àíàëèçèðóþòñÿ ìíîãîëåòíèå äàííûå ïî ñîñòîÿíèþ óðîæàéíîñòè ìîëîäè
ðûá. Ïîêàçàíà óñòîé÷èâàÿ òåíäåíöèÿ ñîõðàíåíèÿ âèäîâîãî ñîñòàâà ìîëîäè ðûá. Ïðåäñòàâëåíà
òàáëèöà, õàðàêòåðèçóþùàÿ  çíà÷èòåëüíûå êîëåáàíèÿ ÷èñëåííîñòè ìîëîäè ðûá â ð. Óðàë.
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ÄÆÓÍÓÑÎÂÀ Ã.Ã.,  ÊÓÇÜÌÅÍÊÎ Ñ.Â., ÒÎÊÀÅÂ È.Ä.

Àòûðàóñêèé ôèëèàë ÒÎÎ «Êàçàõñêèé íàó÷íî-èññëåäîâàòåëüñêèé  èíñòèòóò ðûáíîãî õîçÿéñòâà»
(Àòô ÒÎÎ «ÊàçÍÈÈÐÕ»), Àòûðàó,  Êàçàõñòàí

E-mail: afilkazniirh@ mail.kz

Ðåêà Êèãà÷ âêëþ÷àåò â ñåáÿ çíà÷èòåëüíóþ àêâàòîðèþ, êîòîðàÿ ÿâëÿåòñÿ ðàéîíîì ìèãðàöèè
ïðîìûñëîâûõ ðûá èç ïðåäóñòüÿ â ðåêó è îáðàòíî. [1, 2].
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Äèíàìèêà óðîæàéíîñòè ìîëîäè ðûá  â ð.Óðàë çà 2004–2013 ãã., ýêç./ì3

Ãîä
Âèäû ðûá

áåëîãëàçêà ëåù âîáëà ñóäàê æåðåõ ÷åõîíü áåðø îêóíü ñîì ñàçàí

2004 0,008 0,040 0,120 0,025 0,015 – – – 0,0001 0,0001
2005 0,001 0,045 0,089 0,005 0,008 0,028 – – 0,007 0,0004
2006 0,002 0,085 0,160 0,008 0,013 0,056 – – 0,012 0,0011
2007 0,007 0,056 0,136 0,035 0,022 0,012 – – 0,004 0,0011
2008 0,001 0,071 0,278 0,08 0,018 0,005 – – 0,003 0,002
2009 – – 0,0003 0,003 0,230 0,005 – – 0,0003 –

2010 Íå ïðîâîäèëè èññëåäîâàíèé
2011 0,034 0,070 0,130 0,035 0,228 0,002 – – 0,0002 –

2012 0,281 0,051 0,042 0,037 0,0003 0,0002 0,0002 0,0002 0,0002 –

2013 0,203 0,105 0,090 0,050 0,0002 0,0001 – – – –



Èç 14 ïðîìûñëîâûõ âèäîâ ðûá, îáèòàþùèõ â ð. Êèãà÷, ùóêà ïî óëîâàì çàíèìàåò òðåòüå ìåñòî.
Àíàëèç ìíîãîëåòíèõ íàó÷íûõ èññëåäîâàíèé ïîêàçàë, ÷òî çà ïåðèîäû 2004 – 2013 ãã. ùóêà îñ-

òàåòñÿ ìíîãî÷èñëåííûì âèäîì  (ñì. ðèñóíîê).

Â ðåêàõ Ñåâåðíîãî Êàñïèÿ ùóêà íåðåñòèòñÿ â ìàðòå-àïðåëå ïðè òåìïåðàòóðå âîäû 9-14°Ñ â
âîçðàñòå 2–4 ãîäà [3].

Â ð. Êèãà÷ íåðåñò ùóêè ðàííèé è íà÷èíàåòñÿ ñ ðàñïàëåíèÿ ëüäà. Ñåçîííûõ ìèãðàöèé íå ñî-
âåðøàåò. Ùóêà ìå÷åò èêðó ðàíî ïîñëå ðàñïàëåíèÿ ëüäà ïðè òåìïåðàòóðå 3–6 °Ñ, ó áåðåãîâ ðåêè íà
ãëóáèíå 0,5 – 1 ì. Âî âðåìÿ íåðåñòà ùóêè ñíà÷àëà ïîäõîäèò ñàìàÿ ìåëêàÿ, çàòåì ñðåäíÿÿ è êðóïíàÿ
ùóêà. Âûìåòàííàÿ èêðà îòêëàäûâàåòñÿ íà êîðíè ðàñòèòåëüíîñòè. Ïðîäîëæèòåëüíîñòü ðàçâèòèÿ
èêðèíîê 8–10 ñóòîê [4].

Àíàëèç íàó÷íûõ èññëåäîâàíèé â 2013 ã. ïîêàçàë, ÷òî áèîëîãè÷åñêèå õàðàêòåðèñòèêè ðûá îñ-
òàâàëèñü íà óðîâíå ñðåäíèõ ìíîãîëåòíèõ è èìåëè ðàçìåðû îò 40 – äî 70 ñì è ìàññîé îò 590 äî
2930 ã.  Äîëÿ ñàìîê ñîñòàâëÿëà äî – 86,7 % (òàáë. 1).

Â ïåðèîä íåðåñòà ïðîèçâîäèòåëè ðûá äîñòèãàëè ïîëîâîçðåëîñòè 3 – 6 ëåò. Îñíîâó ïðîìûñëî-
âûõ óëîâîâ ñîñòàâëÿëè 4-ãîäîâèêè (46,7%) âûñîêîóðîæàéíîãî ïîêîëåíèÿ 2009 ã. è 5-ëåòêè (33,3%)
ñðåäíåóðîæàéíîãî 2008 ã. (òàáë. 2).
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Ìíîãîëåòíèå óëîâû ùóêè â ð. Êèãà÷.

Ò à á ë è ö à 1
Áèîëîãè÷åñêèå ïîêàçàòåëè  ùóêè â ð. Êèãà÷,  2013 ã.

Ïîë
Äëèíà, ñì Ìàññà, ã Êîýôôèöèåíò

çðåëîñòè
ãîíàä, %

Êîýôôèöèåíò óïèòàííî-
ñòè Äîëÿ ñà-

ìîê, %
ìèí. ìàêñ. ñðåäíÿÿ ìèí. ìàêñ. ñðåäíÿÿ ïî Ôóëüòîíó ïî Êëàðê

Ñàìöû 40 46 43 590 898 744 1,7 0,92 0,87
86,7Ñàìêè 31 70 54 352 2930 1567 16,6 0.89 0,65

Îáà ïîëà 31 70 48,5 352 2930 1155,5 9,2 0,90 0,76

Ò à á ë è ö à 2
Îñíîâíûå áèîëîãè÷åñêèå  ïîêàçàòåëè ùóêè â ð. Êèãà÷  â 2013 ã.

Âîçðàñò Äëèíà, ñì
(ìèí.- ìàêñ)

Ñðåäíÿÿ äëèíà,
ñì

Ìàññà, ã (ìèí.-
ìàêñ.)

Ñðåäíÿÿ ìàñ-
ñà, ã

Êîëè÷åñòâî,
ýêç. %

3 31 31 352 352 1 6,7
4 40�53 48,9 590�1100 989,1 7 46,7
5 54�61 57,6 1394�1997 1716,2 5 33,3
6 70 70 2930 2930 2 13,3

È ò î ã î ... 31�70 48,5 352�2930 1155,5 15 100



Àíàëèç ìíîãîëåòíåé âîçðàñòíîé ñòðóêòóðû ïîïóëÿöèè ùóêè ïîêàçàë, ÷òî ó ùóêè îíà ïðàêòè÷å-
ñêè íå ìåíÿëàñü ïî ãîäàì. Âî âñå ãîäû èññëåäîâàíèé â íåðåñòîâîé ÷àñòè ïîïóëÿöèè ó÷àñòâîâàëè
îñîáè ðûá â âîçðàñòå 2 – 8 ëåò, çà èñêëþ÷åíèåì 2009, 2011 ãã., ãäå ìîëîäûå îñîáè â âîçðàñòå 2 ëåò è
ñòàðøå 8 ëåò îòñóòñòâîâàëè. Â ïîñëåäóþùèå ãîäû (2010 – 2011) îñíîâíàÿ ÷àñòü íåðåñòîâîé ïîïóëÿ-
öèè ðûá ïðåäñòàâëÿëà ãðóïïó â âîçðàñòå 3–6 ëåò (88,41 %), ÷òî ÿâëÿåòñÿ õîðîøèì ïîêàçàòåëåì ïî-
ïîëíåíèÿ çàïàñîâ ùóêè. Â 2013 ãîäó ñðåäíèé âîçðàñò ùóêè ñîñòàâèë 4,5ëåò. Ìíîãîëåòíèé àíàëèç
ñîîòíîøåíèÿ ïîëîâ íåðåñòóþùèõ ðûá ïîêàçàë, ÷òî êîëè÷åñòâåííîå ñîîòíîøåíèå ñàìîê è ñàìöîâ
ìåíÿåòñÿ ïî ãîäàì. Â 2009 ã. ÷èñëî ñàìîê â ñòàäå íàèìåíüøåå – 15,9 %. Â ïîñëåäóþùèõ ãîäàõ
(2010–2012) äîëÿ ñàìîê â óëîâàõ óâåëè÷èëàñü îò 58 äî 78 %. Â 2013 ã. ïðîöåíò ñàìîê – 86,7 %.

Â 2013 ã. â âåñåííèé ïåðèîä íåðåñòîâîé ìèãðàöèè ó ùóêè ïëîäîâèòîñòü óâåëè÷èëàñü â ñðåä-
íåì  äî 33 òûñ. èêðèíîê. Èêðèíêè äîâîëüíî êðóïíûå, äèàìåòðîì 2,5–3,0 ìì.

Ìíîãîëåòíèé àíàëèç ïîêàçàë, ÷òî íà ïðîòÿæåíèè ìíîãèõ ëåò ïðîìûñåë ùóêè áàçèðîâàëñÿ íà
îñîáÿõ äëèíîé îò 46,2 ñì äî 64,0 ñì è ìàññîé îò 101,8 äî 2633,9 ã. Ñíèæåíèå ñðåäíåé äëèíû è ìàñ-
ñû ùóêè â îòäåëüíûå ãîäû óêàçûâàåò îá îãðàíè÷åííûõ çîíàõ íàãóëà êîðìíîñòè ðûá â ð. Êèãà÷.

Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî áèîëîãè÷åñêèå õàðàêòåðèñòèêè
ùóêè ñòàáèëüíû, ÷òî õàðàêòåðèçóåò åæåãîäíîå ïîïîëíåíèå çàïàñîâ ùóêè â ð. Êèãà÷. Âûñîêàÿ
÷èñëåííîñòü ðûá è ïîïîëíåíèå çàïàñîâ çà ñ÷åò ìîëîäûõ îñîáåé ïîçâîëÿåò âåäåíèÿ ïðîìûñëà
ïî ðàñ÷åòíîé êâîòå.  Ïðîãíîçíàÿ âåëè÷èíà  ðàcñ÷èòàíà íà ïðîìûñåë áåç íàíåñåíèÿ óùåðáà.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. ×óãóíîâà Í.È. Ðóêîâîäñòâî ïî èçó÷åíèþ âîçðàñòà è ðîñòà ðûá. � Ì.: Èçä-âî ÀÍ ÑÑÑÐ, 1952. � 168 ñ.
2. Ïðàâäèí È.Ô. Ðóêîâîäñòâî ïî èçó÷åíèþ ðûá.� Ì.: Ïèùåâàÿ ïðîìûøëåííîñòü, 1966. � 380 ñ.
3. Ðûáû Êàçàõñòàíà� Àëìà-Àòà: Íàóêà, 1988. � Ò.1. � 224 ñ.
4. Çàñîñîâ À.Â. Äèíàìèêà ÷èñëåííîñòè ïðîìûñëîâûõ ðûá. � Ì.: Ïèùåâàÿ ïðîìûøëåííîñòü, 1976.�318 ñ.

ÀÍÍÎÒÀÖÈß

Â ñòàòüå àíàëèçèðóåòñÿ ñîñòîÿíèå óëîâîâ íåðåñòîâîé ÷àñòè ïîïóëÿöèè ùóêè ïî ðåçóëüòàòàì
ýêñïåäèöèîííûõ èññëåäîâàíèé ïîñëåäíèõ ëåò, ïðîâåäåííûõ â ð. Êèãà÷. Ïðåäñòàâëåíû ðåçóëüòàòû
èññëåäîâàíèé ïî ïðîìûñëîâî-áèîëîãè÷åñêîé õàðàêòåðèñòèêå. Ïîêàçàíî, ÷òî âîçðàñòíàÿ è ðàç-
ìåðíî-âåñîâûå ïîêàçàòåëè êîëåáëþòñÿ, íî îñòàþòñÿ íà óðîâíå ñðåäíèõ ìíîãîëåòíèõ  çíà÷åíèé.
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ÑÎÂÐÅÌÅÍÍÎÅ ÑÎÑÒÎßÍÈÅ ÏÎÏÓËßÖÈÈ ÊÐÀÑÍÎÏÅÐÊÈ –
SCARDINIUS ERYTHROPHTALMUS (LINNE) Â Ð. ÊÈÃÀ×

ÊÀÌÈÅÂÀ Ò.Í., ÀÁÄÎØÎÂÀ Ì.Ì., ÑÀÍÊÈÁÀÅÂ Á.Æ.

Àòûðàóñêèé ôèëèàë ÒÎÎ «Êàçàõñêèé íàó÷íî-èññëåäîâàòåëüñêèé  èíñòèòóò ðûáíîãî õîçÿéñòâà»
(Àòô ÒÎÎ «ÊàçÍÈÈÐÕ»), Àòûðàó,  Êàçàõñòàí

E-mail: afilkazniirh@ mail.kz

Êðàñíîïåðêà ðàñïðîñòðàíåíà â áàññåéíàõ ×åðíîãî, Àçîâñêîãî, Àðàëüñêîãî è Êàñïèéñêîãî
ìîðåé. Â ïðåäåëàõ Êàçàõñòàíà îáèòàåò â ð Êèãà÷ [1, 2].

