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TYWUIH

Byn fFeuBIME  Makalla Ka3aKCTaHIBIK CEICKIHSHBIH S>KOHBIIIKA COPTTaphIHBIH KYpFaK
3aTTapbIHaFbl KAPOTHH KYPaMbIHBIH T'€HETHKAJbIK ©3reprimTirin 3eprreyre apHanraH. Medicago
sativa cyT meH eT TYThIHY apKbUIbl MaJFa Jia, aJjaMFa J1a TOPYMEH/IIK KOPEKTIK 3aTTap/ibl KAMTaMachi3
eTy/ie eyl pein arkapaasl. OHBIH OCHI aCMEKTi/IeTT MaHbI3JbUIBIFBl OHBIH aifMaKTaFbl MaJl a3bIKTHIK
OCIMIIK PETIH/ET MaHBI3IbLUIBIFBIH KOPCETE/II.

OKcnepuMeHT OapbIChIHa KAa3aKCTAaHABIK CENEKIUSHBIH >KOHBIIIKA COPTTAPBIHBIH KYpFaK
3aTTapbIHAAFbl KapOTWH KYPAaMBIHBIH T'eHETHKaJbIK e3reprimTirid Oaranmay >xypriziuumi. Kaporwn
MHQPPAKBI3BUI CIIEKTPOCKOIHS 9/IiCiMEH aHBIKTanmaabl. 3eprreynep Kazakcran Pecnybimkacer AKmona
OOJIBICBIHBIH KBIPIIBI-TETiC alfMarblHBIH COJTYCTIK OeuiriHjae opHanackaH "Kekmeray ToxipuOemik-
enpipictik mapyambutbibl’” JKIIC (Illarananbl aybuibl) TOKIPUOENTIK alaHAapbIHAA SKYPTi3UIII.
KoHKypcThIK copT chbiHaya sxoHbImKaHbH 10 copTynrinepi 3eprrenai. Kapotun Meniepi >KOHBIIIKA
copryarinepinge 20,86-man 23,03 Mr/kr-ra AeiiH aybITKBIIBL.

3epTTey HOTHXKeJepi YKOHBIIIKAHBIH OPTYPIIi COPT YIITiIepi apachlHAaFbl KApOTHH KYPaMbIHBIH
TCHETHKANIBIK BapUalMsIapblH  aHBIKTayFa MYMKIHIIK Oepemi. Bynm Mam a3bifbl  KYHIBUIBIFBI
JKaKCapThUIFaH JKOHE OPTYPJIIl ecy KarmanmapblHa TO3IMIUTIr 6ap jkaHa cOpTTapipl JKacay YIIiH eTe
MaHbBI3ABL. KapoTwH MesmepiHe ocep €TeTiH T'eHETUKAIBIK ePEKIICTIKTep Il aHBIKTAY JKOHBIIIKAHBIH
THIMJII CEJICKITUS >KOHE TCHETHKAIBIK PECypCTapblH OacKapyFa BIKMaid eredi. HoTmxkenep KapoTHH
MeJIIIepl Typajabl TEHETHKAIBIK HETI3 Typasibl TYCIHITIMI3I KEHEWTIN KaHa KoiMai, COHBIMEH KaTap
aybUl MIapyallbUIBIFG J)KOHE TaMaK OHEPKOCIOIHIH KaXKETTUTIKTEPiH KaHAaFaTTaHAbIpa aJaThIH TO3IMIl
COPTTap/bl jKacay bl KOIIANHIbI.
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COMPARATIVE ASSESSMENT OF ANNUAL SPARSELY DISTRIBUTED FORAGE
CROPS BY PRODUCTIVITY IN THE CONDITIONS OF THE STEPPE ZONE OF
NORTHERN KAZAKHSTAN

