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THE FORMATION OF OIL-BEARING AGROCENOSISES IN THE ZONE OF DRY STEPPES

Abstract. An important reserve for increasing the yield of sunflower, along with the introduction of new
highly productive varieties and hybrids, is the improvement of agrotechnical methods, the choice of the most
optimal sowing dates is especially important. With adaptive cultivation technology, sowing sunflower in
optimal terms is one of the most important conditions that determine the production of timely, friendly and full
shoots and the further good development of plants. The aim of the research is to study the elements of adaptive
technologies for sunflower cultivation to provide vegetable oil producers with high-quality raw materials. As
aresult of the research, data were obtained on the study of the elements of adaptive technologies for sunflower
cultivation, namely, the sowing time in the conditions of 1 dry-steppe zone of the West Kazakhstan region
when cultivated for seed purposes. Observations have shown that the size of the basket is formed under the
influence of the conditions of almost the entire growing season. In the initial period (up to 5-6 pairs of leaves),
the rudiments of flowers are laid, which determines the possible fertility of plants, and, therefore, to a large
extent, the future size of the basket. The degree of fertilization depends on the conditions during flowering,
which is of considerable importance for the growth of the basket. It was found that the conditions of moisture
supply and mineral nutrition affect the size, completeness and weight of seeds in the basket. As the research
data show, in the experiments, the indicators of the structural components of the yield depended on the timing
of sunflower sowing. At the same time, the highest indicators of the elements of the structure of the crop
were established in the 1st sowing period. As a result of the studies carried out in the conditions of zone 1 of
the West Kazakhstan region, it was found that in order to obtain a full-fledged harvest, it is advisable to sow
sunflower at an earlier date - when the soil warms up at a depth of seeding to 8-10°C. Sowing in these terms
has a positive effect on the growth and development of sunflower, indicators of the structural components of
yield, increases the collection of oilseeds, which is especially important in the arid conditions of the region.
The highest yield is formed when sowing sunflower in the first period (third decade of April) - 1.71-2.81 t/
ha, and when sowing in the second period (first decade of May) it significantly decreases by 0.37-0.74 tons /
ha, while the level of o0il content of seeds was 47.8-47.9 and 48.9-50.1%, the collection of o0il - 0.74-1.21 and
0.60-0.91 t/ha, respectively.

Key words: sunflower, sowing time, biometric indicators, yield, oil content.

Introduction. The main direction in agro-industrial complex of the Republic of Kazakhstan is animal
husbandry. Increasing meat production is currently the most important task facing Kazakhstan’s domestic
livestock industry. In the coming years, agriculture is tasked with increasing export potential of the country
through the supply of quality domestic meat [1, 2, 3, 4].

In order to ensure food security of the Republic of Kazakhstan in the near future, according to the
development program of agro-industrial complex until 2017-2021, in general, in the crop production industry,
the work will continue to diversify crop production by replacing part of the wheat area with more demanded
crops (sunflower, barley, corn, fodder crops). Over the past 5 years, more drought-resistant sunflower crops
have been grown in 1 dry-steppe zone of West Kazakhstan region. In recent years in West Kazakhstan in
connection with the diversification of agricultural commodity producers began to widely cultivate drought-
resistant sunflower crops.
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Sunflower seeds and products of their processing play an important role in the food complex of the
country. Not only the satisfaction of the population’s needs in edible vegetable oil depends on the level of
the gross collection of seeds, but also, to a large extent, the provision of animal husbandry with high-protein
feed. The production of sunflower products is profitable due to high added value. In recent years, selling price
for sunflower in foreign markets was at the level of 100,000 tenge per ton, and in the world markets - from
150,000 tenge per ton.

In Europe, for diversification, it is proposed to use sunflower crops, along with other crops, which is
probably related to its potential adaptation to climate change, competitiveness and attractiveness for food and
energy production [5, 6. 7, 8].

