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IRRIGATED LANDS DEPENDING ON BIOCLIMATIC POTENTIAL OF GROWING
ZONES

Abstract

The article presents the results of research on selection of non-traditional crops for intensive
use of irrigated lands depending on bioclimatic potential of growing zones.

Growth and accumulation of above-ground mass of spring main crops - oats and peas is slow
compared to winter crops. The bushiness of oats was only 6 pieces, while in winter crops the
bushiness reached 15-16 pieces. The average height of triticale at the earing phase was 108 cm, and
that of rape 115 cm. The highest accumulation of crude and dry weight (2664, 1243 g) was observed
in triticale crop.

The yield of green mass of winter crops in rape averaged 584 kg/ha, in triticale - 554 kg/ha. At
joint sowing oats and peas to the beginning of earing and fruiting phase gain sufficient height: oats -
92 cm, peas - 55 cm, as a result they gain good above-ground green mass - 4 230 and 1 490 grams
per square metre. Biological yield of green mass of joint sowing of oats and peas was 572 kg/ha.

The main winter crops of triticale, rape and for green mass were harvested on 15 and 17 May
and their green mass yields averaged 554 and 584 kg/ha, respectively. Half of the rape and triticale
crops were left to ripen to grain. This part of the crops was harvested on 07-10 July, with an average
grain yield of 24.5 kg/ha for rape and 62.0 kg/ha for winter triticale. On the control variant, where
winter barley crops were sown, the average yield was 56.6 c/ha.

Spring crops of main crops - joint sowing of oats and peas were harvested on 10-12 June, and
the total yield of green mass was 579 kg/ha.

Key words: main crops, drip irrigation, biometrics, yield.

Introduction

In the southern and south-eastern regions of Kazakhstan a large share in the agricultural sector
traditionally falls on medium and relatively small farms.

The basis of agricultural production is irrigated farming, at the same time its potential is not
fully utilised. Of the 2.2 million hectares of irrigated land available on the balance sheet, 1.5 million
hectares are actually used, and only 312,000 hectares are used with the application of water-saving
technologies.

Therefore, the rise of agriculture in these regions is directly related to the efficient use of
irrigated lands, introduction of effective water-saving and resource-saving technologies, cheaper
production in farms and improvement of their economic condition.

Currently, the agrarian sector of Kazakhstan is characterised by low labour productivity due to
low crop yields and productivity of farm animals, the use of outdated technologies, production of low
value-added products, and weak innovation activity of industry entities.
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Taking into account the world experience, environmental conditions and available resources in
Kazakhstan as the optimal approach to the development of innovations in agriculture, the combination
of transfer of foreign technologies with own scientific research is determined [1].

The modern period of agricultural development in Kazakhstan is characterised by the increasing
role of fodder production as a system-forming branch of the agro-industrial complex, which
determines the state of animal husbandry and has a significant impact on improving the efficiency of
farming and crop production.

Its importance is determined not only in providing livestock breeding with fodder, but also in
solving many problems in the biologisation of farming, preservation and improvement of soil fertility,
sustainability of agrolandscapes.

Therefore, studies on selection of non-traditional crops for intensive use of irrigated lands
depending on bioclimatic potential of cultivation zones are relevant.

Methodology and materials

Together with SIMMIT scientists, a new wheat cultivation system Bed-planting system was
developed, which involves sowing wheat on ridges with the preservation of plant residues, reducing
treatments and irrigation along furrows. Irrigation water management is more efficient and less time-
consuming using furrows compared to a traditional irrigation system [2].

The technology consisted of 2 or 3 line seeding on ridges, the width of which is 70-90 cm wide
at a height of 15-30 cm. For the irrigated conditions of northwestern Mexico, such a ridge width used
by farmers for sowing wheat was also convenient for other crops widely grown in grain crop rotations.
With 2-line sowing on the ridge, the distance between the rows, as a rule, was 25-40 cm, and with 3-
line sowing — 15-25 cm. However, the actual distance between rows and rows in the region was
mainly determined by the settings of the seeder.

Raised, permanent ridges heat up faster, which allows for early sowing. The furrows between
the ridges also provide drainage to remove excess water after heavy rains and prevent waterlogging

[3].

The transition from traditional crop cultivation to ridge cultivation technology involves more
effective control of irrigation water and drainage, reduction of weed infestation, improved efficiency
of nutrient use, surface treatment, water savings and higher yields while reducing operating costs [4].