ANNOTATION

The article presents the results of a comparative assessment of non-traditional annual fodder
crops in terms of productivity in the steppe zone of Northern Kazakhstan. The object of research are
varieties and hybrids of sorghum-Sudanese hybrid, corn, paisa and African millet. The purpose of the
research is to conduct a comparative assessment of forage crops by productivity in the conditions of
the steppe zone of Northern Kazakhstan. The relevance of the research topic lies in the selection and
introduction of new, more productive and drought-resistant forage crops for the steppe zone of
Northern Kazakhstan. The objectives of the research include to study the peculiarities of the
cultivation of forage crops in the steppe zone of Northern Kazakhstan; to conduct a comparative
assessment of the yield of forage crops; to determine the most promising for cultivation in the steppe
zone of Northern Kazakhstan forage crops. The scientific significance of the work lies in obtaining
new data on the comparative yield of various forage crops in the conditions of the steppe zone of
Northern Kazakhstan. Contribution of the work: the obtained data on the comparative yield of various
forage crops in the conditions of the steppe zone of Northern Kazakhstan will improve the efficiency
of agricultural production. The practical significance and value of the work lies in the development of
recommendations on the selection of the most promising forage crops for cultivation in the steppe
zone of Northern Kazakhstan, as well as for the introduction of adaptive technologies into agricultural
production. The following research methods are used in the work: B.A. Dospekhov's experimental
case methodology, D.D. vegetation accounting method. Brown, N.M. Bakaev's method of determining
soil moisture; laboratory analyses; mathematical processing of yield data. According to the results of
the research, it was found that the sorghum-Sudank hybrid formed the highest yield: 209.1 c/ha of
green mass and 32.6 c/ha of dry matter. Corn and sorghum-sudank hybrid showed a balanced feed
content of crude protein and crude fiber. Payza and African millet have a lower, but reasonably high
yield than corn and sorghum-a Sudanese hybrid.

Key words: sorghum-sudanese hybrid, payza and African millet, yield, green mass, dry matter.

Introduction. In a conditions of limited water resources around the world and in Central Asia
region [1, p.22], together with adverse weather conditions of Northern Kazakhstan, traditional
agricultural methods seeking new adaptive water-saving technologies that can increase the efficiency
of agricultural production.

Adaptive water-saving agriculture directed on improving the resistance of production due to
unfavourable weather conditions and a decrease in water usage [2, p.37]. This shows, that agricultural
methods must be chosen based on the specific characteristics of the region, including precipitation
levels, soil types, terrain features, and more.

The advancement of livestock farming, as an essential component of agriculture, and the boost
in its efficiency are closely linked to the establishment of a resilient feed source and the enhancement
of feed quality [3, p.25; 4, p.57]. The production of superior feed is a critical element in increasing
livestock yields.

Foreign researchers indicates that [5, p.341; 6, p.258; 7, p.94; 8, p.1033; 9, p.852], enhancing
the variety of forage crops is considered one of the effective ways to address the feed deficit issue.
This plan helps to upgrade the resilience of the feed base to adverse environmental factors, ensures
more balanced animal nutrition, and enhances livestock productivity. This is because different types of
forage crops have different biological characteristics, including resistance to adverse weather
conditions, yield, nutritional value, and others.

Traditional forage crops such as maize [10, p.37; 11, p.78; 12, p.84; 13, p.85; 15, p.20], sudan
grass [14, p.58; 16, p.15], and alfalfa have several cons, including their amount of water and
cultivation requirements.

Expanding the forage base through non-traditional crops helps address the challenge of
providing animals with inexpensive and high-protein feed, thereby increasing their productivity.
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Incorporating non-traditional crops into animal diets boosts the production of available high-protein
feeds, leading to increased livestock productivity [17, p.21; 18, p.151].

In the field forage production system of Northern Kazakhstan, there is a lack of cold-resistant,
drought-tolerant annual forage crops with short growing seasons. Among these uncommon non-
traditional forage crops, the cultivation technologies of which are still insufficiently studied, are
sorghum-sudangrass hybrids, Echinochloa frumentacea and african millet.

Materials and methods of the research. Research on the development of basic cultivation
practices for forage crops was conducted in the steppe zone of Northern Kazakhstan at "Novorybinsky
and K" LLP during the years of 2015-2016. The soil of the experimental field consisted of ordinary
chernozem of a carbonate heavy loamy texture. The predecessor crop was a perennial grass layer
(winter wheat). Different forage crops were compared by yield production during the experiment, with
maize being used as the control. The sowing was done on May 25 th. The experimental setup and
mathematical processing of yield data were conducted using the methodology of experimental
agriculture by B.A. Dospekhov [18]. Yield recording was performed using a continuous method on all
plots of the experiment. The plot area for recording was 42 m2, with a fourfold repetition, and the
placement of repetitions was sequential.