Sunflower cultivation is relevant in the climatic conditions of West Kazakhstan, characterized by high heat
supply and a long growing season. In recent years, sunflower crops in West Kazakhstan region have exceeded
45 thousand hectares, but the yield of oilseeds remains low (7.5-10.5 c/ha). In this regard, the development of
adaptive technologies for the cultivation of sunflower is of particular relevance to increase productivity and
expand the cultivated areas [9].

With intensive cultivation technology, sowing sunflower in optimal terms is one of the most important
conditions that determine the receipt of timely, harmonious and full shoots and the further good development
of plants. For a long time, sunflower was considered an early sowing crop. However, seeds of oilseeds and
hybrids, when sown in cold soil, are affected by fungal diseases, quickly lose their viability, which leads to a
strong thinning of crops and a significant decrease in yields. In this regard, in the literature there are various
data on the timing of sowing (early, middle and late) [10, 11, 12].

In zone 1 of West Kazakhstan, adaptive technologies for sunflower cultivation are poorly studied. In this
regard, we are conducting scientific research to study the elements of sunflower technology for this zone,
namely the sowing time.

Materials and methods. The research was carried out on the experimental field of Zhangir Khan WKATU
within the framework of the grant funding program of the Science Committee of the Ministry of Education
and Science of the Republic of Kazakhstan under the project AP05130172 “Development of adaptive
technologies for the cultivation of forage and oilseeds in relation to the conditions of West Kazakhstan”.

The soil of the experimental site is dark chestnut heavy loamy silty-powdery, physical clay in the arable
horizon contains 51%. The topsoil contains 2.8-3.1% humus. The accumulation of carbonates begins in the
lower part of horizon B, with a maximum in SK horizon at the depth of 70-80 cm. The amount of absorbed
bases in the 0—10 cm layer is 27.8-28.0 mg eq per 100 g of soil. Ca predominates to the depth of 80 cm;
deeper - Mg. Na content in the arable and subsoil horizons is low, 3.1-3.6% of the total absorbed bases. The
soil in a one-and-a-half-meter layer contains 672.5 mm of moisture, and retains - 481.3 mm, of which the
productive one is 236.7 mm, in the arable layer - 160.8, respectively; 102.1; 57.6 mm. The bulk density of soil
varies from 1.22-1.28 g/cm® in the arable layer to 1.65-1.66 g/cm? at the depth of 80-120 cm.

According to the morphological characteristics of the genetic horizons of the profile and agrochemical
parameters of the arable layer, the soil of the experimental site is characteristic of dry steppe zone of West
Kazakhstan. The experiments used a hybrid of the Avangard sunflower. Seeding rate recommended for zone
1 of West Kazakhstan. Tillage system adopted in the 1st zone of West Kazakhstan region.

When conducting research on the study of sunflower, nitrogen and phosphorus mineral fertilizers were
used in the recommended doses for the region.

The repetition of the experiment, the size and location of plots when setting up, organization of observations
of the onset of phenological phases, the counts of the growth and development of sunflower were carried out
according to generally accepted methods [13].Statistical processing of research results by the method of
variance, analysis using computer programs [14].

Results and discussion. The choice of optimal sowing time is an important factor in obtaining timely
and harmonious seedlings. The choice of sowing time, along with moisture availability, is determined by
the temperature of soil surface. Creation of favorable conditions for plant growth in the initial period and
possibility of successful weed control in the pre-sowing period depends on the correct choice of the sowing
time and pre-sowing soil cultivation.

One of the important conditions for the start of germination of sunflower seeds is the conditions for water
absorption, which largely depends on the permeability of the outer covers and water-absorbing properties of
seeds. During the germination period, as a result of water absorption, the activity of numerous enzymes is
activated, which contribute to the transformation of complex substances of the seed into simple ones, which
then go to the formation of a seedling.
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Seeds of modern varieties and hybrids contain relatively many protein compounds in which a relatively
high content of glutamic acids, proline and phenylalanine, which determines high enzymatic activity of seeds
during germination.