Äëÿ íåðåñòà êðàñíîïåðêà âûáèðàåò ìàëîïðîòî÷íûå, çàðîñøèå ðàñòèòåëüíîñòüþ ó÷àñòêè ïîëî-
åâ, èëüìåíåé è êóëòóêîâ ñ ãëóáèíîé äî 25 ñì [3]. Â ïåðâûõ ÷èñëàõ àïðåëÿ âåñåííèé õîä êðàñíî-
ïåðêè ñëàáûé. Âî âòîðîé ïîëîâèíå ìàÿ ìèãðàöèÿ êðàñíîïåðêè çàêàí÷èâàåòñÿ . Â îñåííèé ïåðèîä
êðàñíîïåðêà áîëüøèõ ìèãðàöèé íå ñîâåðøàåò è êîíöåíòðèðóåòñÿ áëèæå ê òðîñòíèêîâîé çîíå
ðåêè. Îáû÷íî êðàñíîïåðêà â îñåííèõ óëîâàõ  íåçíà÷èòåëüíà.

Ïðîâåäåííûé àíàëèç â 2013 ã. ïîêàçàë, ÷òî âåñíîé ïðîèçâîäèòåëè ðûá ìèãðèðîâàëè ê ìåñòàì
íåðåñòà ðàçìåðàìè 15–27 ñì è ìàññîé 70–462 ã. Ñðåäíèå ðàçìåðíî-âåñîâûå ïîêàçàòåëè êðàñíî-
ïåðêè âàðüèðîâàëè äî 22,5 è 254,5 ã. Äîëÿ ñàìîê ñîñòàâëÿëà 71,0 % (òàáë. 1). .Ïîëîâîé çðåëîñòè
êðàñíîïåðêà äîñòèãàåò â âîçðàñòå 3 ãîäà, ñîîòíîøåíèå ïîëîâ áëèçêî 1:1 [4, 5].
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Âîçðàñòíàÿ ñòðóêòóðà ïîïóëÿöèè ðûá ïîêàçàëà, ÷òî íåðåñòîâàÿ ÷àñòü ïîïóëÿöèè êðàñíîïåðêè
ñîñòîÿëà èç ìîëîäûõ è ïîëîâîçðåëûõ îñîáåé îò 3 äî 6 ëåò, íî áîëüøàÿ ÷àñòü ðûá (89,3%) çàøëà â
ðåêó ñ ïðåîáëàäàíèåì 3 – 5-ëåòíèõ ðûá ïîêîëåíèé 2008 – 2010 ãã., ÷òî áëàãîïðèÿòíî ïîâëèÿëî íà
óðîæàéíîñòü ìîëîäè ðûá (òàáë. 2).

Àíàëèç ìíîãîëåòíèõ äàííûõ ïî âîçðàñòíîé ñòðóêòóðå ðûá ïîêàçàë, ÷òî âîçðàñòíàÿ ñòðóêòóðà
íåðåñòîâîé ÷àñòè ïîïóëÿöèè êðàñíîïåðêè ïðåäñòàâëÿëà ãðóïïó â âîçðàñòå îò 2 äî 11 ëåò. Ñ 2004 ïî
2006 ã. â óëîâàõ âñòðå÷àëèñü ñòàðøåâîçðàñòíûå ãðóïïû ðûá – 11-ëåòêè äî 0,1%, à â ïîñëåäíèå
ãîäû, íà÷èíàÿ ñ 2007 ïî 2013 ã. âîçðàñòíîé ðÿä ðûá óìåíüøèëñÿ äî 6 – 7 ëåò. Â 2013 ã. îñíîâó
ïðîìûñëà ñîñòàâèëè 3–5-ëåòêè, ÷òî ïîêàçûâàåò îìîëîæåíèå ïîïóëÿöèè íà ïðîòÿæåíèè 5 ëåò.

Â ïåðèîä ïðîìûñëà êðàñíîïåðêè ñîîòíîøåíèå ïîëîâ áûëî 1:3. Ñàìöîâ áûëî ïî÷òè â òðè ðàçà
ìåíüøå, ÷åì ñàìîê. Ñðåäíèå áèîëîãè÷åñêèå ïîêàçàòåëè íåðåñòîâîãî ñòàäà íå ïðåòåðïåëè çíà÷è-
òåëüíûõ èçìåíåíèé îòíîñèòåëüíî ïîñëåäíèõ ëåò.

Â ð. Êèãà÷ ïðîèçâîäèòåëè ðûá çàõîäÿò ïîëîâîçðåëûìè. Ïîëîâîå ñîçðåâàíèå êðàñíîïåðêè çà-
âèñèò îò ìåñòà åå îáèòàíèÿ, è ïî ýòîé æå ïðè÷èíå êðàñíîïåðêà îáëàäàåò ðàçíîé ïëîäîâèòîñòüþ. Ó
ñàìîê â âîçðàñòå 5 ëåò àáñîëþòíàÿ ïëîäîâèòîñòü äîñòèãàëà 25,4 òûñ. èêðèíîê, à äèàìåòð èêðû
êîëåáàëñÿ îò 0,8 äî 1,0 ìì. Ñðåäíÿÿ àáñîëþòíàÿ ïëîäîâèòîñòü óìåíüøèëàñü äî 16,982 òûñ. øòóê.
Îòíîñèòåëüíàÿ  ïëîäîâèòîñòü  íà 1 ã ìàññû òåëà  äîñòèãàëà äî 105 øòóê èêðèíîê.

Ìíîãîëåòíèé àíàëèç êà÷åñòâåííîé ñòðóêòóðû ïîïóëÿöèè êðàñíîïåðêè ïîêàçàë, ÷òî ñðåäíèé
âîçðàñò âûëàâëèâàåìûõ ðûá ñ 2004 ïî 2013 ã. ñíèçèëñÿ ñ 4,8 äî 4,3 ëåò. Óìåíüøèëàñü ñðåäíÿÿ äëè-
íà – ñ 25,5 äî 22,5 ñì è ñðåäíÿÿ ìàññà òåëà – ñ 460 äî 254,5 ã. Ñðåäíèé âîçðàñò îñòàåòñÿ íà óðîâíå
ìíîãîëåòíèõ ïîêàçàòåëåé.

Òàêèì îáðàçîì, ïðîâåäåííûå â ð. Êèãà÷ íàó÷íûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî ñîâðåìåííîå
ñîñòîÿíèå ïîïóëÿöèè êðàñíîïåðêè ìîæíî îõàðàêòåðèçîâàòü êàê ñòàáèëüíîå. Ïîëó÷åííûå ðåçóëü-
òàòû ïîçâîëÿþò ðàññ÷èòûâàòü â äàëüíåéøåì íà ïîâûøåíèå ÷èñëåííîñòè ðûá çà ñ÷åò ïîïîëíåíèÿ
çàïàñîâ ìëàäøåâîçðàñòíûõ ãðóïï.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. ×óãóíîâà Í.È. Ðóêîâîäñòâî ïî èçó÷åíèþ âîçðàñòà è ðîñòà ðûá. � Ì.: Èçä-âî ÀÍ ÑÑÑÐ, 1952. � 168 ñ.
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5. Ìàëêèí Å.Ì. Ïðèíöèï ðåãóëèðîâàíèÿ ïðîìûñëà íà îñíîâå êîíöåïöèè ðåïðîäóêòèâíîé èçìåí÷èâîñòè ïîïóëÿöèé //

Âîïðîñû èõòèîëîãèè. � 1995. � Âûï. 35, ¹ 4. � Ñ. 537�550.
ÀÍÍÎÒÀÖÈß

Â ñòàòüå ðàññìàòðèâàåòñÿ ïðîìûñëîâî-áèîëîãè÷åñêàÿ õàðàêòåðèñòèêà êðàñíîïåðêè. Ïðî-
àíàëèçèðîâàíû ìíîãîëåòíèå ìàòåðèàëû âîçðàñòíîé ñòðóêòóðû ðûá. Ïîêàçàíà èçìåí÷èâîñòü â
ðàçìåðíî –âåñîâ Ïîêàçàíà âîçìîæíîñòü óâåëè÷åíèÿ ÷èñëåííîñòè çà ñ÷åò ïîïîëíåíèÿ çàïàñîâ
ìëàäøåâîçðàñòíûìè ãðóïïàìè.
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Ò à á ë è ö à 1
Áèîëîãè÷åñêèå ïîêàçàòåëè  êðàñíîïåðêè â ð. Êèãà÷,  2013 ã.

Ïîë
Äëèíà, ñì Ìàññà, ã Êîýôôèöèåíò óïèòàííîñòè Äîëÿ ñàìîê,

%ìèí. ìàêñ. ñðåäíåå ìèí. ìàêñ. ñðåäíåå ïî Ôóëüòîíó ïî Êëàðêó
Ñàìöû 19 26 23 134 362 253 2,15 1,94 71,0
Ñàìêè 15 27 22 70 462 256 2,20 1,95
Îáà ïîëà 15 27 22,5 70 462 254,5 2,7 1,95

Ò à á ë è ö à 2
Îñíîâíûå áèîëîãè÷åñêèå  ïîêàçàòåëè êðàñíîïåðêè ð. Êèãà÷ â  2013 ã.

Âîçðàñò Äëèíà, ñì
(ìèí. � ìàêñ.)

Ñðåäíÿÿ äëèíà,
ñì

Ìàññà, ã
(ìèí. � ìàêñ.)

Ñðåäíÿÿ ìàñ-
ñà, ã

Êîëè÷åñò-
âî, ýêç. %

3 15�20 18,7 70�166 141,1 7 25
4 20�23 21,4 184�249 217,5 8 28,5
5 23�26 23,9 254�362 307,7 10 35,8
6 27 27 426�462 444 3 10,7

È ò î ã î . . . 15�27 22,5 70�462 254,5 28 100
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Â ÓÐÀËÎ-ÊÀÑÏÈÉÑÊÎÌ ÁÀÑÑÅÉÍÅ

ÊÈÌ Þ.À.

Àòûðàóñêèé ôèëèàë ÒÎÎ «Êàçàõñêèé  íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ðûáíîãî õîçÿéñòâà
(ÀòÔ ÒÎÎ « ÊàçÍÈÈÐÕ»), Êàçàõñòàí, ã.Àòûðàó,

E-mail: y.kim@kazceb.kz

Óðàëî-Êàñïèéñêèé áàññåéí – âàæíåéøèé ðûáîõîçÿéñòâåííûé âîäîåì Ðåñïóáëèêè Êàçàõñòàí,
êîòîðûé ÿâëÿåòñÿ âåäóùèì ïî äîáû÷å öåííûõ ïðîìûñëîâûõ ðûá. Ðûáíîå õîçÿéñòâî áàññåéíà ðàç-
âèâàåòñÿ ïîä âëèÿíèåì ñëîæíîãî âçàèìîäåéñòâèÿ ïðèðîäíûõ è àíòðîïîãåííûõ ôàêòîðîâ. Ïðè
áëàãîïðèÿòíûõ ãèäðîëîãè÷åñêèõ è òåðìè÷åñêèõ ðåæèìàõ íåçàðåãóëèðîâàííîñòü ð. Óðàë â ñâîèõ
íèæíåì è ñðåäíåì òå÷åíèÿõ, áîëüøàÿ ïëîùàäü íåðåñòîâûõ óãîäèé ñîçäàþò îïòèìàëüíûå óñëîâèÿ
äëÿ çàõîäà è íåðåñòà ðûá.

Óðàëüñêîå îðãàíèçîâàííîå ðûáîëîâñòâî íà÷àëîñü åùå âî II ïîëîâèíå XVIII âåêà ñî âðåìåíè
çàñåëåíèÿ ÿèöêèìè êàçàêàìè ð. Óðàë ïîñëå ïóãà÷åâñêîãî âîññòàíèÿ.

Çà âñþ èñòîðèþ ðûáîëîâñòâà ðåæèì ïðîìûñëà â Óðàëî-Êàñïèéñêîì áàññåéíå ìåíÿëñÿ íå
ðàç – ìåíÿëèñü ñðîêè ëîâà (ïóòèíû), óâåëè÷èâàëîñü èëè óìåíüøàëîñü êîëè÷åñòâî ìåñò ñòàöèîíàð-
íîãî ëîâà (òîíåâûå ó÷àñòêè), ðó÷íîé òðóä çàìåíÿëñÿ ìåõàíèçèðîâàííûì è ò.ä.

Âåñü ðûáíûé ïðîìûñåë â ð. Óðàë ðàçäåëåí íà äâà ïåðèîäà: âåñåííþþ è îñåííþþ ïóòèíû. Ñ
2012 ã. âåñåííÿÿ ïóòèíà íà÷èíàåòñÿ ñ ïåðèîäà ðàñïàëåíèÿ ëüäà è ïðîäîëæàåòñÿ äî 25 àïðåëÿ, íà
ð. Êèãà÷ – äî 1 ìàÿ. Îñåííÿÿ ïóòèíà íà÷èíàåòñÿ ñ 16 àâãóñòà äî ëåäîñòàâà [1]. Â ïåðèîä ïóòèíû
èìåþòñÿ äíè, ñâîáîäíûå îò ïðîìûñëà, òàê íàçûâàåìûå «äíåâêè», êîãäà ïðîìûñåë ïîëíîñòüþ ïðå-
êðàùàåòñÿ, ÷òî äàåò âîçìîæíîñòü ðûáå ïðîéòè ââåðõ ïî ðåêå íà íåðåñòèëèùà äëÿ ðàçìíîæåíèÿ.
Íåîáõîäèìî îòìåòèòü, ÷òî ñðîêè âåñåííåãî ïðîìûñëà áûëè óìåíüøåíû òîëüêî ñ 2012 ã., ðàíåå âåñ-
íîé ïðîìûñåë âåëñÿ â ðåêàõ Óðàë è Êèãà÷ äî 25 ìàÿ.

Â íàñòîÿùåå âðåìÿ ïðîìûñåë â Óðàëî-Êàñïèéñêîì ðûáîïðîìûñëîâîì ðàéîíå âåäåòñÿ â òðåõ
ïðàêòè÷åñêè îáîñîáëåííûõ ðàéîíàõ ëîâà: ð. Óðàë ñ ïðåäóñòüåâûì ïðîñòðàíñòâîì, ð. Êèãà÷ ñ ïðå-
äóñòüåâûì ïðîñòðàíñòâîì è Êàñïèéñêîì ìîðå â ïðåäåëàõ êàçàõñòàíñêîãî ñåêòîðà. Íàèáîëåå ðàç-
âèò ïðîìûñåë â ðåêàõ Óðàë è Êèãà÷ ñ ïðåäóñòüåâûì ïðîñòðàíñòâîì.