Permanent ridges with a certain row spacing help to retain precipitation and, as has been shown,
increase the yield of sorghum and corn grains, as well as increase the efficiency of water use [5, 6].

When using permanent ridges with complete preservation of plant residues, there was a 1.4-
fold increase in the organic matter content in the 0-5 cm soil layer compared to ordinary sowing [7].

According to Smika, Hobbs and Lafond, comb technology improves the water distribution
system and its efficiency. The technology also provides an alternative to weed control when furrowing
and reduces the area of their growth, while more light falls on the wheat crop itself. In addition, when
cultivated on permanent ridges, the seeding rate is reduced [8, 9, 10].

In the Republic of Kazakhstan, in 2000, the scientific and Production center of agriculture and
crop production began research on the comb method of winter wheat cultivation in the south-east of
the country.

According to the results of Zh.0.Ospanbayev's research, data were obtained that in conditions
of irrigated agriculture, using the comb method of wheat cultivation, it is possible to reduce irrigation
water consumption by 30-40%; reduce seeding rates by 2-2.5 times; reduce the number of basic and
pre-sowing soil treatments by 1.5-2.5 times; carry out a mechanized method of weed control; effective
use of fertilizers due to their local and ridge application [11].

According to the results of research by scientists of the Kyrgyz Republic V.G. Pozharsky,
M.Zh. Akimaliev, A.A.Barko, it was revealed that the most responsive wheat variety according to the
technology of wheat cultivation on the ridges of all tested varieties was the optional Jamin wheat
variety with a grain yield of 55 c/ha and the yield of conditioned seeds of 86%. This yield was
provided at a seeding rate of 110 kg/ha with a row spacing of 80 cm and the number of rows of 2 on
the ridges [12].
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Dzhumshudov, M.Ya. Rzoev, M.G. Akhmedov note that with the comb method of sowing,
irrigation efficiency increases, labor costs of irrigators decrease, as well as the area of plant nutrition
and the tillering coefficient increase [13].

The advantages of comb-furrow technology with soil and resource conservation with a
significant increase in the productivity of winter wheat, mainly due to an increase in the productivity
of bushiness were noted in the works of S.B. Kenenbaev, Zh. O. Ospanbaev, D.A. Sydyk, A.T.
Babakhodzhaev, Kintsler K.M., Karabaev M.K., Kalashnikov A.A. [14-20].

Thus, the cultivation of agricultural crops by the ridge-furrow method can become the main
diversification of the system of irrigated agriculture with water-resource-saving cultivation
technology. Production testing and introduction of new technology in the conditions of irrigation in
the south of Kazakhstan will not only increase the productivity of irrigated lands, but it is of no small
importance in environmental protection, in obtaining environmentally friendly and competitive
agricultural products.

We studied biological features of crops and soil and climatic conditions of the region. On the
basis of these data we selected the following main crops: winter crops - barley, triticale and rape, and
for spring sowing - oats, peas and alfalfa.

Research works on intensive use of irrigated lands and creation of green conveyor were carried
out on experimental-production station of scientific-production, educational centre of ‘Baiserke-
Agro’ LLP located in the foothill irrigated zone of Ili Alatau on light chestnut soils.

The object of our research was light-chestnut soils, drip irrigation, crops of main crops.

Main crops: winter barley, winter triticale, winter rape, joint sowing of oats and peas and joint
sowing of oats and alfalfa.

The total area of the production experiment is 5.0 hectares, the size of the plots is 300 m?, the
repetition is three times.

The solution of the tasks was solved by laying and conducting field experiments and laboratory
analyses.

The following calculations, observations and analyses were carried out in the experiments.

Taking into account the density of standing plants by counting the number of plants on an area
of 1 m? at the beginning and at the end of the vegetation of the studied crops in threefold repetition.

Taking into account the dynamics of the accumulation of plant biomass in the main phases of
their development by sampling from each variant in three-fold repetition with the determination of
raw and dry mass. (Guidelines for monitoring and processing observations of phases of development
of agricultural crops, 1982) [21].

Crop accounting was carried out by direct harvesting and by the method of trial sites. Processing
of crop data according to the method of Dospekhov (1985) [22].

Results and discussion

Monitoring the hydrothermal conditions of agro-climatic zones suitable for two harvests in one
year

For intensive use of irrigated lands by obtaining two harvests per year, the main factors are the
thermal and hydrological conditions of the area, as well as the sum of active temperatures for the
maturation of the main and intermediate crops.