The following varieties were sown: maize — Turgayskaya 5/87, sorghum-sudangrass hybrid -
Solaris, african millet - Sogur, pearl millet - Krasava. During the winter, the height and density of the
snow cover were determined (Picture 1).

a) densitometer

6) measuring stick

Picture 1 — Defining the thickness and hight of snow covering with help of densitometer and
measuring stick

The following data of the experiment was received: snow density - 0.23 g/cm?, snow coverage
height - 35.6 cm. Soil samples were collected at the experimental site at 35 points according to the
method of N.M. Bakaev [19] for the content of nutrients and humus. Based on the conducted analyses
in the soil-agrochemical laboratory, the following data on the content of humus, macronutrients and
micronutrients in the soil were obtained (Table 1).

Table 1 — Agrochemical characteristics of soil in experimental zone (average of 2 years)

Agrochemical parameters
Ne | Soil horizone Humus, % Phosphorus, Potassium, Nitrogen, pH
MI/KT MI/KT MI/KT
1 2 3 4 5 6 7
1 | 020 3,14 3,82 660 347 7,54
o | 020 2,71 2,89 546 34,7 7,58
g | 2040 1,87 2,02 469 30,2 7,62
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1 2 3 2 5 6 7
4 2040 1,87 2.40 389 37,0 7,61
5 | 0-20 2,68 8,66 630 34,7 7,65
g | 2040 1,74 1,99 318 38,1 7,60
7 | 2040 271 2,67 307 31,4 757
g | 20-40 1,70 1,58 273 32,5 7,57
g | 020 2,26 7,22 475 35,8 7,61
10 | 20 221 7,94 468 35,8 7,63
1p | Control treat 1 18 0,79 318 354 7,58
1p | Control treat 2 1,93 1,93 351 35,1 7,60
13 | AM 11,35 214,75 2361 32,5 6,88
14 | A/M 11,72 198,8 2450 30,2 6,70

According to the Table 1, the humus content in the 0-20 cm layer is at a low level, starting from
2.68% to 3.19%, while in the 20-40 cm horizon, it is at critical level, ranging from 1.74% to 1.87%.
Regarding the content of available phosphorus in the soil, the experimental plot shows extremely low
levels (less than 10 mg/kg), with values from 2.89 to 8.66 mg/kg in 0-20 cm layer. The potassium
exchange capacity in soil ranges from high (401-600 mg/kg) to very high (over 600 mg/kg), indicating
a sufficiency of element. The content of readily hydrolysable nitrogen in the soil is low, and the soil
solution reaction in the salt extract is weakly alkaline. Thus, the soils of the experimental plot have
low sulfur and zinc content, average copper content, and high manganese and cobalt content. They
also exhibit very low levels of available phosphorus, low humus and readily hydrolyzable nitrogen
content, and high potassium content. Regarding micronutrients, the soil is deficient in sulphur and
zinc. During the pre-sowing period, affecting optimal seed swelling and germination factor is a soil
density. Its determination in the plowed layer was conducted at three points across the experimental
plot (Table 2).

Table 2 — Dense of control area during the pre-sowing period (average of 2 years)

Horizon Soil humidity Completely dry soil | The volume of iglsi; d(%r;s'ty
(W), % mass (M), r samples, (V) cm? ord
1 2 3 4 5
Sample 1
0-10 19,1 251,7 237,5 11
10-20 21,2 267,1 237,5 11
20-30 15,7 299,2 237,5 1,3
Average - 1,1
Sample 2
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1 2 3 5
0-10 15,5 229.4 237,5 1,0
10-20 223 238.6 2375 10
1 2 3 4 5
20-30 46,9 231,1 237,5 1,0
Average - 1,0

Sample 3

0-10 23.9 2217 2375 0.9
10-20 201 289 3 2375 12
20-30 27,3 256,4 237,5 1,1
Average — 1,1

Average of control area- 1,1

It is seen from Table 2, that the mass of completely dry soil is minimal in the 0-10 cm layer,
ranging from 221.7 to 251.7 g, and in the 10-30 cm layer, it varies from 238.6 to 299.2 g. Soil
humidity in the soil layer of 0-30 cm varied between 15.5 and 46.9%. In terms of compaction,
specifically the bulk density, the soil of the experimental plot is loose, averaging 1.1 g/cm? from

3 samples across the plot.

Meteorological conditions during the study period allowed for the examination of the patterns of
crop formation under the influence of various climatic factors, some of which were extreme. However,
the hydrothermal conditions, as shown in Tables 3 and 4, were generally typical for the climatic
characteristics of the steppe zone and slightly deviated from the multi-year averages.