Due to genetic characteristics and a change in chemical composition of sunflower seed by high-oil seeds
during germination, the intensity of the process of absorbing a large amount of water from the environment
increases. The intensity of water absorption by sunflower seeds also depends on the content of productive
moisture in the soil, which in turn is determined by the sowing time.

As shown by the research data, when sowing in 1 period, sunflower seedlings were observed 14 days after
sowing. The field germination of sunflower when cultivated for oilseeds was 92.60% (46.3 thousand pieces
of plants per 1 ha).

At the second sowing period, the field germination of sunflower was slightly lower than in the first sowing
period. Field germination of sunflower when cultivated for oilseeds was 90.00% (45.0 thousand pieces of
plants per 1 ha). Full shoots on the option 2 of the sowing date were noted 10 days after sowing.

As the observation data show, in comparison with the 1st period in the 2nd sowing period, the duration of
the sowing-seedlings period decreased by 4 days. If at 1 sowing period the duration of the sowing-germination
period was 14 days, then in the 2 sowing period the duration of this period was 10 days.

The dynamics of linear growth of sunflower depending on the sowing time. When cultivating sunflower
for obtaining sustainable yields, it is important to form full biometric data of crops. At the same time, the
evenness of plants in height is one of the most important indicators that determine manufacturability of
sunflower. The success of high-quality agrotechnical care operations and, especially during harvesting,
depends on evenness, which will significantly reduce technological losses in seed yield.

By morphology, sunflower has a powerful, leafy, green, herbaceous, in the lower part a lignified stem,
ending with an inflorescence. The stem surface is rough, matte, covered with multicellular hairs of two types:
large conical hairs have thickened shells and end with a tip, and smaller curved bead-like hairs consist of
small rounded cells with thin walls.

According to the research of G.V. Pustovoit (1966), the stem length in sunflower varies from 60 cm in
early ripening to 200 cm or more in mid-ripening varieties of oil group and up to 450 cm in plants of silage
varieties. The diameter of the lower part of the stem in the optimal plant density ranges from 2 to 4 cm, in
lonely plants it can reach 8 cm [15].

Observations have shown that, before flowering, anthode stimulates the growth of the stem and, to some
extent, inhibits the growth of the plates of the upper leaves. After sprouting up to 2-3 pairs of leaves, sunflower
plants grow slowly and can be easily oppressed by weeds. In studies prior to the budding phase in sunflower
in all variants of the experiment, significant deviations in height were not observed. In the flowering phase,
the plant height is almost completely formed.

The analysis of the dynamics of the increase in the height of sunflower during the growing season showed
that at the beginning of the growing season, in the phase of 2 pairs of true leaves, plants of the 1st and 2nd
sowing periods had a height of about 8.34-8.62 cm.

By the phase of 7-8 pairs of leaves, the linear growth of sunflower reached 23.10-26.50 ¢cm in option 1,
and 21.15-23.14 c¢cm in option 2.

Subsequently, for the period from anthode formation to the full flowering phase, the increase in linear
growth was the greatest and reached up to 50%. In the phase of anthode formation, the height of sunflower
plants, depending on the sowing time, was 54.02-59.25 cm.

As the measurement data show, sunflower plants of the 1st sowing date, starting from the phase of 7-8
pairs of leaves, differed in height compared to the 2nd sowing period.

By the flowering phase, the height of 1 term sunflower plants had a height of 110 cm.

As itis known, in sunflower, the most active growth processes occur during the phases of anthode formation
- flowering. During the period of anthode formation - flowering, not very favorable weather conditions
developed (hot weather 35-40°C, in the absence of precipitation), which in turn affected the growth processes
of sunflower plants.

The growth rate during the noted period is associated not only with hydrothermal conditions, but this
process is associated with the development of root system. During this period, there is an active absorption of
nutrients and water. Further, from the phase of seed formation to the phase of complete ripeness, the supply
of the forming seeds with nitrogen, phosphorus and other elements occurs mainly due to their mobilization
from vegetative organs.