In 2021, we conducted monitoring of hydrothermal conditions in the south and south-east of
our Republic, where irrigated agriculture is developed.

At the same time, the sum of active temperatures by months during the growing season of the
main agricultural crops cultivated on irrigated lands of Kazakhstan was calculated [23]. These data
are shown in table 1.
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Table 1 — Sums of active temperatures by month during the growing season of agricultural

crops

Items D Amount
investigated o = 5

T > 2 > > 2 E IV-X | VX

< > 3 3 Z 3 S
Almaty 315,0 502,2 618,0 722,3 691,3 507,0 2945 3650,3 | Almaty
(foothill zone) (foothill zone)
Taldykorgan | 291,0 489,8 618,0 706,8 663,4 465,0 241,8 3475,8 Taldykorgan
Zhambyl 327,0 517,7 633,0 722,3 663,4 468,0 266,0 35974 Zhambyl
(Taraz) (Taraz)
Shymkent 387,0 576,6 702,0 815,3 7719 567,0 3534 4176,8 Shymkent
(southern (southern
zone) zone)
Maktaaral 429,0 629,0 747,0 822,0 780,0 602,0 408,0 4417,0 Maktaaral
(southernmost (southernmost
zone) zone)

We have also calculated the necessary amounts of active temperatures for the maturation of the
main crops that are cultivated on irrigated lands (Table 2).

Table 2 — The necessary amounts of active temperatures for the ripening of crops

Agricultural crops The required amount of active temperatures, in | Number of days
degrees
from before
1 2 3 4
Corn for grain 2150 2395 120-130
Corn for silage 1830 1950 70-88
Rapeseed 2534 2845 110-120
Barley 1400 1600 55-111
Oats 1350 1650 70-100
Winter wheat in autumn 550 580 250-310
in summer 950 1200
Winter triticale in autumn 600 650 250-310
in summer 1000 1300

Using these data, any farmer or the head of farms in various regions can choose the right crop,
both basic and intermediate, and receive two harvests a year, thereby effectively using irrigated land
and receiving high incomes.

Based on these data and the results of the research work carried out by us and other research
institutions, approximate recommendations for obtaining two harvests per year by crops and regions
will be compiled.

For intensive use of irrigated lands, along with temperature conditions, hydrological conditions,
that is, the availability of water resources, are important.

There were 2.3 million hectares of irrigated land in Kazakhstan until 1991. Occupying 5-6% of
the total structure of sown areas, they provided up to 35% of crop production. Currently, about 1.4
million people are used in agricultural production hectares of irrigated land, of which about 95% are
located in the southern regions of the Republic. Of these irrigated lands, 1.1 million hectares or 79%
are watered by surface method, 104 thousand hectares by flooding, and only 200 thousand hectares
are watered by water-saving technologies (drip, subsurface, sprinkling), which is 13.5%.

The annual surface water runoff of the Republic is 90-100 km!, of which only 51 km' is formed
on the territory of the Republic, and the rest of the water flows come from other countries.

Therefore, the sustainable development of irrigated agriculture in the Southern region of
Kazakhstan can be achieved by the introduction of water-saving technologies and modern irrigation
technology. This will make it possible to effectively use the temperature regime and water resources
of the region and intensively use irrigated lands by obtaining two or three harvests per year.
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The character of growth and development of the studied main crops. In our field experiments
on intensive use of irrigated lands winter barley crops were taken as a control variant, where after
harvesting barley for seeds intermediate crops were not sown, the irrigated field was empty until
autumn. Along with winter barley, winter crops of triticale and rape were sown as main crops, and
from spring crops - joint crops of oats and peas, oats and alfalfa.

The results of observations of growth, development and accumulation of above-ground mass
of the main crops showed that from early spring these crops grow intensively and accumulate
maximum above-ground mass (Figure 1).

il et 7N S

Figure 1 - Observations on growth and development of winter crops: triticale and rape

The results of observations of growth and development of main crops in the tubing phase are
given in Table 3.

Table 3 — Growth, development and accumulation of aboveground mass of main crops in the
tubulation phase on an area of 1 m° (average data for 2021-2023)

Main crops Average number of Average Weight, gr.

plants, pcs/m?® Plant height, cm bushiness of raw mass dry mass
plants, pcs.