Â ð. Óðàë íåâîäíîé ïðîìûñåë âåñíîé 2012 ã. âåëñÿ íà 10 ïðîìûñëîâûõ ó÷àñòêàõ. Ðàñïàëåíèå
ëüäà íà ð. Óðàë ïðèøëîñü íà 26–27 ìàðòà è ñ 1 àïðåëÿ ÷àñòü ïðèðîäîïîëüçîâàòåëåé íà÷àëà ïðîìû-
ñåë; ê 3 àïðåëÿ âñå ïðîìûñëîâûå ó÷àñòêè çàðàáîòàëè â ïîëíîì ðåæèìå. Â âåñåííþþ ïóòèíó âñåãî
áûëî 13– 15 ïðîìûñëîâûõ äíåé. Íåîáõîäèìî îòìåòèòü, ÷òî êîëè÷åñòâî ïðîìûñëîâûõ äíåé êðàéíå
íåäîñòàòî÷íî äëÿ ýôôåêòèâíîãî ïðîìûñëà. Ó÷èòûâàÿ, ÷òî íåðåñòîâûå òåìïåðàòóðû ó ìàññîâûõ âå-
ñåííåìèãðèðóþùèõ ðûá 17–22 °Ñ íà ð. Óðàë íàñòóïàþò òîëüêî ê òðåòüåé ïÿòèäíåâêå ìàÿ, òî öåëå-
ñîîáðàçíî ðàññìîòðåòü âîçìîæíîñòü ïðîäëåíèÿ ñðîêîâ âåñåííåé ïóòèíû äî 11 ìàÿ.

Íà ð. Êèãà÷ ñ ïðåäóñòüåâûì ïðîñòðàíñòâîì ïðîìûñåë âåëñÿ ñ 1 àïðåëÿ áåç äíåâîê. Ð. Êèãà÷ ÿâ-
ëÿåòñÿ ïîãðàíè÷íîé ðåêîé ñ Ðîññèéñêîé Ôåäåðàöèåé, ãäå íà ðîññèéñêîé ñòîðîíå ðåêè ïðîìûñåë
âåäåòñÿ äî 25 ìàÿ. Ïîýòîìó ñîêðàùåíèå ñðîêîâ ïðîìûñëà íà êàçàõñòàíñêîé ñòîðîíå ðåêè íåöåëå-
ñîîáðàçíî. Ó÷èòûâàÿ, ÷òî ðàéîí, ãäå ñîñðåäîòî÷åí ïðîìûñåë íå ÿâëÿåòñÿ ñîáñòâåííî íåðåñòîâîé
çîíîé äëÿ ðûá, íåîáõîäèìî ðàññìîòðåòü âîïðîñ ïðîäëåíèÿ ñðîêîâ âåñåííåé ïóòèíû äî 25 ìàÿ.

Ìîðñêîé ëîâ ëèáî ñëåäóåò óïîðÿäî÷èòü, ëèáî âðåìåííî ïðåêðàòèòü è âîçîáíîâèòü åãî òîëüêî
ïîñëå ïðèîáðåòåíèÿ ïîëíîöåííîãî ìîðñêîãî ôëîòà è ñîîòâåòñòâóþùèõ îðóäèé ëîâà.

Òàêèì îáðàçîì, ïðîìûñåë îðèåíòèðîâàí íà îñâîåíèå çàïàñîâ ðûá, ñîâåðøàþùèõ ïðåäíåðåñ-
òîâûå ìèãðàöèè èç Êàñïèéñêîãî ìîðÿ è ïðåäóñòüåâîãî ïðîñòðàíñòâà íà íåðåñòèëèùà ð. Óðàë. Æè-
ëûå (æèâóùèå âñå âðåìÿ â ðåêå) ðûáû íåìíîãî÷èñëåííû è â óëîâàõ çàíèìàþò íåçíà÷èòåëüíîå
ìåñòî.

Îáúåì âûëîâà ðûáû ñòðîãî ëèìèòèðîâàí. Ëèìèòèðîâàíèå óëîâîâ ðûáû íà îñíîâå íàó÷íûõ
èññëåäîâàíèé (îñåòðîâûõ, ñåëüäåâûõ, êðóïíûõ è ìåëêèõ ïðåñíîâîäíûõ ðûá) áûëî ââåäåíî óæå
â 60-å ãîäû ÕÕ ñòîëåòèÿ. Îáùèé äîïóñòèìûé óëîâ (ÎÄÓ) ÿâëÿåòñÿ îñíîâíîé ìåðîé ðåãóëèðîâàíèÿ
ïðîìûñëà, ñ ïîìîùüþ êîòîðîé îñóùåñòâëÿåòñÿ íàó÷íî îáîñíîâàííîå óïðàâëåíèå ýêñïëóàòèðóå-
ìûìè çàïàñàìè âîäîåìà.

Åæåãîäíîå îïðåäåëåíèå ÎÄÓ ïðîìûñëîâûõ ðûá âêëþ÷àåò â ñåáÿ äâà ñàìîñòîÿòåëüíûõ ýòàïà:
ïðîãíîçèðîâàíèå áèîìàññû ïðîìûñëîâîãî çàïàñà íåðåñòîâîé ÷àñòè ïîïóëÿöèè è îáîñíîâàíèå âå-
ëè÷èíû óïðàâëÿþùåãî âîçäåéñòâèÿ íà ýòîò çàïàñ (äîïóñòèìîå ïðîìûñëîâîå èçúÿòèå) [2]. ×èñëåí-
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íîñòü è çàïàñû ïðîìûñëîâûõ âèäîâ ðûá â Êàñïèéñêîì áàññåéíå îïðåäåëÿþòñÿ ìåòîäîì ïðÿìîãî
ó÷åòà è áèîñòàòèñòè÷åñêèì ìåòîäîì [3].

Áèîñòàòèñòè÷åñêèé ìåòîä â ðàáîòàõ ìíîãèõ èññëåäîâàòåëåé áûë óñîâåðøåíñòâîâàí è äîïîë-
íåí äàííûìè ïî ó÷åòó ÷èñëåííîñòè ìîëîäè è ðàñïðåäåëåíèþ óëîâîâ ðûá ïî âîçðàñòàì [4].

Òàêèì îáðàçîì, äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè äåÿòåëüíîñòè ðàáîòû ðûáíîé îòðàñëè Ïðèêàñ-
ïèéñêîãî ðåãèîíà íåîáõîäèìî îáðàòèòü âíèìàíèå íà ïðàâèëüíóþ îðãàíèçàöèþ ìîðñêîãî ëîâà, îï-
òèìèçèðîâàòü ñðîêè ïðîâåäåíèÿ âåñåííåé ïóòèíû â ðåêàõ Óðàë è Êèãà÷, çàïðåòèòü âåíòåðíûé ëîâ â
ïðåäóñòüåâûõ ïðîñòðàíñòâàõ ðåê, íå äîïóñêàòü ïðåâûøåíèå âûëîâà íàó÷íî-îáîñíîâàííîãî ëèìèòà.
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ÀÍÍÎÒÀÖÈß

Â ñòàòüå ïðèâîäÿòñÿ ìàòåðèàëû ïî ðåæèìó ðûáîëîâñòâà â âîäîåìàõ Óðàëî-Êàñïèéñêîãî áàññåé-
íà. Äàíà õàðàêòåðèñòèêà ïðîìûñëà â ðåêàõ è îñîáåííîñòü îáñóæäåíèÿ ïðîìûñëà â Êàñïèéñêîì ìîðå.

Ïðîàíàëèçèðîâàíû ìåòîäû ïðÿìîãî ó÷åòà è áèîñòàòèñòè÷åñêèì ìåòîäîì ÷èñëåííîñòè è çà-
ïàñîâ ïðîìûñëîâûõ âèäîâ ðûá â Êàñïèéñêîì áàññåéíå.
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Â äàííîé ñòàòüå ïðîâåäåí îáçîð ïíåâìîñåïàðèðóþùèõ ìàøèí äëÿ î÷èñòêè çåðíîâûõ êóëüòóð.
Â ïðîöåññàõ ïîñëåóáîðî÷íîé îáðàáîòêè çåðíà íà õëåáîïðèåìíûõ ïóíêòàõ, à òàêæå ïðè äàëü-

íåéøåé îáðàáîòêå çåðíà íà êðóïîçàâîäàõ î÷èñòêè åãî îò ïðèìåñåé çàíèìàåò çíà÷èòåëüíîå ìåñòî è
èìååò áîëüøîå íàðîäíîõîçÿéñòâåííîå çíà÷åíèå.

Óäàëåíèå èç çåðíà ñåìÿí ñîðíûõ ðàñòåíèé îáðûâêîâ è ñòåáëåé, îáìîëî÷åííûõ êîëîñêîâ, öâå-
òî÷íîé ÷åøóè è äðóãèõ ïðèìåñåé îðãàíè÷åñêîãî è íåîðãàíè÷åñêîãî ïðîèñõîæäåíèÿ çíà÷èòåëüíî
ïîâûøàåò òîâàðíóþ öåííîñòü çåðíà, óëó÷øàåò åãî ñåìåííûå êà÷åñòâà è ñòîéêîñòü ïðè õðàíåíèè.

Òàêèì îáðàçîì, óäàëåíèå èç çåðíîâîé ìàññû ïðèìåñåé ÿâëÿåòñÿ îäíîé èç âàæíåéøèõ çàäà÷ â
ïðîöåññàõ ïîñëåóáîðî÷íîé îáðàáîòêè çåðíà è äàëüíåéøåé åãî ïåðåðàáîòêè â ïèùåâûå ïðîäóêòû
[2]. Äëÿ ýòîãî âûïóñêàþòñÿ ñïåöèàëüíûå ìàøèíû, ïðåäíàçíà÷åííûå äëÿ î÷èñòêè çåðíîâîãî âîðî-
õà.

Íåîáõîäèìîñòü áûñòðîé îáðàáîòêè ñâåæåóáðàííîãî âîðîõà ëþáîé âëàæíîñòè è çàñîðåííî-
ñòè îïðåäåëÿåò ñïåöèôè÷åñêèå òðåáîâàíèÿ ê ìàøèíàì ïðåäâàðèòåëüíîé î÷èñòêè: îíè äîëæíû
èìåòü âûñîêóþ ïðîèçâîäèòåëüíîñòü, ïðåâûøàþùóþ ïðîèçâîäèòåëüíîñòü ïîñëåäóþùèõ ìàøèí è
îáîðóäîâàíèÿ â ïîòî÷íîé ëèíèé â 2…3 ðàçà, âûäåëÿòü ìàêñèìàëüíîå êîëè÷åñòâî ñîðíûõ ïðèìå-
ñåé è îáåñïå÷èâàòü ìèíèìàëüíûå ïîòåðè çåðíà. Ïî äåéñòâóþùèì àãðîòåõíè÷åñêèì òðåáîâàíèÿì
ìàøèíû ïðåäâàðèòåëüíîé î÷èñòêè äîëæíû î÷èùàòü âîðîõ ñ èñõîäíîé âëàæíîñòüþ äî 35% è ñî-
äåðæàíèåì ñîðíûõ ïðèìåñåé äî 20%, â òîì ÷èñëå êðóïíûõ ïðèìåñåé äî 5%. Ïðè ýòîì ïîëíîòà âû-
äåëåíèÿ ñîðíûõ ïðèìåñåé äîëæíî áûòü íå ìåíåå 0,5, ïîòåðè çåðíà – íå áîëåå 0,05%.

Àíàëèòè÷åñêèé îáçîð ôèçè÷åñêèõ ñâîéñòâ çåðíîâîãî âîðîõà ïîêàçûâàåò, ÷òî ýòà âëàæíîñòü
âàðüèðóåò â ïðåäåëàõ 10…45%, à çàñîðåííîñòü 10…25 %. Ýòè ïîêàçàòåëè çàâèñÿò, ãëàâíûì îáðàçîì,
îò ïî÷âåííî-êëèìàòè÷åñêèõ óñëîâèé âîçäåëûâàíèÿ çåðíîâûõ êóëüòóð.

Ìàøèíû ïðåäâàðèòåëüíîé î÷èñòêè, êàê ïðàâèëî, óñòàíàâëèâàþò â íà÷àëå ïîòî÷íûõ ëèíèé
îáðàáîòêè ñåìåííûõ ìàòåðèàëîâ èëè ïðîäîâîëüñòâåííîãî çåðíà. Â ïðàêòèêå èñïîëüçóþò ìàøè-
íû äëÿ òàêîé î÷èñòêè, ñîñòîÿùåé òîëüêî èç ñåïàðèðóþùèõ èëè òîëüêî èç ðåøåòíûõ ïíåâìîñåïà-
ðèðóþùèõ ðàáî÷èõ îðãàíîâ, à òàêæå èìåþùèå îáà âèäîâ ðàáî÷èõ îðãàíîâ. Íàèáîëüøåå ðàñïðî-
ñòðàíåíèå ïîëó÷èëè ìàøèíû ïðåäâàðèòåëüíîé î÷èñòêè ñ îáîèìè âèäàìè ðàáî÷èõ îðãàíîâ, â êà-
÷åñòâå êîòîðûõ èñïîëüçóþòñÿ, ãëàâíûì îáðàçîì, öèëèíäðè÷åñêèå ðåøåòà ñ íàðóæíîé ðàáî÷åé
ïîâåðõíîñòüþ è ïíåâìîñåïàðèðóþùåé ñèñòåìû ñ íàêëîííûì êàíàëîì ïðÿìîóãîëüíîãî ñå÷åíèÿ.
Íî îïðåäåëåííîé òåíäåíöèè ïîñëåäîâàòåëüíîé î÷èñòêè âîðîõà ñåïàðèðóþùèìè ðàáî÷èìè îðãà-
íàìè ýòèõ ìàøèí íå íàáëþäàåòñÿ: èìåþòñÿ ìàøèíû ïðåäâàðèòåëüíîé î÷èñòêè, â êîòîðûõ â íà-
÷àëå òåõíîëîãè÷åñêîãî ïðîöåññà èñïîëüçóþòñÿ êàê ïíåâìîñåïàðèðóþùèå, òàê è ðåøåòíûå
ñèñòåìû (2).

Â íàñòîÿùåé ñòàòüå ðàññìàòðèâàþòñÿ íàèáîëåå èíòåðåñíûå íà íàø âçãëÿä, êîíñòðóêöèè àâòî-
íîìíûõ ïíåâìîñåïàðèðóþùèõ ìàøèí.

Ôðàíöóçñêàÿ ôèðìà “Daguet” âûïóñêàåò ïíåâìîñåïàðàòîðû òèïà DA 67 ïðîèçâîäèòåëüíî-
ñòüþ 30 ò/÷ è SP 68 ïðîèçâîäèòåëüíîñòüþ 50 ò/÷. Ìàòåðèàëû ìîæíî ïîäàâàòü â ïíåâìîñåïàðàòîðû
êàê íåïîñðåäñòâåííî èç çåðíîïðîâîäà ïîòî÷íûõ ëèíèé, òàê è ñ ïîìîùüþ ñïåöèàëüíûõ ïèòàþùèõ
óñòðîéñòâ.