One of the reserves allowing to increase sunflower harvests in conditions of intensive farming is the
widespread introduction of hybrids into production, adapted to local conditions.
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Studies on the influence of the sowing time on the productivity of the studied hybrid of Avangard sunflower
have shown that this hybrid practically responded well to the sowing time.

The formation of productivity elements of sunflower plants largely depends on biological characteristics
of hybrids. High-oil hybrids are more productive when sowing in well-heated soil, when the soil temperature
at the seeding depth is not less than + 8 + 10°C, i.e. at the first sowing period.

The provision of sunflower plants with environmental factors is determined not only by soil-climatic and
weather conditions, but to a large extent by their mutual influence in sowing, competition between them for
light, water, nutrition. The less thickened the sowing, the more favorable conditions each plant develops, the
more fully their potential yield is realized: more flowers are laid in the anthode, the lower the empty grain,
the larger the seeds. The maximum sowing yield can be achieved only with the best satisfaction of the needs
and full realization of the potential productivity of each plant.

Of the elements of the crop structure, which determine the productivity of one plant and the crop as a
whole, a significant role belongs to the size of anthode and their grain content.

Observations have shown that anthode size is formed under the influence of the conditions of almost the
entire growing season. In the initial period (up to 5 - 6 pairs of leaves), the rudiments of flowers are laid,
which determines the possible fertility of plants, and, therefore, to a large extent, the future size of anthode.
The degree of fertilization depends on the conditions during flowering, which is of no small importance for
anthode growth. It was found that the conditions of moisture supply and mineral nutrition affect the size,
completeness and weight of seeds in an anthode.

As the research data show, in the experiments, the indicators of the structural components of the yield
depended on the timing of sunflower sowing. At the same time, the highest indicators of the elements of the
crop structure were determined in the 1st sowing period.

At the 1st sowing period, the indicators of the sunflower yield structure were high compared to the 2nd
sowing period. In this version, the diameter of the sunflower anthode is 14.0 cm, which is 1.8 cm more
compared to the 2nd sowing period.

In an anthode of sunflower of the 1st sowing period, the number of seeds in the anthode with a mass of
1000 seeds of 38.12 g was 1097 pieces.

In the 2nd sowing period, 1013 achenes weighing 1000 seeds 34.15 g were determined on an anthode with
a diameter of 12.8 cm.

As a result of the studies carried out in the conditions of zone 1 of West Kazakhstan region, it was found
that in order to obtain a full-fledged harvest, it is advisable to sow sunflower at an earlier date - when the soil
warms up at the depth of seeding to 8-10°C. Sowing during these periods has a positive effect on the growth
and development of sunflower, indicators of the structural components of yield, increases the collection of
oilseeds (table 1, 2, figure 1), which is especially important in arid conditions of the region.

The highest yield is formed when sowing sunflower in the first period (third decade of April) - 1.71-2.81
t/ha, and when sowing in the second period (first decade of May) it significantly decreases by 0.37-0.74 tons/
ha, while the level of seed oil content was 47.8-47.9 and 48.9-50.1%, oil collection - 0.74-1.21 and 0.60-0.91
t/ha, respectively.
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Figure 1 - Yield (t/ha) and oil content of seeds (%) depending on the timing of sunflower sowing
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Table 1 - Plant density and structure elements of sunflower yield depending on the sowing time

Plant density, = Anthode area, Number of achenes made Weight of 1000  Huskness,

Sowing
date*  thousand pcs/ha cm? in an anthode, pcs. achenes, g %
2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
1 41,0 39,7 158,3 3799 1097 1532 38,1 46,1 22,0 23,0
2 38,8 39,8 128,6 314,0 1013 1348 34,1 38,6 240 248
LSD 2,4 2,1 23,1 256 75 89 1,5 1,7 0,8 0,6

05

* - 1 sowing period - the third decade of April, 2 sowing date - the first decade of May

Table 2 - Vegetation period and sunflower productivity depending on the sowing time