In terms of precipitation, the study period was close to the multi-year average in terms of the
amount of rainfall (Table 3).

Table 3 — Precipitation measurements during the whole experiment

Precipitation amount, MM

Errors from average of

Months Average in 2 years Average for multiple multiple years
years

January 18,5 19 -0,5
February 6,9 14 -7,1
March 16,6 18 -1,4
April 34,1 20 +141
May 53,3 31 +22,3
June 28,7 41 -12,3
July 30,7 52 -21,3
August 10,7 41 -30,3
September 31,8 17,5 +14,3
May-August 123,4 165,0 -41,6

However, compared to the distribution of precipitation throughout the year, the exact studied
year significantly differed from the norm. The amount of precipitation during the cold period was
considerably higher than the multi-year average with total of 123.4 mm from May to August compared

to 165 mm according to the multi-year average.

Uneven or error values also emerged concerning temperature parameters (Table 4).
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Table 4 — Temperature measurement during the whole experiment

Air temperature, °C Errors from average of
Month . Average for multiple multiple years
Average in 2 years years
January - 25,4 -15,3 -10,1
February -17,6 -11,3 -6,3
March - 6,6 -10,7 +4,1
April 3,9 1,5 +14
May 12,0 12,5 -0,5
June 21,5 18,1 +3,4
July 21,6 20,4 +1,6
August 18,7 17,9 +0,8
September +8,8 +10,2 +1,4

The temperature medium during the winter period was significantly warmer than usual, except
for January, which was colder than average. Summer period had an extremely uneven precipitation.
From May to August, 123.4 mm of precipitation was recorded, which is 41.6 mm less than the multi-
year average. The highest amount of precipitation occurred in May, with 53.3 mm. There was also an
excess above the multi-year average in April - 14.4 mm, and in September - 14.3 mm. In the other
months of the summer period, precipitation was below the multi-year average. In terms of temperature
conditions, the summer turned out to be slightly warmer than usual. July and June were particularly
hot, with the average monthly temperature being 3.4 and 1.6 degrees higher than the multi-year
average, respectively. Overall, the weather conditions during the analysed period were close to the
climatic conditions of the region.

Results and discussion of the research. During the pre-sowing period the germination and
purity of seeds of annual forage crops were analysed in laboratory conditions. (Tables 5 and 6).

Table 5 — Laboratory germination of forage crop seeds

Ne | Type Laboratory germination, %
1 Zea mays (Corn) 92
2 Sorghum-sudangrass hybrid 87
3 African millet 89
4 Payza 85

Table 6 — Identification of annual forage crop seeds purity
Ne | Type Variety Seeds purity, %
1 | Zea mays (Corn) Turgai 5/87 99,63
2 | Sorghum-sudangrass hybrid Solaris 97,3
3 | Payza Krasava 98,5
4 | African millet Sogur 97,9

During the phase of full emergence, the field germination of plants was determined (Table 7).
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Table 7 — Field germination of forage crops

Germinated on Amount of plants, .

pieces F!eld_

Type 1division | On 1square | 1m? On 1 division germlor/10at|on,
meter area.

Zea mays (Corn) 147 7 3 63 42,86
African millet 210 10 5 105 50,0
Payza 210 10 5 105 50,0
Sorghum-sudangrass hybrid 210 10 6 126 60,0

During the field period, phenological observations were conducted in order to see the growth
and development of plants.

Phenology. Recording of plant development stages including germination, tillering, shooting
(branching), 5th leaf, 8-9 leaves, ear emergence, flowering, ear formation (for maize), ear flowering
(for maize), seed ripening (milk, milk-wax, and full maturity).

Harvesting and yield assessment of forage crops were observed in August. The climatic
conditions during the plant growth period contributed to the yield formation of forage crops (Table 8).

Table 8 — Harvest of the green mass and dry matter of crops and one year forage crop hybrids

Ne | Type Variety (hybrid) Green mass, c/ha Dry matter, c/ha
1 Zea mays (Corn) Turgai 5/87 195,2 25,4
2 Sorghum-sudangrass hybrid Solaris 209,1 32,6
3 African millet Krasava 185,6 21,7
4 Payza Sogur 175,5 20,8

In terms of yield production, the sorghum-sudangrass hybrid produced a yield of green mass at
209.1 t/ha and dry matter at 32.6 t/ha. African millet and teff produced slightly lower yields of dry
matter compared to maize, at 21.7% and 20.8%, respectively, compared to 25.4% for maize. In the
steppe zone conditions, it had an earlier onset and a longer duration of maximum biomass growth
compared to other hybrids.