Òåõíîëîãè÷åñêàÿ ñõåìà ðàáîòû ïíåâìîñåïåðàòîðîâ DA 67 è SP 68 ñëåäóþùàÿ. Èñõîäíûé ìà-
òåðèàë (âîðîõ) ÷åðåç ïèòàþùèé ïàòðóáîê 2 ïîñòóïàåò íà ðàñïðåäåëèòåëüíûé êîíóñ 4, ñ êîòîðîãî
ðàâíîìåðíûì ïîòîêîì ïîäàåòñÿ â çîíû ñåïàðèðîâàíèÿ êàìåðû 3, ãäå ïîäâåðãàåòñÿ âîçäåéñòâèþ
âîçäóøíîãî ïîòîêà, ñîçäàâàåìîãî ýëåêòðîâåíòèëÿòîðîì 1, âîçäóøíûé ïîòîê, èäóùèé ñíèçó ââåðõ
âûäåëÿåò è óíîñèò èç âîðîõà ëåãêèå ïðèìåñè (ôðàêöèè Á), íàïðàâëÿÿ èõ â âîçäóõîî÷èñòèòåëüíîå
óñòðîéñòâî (öèêëîí, îñàäî÷íóþ êàìåðó), à î÷èùåííîå çåðíî (ôðàêöèÿ À) ïîïàäàåò â êîíè÷åñêèé
ïðèåìíèê 5, ïîñëå ÷åãî ïî çåðíîïðîâîäó ïîñòóïàåò íà äàëüíåéøóþ îáðàáîòêó. Ñêîðîñòü âîçäóø-
íîãî ïîòîêà â çîíå ñåïàðèðîâàíèÿ ðåãóëèðóåòñÿ äðîññåëüíîé çàñëîíêîé, óñòàíîâëåííîé íà âûïó-
ñêíîì ïàòðóáêå âåíòèëÿòîðà.
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Îöåíèâàÿ êîíñòðóêöèè ýòèõ äâóõ, íà ïåðâûé âçãëÿä, îäèíàêîâûõ ïíåâìîñåïàðàòîðîâ, ñëåäóåò
ñêàçàòü, ÷òî àýðîäèíàìè÷åñêàÿ ñõåìà ìàøèíû SP 67 áîëåå ñîâåðøåííà – îíà îáåñïå÷èâàåò ëó÷-
øóþ ðàâíîìåðíîñòü ðàñïðåäåëåíèÿ ñêîðîñòåé âîçäóøíîãî ïîòîêà, òàê êàê îñóùåñòâëÿåòñÿ îñåâîå
âñàñûâàíèå. Êîìïàêòíîñòü è ïðîñòîòà êîíñòðóêöèè ïðè âûñîêîé ïðîèçâîäèòåëüíîñòè è íåáîëü-
øîé óñòàíîâëåííîé ìîùíîñòè (1,5 êÂò – ó DA 67 è 5,5 êÂò – ó SP 68) – îñíîâíîå äîñòîèíñòâî ýòèõ
ïíåâìîñåïàðàòîðîâ (3).

Àíàëîãè÷íûå ïî êîíñòðóêöèè ïíåâìîñåïàðàòîðû âûïóñêàþò ôðàíöóçñêàÿ ôèðìà Denis è
äàòñêàÿ ôèðìà Damas.

Êàíàäñêàÿ ôèðìà Carter-Day ïðîèçâîäèò ñòàöèîíàðíûå ïíåâìîñåïàðàòîðû ñ çàìêíóòûì öèê-
ëîì ðàáîòû âîçäóøíîãî ïîòîêà. Èñõîäíûé ìàòåðèàë èç áóíêåðà 3 ñ ïîìîùüþ ïèòàþùåãî âàëèêà 2
ïîäàåòñÿ â çàäàííîì êîëè÷åñòâå â ïíåâìîñåïàðèðóþùèé êàíàë 4. Â ýòîì êàíàëå âîçäóøíûì ïîòî-
êîì âûäåëÿþòñÿ è óíîñÿòñÿ â îñàäî÷íóþ êàìåðó 7 ëåãêèå ïðèìåñè (ôðàêöèÿ Á), îòêóäà øíåêîì 1
îíè âûâîäÿòñÿ èç ìàøèíû, à î÷èùåííûé ìàòåðèàë (ôðàêöèÿ À) ïîäàåòñÿ â ïðèåìíèê î÷èùåííîãî
çåðíà è óäàëÿåòñÿ èç ìàøèíû ñ ïîìîùüþ âîçäóøíîãî ïîòîêà â çîíå ñåïàðèðîâàíèÿ óñòàíàâëèâàåò-
ñÿ äðîññåëüíîé çàñëîíêîé 6. â êà÷åñòâå ãåíåðàòîðà âîçäóøíîãî ïîòîêà èñïîëüçîâàí äèàìåòðàëü-
íûé âåíòèëÿòîð 5, ïîçâîëÿþùèé ïîëó÷èòü ðàâíîìåðíîå ïîëå ñêîðîñòåé âîçäóøíîãî ïîòîêà ïî
âñåé øèðèíå ïíåâìîñåïàðèðóþùåãî êàíàëà, ÷òî ïîâûøàåò ýôôåêòèâíîñòü î÷èñòêè. Ê äðóãèì äîñ-
òîèíñòâàì ýòèõ ïíåâìîñåïàðàòîðîâ îòíîñèòñÿ çàìêíóòûé öèêë ðàáîòû âîçäóøíîãî ïîòîêà, èñ-
êëþ÷àþùèé âûáðîñ ïûëè è âîçäóõà è ïîìåùåíèå.

ÂÛÂÎÄÛ

Íîìåíêëàòóðà ìàøèí äëÿ ïðåäâàðèòåëüíîé î÷èñòêè çåðíà è ñåìÿí âåñüìà âåëèêà – ýòî àâòî-
íîìíûå ïíåâìîñåïàðàòîðû. Â ýòèõ ìàøèíàõ èñïîëüçóþòñÿ âåñüìà ýôôåêòèâíûå òåõíîëîãè÷åñêèå
ñõåìû î÷èñòêè. Ïåðñïåêòèâíîñòü ìàøèí î÷åâèäíà, îíè â ñîñòîÿíèè âûïîëíÿòü âñå ôóíêöèè àâòî-
íîìíûõ çåðíîî÷èñòèòåëüíûõ àãðåãàòîâ. À èõ òåõíèêî-ýêîíîìè÷åñêèå ïîêàçàòåëè çíà÷èòåëüíî
ëó÷øåå, ÷åì ó íåêîòîðûõ äðóãèõ ìàøèíàõ. (ìåòàëëîåìêîñòü, ýíåðãîåìêîñòü, ãàáàðèòíûå ðàçìåðû
è äð.) [2].
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Áåëûé àìóð – öåííàÿ è ïîëåçíàÿ ïðîìûñëîâàÿ ðûáà. Áûñòðûé ðîñò, îòëè÷íûå âêóñîâûå êà÷å-
ñòâà, â ñî÷åòàíèè ñî ñïîñîáíîñòüþ ïèòàòüñÿ âîäíîé ðàñòèòåëüíîñòüþ äåëàþò åãî ïåðñïåêòèâíûì
îáúåêòîì äëÿ ðàçâåäåíèÿ â òîâàðíûõ ðûáîâîäíûõ õîçÿéñòâàõ. Áåëûé àìóð òðàâîÿäíûé, îñíîâó åãî
ïèòàíèÿ ñîñòàâëÿåò âûñøàÿ âîäíàÿ ðàñòèòåëüíîñòü [1].

Òàêîé ñïåöèôè÷åñêèé õàðàêòåð ïèòàíèÿ çàòðóäíÿåò âûáîð ïîäõîäÿùåãî ðåçåðâíîãî êîðìà äëÿ
ýòîé ðûáû, òàê êàê îáû÷íûå êîìáèêîðìà äëÿ êàðïîâûõ äëÿ íåå ìàëîïðèãîäíû. Â ïåðèîä ìåæñåçî-
íüÿ, êîãäà îùóùàåòñÿ íåõâàòêà ðàñòèòåëüíîñòè, èëè ïðè êðóãëîãîäè÷íîì âûðàùèâàíèè íà òåïëûõ
âîäàõ, íåîáõîäèìî èìåòü äîñòàòî÷íûå çàïàñû êîðìà äëÿ áåëîãî àìóðà, ñîîòâåòñòâóþùèå åãî ïèùå-
âûì ïîòðåáíîñòÿì. Äëÿ ðåøåíèÿ äàííîé ïðîáëåìû Çàïàäíî-Êàçàõñòàíñêèì ôèëèàëîì ÒÎÎ «Êàç-
ÍÈÈÐÕ» ðàçðàáîòàí ñïîñîá çàãîòîâêè îñíîâíîãî ðàñòèòåëüíîãî êîìïîíåíòà êîðìà äëÿ áåëîãî
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àìóðà, ñ äëèòåëüíûì ñðîêîì õðàíåíèÿ. Íàèáîëåå áëèçêèì èçâåñòíûì àíàëîãîì äàííîãî ñïîñîáà
ÿâëÿåòñÿ çàãîòîâêà ñâåæåñêîøåííîé ëóãîâîé òðàâû äëÿ ïîäêîðìêè áåëîãî àìóðà ïðè íåõâàòêå
âûñøåé âîäíîé ðàñòèòåëüíîñòè [2]. Ïðè äàííîì ñïîñîáå âåäóò íàáëþäåíèå çà ñîñòîÿíèåì ïðèðîä-
íîé êîðìîâîé áàçû, ïðåäñòàâëåííîé âûñøåé âîäíîé ðàñòèòåëüíîñòüþ. Ïèùåâûå ïîòðåáíîñòè áå-
ëîãî àìóðà â ðàñòèòåëüíîñòè î÷åíü âåëèêè. Ïîýòîìó åñëè îáúåìû âåãåòàöèè âîäíûõ ðàñòåíèé
ìåíüøå îáúåìà ïîòðåáëåíèÿ èõ áåëûì àìóðîì, òî âîçíèêàåò äåôèöèò ïèùè. Â ýòîì ñëó÷àå ðûáó
ïîäêàðìëèâàþò ëóãîâîé òðàâîé, êîòîðóþ ñêàøèâàþò âðó÷íóþ èëè ñ ïîìîùüþ òåõíèêè è íåçàìåä-
ëèòåëüíî (äëÿ ïðåäóïðåæäåíèÿ óâÿäàíèÿ, âûñûõàíèÿ) ðàçáðàñûâàþò ïî ïîâåðõíîñòè âîäû, â ìåñ-
òàõ òðàäèöèîííîé êîðìåæêè. Íîðìû êîðìëåíèÿ îïðåäåëÿþò èñõîäÿ èç îáùåé áèîìàññû ðûá,
ïèùåâîé ïîòðåáíîñòè, ñòåïåíè ïîåäàåìîñòè òðàâû áåëûì àìóðîì. Ñõîäíûì ïðèçíàêîì àíàëîãà è
ïðåäëàãàåìîãî ñïîñîáà ÿâëÿåòñÿ òî, ÷òî äëÿ ïîëó÷åíèÿ äîïîëíèòåëüíîãî êîðìà äëÿ áåëîãî àìóðà
èñïîëüçóåòñÿ íàçåìíàÿ òðàâÿíàÿ ðàñòèòåëüíîñòü. Îäíàêî ïðèìåíåíèå àíàëîãà îãðàíè÷åíî ïî òîé
ïðè÷èíå, ÷òî ñâåæåñêîøåííàÿ òðàâà èìååò î÷åíü êîðîòêèé ñðîê õðàíåíèÿ è äîñòóïíà íå âî âñå ñå-
çîíû ãîäà.

Ðàçðàáîòàííûé ñïîñîá îñóùåñòâëÿåòñÿ ñëåäóþùèì îáðàçîì. Äëÿ çàãîòîâêè çàïàñîâ îñíîâíîãî
ðàñòèòåëüíîãî êîìïîíåíòà êîðìà äëÿ áåëîãî àìóðà, ñ äëèòåëüíûì ñðîêîì õðàíåíèÿ èñïîëüçóåòñÿ
ñâåæåñêîøåííàÿ òðàâÿíàÿ ðàñòèòåëüíîñòü. Ñâåæàÿ òðàâà õîðîøåãî êà÷åñòâà äîñòóïíà òîëüêî âåñ-
íîé è ëåòîì. Â ýòè ïåðèîäû áîáîâóþ, çëàêîâóþ, ðàçíîòðàâíóþ, áîáîâî-çëàêîâóþ, áîáîâî-çëàêî-
âî-ðàçíîòðàâíóþ, çëàêîâî-ðàçíîòðàâíóþ è áîáîâî-ðàçíîòðàâíóþ òðàâÿíóþ ìàññó ñêàøèâàþò
âðó÷íóþ èëè ìåõàíè÷åñêè, â ìåñòàõ ãäå íåò ÿäîâèòûõ è ãîðüêèõ ïî âêóñó ðàñòåíèé. Íàèáîëåå öåí-
íû äëÿ ýòîãî òàêèå òðàâû èç áîáîâûõ, êàê ëþöåðíà, êëåâåð, âèêà ïîñåâíàÿ, ëÿäâåíåö ðîãàòûé; èç
çëàêîâûõ – ìÿòëèê ëóãîâîé, îâñÿíèöà ëóãîâàÿ, ðàéãðàñ, òèìîôååâêà ëóãîâàÿ, åæà ñáîðíàÿ, æèò-
íÿê; èç ðàçíîòðàâüÿ – ãðå÷èõà ïòè÷üÿ, êîçëîáîðîäíèê ëóãîâîé è äð. Ñòåïíûå ðàñòåíèÿ êàê ïðàâè-
ëî, áîãà÷å ïèòàòåëüíûìè âåùåñòâàìè, ÷åì ðàñòåíèÿ ñ áîëîòíûõ ìåñò [3].