Biological productivity, Seed oil content,

Sowing date*  Vegetation period, day Oil collection, t/ha

t/ha %
2018 2019 2018 2019 2018 2019 2018 2019
1 116 118 1,71 2,81 479 47,8 0,74 1,21
2 117 120 1,34 2,07 50,1 48,9 0,60 0,91
LSD - - 0,30 0,23 0,9 0,7 0,12 0,15

05

* - 1 sowing period - the third decade of April, 2 sowing date - the first decade of May.
Conclusion. The optimal time for sowing sunflower in the conditions of zone 1 of West Kazakhstan
region is sowing at an earlier date, when soil warms up at the depth of seeding up to 8-10°C.
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KYPFAK JIAJIA JKAFTAMBIHIA MAWJTBI ATPOIIEHO3APIBI KAJTBIIITACTBIPY

AnHoTanus. KaHa >xorapbl @HIMII cOpTTap MEH TMOPUATEPIi EHIi3yMeH Karap KYHOarblC eHIMIUTIIrH
apTTHIPYIBIH MaHBI3Abl PE3EPBl arpOTEXHUKAJIBIK OICTEpHl >KeTiimipy Oonbim TaOblIamel, acipece eriH
CaJIyAbIH €H OHTAMJIbl Mep3iMIEepiH TaHIayAblH MaHbI3bI 30p. BeliHmik ecipy TEXHOMOTHSICHI Ke3iHze
KYHOAQFbICTBIH OHTAMJBI €ric Mep3iMi ©CIMIIKTEpIiH JKaKChl OHIN-ecil, Jep YaKbIThIHAA, Kaylal >KoHe
TOJIBIKTAM ©CKiH OepyiH aHBIKTAMTBIH MaHBI3bl [APTTAPIABIH Oipi OONbIN TaObUIAABl. 3epPTTEYAiH MaKcaThl
eCIMIIK MalblH OHIIpYIIIEepai camajibl MIMKI3aTHeH KaMTaMachl3 €Ty YLIIH KYHOarbIic ecipydiH OeHiHmik
TEXHOJIOTHUSUIAPBIHBIH 3JIEMEHTTEPiH 3epTTey Oonbin TaObutaabl. JKypriziareH 3eprreynep HOTHKECIHAE
Batsic Kazakcran o0ibICHIHBIH | -1 KypFak JanaiblK aliMarbl )KaF1ailblHAa TYKBIMIBIK MaKcaTTa ecipiieTin
KYHOAFbICTBI ©CipyiH OeHiHAIK TEXHOJOTHACHIHBIH JJIEMEHTTEPiH, aTal aiTKaHaa cedy Mep3iMaepiH 3epTrey
JKOHIHJIET1 IepeKTep aiblHAbl. bakpuiaynap kepceTkeHIel, ce0eTTiH Meepi OYKii BereTalusuIbIK Ke3eHHIH
KaFIainapbIHbIH ocepiHeH Kajblracaabl. bactamkel kesenme (5-6 skym jkamblpakka ACWiH) TYIIepAiH
OypuiikTepi canbiHagbl, Oy ©CIMAIKTEpAiIH BIKTUMAI jKeMic OepyiH, eMeK, ceOeTTiH Oonaiak MejmepiH
aHbIKTaiapl. To3aHIaHy Iopekeci TYJIAeHy Ke3iHAeri Karaainapra OaimaHbICThl, OyJl ce0eTTiH ecyi yIuiH
aiitapablkTail MaHBI3ABL. bliFanMen kaMTaMachl3 €Ty KoHe MUHEPaABIK KOPEKTEHY Kafaiiapbl cedeTTeri
TYKBIMHBIH M6JIILIEpiHe, TONBIKTHIFbIHA JKOHE MaccachlHa dCEp €TETiHI aHBIKTANIbl. 3epTTey AepeKTepi
KOPCETKEeH |, TOKiprnOe KY3i1HAe TYCIMHIH KYPBUIBIMIBIK KYpaM/Ibl 06JIiKTepiHiH KOPCETKIITepi KyHOAFbICTHI
ceOy Mep3imaepine OaillaHBICTBI OOJIBIN WIBIKTHL. ByJl peTTe acThIK KYPBUIBIMBI 3JIEMEHTTEPIHIH €H KOFaphl
kepcetkimTepi 1 ceOy mep3iminge Oaiikanel. bateic KazakcTan oONBICHIHBIH 1-111i aiiMaFbIHAA KYPri3iireH
3epTTeyiep HOTHKECIHAE TONBIKKAHIBI OHIM ajy YLIIH KYHOAFrbICTHI €ryli epTe Mep3imie >KYprisreH >keH
SKEeH/IIr aHBIKTaJIJIbI )KOHE TYKBIM ceOy TepeHairinaeri tonsipak 8-10°C-ka aeiin Kp3ysl THic. by mep3imue
ceOyiH KYHOAFBICTBIH ©CIMi MEH JaMybIHA, TYCIMHIH KYPBUIBIMABIK KYpaM/bl O6JIiKTepiHiH KOpCceTKITepine
ocepi MOJI, MaIITbl TYKBIMAAPIBIH KUBIMBIH YJIFalTaabl, MYHBIH 9cipece KypFakK Jajiaibl aiiMak YIIiH MaHbI3bI
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30p. EH skoFapbl eHIMAUTIK KyHOAFBICTHI OipiHIII Mep3iMmIie (COyip/aiH YUIHINI OHKYHAIriHAE) ceOy Ke3iHme
1,71-2,81 1/ra Kypaabl, ai ekiHm Mep3iMe (MaMbIp/IbIH OipiHIII OHKYH/IIT1) ceOy Ke3iHe O TIONeI Il TYpae
0,37-0,74 1/ra neiiin TeMeHAEH i, OYJT peTTe TYKIMHBIH MAMIIBUTBIK JIeHTreli Tricinme 47,8-47,9 xone 48,9-
50,1% kypaiiasl, Maii xubiMbl THiCiHIIE 0,74-1,21 xone 0,60-0,91 1/ra Kypags!.