During the post-harvest period, selected plant samples were sent to the agrochemical laboratory
of "Agrokomplex-expert" LLP to determine the productivity of forage crops (Table 9).

Table 9 — Chemical analysis of forage crop mass of one year crop varieties (data from «Agrokomplex-
expert» LLP)

Variety/ Zea mays (Corn) Sorghum-sudangrass hybrid
Nutrition of green mass stems | leaves | overall | stems | leaves | overall
1 xg of dry matter consist, %

Carotene, mg/kg 20,5 21,2 41,7 19,6 21,9 41,5
Starch 4,1 1,8 5,9 6,7 0,6 7,3
Sugar 6,5 2,8 9,3 5,2 4,7 9,9
Digestible protein 1,99 6,54 8,53 2,09 7,25 9,34
Phosphorus 0,2 0,26 0,46 0,17 0,25 0,42
Calcium 0,5 0,34 0,84 0,49 0,46 0,95
Metabolizable energy, MJ 49 473 9,63 6,26 4,97 11,23
Moisture 4,7 3,7 8,4 7,5 4,2 11,7
Dry matter 95,3 96,3 191,6 92,5 95,8 188,3
Crude protein 49 10,8 15,7 55 11,7 17,2
Crude fat 0,1 2,6 2,7 0,4 1,5 1,9
Crude ash 9,8 7,1 16,9 6,0 6,5 12,5
Crude fiber 59,6 60,9 120,5 49,8 59,1 108,9
NEM - - - - - -
Digestibility coefficient 0,19 0,18 0,37 0,38 0,20 0,58
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Note: NEL — non azotic extractive matters
At the end of August, samples were taken to determine the sugar content in the biomass of
plants (Table 11).

Table 11 - Sugar content in the green mass of forage crops

No Type Sugar content amount, %
1 Zea mays (Corn) (control) 14,41
2 Sorghum-sudangrass hybrid 19,63
3 Payza 12,91
4 African millet 11,66

Table 11 indicates, that the highest sugar content was provided by the sorghum-sudangrass
hybrid — 19.63%, while pearl millet and African millet accumulated sugars at 12.91% and 11.66%,
respectively, compared to 14.41% in the control.

Conclusion. Among the studied non-traditional annual forage crops, the sorghum-sudangrass
hybrid become the most productive crop of all. It produced a yield of green mass equal to 209.1
tons/ha and dry matter of 32.6 tons/ha. This is 12.9% and 22.7% more than the Turgai 5/87 maize.
Maize and the sorghum-sudangrass hybrid Solaris are the most balanced feeds in terms of raw protein
and crude fiber amount. Raw protein content in maize is 11.7%, while in the sorghum-sudangrass
hybrid it equals to 12.6%. The crude fiber content in maize is 29.2%, which is insignificantly higher
than in sorghum-sudangrass hybrid which is 27.4%. The sorghum-sudangrass hybrid is the most
saccharine culture of all studied - 19.63%, which is 33.2% more than in maize. Paiyza and african
millet have lower yields compared to maize and sorghum-sudangrass hybrid. Based on the research
results, it can be concluded that non-traditional annual forage crops may be promising for cultivation
in the steppe zone of Northern Kazakhstan. They are characterized by high vyields, resistance to
adverse conditions, and good forage qualities.
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TYHWIH