Òðàâó äëÿ çàãîòîâêè ñûðüÿ äëÿ êîðìà ñêàøèâàþò â ðàííèå ôàçû ðàçâèòèÿ, òàê êàê â ýòîò ïå-
ðèîä îíà ñîäåðæèò áîëüøå ïèòàòåëüíûõ âåùåñòâ è âèòàìèíîâ, è ëó÷øå ïî ïåðåâàðèìîñòè. Ëó÷øåå
ñûðüå ïîëó÷àåòñÿ ïðè ñêàøèâàíèè áîáîâûõ â ôàçó áóòîíèçàöèè èëè íà÷àëà öâåòåíèÿ, çëàêîâûõ â
ôàçó êîëîøåíèÿ. Òðàâà ñêàøèâàåòñÿ ïðè äîñòèæåíèè õîðîøåé îáëèñòâåííîñòè, òàê êàê â ëèñòüÿõ
ñîäåðæèòñÿ çíà÷èòåëüíî áîëüøå ïðîòåèíà, æèðîâ è ìèíåðàëüíûõ âåùåñòâ, ÷åì â ñòåáëÿõ, è ïåðå-
âàðèìîñòü ýòèõ âåùåñòâ â ëèñòüÿõ âûøå. Ïî ïèòàòåëüíîñòè õîðîøåå ñûðüå äëÿ êîðìà èç ñåÿíûõ
áîáîâûõ òðàâ ïðèáëèæàåòñÿ ê êîíöåíòðèðîâàííûì êîðìàì. Â 100 êã åãî ñîäåðæèòñÿ îêîëî 50 êîð-
ìîâûõ åäèíèö, 9,2 êã ïåðåâàðèìîãî ïðîòåèíà, 1000–1500 ã êàëüöèÿ, 200–220 ã ôîñôîðà, êàðîòèí,
âèòàìèíû B1, B2, D. Ñ. Ñûðüå äëÿ êîðìà èç ñåÿíûõ çëàêîâûõ òðàâ áåäíåå ïðîòåèíîì è êàëüöèåì. Â
100 êã ãîòîâîãî ñûðüÿ äëÿ êîðìà èç ëóãîâûõ òðàâ – â ñðåäíåì 45,8 êîðìîâîé åäèíèöû, 4,9 êã ïåðå-
âàðèìîãî ïðîòåèíà, 600 ã êàëüöèÿ, 210 ã ôîñôîðà.

Ñêîøåííàÿ òðàâà âûñóøèâàåòñÿ. Èñêóññòâåííîå îáåçâîæèâàíèå – îäèí èç ýôôåêòèâíûõ ñïî-
ñîáîâ êîíñåðâèðîâàíèÿ çåëåíûõ òðàâ, îáåñïå÷èâàþùèé ìàêñèìàëüíóþ ñîõðàííîñòü ïèòàòåëüíûõ
âåùåñòâ. Äëÿ áûñòðîé ñóøêè ñêîøåííàÿ òðàâà èçìåëü÷àåòñÿ (íàïðèìåð â êîðìîèçìåëü÷èòåëå òèïà
ÊÐ-02). Ïðè íàëè÷èè âîçìîæíîñòè òðàâû öåëåñîîáðàçíî óáèðàòü êîñèëêàìè-èçìåëü÷èòåëÿìè
òèïà ÊÓÔ-1,8, ÊÈÐ-1,5Á. Â ýòîì ñëó÷àå äîñòèãàåòñÿ ýêîíîìèÿ çàòðàò óñèëèé è ðàáî÷åãî âðåìåíè
çà ñ÷åò îáúåäèíåíèÿ äâóõ îïåðàöèé â îäíó.

Ñêîøåííàÿ è èçìåëü÷åííàÿ òðàâà çàãðóæàåòñÿ â ñóøèëüíûé àãðåãàò (òèïà ÀÂÌ-0,4À,
ÀÂÌ-0,65, ÀÂÌ-1,5 äëÿ èñêóññòâåííîé ñóøêè òðàâ ñ ïîñëåäóþùèì ïðèãîòîâëåíèåì òðàâÿíîé
ìóêè, äîîñíàøåííûé îáîðóäîâàíèåì äëÿ ãðàíóëèðîâàíèÿ òðàâÿíîãî ñûðüÿ òèïà ÎÃÌ-0,8À,
ÎÃÌ-1,5, ÎÃÊ-3). Ïîñëå âûãðóçêè çåëåíîé ìàññû íà ëîòîê-ïðèåìíèê òðàâÿíàÿ ìàññà ïîïàäàåò íà
òðàíñïîðòåð ïîäà÷è åå â ñóøèëüíûé áàðàáàí. Â òåïëîãåíåðàòîðå ñæèãàþò ãàç è îáðàçóþòñÿ òîïî÷-
íûå ãàçû. Ïîñëå ñìåøåíèÿ â òîïêå òîïî÷íûõ ãàçîâ è àòìîñôåðíîãî âîçäóõà, ïîäãîòîâëåííàÿ ñìåñü
íàçûâàåìàÿ ñóøèëüíûì àãåíòîì ïîäàåòñÿ â ñóøèëüíûé áàðàáàí. Ñóøèëüíûé áàðàáàí ñîäåðæèò
ëîïàñòíóþ íàñàäêó, ðàçäåëåííóþ íà ñåêöèè êîëüöåâûìè ïåðåãîðîäêàìè. Ïîñòóïèâøèé âî âðà-
ùàþùèéñÿ áàðàáàí ìàòåðèàë ïîäõâàòûâàåòñÿ ïåðèôåðèéíûìè ëîïàñòÿìè è ïîäíèìàåòñÿ ââåðõ,
ññûïàÿñü íà ëîïàñòè êðåñòîâèíû, è îäíîâðåìåííî òðàíñïîðòèðóåòñÿ âäîëü áàðàáàíà. Âðàùàÿñü
âìåñòå ñ êðåñòîâèíîé, ìàòåðèàë ñêîëüçèò ïî åå ëîïàñòÿì ïðîòèâ äâèæåíèÿ òåïëîíîñèòåëÿ. Ïðè
ñóøêå êîðìîâûõ òðàâ ýòî ñïîñîáñòâóåò ðàçäåëåíèþ ìàññû íà ôðàêöèè. Ëåãêèå ÷àñòèöû ïðè ïàäå-
íèè ñ ëîïàñòåé áûñòðî âûíîñÿòñÿ èç áàðàáàíà, à òÿæåëûå, áîëåå âëàæíûå ôðàêöèè ÷àñòè÷íî âîç-
âðàùàþòñÿ äëÿ ïîäñóøèâàíèÿ. Ýòèì îáåñïå÷èâàåòñÿ ðàâíîìåðíàÿ âëàæíîñòü ìàòåðèàëà è ïîâûøå-
íèå âëàãîñúåìà. Âûñîõøèå ÷àñòèöû ãàçîâîçäóøíûé ïîòîê âûíîñèò â öèêëîí ñóõîé ìàññû. Â íåì
ïðîèñõîäèò îòäåëåíèå ñóõîé ìàññû îò òåïëîíîñèòåëÿ. Äûìîñîñîì îòðàáîòàííûé òåïëîíîñèòåëü
âûáðàñûâàåòñÿ â àòìîñôåðó. Ñóõóþ ìàññó ïîäàþò â äðîáèëêó. Èçìåëü÷åííóþ â äðîáèëêå ñóõóþ
ìàññó â âèäå ìóêè, ÷åðåç îòâåðñòèÿ ðåøåòà ïîòîêîì âîçäóõà ïîäàþò â öèêëîí îòâîäà ìóêè. Â öè-
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êëîíå ïðîèñõîäèò îñàæäåíèå òðàâÿíîé ìóêè, è ÷åðåç øëþçîâîé çàòâîð ãîòîâàÿ òðàâÿíàÿ ìóêà ïî-
ïàäàåò â áóíêåð âðåìåííîãî õðàíåíèÿ, îòêóäà îíà íàïðàâëÿåòñÿ íà ðàñôàñîâêó èëè
ãðàíóëèðîâàíèå.

Ìàññîâàÿ äîëÿ ñóõîãî âåùåñòâà â ãîòîâîé òðàâÿíîé ìóêå äîëæíà áûòü 88–91 % ïðè âëàæíî-
ñòè 12–9 %. Ìàññîâàÿ äîëÿ ñóõîãî âåùåñòâà â òðàâÿíûõ ãðàíóëàõ äîëæíà áûòü 85–90 % ïðè âëàæ-
íîñòè 15–10 % [4]. Â ãðàíóëèðîâàííîì âèäå ñîõðàííîñòü ïèòàòåëüíûõ âåùåñòâ â òðàâÿíîé ìóêå
áîëüøå. Ïîýòîìó äëÿ äëèòåëüíîãî õðàíåíèÿ (à òàêæå óäåøåâëåíèÿ òðàíñïîðòèðîâêè) âèòàìèííóþ
òðàâÿíóþ ìóêó íåîáõîäèìî ãðàíóëèðîâàòü. Ñ ýòîé öåëüþ èç áóíêåðà âðåìåííîãî õðàíåíèÿ òðàâÿ-
íàÿ ìóêà ïîñðåäñòâîì äîçàòîðà è ñìåñèòåëÿ ïîäàåòñÿ â àïïàðàò äëÿ ãðàíóëèðîâàíèÿ òðàâÿíîãî ñû-
ðüÿ. Ïîëó÷åííûå ãðàíóëû èìåþò ïîâûøåííóþ òåìïåðàòóðó è ÿâëÿþòñÿ íåïðî÷íûìè. Â ïðîöåññå
îõëàæäåíèÿ âëàæíîñòü ãðàíóë óìåíüøàåòñÿ, è â ðåçóëüòàòå îïðåäåëåííûõ ôèçèêî-õèìè÷åñêèõ èç-
ìåíåíèé îíè ïðèîáðåòàþò íåîáõîäèìóþ òâåðäîñòü, òåìïåðàòóðó è âëàæíîñòü. Èç îõëàäèòåëüíîé
êîëîíêè ãðàíóëû ïîñòóïàþò â áóíêåð âðåìåííîãî õðàíåíèÿ, îòêóäà ïîñëå îòëåæêè îíè óïàêîâûâà-
þòñÿ â áóìàæíûå ìåøêè è çàêëàäûâàþòñÿ íà õðàíåíèå.

Ãîòîâûå òðàâÿíûå ãðàíóëû ìîãóò íåïîñðåäñòâåííî ñêàðìëèâàòüñÿ áåëîìó àìóðó. Ñûðüå â
âèäå òðàâÿíûõ ãðàíóë è òðàâÿíîé ìóêè èñïîëüçóåòñÿ êàê îñíîâíîé êîìïîíåíò äëÿ ïðîèçâîäñòâà
ñïåöèàëèçèðîâàííîãî êîðìà äëÿ áåëîãî àìóðà, îñíîâàííîãî íà ñáàëàíñèðîâàííîñòè ïî îñíîâíûì
ïèòàòåëüíûì âåùåñòâàì è áèîëîãè÷åñêè àêòèâíûì êîìïîíåíòàì, èñõîäÿ èç ïèùåâûõ è áèîëîãè-
÷åñêèõ ïîòðåáíîñòåé âèäà [5].
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ÂÎÑÒÎ×ÍÎÉ ÎÊÐÀÈÍÛ ÃÎÐÕÈ-ÒÝÐÝËÆÈÉÑÊÎÃÎ

ÍÀÖÈÎÍÀËÜÍÎÃÎ ÏÀÐÊÀ
(ÎÒÄÅËÅÍÈß ÕÀÍ ÕÝÍÒÅÉÑÊÎÃÎ ÇÀÏÎÂÅÄÍÈÊÀ ÌÎÍÃÎËÈÈ)

ÏÓÐÝÂÑÓÐÝÍ Ø., ÎÄÃÝÐÝË Á., ÁÀßÐÌÀÀ Õ., ËÕÀÌÑÓÐÝÍ Á.

Ìîíãîëüñêèé ãîñóäàðñòâåííûé àãðàðíûé óíèâåðñèòåò, ã. Óëààíáààòàð

ÎÁÙÈÅ ÏÎËÎÆÅÍÈß

Ñ ïåðåõîäîì Ìîíãîëèè íà ðûíî÷íóþ ýêîíîìèêó èíòåíñèâíîå ðàçâèòèå íàøëî â îáëàñòè ýêî-
ëîãè÷åñêîãî òóðèçìà, à òàêæå ïîÿâèëèñü ìíîãî÷èñëåííûå ïóíêòû îòäûõà è ïóòåøåñòâèé â óíè-
êàëüíûõ ïðèðîäíûõ ìåñòàõ. Íàðÿäó ñ ýòèì ïîä âëèÿíèåì ïîäòåïëåíèÿ ìèðîâîãî êîíòèíåíòà
èçìåíÿþòñÿ êëèìàòè÷åñêèå óñëîâèÿ íàøåé ñòðàíû.

Èçìåíåíèÿ ïðèðîäíî-êëèìàòè÷åñêèõ ôàêòîðîâ, ïðîãðåññèâíûé ðîñò òóðèçìà, ñàíàòîðèè îò-
äûõà è îáùåñòâåííîãî ïðîèçâîäñòâà ïðèâåëè ê äåãðàäàöèè ïî÷âû íàöèîíàëüíûõ ïàðêîâ è ñîêðà-
ùåíèþ ðàñòèòåëüíîãî ïîêðîâà â ýòèõ ìåñòàõ.

Ïîýòîìó â ñâÿçè ñ ýòèì àêòóàëüíûì ñòàëî èçó÷åíèÿ ñîñòîÿíèå ïî÷âû è ðàñòèòåëüíîãî ïîêðîâà
Ãîðõè-Òýðýëæèéñêîãî íàöèîíàëüíîãî ïàðêà è óñòàíîâëåíèÿ âëèÿíèÿ íà íèõ àñïåêòîâ òóðèçìà.

ÖÅËÜ ÈÑÑËÅÄÎÂÀÍÈß

Ïðîâåäåíèå èññëåäîâàíèé ïî ñîñòîÿíèþ ïî÷âû è ðàñòèòåëüíîãî ïîêðîâà âîñòî÷íîé îêðàèíû
Ãîðõè-Òýðýëæèéñêîãî íàöèîíàëüíîãî ïàðêà, óñòàíîâëåíèå èõ äåãðàäàöèè.

ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Â õîäå èññëåäîâàíèé ðàñòèòåëüíîãî ïîêðîâà âîñòî÷íîé îêðàèíû Ãîðõè-Òýðýëæèéñêîãî íà-
öèîíàëüíîãî ïàðêà ãåîáîòàíè÷åñêîå îïèñàíèå ïðîâåäåíî ïî ñîîòâåòñòâóþùåé ìåòîäèêå. Âçÿòû
ïî÷âåííûå ïðîáû ñ ãëóáèíû ãîðèçîíòà 0–20 è 20–40 ñì ñîîòâåòñòâåííî.
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– Îïðåäåëåíèå ðåàêöèé ïî÷âåííîãî ðàñòâîðà (ðÍ) ïîòåíöèàìåòðè÷åñêèì ìåòîäîì.
– Îïðåäåëåíèå ñîäåðæàíèÿ ãóìóñà â ïî÷âå ïî Òþðèíó.
– Îïðåäåëåíèå ñîäåðæàíèÿ ïîäâèæíîãî ôîñôîðà ïî Ìà÷èãèíó.
– Îïðåäåëåíèå ñîäåðæàíèÿ îáìåííîãî êàëèÿ ïî ïëàìåííîìó ôîòîìåòðó.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ïî ìîðôîëîãè÷åñêèì îïèñàíèÿì ïî÷âû âîñòî÷íîé îêðàèíû Ãîðõè, îòíîñèâùèõñÿ â èññëåäî-
âàíèé, óñòàíîâëåíî, ÷òî ïî÷âà ÿâëÿåòñÿ ãîðíûì ÷åðíîç¸ìîì.