Barley for grain 28 53 15 2 280 1150

Rapeseed for 62 72 - 3650 1540

green mass

Triticale per green 32 58 16 2 664 1243

mass

Alfalfa 80 30 - 1050 520

As can be seen from the data in the table, a very high bushiness of winter crops of barley and
triticale was established. Seeding rate of these crops was only 30 kg/ha. The highest accumulation of
crude and dry mass (2664, 1243 ) is observed in triticale crop.

Annual observations of growth, development and accumulation of above-ground mass of spring
main crops - joint sowing of oats and peas were carried out, the average results of which are shown
in Table 4.

Table 4 — Growth, development and accumulation of aboveground mass of spring main crops
— joint sowing of oats and peas on an area of 1 m®, (average data for 2021-2023)

Crops Average number Average Weight, gr.

of plants, pcs/m® | plant height, cm bushiness, pcs. raw mass dry mass
Oats 64 32 6 750 367
Peas 52 25 - 330 178

Growth and accumulation of above-ground mass of spring main crops - oats and peas - is slow
compared to winter crops. The bushiness of oats was only 6 pieces, while in winter crops the
bushiness was up to 15-16 pieces.
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In our field experiments, observations on growth, development and accumulation of above-
ground mass of main crops in the earing phase were carried out, the results of which are shown in
Table 5.

Table 5 — Results of observations on the accumulation of the aboveground mass of winter crops
— the main crops in the earing phase on an area of 1 m® (average data for 2021-2023)

Crops Number of Average Average Biological yield of
plants, plant height, | plant height, | raw mass dry mass green mass, c/ha
pcs/ m? cm cm

Barley (control) 28 92 15 4672 2100 467

Rape 62 115 - 5810 2510 581

Triticale 32 108 16 5490 2140 549

Alfalfa (1st 85 - 1750 830 175

slope)

As can be seen from the data given in the table, triticale in the earing phase gains an average
height of 108 cm, and rapeseed 115 cm.

According to the accepted scheme of experiments, winter triticale and rapeseed were harvested
annually for green mass on May 15 and 17, and winter barley was left as a control option until the
grains ripened. The yield of the green mass of winter rape and triticale crops averaged 584, 554 c/ha,
respectively. After harvesting winter triticale and rapeseed for green mass, intermediate crops — corn
for grain - were sown in these fields on May 17 and 18.

Field experiments continued to monitor the growth and development of spring main crops of
oats and peas (Figure 6). The results showed that joint sowing of oats and peas can be harvested on a
green mass on June 10-12 in the phase of earing oats and pea fruit formation. The results of the
observations are shown in Table 6.

Table 6 — Results of observations on the development of oat and pea crops (joint sowing) on
an area of 1 m° (average data for 2021-2023)

Crops Average (her) Weight of the mass, gr Biological yield of
plant height, bushiness, pcs. number of raw dry green mass, c/ha
cm plants, pcs/ m?
Oats 92 6 64 4 230 1910 423
Peas 55 - 52 1490 680 149
Total - - - 5720 2590 572

With joint crops, oats and peas gain sufficient height by the beginning of the earing and fruit
formation phase: oats — 92 cm, peas — 55 cm, as a result, they gain a good aboveground green mass —
4,230 and 1,490 grams per square meter. The biological yield of the green mass of the joint sowing
of oats and peas was 572 kg/ha.

After harvesting the joint sowing of oats and peas (12.06-15.06), an intercrop, sorghum, was
sown in this field.

Yield of major crops. Yield is the most important performance indicator. It reflects the impact
of natural and economic conditions in which agriculture is carried out, the level of agricultural
technology and culture of farming, the quality of organisation and management of production. It is
through the growth of yields can provide a comprehensive solution to the problem of increasing
production volume while reducing the cost of production.

For further development of crop yield increase and preparation of high quality fodder for
livestock it is necessary to effectively and intensively use irrigated lands during the whole vegetation
period by introducing moisture-saving irrigation methods and innovative crop cultivation
technologies.

Bioclimatic potential of southern and south-eastern regions of Kazakhstan, where irrigated
farming is developed, is quite suitable for intensive use of irrigated lands from early spring to deep
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autumn. With proper selection of sown crops during the vegetation period it is possible to get
additional yield of intercrops.

In our field experiments, research works were conducted to establish ways of effective
utilisation of irrigated lands by sowing main and intermediate crops on the same field.