Maxanaga Conrycrik Ka3akcTaHHBIH Jlayia aifMarbIHIIAFbl OHIMIUTIK OOWBIHIIA JIOCTYPIi eMec
KBUIJBIK KEMIIION JaKbUIIAPbIH CABICTBIPMANBI Oaraiay HOTHXKeIepl KenTipinred. 3epTTey HbICAHbBI
KyMaii-cyfiaH OyllaHbl, KYrepi, Nai3a xoHe adpHUKaJIbIK Tapbl COPTTapbl MeH OynaHmapbl OOJBII
Tabbiaaabl. 3eprrey Makcatbl: ContycTik Ka3akcTaHHBIH [Jajia aiMarbl JKarJalblHIA >KEMIIOI
JMAaKbUIAAPbIHBIH OHIMIUII OOWBIHINA CaJbICTBIPMAJIbl Oarajiay JKyprizy. 3epTrey TaKbIPhIOBIHBIH
e3ekTiniri Conrycrik KaszakcTaHHBIH Jana aiiMarbl VIIIH JKaHA, HEFYPJIBIM OHIMII JKOHE
KYPFaKIIBIIBIKKA TO3IMII JKEMITON MaKbUIMAPBIH TaHAAy *XOHE €HTI3y OONBIm TaObLIafbl. 3epTTey
miagerTepine Conrycrik  KaszakcTaHHBIH Jana adMarblHAA OJKEMIION JaKbUIIapblH — ecipy
EPEKIICTIKTepIH 3epPTTEY; KEMIION NaKbUIAAPBIHBIH OHIMAUIITIHE CaBICTRIPMANBl Oaranay >Kyprizy;
Conrycrik KazakcTaHHBIH Mana aiMarblHAA ©CIpy YIIH €H MEepPCIEeKTHBAIBI JKEMINON NaKbIIAaphIH
aHbIKTay *Katajbl. JKYMBICTBIH FBUIBIMH MaHbBIBUIBIFEI Conrycrik KazakcTaHHBIH Aana aliMarsl
YKaFIaibIHAA OPTYPIIL KEMIIION JAKbIIIaPBIHBIH CATBICTHIPMAIIBI OHIMIUTITT TYpalbl )KaHa MOTIMETTEp
aiy Oombim TabbuIambl. JKymbicTeiH yieci: Conrycrik KazakcTaHHBIH Jana aiiMarbl JKaFJaibIHIa
OpTYPAl JKEMIeN MaKbUIIAPBIHBIH CAIBICTRIPMANbl OHIMAUIITT Typajibl ajblHFAH JAEpPEeKTep aybll
[apyamrbUIBIFBl OHIIPICIHIH THIMIUIITIH apTTBIpyFa MYMKIHAIK Oepemi. JKyMBICTBIH TpPaKTUKAIBIK
MaHBI3BUTBIFBI MEeH KYHABUTBIFBI ContycTik Ka3akcTaHHBIH Jana aiiMarblHIa JKEMIION JaKbUIIapbIH
ecipy YIIIH HEFYPJBIM TEePCHEKTHBANbBl NaKpUIIAPIbl TAaHIAy, COHJAi-aK aybul [IapyallibUTbEFBI
eHJlipiciHe OeliMIeny TEeXHONOTHSIAPBIH EHTI3y OOWBIHINA YCHIHBIMAAp a3ipiey OO TaObLIa k.
Kywmpicta keneci 3eprrey omictepi KommaHbuIasl: b.A. JlocnmexoBTHIH ToXipuberik ic omicremeci,
J. BpaynnasiH eciMuikTepai ecenke amy amici, H.M. bakaeBTbIH TONbIpaK bUIFANABUIBIFEIH aHBIKTAY
oicTeMeci; 3epTXaHalbIK Tajaayaap; eHIMIII IepeKTepIi MaTeMaTHKAIBIK OHJIEY. 3epTTey HOTIKEnepi
OOifbIHIIIA KyMail-CyJaHK THOPHWIIHIH €H JKOFapbhl OHIMAUIIKTI KaJBIITACTHIPFAHBI AHBIKTAJIBI:
209,1 m/ra xacei1 Macca xoHe 32,6 1/ra Kyprak 3atr. JKyrepi MeH KyMai-cyqaH OyJaHbl IIHKI aKybI3
MeH IIWKi JKaCYHBIK KypaMbl OOWBIHINA JKEMIIONTIH Tene-TeHIIriH kepcerti. [laif3a MeH adpukanbik
Tapbl XKyTrepi MeH Kymaii-cyiaH Oy/liaHbIHa KaparaH/a a3, 0ipak MKeTKUTIKTI )KOFaphl OHIMIILTIKKE He.