Àãðîõèìè÷åñêèé àíàëèç ïî÷âû ïðîâåä¸í â ïî÷âåííî-àãðîõèìè÷åñêîé ëàáîðàòîðèè Àãðîýêî-
ëîãè÷åñêîãî èíñòèòóòà ÌîíÑÓ (òàáë. 1).
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Ò à á ë è ö à 1
Ðåçóëüòàòû àíàëèçà ïî÷âåííîé ïðîáû âíóòðè è çà ïðåäåëû äâîðà (2013–2014 ãã.)

Ïî÷êà âçÿòèÿ
ïðîáû

Ãëóáèíà âçÿòèÿ
ïðîáû, ñì ðÍ (1:2,5) Ñîäåðæàíèå

ñîëè, % Ãóìóñ, % P2O5 K2O

1-ÿ òî÷êà 0�20 6.69 0.025 6.3 0.7 28
20�40 6.77 0.025 6.2 0.7 26

2-ÿ òî÷êà 0�20 6.79 0.025 6.7 0.8 25
20�40 6.63 0.012 6.3 1.1 25

3-ÿ òî÷êà 0�20 6.60 0.035 6.3 0.7 46
20�40 6.54 0.025 6.0 0.8 32

1-ÿ òî÷êà 0�20 6.58 0.12 6.0 0.8 23
20�40 6.42 0.045 2.9 1.9 25

2-ÿ òî÷êà 0�20 6.62 – 4.2 0.6 20
20�40 6.75 0.035 2.7 0.8 30

3-ÿ òî÷êà 0�20 6.56 0.04 4.4 0.5 5
20�40 6.65 0.045 4.2 0.9 25

Ò à á ë è ö à 2
Òèïû è âèäû ðàñòèòåëüíîñòè (âíóòðè è çà ïðåäåëû äâîðà, èþëü 2014 ã)

Ñåìåéñòâî
Âíóòðè äâîðà Çà ïðåäåëû äâîðà

òèï âèä òèï âèä

1 Ñëîæíîöâåòíûå � Asteraceae (Compositae) 3 6 2 3
2 Ðîçàííûå � Rosaceae 1 3 1 1
3 Áîáîâûå � Fabaceae 2 6
4 Ëèëåéíûå � Liliaceae 1 3 1 2
5 Ìÿòëèêîâûå � Poaceae 5 6 1 4
6 Ìàðåâûå � Chenopodiaceae 1 1 1 1
7 Ãâîçäè÷íûå � Caryophyllaceae 1 2 0 0
8 Âîë÷íèêîâûå � Thymelaceae Juss 1 1 1 1
9 Ïîäîðîæíûå � Plantaginaceae 1 1 1 1
10 Ãóáîöâåòíûå � Lamiaceae 1 2 1 1
11 Íîðè÷íèêîâûå � Scrophulariaceae 3 5 0 0
12 Ìàðåíîâûå� Rubiaceae 1 1 0 0
13 Ãðå÷èøíûå � Polygonaceae 2 2 0 0
14 Ñâèí÷àòêîâûå � Plumbaginaceae 1 1 0 0
15 Ðîñÿíêîâûå � Dipsacaceae 1 1 0 0

Â ñ å ã î . . . 25 41 10 14



Ïî ðåçóëüòàòàì àíàëèçà íå âûÿâëåíî íàãëÿäíîãî ðàçëè÷èÿ ïî÷âåííîãî ðàñòâîðà âíóòðè è çà
ïðåäåëû äâîðà. Ñîäåðæàíèå ñîëè â ïî÷âàõ âíóòðè äâîðà ñîñòàâèëî 0,012–0,035% , à çà ïðåäåëû
äâîðà 0,035–0,12% , ÷òî ïîêàçûâàåò íà òåíäåíöèþ ê ïîâûøåíèþ ñîäåðæàíèÿ ñîëè â ïî÷âàõ ñ îò-
ñóòñòâóåì äâîðíîé çàùèòû. Èç ýòîãî âèäíî, ÷òî ïî÷âû çà ïðåäåëû äâîðà ïî îïðåäåëåííûì ðàçìå-
ðàì ïðèâëå÷åíû ê äåãðàäàöèè.

Ãåîáîòàíè÷åñêîå îïèñàíèå âíóòðè è çà ïðåäåëû äâîðà, ïðîâåä¸ííîå íàìè â 2004 ãîäó, ïîêàçà-
íî â òàáëèöå 2. Îïèñàíèå ñäåëàíî íà ðîâíûõ ïëîùàäÿõ êîîðäèíàòîì N 47051I4.8II øèðîòû,
E 107024I10.7II äîëãîòû, 1463 ì íàä óðîâíåì ìîðÿ. Âûáðàíû òî÷êè ñ ïîâòîðíîñòüþ 4,4.

Èç òàáëèöû 2 âèäíî, ÷òî â äâîðíîì ïëàíòàöèè ðàñòóò ðàñòåíèÿ 13 ñåìåéñòâ, 25 òèïîâ è 41 âèäà
ñ ïðåâîñõîäñòâîì ðàçíîòðàâüÿ. Íå íàáëþäàëîñü êîðåííîãî èçìåíåíèÿ ñîñòîÿíèÿ è ñîñòàâà ðàñòè-
òåëüíîñòè. Ïðîåêòèâíîñòü äâîðíîãî ñîäåðæàíèÿ ñîñòàâèë 85–90%, ëèøàéíèêîâûé ïîêðîâ 10–15%.
Âûñîòà ðàñòåíèé â ñðåäíåì áûëà 55–60 ñì. Â ïåðèîä 7 èþëÿ 2014ãîäà ëåòíèé áèîëîãè÷åñêèé óðî-
æàé àðåàëà ñîñòàâèë 12,3 ö/ãà. Çà ïðåäåëû äâîðà îòìå÷åíî ðàñòåíèé 9 ñåìåéñòâ, 10 òèïîâ è 14 âè-
äîâ. Ñîêðàòèëèñü âèäû ðàñòåíèé (10–12) , ñðåäíÿ âûñîòà ðàñòåíèé 21–27 ñì, ÷òî ïîêàçûâàåò íà
èñòîùåíèè ïàñòáèù. Áèîëîãè÷åñêèé óðîæàé ñîñòàâèë 2 ö /ãà.

Ïî íàøèì èññëåäîâàíèÿì â ðàñòèòåëüíîì ïîêðîâå çà ïðåäåëû äâîðà ÷¸òêî ïðîñëåäóåòñÿ çàêî-
íîìåðíîñòü âëèÿíèÿ ÷åëîâå÷åñêèõ è äðóãèõ ìíîãî÷èñëåííûõ ôàêòîðîâ.

ÂÛÂÎÄÛ

1. Ïî ðåçóëüòàòàì ïî÷âåííîãî àíàëèçà îñíîâíîé ïîêàçàòåëü ïëîäîðîäèÿ ïî÷âû, êàê ñîäåðæà-
íèå ãóìóñà, çà ïðåäåëû äâîðà îêðàçàëîñü íèæå íà 1.5–2.8 % ïî ñðàâíåíèþ ñ ïî÷âîé âíóòðè äâîðà,
÷òî ïîçâîëÿåò îòíåñòè ê ñîñòîÿíèè äåãðàäàöèè.

2. Ðàñòèòåëüíûé ïîêðîâ çà ïðåäåëû äâîðà ñîêðàøàåòñÿ íà 3 ñåìåéñòâà, 15 òèïîâ è 27 âèäîâ, à
òàêæå ñíèæàåòñÿ áèîëîãè÷åñêèé óðîæàé , ÷òî äîêàçûâàåò íà òî , ÷òî íà âîçîáíîâëåíèå ðàñòèòåëü-
íîñòè íàïðÿìóþ  âëèÿþò àíòðîïîãåííûå è äðóãèå ôàêòîðû.

3. Ñ ó÷¸òîì âûøåèçëîæåííîãî â âîñòî÷íîé îêðàèíå Ãîðõè-Òýðýëæèéñêîãî íàöèîíàëüíîãî
ïàðêà èç-çà òóðèçìà è ïëîòíîñòè íàñåëåíèé ïðîÿâëÿåòñÿ èñòîùåíèå ïî÷âû.
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Îêóíü ðàñïðîñòðàíåí â áàññåéíàõ Çàïàäíîãî Êàçàõñòàíà. Ïðîìûñåë âåäåòñÿ â ðåêàõ Óðàë è
Êèãà÷. Ïðîìûñëîâûå çàïàñû îêóíÿ â ð. Êèãà÷ íåáîëüøèå, íî íà îñíîâå ïðîãíîçèðóåìîé ðàñ÷åò-
íîé âåëè÷èíû ëîâ ðûáû âåäåòñÿ åæåãîäíî [1, 2]. Íåðåñò ðûá îáåñïå÷èâàåòñÿ âåñíîé ïðè âûñîêèõ
óðîâíÿõ âîäû â ðåêå è ïðîäîëæèòåëüíîãî ïîëîâîäüÿ. Âåñíîé ìèãðàöèÿ ïðîèçâîäèòåëåé ïîëóïðî-
õîäíûõ ðûá íà÷èíàåòñÿ ñ óñòüåâîé çîíû ð. Êèãà÷ ïðîòèâ òå÷åíèÿ ââåðõ ïî ðåêå ê ìåñòàì íåðåñòè-
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ëèù. Óëîâû êîëåáëþòñÿ ïî ãîäàì, íî â ïîñëåäíèå ãîäû (2009–2013) ïðîèñõîäèò ñíèæåíèå
÷èñëåííîñòè íåðåñòóþùèõ ðûá (ñì. ðèñóíîê).

Îêóíü îçåðíî-ðå÷íàÿ ðûáà, ïðèñïîñîáëåííàÿ ê æèçíè ñðåäè çàðîñëåé â ð. Êèãà÷. Çà ãîäû èñ-
ñëåäîâàíèé âûÿâëåíî, ÷òî îêóíü íå ñîâåðøàåò áîëüøèõ ïåðåìåùåíèé è íåðåñòèòñÿ òàì, ãäå è íà-
ãóëèâàåòñÿ. Îòêëàäûâàåò èêðó íà ðàñòèòåëüíîñòü.

Íåðåñòèòñÿ ïðè òåìïåðàòóðå âîäû 5–15 °Ñ. Òîëüêî â ïåðâûå äâà ìåñÿöà æèçíè îí ïèòàåòñÿ
ïëàíêòîííûìè îðãàíèçìàìè, à çàòåì ïåðåõîäèò íà ïèòàíèå ðûáàìè. Â äåëüòå Âîëãè îêóíü ïèòàåò-
ñÿ ìîëîäüþ ïðîìûñëîâûõ ðûá, îñîáåííî ñàçàíà, à òàêæå ìåëêèõ íåïðîìûñëîâûõ ðûá: áû÷êîâ,
ùèïîâêè, êîëþøêè [3, 4].

Ïðîâåäåííûé àíàëèç íàó÷íî – èññëåäîâàòåëüñêèõ ðàáîò â 2013 ã. Ïîêàçàë, ÷òî íåðåñòîâàÿ ìè-
ãðàöèÿ îêóíÿ íà÷èíàåòñÿ ñ àïðåëÿ è çàêàí÷èâàåòñÿ â èþíå.

Â 2013 ã. íåðåñòîâàÿ ÷àñòü ïîïóëÿöèè îêóíÿ èìåëà ðàçìåðû ïîëîâîçðåëûõ îñîáåé 15,0 –28,0
ñì è ìàññó 63,0 –389 ã. Äîëÿ ñàìîê â óëîâàõ óâåëè÷èëàñü äî 77,5 %. Ó ñàìîê îñòàëñÿ âûñîêèé êî-
ýôôèöèåíò óïèòàííîñòè – 2,06,   ïîâûñèëñÿ êîýôôèöèåíò çðåëîñòè äî 21,2 (ñì. òàáëèöó).

Â ïðîìûñëîâûõ óëîâàõ îêóíü ïðåäñòàâëåí òðåìÿ âîçðàñòíûìè ãðóïïàìè îò 3 äî 5 ëåò, îñíîâó
ïðîìûñëîâîé ÷àñòè ïîïóëÿöèè (57,5%) ñîñòàâèëè îñîáè â âîçðàñòå 4-ãîäîâèêè ðàçìåðàìè 19 äî 23
ñì, ìàññîé îò 135 ã äî 296 ã.Ñðåäíèé âîçðàñò îêóíÿ â óëîâàõ ñîñòàâèë 3,6 ãîäà.

Ìíîãîëåòíèé àíàëèç âîçðàñòíîé ñòðóêòóðû ïîêàçàë, ÷òî â ïðîìûñëîâûõ óëîâàõ îêóíü âñòðå-
÷àëñÿ â âîçðàñòå îò 2 äî 10 ëåò. Îäíàêî, íà÷èíàÿ ñ 2007 ïî 2011 ã. â óëîâàõ íå âñòðå÷àëèñü ðûáû
ñòàðøå 8 ëåò. Â 2012 ã. â óëîâàõ äîìèíèðîâàëà ïðîìûñëîâàÿ ïîïóëÿöèÿ îêóíÿ â âîçðàñòå 4 – 6 ëåò
(60,1 %) è íåçíà÷èòåëüíûå óëîâû 7–8-ëåòîê (2,3 %). Ïî ñðàâíåíèþ ñ 2011 ã. ñðåäíèé âîçðàñò îêó-
íÿ áûë âûøå è ñîñòàâèë 4,2 ëåò.

Ïëîäîâèòîñòü îêóíÿ â öåëîì çàâèñèò îò âîçðàñòà ðûá. Â 2013 ã. ñðåäíÿÿ àáñîëþòíàÿ ïëîäîâè-
òîñòü îêóíÿ ñîñòàâèëà 27,7 òûñ. øòóê, îòíîñèòåëüíàÿ 176 øò. Ìíîãîëåòíèé àíàëèç ïîêàçàë, ÷òî íà
ïðîòÿæåíèè ìíîãèõ ëåò ïðîìûñåë îêóíÿ áàçèðîâàëñÿ íà îñîáÿõ äëèíîé îò 19,8 ñì äî 32,5 ñì è ìàñ-
ñîé îò 190 ã äî 1050 ã. Âûñîêèå ðàçìåðíî-âåñîâûå ïîêàçàòåëè îêóíÿ â ïåðèîä âåñåííåé ìèãðàöèè,
óïèòàííîñòü, àáñîëþòíàÿ ïëîäîâèòîñòü, ïîäòâåðæäàþò ñòàáèëüíîå ñîñòîÿíèå ïðîìûñëîâîãî ñòàäà.