As the main crops, according to the scheme of the experiment, we sowed winter barley (control
variant), winter triticale and rape for green mass and for grain and joint spring sowing of oats and
peas for green mass, oats with sowing of alfalfa.

Intensive growth and accumulation of above-ground mass of main crops influenced their yields,
Table 7.

Table 7 — Yield of main crops, c/ha

Cultures Yield, c/ha |
grains green mass |
2021 | 2022 | 2023 | average 2021 2022 2023 average
Winter barley 57,6 56,4 | 56,0 56,6 - - - -
(control)
Winter rapeseed 252 | 24,3 24,1 24,5 676 581 495 584
Winter triticale 63,8 | 62,7 | 59,5 62,0 648 549 465 554
Joint Oats - - - - 473 423 404 433
seeding | Peas - - - - 153 149 138 146
Total - - - - 626 572 540 579

The main winter crops of triticale, rape and green mass were harvested on 15 and 17 May and
their green mass yields averaged 554 and 584 kg/ha, respectively. Half of the rape and triticale crops
were left to ripen to grain. This part of the crops was harvested on 07-10 July, with an average grain
yield of 24.5 kg/ha for rape and 62.0 kg/ha for winter triticale. On the control variant, where winter
barley crops were sown, the average yield was 56.6 c/ha.

Spring crops of main crops - joint sowing of oats and peas were harvested on 10-12 June, and
the total yield of green mass was 579 kg/ha (Table 7).

Conclusions

Based on the data obtained from the results of research work for 2021-2023 on the intensive
use of irrigated lands and literature data, the following conclusions can be drawn:

1. Assessment of hydrothermal conditions in the south-east of Kazakhstan, calculations of crop
needs in the sum of active temperatures and the actual sum of positive — active temperatures and the
results of field studies have shown that in the conditions of Almaty, Zhetysu, Zhambyl and Turkestan
regions, with the introduction of new resource-saving technologies, it is possible to obtain two crops
per year;

2. Joint sowing of oats and peas, sown early in spring, creates opportunities for obtaining a
high—quality crop of green mass on average - 579 c/ha by June 10-12 and intermediate sowing of
sorghum in the same field makes it possible to obtain an additional crop of green mass of sorghum
with an average of 629 c/ ha;

3. Winter triticale has been growing and developing intensively since early spring and
accumulates 5,490 grams of raw and 2,140 grams of dry mass from 1 m? of area during the earing
phase. In this phase, the yield of green mass averaged 554 c/ha, and during the full phase of
development, the grain yield was 62.0 c/ha;

4. The results of observations of the growth and development of winter rapeseed showed that
by May 14-16, it is possible to obtain a high—quality harvest of green mass in the range of — 584 c /
ha, and with the passage of the full phase of development - 24.5 ¢ / ha of grain.

Research works were carried out under the research grant project «IRN: AP09259400 Selection
of non-traditional crops for intensive use of irrigated lands and creation of green conveyor belt
depending on bioclimatic potential of growing zones» for the period 2021-2023. Committee of
Science of the Ministry of Education and Science of the Republic of Kazakhstan, the results of which
are given in this article.
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OCIPY AIMAKTAPBIHbIH BHOKJIMMATTBIK OJIEYETIHE BAMJIAHBICTBI
CYFAPMAUJIBI )KEPJIEPII KAPKBIH/IbI HANJAJIAHY YIIIH ADCTYPJI EMEC
TAKBLIIAPBI IPIKTEY

Anoamna

Makaana ecipy aiMaKTapblHBIH OHOKJIMMATTBIK oJICyeTiHEe OaiIaHBICThl CyFapMalibl
XKepIepi KapKbIHIbI Malijaliany YIIiH JOCTYPJIi €eMeC TaKbUIIapAbl ipikTey OOUBIHINA 3ePTTEYIEPIiH
HOTWIKEJEepl YChIHbUIFaH. Ka3akcTaHHBIH OHTYCTIK-IIBIFBICBIHBIH THIPOTEPMHUSIIBIK JKaFaaiIapbiH
Oarayay, aybpll [IApyallbUIBIFBl JTAKBUIAPBIHBIH OCJICEHII TeMIeparypajiap KHBIHTHIFbIHA
KQKETTUIIrH ecenTeysep MEH OHTANUIIbI )KoHe OeJICeH 11 TeMIlepaTypaiap/IblH HaKThl KOPCETKIIITepi
MEH JaJablK 3epTTeyepAin HoTmxkenepi Anmarsel, XKericy, KamObut xone Typkicran o0abIcTapsl
KarJailblHIa pPEeCypCYHEMIEUTIH TEXHOJOTHSUIapAbl €Hri3y Ke3iHae Oip TaHamTaH aybul
[IapyalIbUIBIFI JAKBUIIAPBIHAH KBUIBIHA €Ki OHIMIH aiTyFa 0OJaTHIHBIH KOPCETTI.