PE3IOME

B craree mpencraBieHbl pe3yabTaThl CPABHUTEIBHOM OLIEHKM HETPAIMLIMOHHBIX OJHOJIETHHX
KOPMOBBIX KYJIbTYp IO NPOAYKTMBHOCTH B YycioBusAX crenHod 30He CepepHoro Kaszaxcrana.
OOBEKTOM HCCIEeIOBaHUHN SIBISIOTCS COpPTa W THOPHUIBI COPro-CyJaHKOBOI'O THOpHIA, KYKypy3bl,
nai3el 1 adppukanckoro mpoco. Llensio nccnenoBanuii: MpOBECTH CPABHUTENBHYIO OLIEHKY KOPMOBBIX
KyJIbTYp 1O IPOAYKTUBHOCTH B YCIOBHUAX cTemHON 30HBI CeBepHoro KaszaxcraHa. AKTyalbHOCTB
TEMBI HCCIIEIOBAHUI 3aKIII0YaeTCsl B IIOA00PE U BHEIPEHUH HOBBIX, O0Jiee ypOXKaHBIX U YCTOHUMBBIX
K 3aCyXe KOPMOBBIX KyJIbTyp Juid crenHoi 30HbI CeBepHoro Kaszaxcrana. K 3agauam uccnenoBaHuit
OTHOCSITCS. M3YYHUTh OCOOCHHOCTH BO3JENBIBAHUS KOPMOBBIX KYJIBTYp B cTenmHOW 30He CeBepHOro
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Kazaxcrana; mpoBecTH CpaBHUTENBHYIO OLEHKY YPOXXAHOCTH KOPMOBBIX KYJIBTYp; ONPEAETUTDH
HanboJee MepCHeKTUBHBIE Ui BO3AENbIBaHMA B crenmHol 30He CeBepHoro Kaszaxcrana KOpMOBBIE
KynpTypbl. Hayunas 3HaumMocTh paOOTBI 3aKiioyaeTcd B MONYYEHHH HOBBIX JaHHBIX O
CPaBHUTEIIBHOM YpOXKaHHOCTH Pa3IMYHBIX KOPMOBBIX KYJIBTYp B YCIOBHUSAX CTEMHOW 30HBI CeBEpHOro
Kazaxcrana. Bknmag paGoThl: mojydeHHBIC JaHHBIE O CPaBHUTEIBHOW YPOXKAWHOCTH Pa3IMYHBIX
KOPMOBBIX KyJIBTYp B YCIOBUsX cTenHOM 30HBI CeBepHoro KazaxcraHa mO3BONAT TOBBICUTH
3G (EKTUBHOCTh CEIBCKOXO3SIICTBEHHOTO TPOMU3BOACTBA. [IpakTHdeckass 3HAYUMOCTh M IEHHOCTH
paboThl 3aKitoyaeTcs B Pa3pabdOTKe pPEKOMEHAAlMid 1o BhIOOPY HauMOONee MEPCHEKTHUBHBIX IS
BO37IeNbIBaHMs B cTenHoi 30He CeBepHoro Kazaxcrana KOpMOBBIX KyJbTYp, a TakKe /Uil BHEIPEHUS
aJalTHBHBIX TEXHOJNOTHI B CEIBCKOXO3IHCTBEHHOE MPOM3BOJACTBO. B pabore uCHOnb30BaHbI
CIIEIYIOUIEe METO/Abl MCCIeNOoBaHUA: MeToAuKa omnbiTHOoro nena b.A. JlocmexoBa, Meroj ydera
pacrutenbHoctd [. bpayHa, Meroauka onpezaeneHus BiaaxHocTd 1ouBbl H.M. bakaesa,
nabopaTopHble aHANIM3bl; MaTeMaTHueckas oO0paboTKa ypoXalHbIX JaHHBIX. [lo pe3ynbTaTam
WCCIIEIOBAHUH  YCTAHOBJIEHO, 4YTO COPrO-CY/JIaHKOBBIA THOpug chopMHpOBaT HaHOONBIIYIO
ypoxkariHocTh: 209,1 1m/ra 3emeHod Macchl u 32,6 1/ra cyxoro BemiectBa. Kykypy3a u copro-
CYJaHKOBBIA THOPH]I MMOKa3anu cOaNaHCUPOBAHHOCTh KOPMaMH TIO COJIEPKAHUIO CHIPOTO MPOTEHHA U
ceipoii kierdatku. [laii3a u adpukaHckoe MPOCO MMEIOT MEHBIIYIO, HO JIOCTATTOYHO BBICOKYIO
YpOXKaltHOCTh, 4YeM KYKypy3a U COpro-CyJIaHKOBBIM THOPH/L.
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