Òàêèì îáðàçîì, áèîëîãè÷åñêèå õàðàêòåðèñòèêè ïîëóïðîõîäíûõ âèäîâ ðûá â 2013 ã. îñòàþòñÿ
íà óðîâíå ñðåäíèõ ìíîãîëåòíèõ, ÷òî ïîäòâåðæäàåò î ñòàáèëüíîì ñîñòîÿíèè ïîïóëÿöèè îêóíÿ.
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Ìíîãîëåòíèå óëîâû îêóíÿ â ð. Êèãà÷

Áèîëîãè÷åñêèå ïîêàçàòåëè îêóíÿ â ð. Êèãà÷ â 2013 ã.

Ïîë
Äëèíà, ñì Ìàññà, ã Êîýôôèöèåíò çðå-

ëîñòè ãîíàä, %
Êîýôôèöèåíò
óïèòàííîñòè Äîëÿ ñà-

ìîê, %
ìèí. ìàêñ. ñðåäíåå ìèí. ìàêñ. ñðåäíåå ïî Ôóëüòîíó ïî Êëàðêó

Ñàìöû 17 23 19 79 223 143 5,7 1,88 1,55 77,5
Ñàìêè 15 28 20 63 389 163 21,2 2,06 1,51
Îáà ïîëà 15 28 19,5 63 389 153 13,5 1,97 1,52
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òîñòü). Àíàëèç äèíàìèêè ÷èñëåííîñòè è ïîêàçàòåëåé ñòðóêòóðû ïðîìûñëîâîé ïîïóëÿöèè îêóíÿ
ð. Êèãà÷ óêàçûâàåò íà  çíà÷èòåëüíûå êîëåáàíèÿ ê ñíèæåíèþ  çàïàñîâ ðûá.

ÓÄÊ 591.524.11

ÏÈÒÀÍÈÅ ÌÎËÎÄÈ ÁÀËÕÀØÑÊÎÃÎ ÎÊÓÍß
(Perca schrenki Kessler, 1874) Â ÎÇÅÐÅ ÀËÀÊÎËÜ  (èþëü, 2013 ã.)

ÒÐÎØÈÍÀ Ò.Ò.
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Áàëõàøñêèé îêóíü – àáîðèãåííûé, ïðîìûñëîâûé âèä â òðèäöàòûå ãîäû ïðîøëîãî ñòîëåòèÿ
çàíèìàë âåäóùåå ìåñòî â èõòèîôàóíå îç. Àëàêîëü, ñîñòàâëÿÿ äî 80 % ðûáîïðîìûñëîâûõ óëîâîâ.
Ïîñëå óñïåøíîé àêêëèìàòèçàöèè ñàçàíà, à ïîçäíåå è ñóäàêà ðîëü îêóíÿ â óëîâàõ ñíèçèëàñü äî ìè-
íèìàëüíûõ çíà÷åíèé. Ñóäàê, êàê õèùíèê îòêðûòûõ ïðîñòðàíñòâ, ðåçêî ñíèçèë ÷èñëåííîñòü ïîïó-
ëÿöèè ïåëàãè÷åñêîé ôîðìû áàëõàøñêîãî îêóíÿ. Íî, íà÷èíàÿ ñ 2009 ã., ñ ñîêðàùåíèåì çàïàñîâ
ñóäàêà, ïðîèñõîäèò ïîñòåïåííîå óâåëè÷åíèå ÷èñëåííîñòè îêóíÿ è â íàñòîÿùåå âðåìÿ îí âíîâü ñî-
ñòàâëÿåò â ïðîìûñëîâûõ óëîâàõ îç. Àëàêîëü áîëåå 50 %. Ìîëîäü áàëõàøñêîãî îêóíÿ òàêæå íàèáî-
ëåå ìíîãî÷èñëåííà â îçåðå. È àêòóàëüíûìè ÿâëÿþòñÿ âîïðîñû ïèòàíèÿ íåïîëîâîçðåëîãî îêóíÿ è
îáåñïå÷åííîñòè åãî ïèùåé.

Â èþëå 2013 ã. â ðàìêàõ ïîñòîÿííîãî ìîíèòîðèíãà, ïðîâîäèìîãî ÊàçÍÈÈÐÕ íà îç. Àëàêîëü,
íà íåðåñòîâûõ ó÷àñòêàõ ñåâåðíîãî ïðîìûñëîâîãî ðàéîíà îçåðà ïîñðåäñòâîì ìàëüêîâîãî áðåäíÿ îò-
ëîâëåíà ìîëîäü îêóíÿ ðàçìåðîì 27–75 ìì è ìàññîé 222,2 – 6050 ìã. Íà ïèòàíèå ïðîàíàëèçèðîâà-
íî 57 ýêçåìïëÿðîâ, èç êîòîðûõ – 40 ñåãîëåòêè, 12 – ãîäîâèêè è 5–2-ëåòêè. Â ñîîòâåòñòâèè ñ
îáùåïðèíÿòûìè ìåòîäèêàìè îïðåäåëåíû êà÷åñòâåííûé ñîñòàâ ïèùè ìîëîäè îêóíÿ â ñåðåäèíå
ëåòà, ñòåïåíü íàêîðìëåííîñòè è èçìåíåíèå ïèùåâîãî ñïåêòðà ïî ìåðå ðîñòà ìîëîäè [1].

Ñîñòàâ ïèùè èññëåäîâàííîé ìîëîäè áàëõàøñêîãî îêóíÿ âêëþ÷àë 48 êîìïîíåíòîâ, èç êîòîðûõ
ïî÷òè ïîëîâèíó (41,7%) ñîñòàâëÿëè ïëàíêòîííûå îðãàíèçìû (êîëîâðàòêè, âåòâèñòîóñûå è âåñëîíîãèå
ðà÷êè) è âòîðóþ ïîëîâèíó (58,3 %) – îðãàíèçìû áåíòîñà (õèðîíîìèäû, ëè÷èíêè ïîäåíîê, âåñíÿíîê,
êëîïû, æóêè è äð.), à òàêæå ðàñòèòåëüíûå îñòàòêè, ÿéöà áåñïîçâîíî÷íûõ è ÷åøóÿ ìîëîäè. Ëèøü â
ðåäêèõ ñëó÷àÿõ â ïèùåâîì êîìå â íåçíà÷èòåëüíîì êîëè÷åñòâå ðåãèñòðèðîâàëàñü ïåðåâàðåííàÿ, íåîï-
ðåäåëÿåìàÿ ìàññà, ÷òî óêàçûâàåò íà èíòåíñèâíûé è ïîñòîÿííûé õàðàêòåð ïèòàíèÿ ìîëîäè îêóíÿ.

Ïóñòûõ êèøå÷íèêîâ â ïðîáàõ íå îòìå÷åíî. Èíäåêñ íàïîëíåíèÿ êèøå÷íèêîâ âûñîê, â ïðåäå-
ëàõ 131,3 %îî – 320 %îî, ÷òî â ñðåäíåì ñîñòàâëÿåò 202,4 %î.

Çíà÷èòåëüíûé ðàçìàõ êîëåáàíèé äëèíû è ìàññû òåëà èññëåäîâàííîé ìîëîäè îêóíÿ ïîçâîëèë
âûäåëèòü ñðåäè íèõ íåñêîëüêî ðàçìåðíûõ ãðóïï è äåòàëüíî ïðîñëåäèòü èçìåíåíèå õàðàêòåðà ïèòà-
íèÿ ïî ìåðå ðîñòà ìîëîäè.

Ñîîòíîøåíèå îñíîâíûõ ãðóïï ïëàíêòîííûõ è áåíòîñíûõ îðãàíèçìîâ â ïèòàíèè âûäåëåííûõ
ðàçìåðîâ íà èññëåäîâàííûõ ó÷àñòêàõ íåðåñòèëèùà îç. Àëàêîëü ïðèâåäåíû â òàáëèöå.

Íàèáîëåå ìåëêèå ñåãîëåòêè (27–30 ìì) â ñåðåäèíå ëåòà ðåãèñòðèðóþòñÿ â ðàéîíå II çàëèâà, ñåâåð-
íîãî ïðîìûñëîâîãî ðàéîíà îç. Àëàêîëü. Ïèòàþòñÿ îíè ïðåèìóùåñòâåííî çîîïëàíêòîííûìè áåñïîçâî-
íî÷íûìè, ñîñòàâëÿþùèìè â èõ ðàöèîíå 98,45 % îáùåãî ÷èñëà è 74,3 % îáùåé ìàññû ñúåäåííûõ
îðãàíèçìîâ. Ñðåäè çîîïëàíêòåðîâ ñåãîëåòêè ýòîé ãðóïïû ïðåäïî÷èòàþò ìîëîäü öèêëîïîâ – äî 90,0 %
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îò ÷èñëà è äî 73,9 % îáùåé ìàññû
ïîòðåáëåííûõ èìè îðãàíèçìîâ.
Èíäåêñ èçáèðàåìîñòè öèêëîïîâ
(ïðîöåíòíîå îòíîøåíèå ñîäåðæà-
íèÿ îðãàíèçìà â ïèùåâîì êîìå ê
ñîäåðæàíèþ â ïëàíêòîíå) âûñîê è
ñîñòàâëÿåò 1,3.

Îáðàùàåò íà ñåáÿ âíèìàíèå,
÷òî ñàìàÿ ìåëêàÿ ìîëîäü îêóíÿ ïî-
òðåáëÿåò çíà÷èòåëüíîå êîëè÷åñòâî
(äî 8 % ïî ÷èñëåííîñòè) êîëîâðà-
òîê – Brachionus quadridentatus
hyphalmyros è Br. p. plicatilis, ìåíåå
çíà÷èìûõ èëè ñîâñåì íå âñòðå÷àå-
ìûõ ó áîëåå êðóïíûõ ðàçìåðíûõ
ãðóïï. Èç áåíòîñíûõ îðãàíèçìîâ â
ðàöèîíå ýòîé ãðóïïû ïðèñóòñòâóþò
ëèøü ìåëêèå ëè÷èíêè õèðîíîìèä
Cricotopus silvestris, ñîñòàâëÿþùèå
0,15 % ÷èñëåííîñòè è 25,7 % ìàññû
ñúåäåííûõ îðãàíèçìîâ. Íàêîðì-
ëåííîñòü ðûáîê áûëà âûñîêîé ñ
èíäåêñàìè íàïîëíåíèÿ êèøå÷íè-
êîâ 166,5 %î (òàáëèöà 1).

Ó áîëåå êðóïíûõ ñåãîëåòîê
âòîðîé ðàçìåðíîé ãðóïïû (30 –
41 ìì), îáèòàþùèõ â çàëèâàõ (II
çàëèâ è Êàìûñêàëà), ñïåêòð ïè-
òàíèÿ ðàñøèðèëñÿ äî 15–21 êîì-
ïîíåíòà. Ïðè ýòîì äîëÿ
ïëàíêòîííûõ îðãàíèçìîâ â ñî-
ñòàâå ïèùè ñíèçèëàñü ïî êîëè÷å-
ñòâó äî 56,75 – 58,09 %, à ïî
áèîìàññå – äî 0,83 – 1,4 %. Ïðå-
îáëàäàëè ñðåäè çîîïëàíêòåðîâ âî
II çàëèâå êðóïíûå âåñëîíîãèå
ðà÷êè Megacyclops viridis, à â çàëè-
âå Êàìûñêàëà – âåòâèñòîóñûå
Chydorus  latus Ch. sphaericus.

Ðîëü áåíòîñíûõ îðãàíèçìîâ
çíà÷èòåëüíî âîçðîñëà. Cðåäè íèõ
êðîìå õèðîíîìèä ïîÿâèëèñü áî-
ëåå êðóïíûå ëè÷èíêè ìîêðåöîâ,
ïîäåíîê, ðó÷åéíèêîâ, æóêîâ è
êóêîëêè Diptera sp. Ïî êîëè÷åñòâó
ñúåäåííûõ îðãàíèçìîâ áåíòîñ-
íûå áåñïîçâîíî÷íûå ñîñòàâëÿëè
â ïèùå àíàëèçèðóåìîé ãðóïïû
32,04 – 36,85 %. Áèîìàññà æå ïè-
ùåâîãî êîìà íà 97,2–98,6 ôîðìè-
ðîâàëàñü çà ñ÷åò áåíòîñà ñ
ïðåáëàäàþùèìè ïðåäñòàâèòåëÿ-
ìè ñåì. Chironomidae: Cricotopus
silvestris è Glyptotendipes gripekoven.
Èíäåêñû íàïîëíåíèÿ êèøå÷íè-
êîâ ó ýòîé ãðóïïû â îáîèõ çàëè-
âàõ âûñîêèå – 211,8 – 212,6 %î.

Òðåòüÿ ðàçìåðíàÿ ãðóïïà 46 –
55 ìì – ãîäîâèêè, îòëîâëåííûå
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â ðàéîíå ãèäðîáèîëîãè÷åñêîé ñòàíöèè Õóòîð, õàðàêòåðèçóåòñÿ ñðåäíèì ñïåêòðîì ïèòàíèÿ
(15 êîìïîíåíòîâ) è åùå áîëüøèì ñíèæåíèåì â ïèùå çîîïëàíêòîííûõ îðãàíèçìîâ, äî 38,4 % ïî
êîëè÷åñòâó è äî 0,82 % ïî ìàññå. Ïîòðåáëÿåìûå çîîïëàíêòåðû – ïðåèìóùåñòâåííî öèêëîïû. Îñ-
íîâíûì æå êîðìîì ýòîé ãðóïïû ñòàíîâÿòñÿ áåíòîñíûå áåñïîçâîíî÷íûå – ëè÷èíêè õèðîíîìèä
C. silvestris, ëè÷èíêè ïîäåíîê Caenis macrura, ëè÷èíêè ðó÷åéíèêîâ, æóêîâ, ìåëêèå ëè÷èíêè ìîë-
ëþñêîâ, ñîñòàâëÿþùèå â îáùåì 58,54 % ÷èñëåííîñòè è 99,0 % áèîìàññû ïîòðåáëåííûõ îðãàíèç-
ìîâ. Èíäåêñ íàïîëíåíèÿ êèøå÷íèêîâ ó íèõ â ñðåäíåì – 155,9 %î.