XKaznplk Heri3ri JakpUigap - CyjIbl MEH OypIIAKTHIH JKE€p YCTI MaccachblHBIH 6cyl MeH
KUHAKTAIYBl KY3/[IK JaKbUIAAPBIMEH CalbICThIpFania Oasy eceni. CyJbIHBIH OyTanapsl Tek 6 naHa
00J1/1B1, aJT KY3/IK JaKbUIIapbiHaa Oyranap canbel 15-16 nanara neiiin xetti. TpuTukaige MacakTaHy
¢dazaceiana opra ecenmeHn 108 cm OumikTikke sxereni, an panc 115 cm Gonmbl. Kek xkoHe Kyprak
MaccaHbIH €H KeIl JKUHaIybl TpuTukaie (2664, 1243 rp.) nakplabiHaa Oaikanaabl.

Paric ky3aik JakbUIIaphIHBIH KOK Macca OHIMILIIT opTa ecenrneH 584 1/ra, Tputukanesne - 554
1/ra Kypaasl. bipre eriiareH ericTikTeple CcyJbl MEH OYpIIaKThIH MacaKTaHy I€H JKEeMIC TY3y
Ke3eHiHIH 0achIHa KETKITIKTI OMIKTIKKE ue Oomaubl: cyJibl — 92 cM, Oypimiak — 55 cM, HOTHXKECIHIE
O1p apIIsl METPJICH OJIap KAKCHI JKEP YCTI KOK MaccachiH Kypaiiasl - 4 230 xone 1 490 rpamm. bipre
eriireH cyJibl MeH OYpIIIaKThIH KOK MacCaChIHbIH OMOIOTUSIIBIK OHIMIUTIIT 572 11/Ta KypaJbl.

Heri3ri ky31ik gakpligapbl TPUTUKANIE MEH parcThl KoK Maccara 15 xoHe 17 MaMbIpsia opbin
QJIBIHJIBI, SIFHU OJIAPJIbIH KOK MacCachIHBIH OHIMJLIIT COKeciHIIe opTa ecenmneH 554 xone 584 1/ra
Kypanel. Parc meH TpuTHKale NaKbUITAPBIHBIH KApPTBICH JIOHTE JCHIH ICYTe KaJIbIPBUIIBL.
Haxemaapasia 0y 6emiri 07-10 mringeae >KUHANIBI, panc ASHIHIH opTaia eHimainiri 24,5 m/ra, an
tputukane 62,0 u/ra kypaael. Ky3nik apna eriiren 6akpuiay HYCKAachblHIa opTalia eHIMAUIK 56,6
1/Ta Kypamibl.

Bipre erinren Herisri )ka3aplK JaKbULIAPI CYJIbl MeH OypriakThl 10-12 MaychiMa »KUHAIABI
YKOHE YKAChLJT MAaCCaHbIH JKaJIbl OHIMILTITI 579 11/Ta Kypasl.

Kinm co30ep: Heri3r1 AaKplIAap, TAMIIBUIATHII CyFapy, OMOMeTpus, OHIMILTIK.
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HOABOP HETPAAUIIMOHHBIX KYJbTYP IJIA HHTEHCUBHOI'O
NCITIOJIb3OBAHUA OPOITAEMBIX 3EMEJIb B 3ABUCUMOCTH OT
BUOKIIMMATHYECKOI'O HIOTEHIHUAJIA 30H BBIPAIIIUBAHUA