Tyiiingi ce3nep: kyHOaFbIC, ceOy Mep3iMepi, OMOMETPHSIIBIK KOPCETKIIITED, OHIMILTIK, MAMITBIIBIK,
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®OPMUPOBAHMSI MACJIUYHBIX ATPOIIEHO30B B 30HE CYXUX CTENEN

AHHOTanusi. BaXXHbIM pe3epBOM NOBBIIICHUS YPOKAHHOCTH IMOACONHEYHNKA, HAPSly ¢ BHEAPECHHEM
HOBBIX BBICOKOTIPOAYKTHBHBIX COPTOB M THOPHIOB, SIBISETCS COBEPLICHCTBOBAHME ArpOTEXHMYECKHX
npruéMoB, 0COOEHHO BaXKeH BBIOOp HamOoJee ONTHMAbHBIX CPOKOB NoceBa. lIpu aganTHBHON TEXHOIOTHH
BO3JIEJIBIBAHUS MIOCEB ITOJICOTHEYHUKA B ONTUMAJIbHBIC CPOKH SIBJISETCS OAHUM W3 BAXKHEUIINX YCIOBHM,
OIIPEEIISIOIINX OTy4YeHHE CBOCBPEMEHHBIX, IPY>KHBIX U ITOJTHBIX BCXO/I0B 1 AaJIbHEHIIIEE XOpOIlee pa3BUTHE
pacrenuil. Llenpio uccnenoBaHuii SBISETCS N3yYCHHUE IEMEHTOB AalTUBHBIX TEXHOJIOTWH BO3CITIBIBAHUS
MOACOMHEYHUKA [yl oOecredeHusl MPOM3BOAMTENICH PAaCTUTENBHOIO Macia KadyeCTBEHHBIM ChIpbeM. B
pe3yibraTte NPOBEACHHBIX HMCCICAOBAaHUN IOTYYEHBl JAHHBIC 10 HW3YUYCHUIO BJIEMEHTOB aJalTHUBHBIX
TEXHOJOTWH BO3/AECIBIBAHUS TOJCOJIHEYHHKA, a MMEHHO CPOKOB IIOCEBAa B YCJIOBHMAX | CyXO-CTENHOMN
30HbI 3ananHo-KazaxcraHckoil o0macTu mpu BO3/ENbIBAHUM Ha ceMeHHble 1enu. HabmromeHus: mokasaiu,
YTO pa3Mep KOP3MHKH (OPMUPYETCS MOJ BIMSAHUEM YCJIOBHI MOYTH BCEr0 BEreTallMOHHOrO repuona. B
HavyaJIbHBIN Mepuos (10 5 — 6 map JIMCTHEB) 3aKIIabIBAIOTCS 3a4aTKH LIBETKOB, YTO OMPEAEISICT BO3MOKHYIO
IUIOIOBUTOCTh PACTCHMH, a, CIEAOBATENIbHO, B 3HAYUTEIBHOW Mepe — U Oyaywuii pasmep Kop3uHkd. OT