Ñïåêòð ïèòàíèÿ ñëåäóþùåé, íàèáîëåå êðóïíîé ãðóïïû ìîëîäè îêóíÿ (65–77 ìì) – 2-ëåòîê,
îòëîâëåííûõ â ðàéîíå ãèäðîáèîëîãè÷åñêîé ñòàíöèè Õóòîð è ó îñòðîâà Ïèñêè, áåäåí – 5 – 10 êîì-
ïîíåíòîâ. Â ñîñòàâå ïèùè ïîÿâèëèñü ðàñòèòåëüíûå îñòàòêè, ÿéöà áåñïîçâîíî÷íûõ è ÷åøóÿ ìîëî-
äè ðûá. Êðóïíàÿ ìîëîäü ïîòðåáëÿåò ïðåèìóùåñòâåííî êðóïíûõ ëè÷èíîê ïîäåíîê, ñòðåêîç, æóêîâ
è Diptera sp. – äî 60,2 % ïî ÷èñëó ñúåäåííûõ îðãàíèçìîâ è 50,0 % ïî ìàññå ïèùè. Â ñîñòàâå ïèùè â
3 – 5 ðàç ïîâûñèëàñü äîëÿ èìàãî Diptera sp. Ïðè ýòîì â ðàéîíå ñòàíöèè Õóòîð â ïèùå íå âñòðå÷å-
íû ëè÷èíêè õèðîíîìèä è èíäåêñ íàïîëíåíèÿ êèøå÷íèêîâ ñàìûé íèçêèé – 161 %îî. Âèäèìî,
çäåñü ïðîèçîøåë âûëåò õèðîíîìèä. È èç-çà íåäîñòàòêà áåíòîñíîé ïèùè êðóïíàÿ ìîëîäü ïîòðåá-
ëÿåò çäåñü çîîïëàíêòîííóþ – öèêëîïîâ è õèäîðèä, äî 37,5 % îáùåãî êîëè÷åñòâà ñúåäåííûõ îðãà-
íèçìîâ.

Ó îñòðîâà Ïèñêè â ïèùå êðóïíîé ìîëîäè çîîïëàíêòåðû ïðàêòè÷åñêè îòñóòñòâóþò. Íî çàòî çíà-
÷èòåëüíà äîëÿ ëè÷èíîê õèðîíîìèä Endochironomus tendens, ñîñòàâëÿþùèõ 18,5 % ÷èñëåííîñòè è
45,4% âåñà ïîòðåáëåííûõ îðãàíèçìîâ. Èíäåêñ íàïîëíåíèÿ êèøå÷íèêîâ çäåñü âûñîêèé – 218,9 %î.

Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ âûÿâèëè, ÷òî ðàçíîðàçìåðíàÿ ìîëîäü áàëõàøñêî-
ãî îêóíÿ íà ÷åòûðåõ íåðåñòîâûõ ó÷àñòêàõ ñåâåðíîãî ïðîìûñëîâîãî ðàéîíà îç. Àëàêîëü ïèòàåòñÿ
ïëàíêòîííûìè è áåíòîñíûìè îðãàíèçìàìè. Â ñåðåäèíå ëåòà îáùèé ñïåêòð ïèòàíèÿ âêëþ÷àë 48
êîìïîíåíòîâ.

Íàáëþäàåòñÿ îáùàÿ òåíäåíöèÿ ïîâûøåíèÿ ðîëè áåíòîñíûõ è ñíèæåíèÿ ïëàíêòîííûõ îðãà-
íèçìîâ â ïèùå ñ óâåëè÷åíèåì ðàçìåðîâ îñîáåé. Íàèáîëåå ìåëêàÿ ìîëîäü ïèòàëàñü, ïðåèìóùåñò-
âåííî, çîîïëàíêòîíîì – ìîëîäüþ öèêëîïîâ è êîëîâðàòêàìè. Êðóïíàÿ ìîëîäü, ïðàêòè÷åñêè,
ïîëíîñòüþ ïåðåõîäèò íà ïèòàíèå áåíòîñîì – êðóïíûìè ëè÷èíêàìè õèðíîìèä, ïîäåíîê, ñòðåêîç,
æóêîâ è èìàãî Diptera sp. Îäíàêî, ïðè íåäîñòàòî÷íîñòè áåíòîñíûõ îðãàíèçìîâ, (âûëåò õèðîíîìèä)
ïîòðåáëÿåòñÿ çîîïëàíêòîí.

Íå ïèòàþùèõñÿ îñîáåé ñ ïóñòûìè æåëóäêàìè â ïðîáàõ íå îòìå÷åíî. Èíäåêñû íàïîëíåíèÿ êè-
øå÷íèêîâ çíà÷èòåëüíû – îò 131,3 %î äî 320 %î, Îñîáåííî âûñîêèå èíäåêñû îòìå÷àëèñü ó îñîáåé â
ðàéîíå îñòðîâà Ïèñêè – 218,9 – 320 %î. Âñå ýòî óêàçûâàåò íà âûñîêóþ íàêîðìëåííîñòü ìîëîäè
áàëõàøñêîãî îêóíÿ íà íåðåñòèëèùàõ ñåâåðíîãî ïðîìûñëîâîãî ðàéîíà îç. Àëàêîëü è, ñîîòâåòñòâåí-
íî, äîñòàòî÷íûé óðîâåíü åå êîðìîâîé áàçû.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. Îïðåäåëåíèå ðûáîïðîäóêòèâíîñòè ðûáîõîçÿéñòâåííûõ âîäîåìîâ è/èëè èõ ó÷àñòêîâ, ðàçðàáîòêà áèîëîãè÷åñêèõ îáîñíî-
âàíèé ÎÄÓ (îáùèõ äîïóñòèìûõ óëîâîâ) è âûäà÷à ðåêîìåíäàöèé ïî ðåæèìó è ðåãóëèðîâàíèþ ðûáîëîâñòâà íà âîäîåìàõ
Áàëõàø-Àëàêîëüñêîãî áàññåéíà // Îò÷åò ÍÈÐ ÒÎÎ «ÊàçÍÈÈÐÕ» 1-÷àñòü. � Àëìàòû, 2012. � 96 ñ.

2 Ìåòîäè÷åñêîå ïîñîáèå ïî èçó÷åíèþ ïèòàíèÿ è ïèùåâûõ îòíîøåíèé ðûá â åñòåñòâåííûõ óñëîâèÿõ. � Ì., 1974. � 253 ñ.
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Íàèáîëåå âàæíîå ðûáîõîçÿéñòâåííîå çíà÷åíèå â Óðàëî-Êàñïèéñêîì áàññåéíå èìåþò ðåêè
Óðàë è Êèãà÷. Èõòèîôàóíà â ðåêàõ ðàçíîîáðàçíà è ñîñòàâëÿåò îêîëî 26 âèäîâ îòíîñÿùèõñÿ ê 5 ñå-
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ìåéñòâàì: êàðïîâûå – CYPRINIDAE, îêóíåâûå – PERCIDAE ñîìîâûå – SILURIDAE, ùóêî-
âûå – ESCIDAE è áû÷êîâûå  – GOBIDAE. [1, 2].

Â ð. Óðàë ïðîìûñëîâîå çíà÷åíèå èìåþò 11 âèäîâ ðûá, à â ð. Êèãà÷ 14 âèäîâ ðûá, ïî êîòîðûì
âåäåòñÿ ó÷åò âûëîâëåííûõ ðûá è ðàññ÷èòûâàþòñÿ ïðîãíîçû âîçìîæíîãî âûëîâà îñíîâíûõ öåííûõ
ðûá íà ñëåäóþùèé ãîä – ýòî âîáëà, ëåù, ñóäàê, ñîì, ñàçàí, æåðåõ, êàðàñü, áåëîãëàçêà, îêóíü, ëèíü,
áåëîãëàçêà, êðàñíîïåðêà, áåðø, ùóêà ( ðèñ. 1).

Ñàìûå íèçêèå óëîâû ðûá íàáëþäàëèñü â 2011 ã. Ñíèæåíèå çàïàñîâ ïðîìûñëîâûõ âèäîâ ðûá
îáóñëîâëåíî   ãèäðîëîãè÷åñêèì ðåæèìîì ð. Óðàë.

Çà ïîñëåäíèå ãîäû ðûáíîå õîçÿéñòâî Óðàëî-Êàñïèéñêîãî áàññåéíà íàõîäèòñÿ ïîä âîçäåéñòâè-
åì ðåçêîãî èçìåíåíèÿ ïðèðîäíûõ ôàêòîðîâ, è îäíèì èç îñíîâíûõ ôàêòîðîâ ÿâëÿåòñÿ âîäíîñòü
ð. Óðàë. Ãîäîâîé îáúåì âîäíîãî ñòîêà ðåêè Óðàë íå ïîñòîÿííûé è êîëåáëåòñÿ ïî ãîäàì îò 12 äî 6
êì3 (ðèñ. 2).

Åæåãîäíî â ð. Óðàë íàáëþäàåòñÿ êîëåáàíèå óðîâíåé âîäû â ïåðèîä íåðåñòîâîãî õîäà ðûá, ñî-
êðàùåíèå ñðîêîâ  ïîäúåìà è ñïàäà ïàâîäêîâûõ âîä â  ïåðèîä íåðåñòà  ïðîèçâîäèòåëåé ðûá.

Ðåêà Óðàë ñ ïðåäóñòüåâûì ïðîñòðàíñòâîì âêëþ÷àåò â ñåáÿ çíà÷èòåëüíóþ àêâàòîðèþ, êîòîðàÿ
ÿâëÿåòñÿ ðàéîíîì ìèãðàöèè ïðîìûñëîâûõ ðûá èç ïðåäóñòüÿ â ðåêó è îáðàòíî. Âî âñå ñåçîíû ãîäà
ïî âñåé àêâàòîðèè ïðîèñõîäèò ôîðìèðîâàíèå ðûáíûõ çàïàñîâ è íàãóë ìîëîäè è âçðîñëûõ ðûá.
Êîíöåíòðàöèÿ îñíîâíûõ ïðîìûñëîâûõ âèäîâ ðûá â ð. Óðàë (ëåù, âîáëû, ñóäàê) êîëåáëåòñÿ îò ñå-
çîííîé ìèãðàöèè ðûá, çàõîäÿùèõ â ðåêó âåñíîé è ìèãðèðóþùèõ îáðàòíî â ïðåäóñòüåâîå ïðî-
ñòðàíñòâî. Òàêèå ðûáû, êàê ñîì, ñàçàí, æåðåõ, ãóñòåðà, ïîäðàçäåëÿþòñÿ íà 2 ãðóïïû: îäíè
ÿâëÿåòñÿ ìèãðèðóþùèìè, à äðóãèå ïîñòîÿííî îáèòàþùèå â  ïðåäóñòüåâîé çîíå.
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Ðèñ. 2. Ìíîãîëåòíèå êîëåáàíèÿ  âîäíîãî ñòîêà ð. Óðàë



Òóâîäíûå ðûáû (êðàñíîïåðêà, ùóêà, ëèíü, êàðàñü, îêóíü) â îñíîâíîì ïðèäåðæèâàþòñÿ ïðè-
áðåæíîé çîíû. Íà ïðîòÿæåíèè ìíîãèõ ëåò â ð. Óðàë ñîõðàíÿåòñÿ âèäîâîé ñîñòàâ ïðîìûñëîâûõ
ðûá.

Íåðåñòèëèùà ïîëóïðîõîäíûõ ðàñïîëîæåíû â äåëüòå è íèçîâüÿõ ïîéìû ð. Óðàë. Íåðåñòîâûé
ôîíä â ð.Óðàë ñîñòàâëÿåò â ñðåäíåì 31,2 ãà.

Ïîäàâëÿþùåå áîëüøèíñòâî ïîëóïðîõîäíûõ ðûá ðàçìíîæàåòñÿ âî âðåìåííî çàòîïëÿåìûõ ïî-
ëîéíûõ âîäîåìàõ, îáðàçóþùèõñÿ åæåãîäíî â ïåðèîä âåñåííåãî ïîëîâîäüÿ â íèæíèõ òå÷åíèÿõ ðåê,
ïîýòîìó ýôôåêòèâíîñòü âîñïðîèçâîäñòâà ïîëóïðîõîäíûõ è ðå÷íûõ ðûá îïðåäåëÿåòñÿ íàëè÷èåì
âðåìåííî çàòîïëÿåìûõ ïîëîåâ, ïëîùàäè è ñòåïåíè èõ çàëèòèÿ.

Àíàëèç ìíîãîëåòíèõ äàííûõ ïî åñòåñòâåííîìó âîñïðîèçâîäñòâó ïðîìûñëîâûõ âèäîâ ðûá ïî-
êàçàë, ÷òî óðîæàéíîñòü ïîêîëåíèé ïîëóïðîõîäíûõ ðûá çàâèñèò îò ïðèðîäíûõ ôàêòîðîâ (óðîâåíü
è óñòîé÷èâîñòü ðåæèìà ïîëîâîäüÿ â ïåðèîä íåðåñòà ðûá, òåìïåðàòóðà âîäû â ïåðèîä ðàçâèòèÿ
èêðû è ëè÷èíîê, ñîñòîÿíèå êîðìîâîé áàçû) [4].Åñòü äîñòàòî÷íûå äîêàçàòåëüñòâà ïðÿìîé çàâèñè-
ìîñòè ñðåäíèõ óëîâîâ ìîëîäè íà îäèí áèìòðàë è íåêîòîðûìè ãèäðîëîãè÷åñêèìè ïàðàìåòðàìè
ðåêè (îáúåì ñòîêà â ìàå-èþíå, âûñîòà è ïðîäîëæèòåëüíîñòü ïîëîâîäüÿ) ãäå ñóùåñòâóþò òåñíûå
âçàèìîñâÿçè ïðè óðîâíå âåðîÿòíîñòè Ð = 0,95. Êîýôôèöèåíò êîððåëÿöèè (r) ìåæäó óëîâîì ìî-

ëîäè è îáúåìîì ñòîêà çà ìàé – èþíü ñîñòàâèë 0,999 ± 0,0005. Òàêàÿ çàâèñèìîñòü íàáëþäàåòñÿ ñ

ìàêñèìàëüíûì óðîâíåì ïîëîâîäüÿ r = 0,988 ± 0,006 ñ ïðîäîëæèòåëüíîñòüþ ïîëîâîäüÿ r = 0,998 ±
0,001 [5].

Òàêèì îáðàçîì, ôîðìèðîâàíèå çàïàñîâ ðûá ïðîèñõîäÿò â óñëîâèÿõ íåïîñòîÿííîãî âîäíîãî
ñòîêà ðåê. Â ñîâðåìåííûõ óñëîâèÿõ ïðîìûñåë ðûá âåäåòñÿ ñîãëàñíî Ïðàâèëàì ðûáîëîâñòâà è íà-
ó÷íî îáîñíîâàííîé âåëè÷èíîé  âîçìîæíîãî âûëîâà.
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