Annomauus

[IpencraBieHsl pe3yiabTaThl HCCIENOBAHUN MOAO0Opa HETPAAMIMOHHBIX KYJIbTYp JUIS
MHTCHCUBHOTO HCIIOJIb30BAaHUS OpPOIIAEMBIX 3€MeIb B 3aBUCUMOCTH OT OHOKIMMATHYECKOTO
MOTEHIIMajaa 30H BeIpamuBanus. OeHKa TuApoTepMUUYECKUX YCIOBHM toro-ocrtoka Kazaxcrana,
pacyeTbl MOTPEOHOCTH CENbCKOXO3SHCTBEHHBIX KYJIBTYp B CyMME aKTHUBHBIX TeMIeEpaTyp H
(bakTUyecKue CyMMBbI TIOJIOKUTENbHBIX, AKTUBHBIX TEMIIEpaTyp M pe3yJIbTaThl IOJEBBIX
UCCIICIOBAaHUIA TIOKAa3aJd, YTO B YCIOBHAX AJjmaruHckod, JKeresicyckoir, YKaMmObUicKOH U
Typkecranckoit oOnacteld MpH BHEAPEHUH HOBBIX PECypcocOEperaroinmx TEeXHOJOTUH MOKHO
MOJTy4aTh B TOJ JIBa YPOXKasi CEIbCKOXO035HCTBEHHBIX KYJIBTYD.

PocT 1 HakomyeHue Haa3eMHOM MacChl SIPOBBIX OCHOBHBIX KYJBTYp — OBCa UM ropoxa HeT
MEIJICHHO MO0 CPAaBHEHHUIO C KyJIbTYpaMu 03UMOro noceBa. Kyctucrocts oBca cocraBuiia Bcero 6 mir.,
TOTJa KaK y KyJbTyp O3UMOTO IMOCEeBa KYCTUCTOCTh aoxoamia ao 15-16 mrt. Tpurtukane B dazy
KOJIOLIeHHsI HabupaeT BbicoTy B cpegHeM 108 cm, a parc 115 cm. Camoe MakcUMallbHOE HaKOIUIEHHE
CBIPOH U Cyxoii Macchl (2664, 1243 rp.) Habmo1aeTcs Y KyJIbTypbl TPUTHKAJIE.

YpoxkaiHOCTh 3€JIEHOM MacChl O3UMBIX KYJIBTYpP Y parca coCTaBwia B cpeqHeM 584 1m/ra, y
TpuTHKane - 554 n/ra. Ilpu coBMEeCTHBIX MOCEBaxX OBEC U ropoX K Hayamy (a3bl KOJOUICHHS U
710,1000pa3oBaHusi HAOMPAIOT TIOCTATOYHYIO BBICOTY: OBeC — 92 cM, Topox — 55 cM, B pe3ysbTaTe
HaOMPaIOT XOPOIIYI0 HaJA3eMHYI0 3eeHyto Maccy — 4 230 u 1 490 rpaMMOB € OJTHOTO KBaJpPaTHOTO
MeTpa. bronorudeckuii ypoxaii 3eJl€eHONM MacChl COBMECTHOTO ITOCEBA OBCA U IrOpOXa COCTaBHII 572
/ra.

OcHOBHbIE 03UMBbIE KYJIbTYphl TPUTHKAJIE, PallC ¥ Ha 3€JeHYI0 Maccy ObUIH yOpansl 15 u 17
Masi U UX YPOXKAWHOCTH 3eJIEHOH Macchl B CpelHeM cocTaBwin 554 u 584 1/ra cOOTBETCTBEHHO.
[TonoBuHA MOCEBOB parca U TpUTHKale ObUIM OCTaBIEHBI AJI JO3pEBaHUsS J0 3€pHA. JTa 4acTh
roceBoB OblIa yopana 07-10 wrost, mpu 3TOM CpeIHsIsl YPOKAMHOCTh 3epHa parica cocraBmia 24,5
1/ra, a o3uMoro Tputukaie 62,0 1/ra. Ha KOHTpoIbHOM BapuaHTe, /i€ ObLIU IPOBEICHBI MTOCEBBI
03UMOT0 STUYMEHS, CPEAHSIS YpOxKaHOCTh cocTaBuia 56,6 1/ra.

SIpoBble MOCEBBI OCHOBHBIX KYJBTYP — COBMECTHBIN IIOCEB OBCa M ropoxa osut yopansr 10-12
UIOHSI, ¥ 00111ast ypOoKalfHOCTh 3€JI€HOM Macchl cocTaBuia 579 1y/ra.

Knrwoueswvie cnosa: OCHOBHBIE KyJIbTYpBI, KalleIbHOE OPOLICHUE, OMOMETpUs, YPOKalfHOCTb.
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