YCJIOBUH BO BpeMs LIBETCHHUS! 3aBUCHUT CTEIICHb OIUIOJOTBOPEHHS, YTO MMEET HEeMaloe 3HaueHUe W IS
paspacTaHusi KOP3UHKHU. YCTaHOBIJICHO, YTO yCIOBHUS BIAroo0eCeYeHHOCTH U MUHEPAIbHOTO MU TAHUS BIUSIIOT
Ha pa3Mep, BHITOIHEHHOCTh U MAacCy CEMsH B Kop3uHKe. Kak moka3pIBalOT JaHHBIC HCCIICAOBAHUI, B OIBITAX
[0KA3aTeNI CTPYKTYPHBIX COCTABIISIOIINX YPOXKAWHOCTH 3aBUCEIHN OT CPOKOB IOCeBa NojacoiHednuka. [Ipu
3TOM HamOoJiee BBICOKHE IOKA3aTesId 3JIEMEHTOB CTPYKTYpPbl YpoXkasi ycTaHOBIEHBI B 1 cpoke mocesa. B
pe3yJbraTe MpoBeICHHbIX HCCICA0BaHUHN B YCIIOBHX 1 30HbI 3anaano-KazaxcTaHnckoi 001acTH yCTaHOBIICHO,
YTO JUIS [TOJYYCHUS TIOJIHOLIEHHOTO YPOyKasi IOCEB MOICOIHEUHHUKA 11€71ecO00pa3Ho IPOBECTH B Oosee paHHHE
CPOKH — IIPU NMPOrPEBaHMU MOYBHI Ha TITyOuHE 3a1enku ceMsiH 10 8—10°C. IloceB B 3TH CpPOKM OKa3bIBAET
MOJIOKUTEIbHOE BIMSIHAE HA POCT M PAa3BUTUE MOJCOJIHEYHMKA, TOKA3aTEJIM CTPYKTYPHBIX COCTABIISIOLIMX
YPOXXaHOCTH, YBEJIMUYMBAECT COOP MacloCEeMsiH, YTO OCOOCHHO Ba)KHO B 3aCYLLIMBBIX YCJIOBHUSX PErHOHA.
HauOonee Bbicokast ypoxxaliHOCTh (hOpMHUPYETCS MPH IOCEBE MOACOTHEYHUKA B IIEPBbII CPOK (TPEThs ieKana
anpensi) — 1,71-2,81 T/ra, a mpu nmocese BO BTOPOH CPOK (IiepBast A€Kaaa Masi) OHA JOCTOBEPHO CHUKAETCS
Ha 0,37-0,74 1/ra, mpu 3TOM ypOBEHb MACIUYHOCTH ceMsiH coctaBmi 47,8-47,9 u 48,9-50,1%, cObop macna —
0,74-1,21 u 0,60-0,91 T/ra COOTBETCTBECHHO.

KiroueBble cioBa: MOACOJIHCYHUK, CPOKM TI10CCBa, 6I/IOM€TpI/I‘lCCKI/I€ IIOKa3aTeCJiu, ypO)KafIHOCTL,
MACJIIMYHOCTD
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