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PE3IOME

B crarbe mpuBeneHBI CpaBHUTENBHBIE PE3yJIbTAaThl BHEAPEHHS] OPTaHUYECKOTO CEIhCKOTO
xo3siicTBa B Mupe U PecrrybOnmke Kazaxcran Ha npumepe Kocranatickoii o0nacTu.

OpraHnyueckoe CeabCKOe XO3SWCTBO HAIPaBICHO HAa (POPMHUPOBAHHE CUCTEM IMPOU3BOJCTBA,
KOTOpOE YIJIy4IIaeT ¥ TMOJACPKUBAET COCTOSHHUE MOYB, OPUEHTHUPOBAHHOE HA TOBBIMICHHUE 30POBHS
JIOZIeH, COXpaHEeHNE IKOCHCTEM, TIPH ATOM HCIOIB3YysI HMHHOBAIIMH M Hay4YHBIE JOCTIKEHHUS C MOIB30H
JUIs OKpy»karomei cpenbl. [Ipu BHEIPEHUH OPraHUYECKOTO CEIhCKOr0 XO034MCTBa B 3TOT MPOLIECC
6}/Z[YT BOBJICUCHBI BCEC CYGT)GKTI)I CEJIbCKOM MECTHOCTH W He TOJIBKO, JJaHHAas OpraHUYCCKas CUCTEMa
OepeT 3a OCHOBY SKOJOTMYECKUE TIPOIECChI, KOTOpPhIE HE HMCIOT MaryOHBIX TIOCICACTBHA H
VYUTHIBAIOT MECTHBIE KIUMAaTHYECKHE VYCIOBUS. Pe3ynpraToM OpraHu4eckoro 3emileleNs, Kak
OomHOTO W3 (DaKTOPOB YCTOMYMBOTO pa3BUTHS, OyIeT CO3JaHWE OKOJIOTHYECKHX MPOIYKTOB
(6roTmpOyKTHI, OpraHWYecKasl MPOIYKIHs), KaTeropus TOBapOB, KOTOPHIE MPOU3BOIATCS C Y4ETOM
BCEX HEOOXOUMBIX HOPM U OPHEHTUPOBAHBI Ha YCJIOBEKA U OKPYIKAIOIIYIO CPEIy.

B mupe 172 crpaHbl 3aHUMArOTCS U Pa3BUBAOT OPraHUYECKOE 3eMIIe/eNine, OOecrieunBas
YCTOHYHMBOE pA3BUTHE CBOUX TEPPUTOPHNA M SKOHOMHUKH, BKJIAQJIbIBas CPEICTBA B OPraHUYECKOE
MIPOM3BOJICTBO NTaHHBIC CTPaHBl Pa3BUBAIOT deloBedeckwil moTeHuan. B Kocranaiickoit obmactu
KPYTHBIMH TIPEANPUSITASIMA 3aHUMAIOINECS MPOU3BOACTBOM OPTaHWYECKON MPOAYKIINHU SBISIFOTCS B
ocHOBHOM xo3siicTBa u3 demopoBckoro paiiona: TOO «Kapkors 007», TOO «lamamty, KX
«KBapray, KX «bekceutroB»y, KX «Meremuna», KX «KoBpMXKHBIX», KOTOpPBIE 3aHATHl B
nepepabaThIBAONIEl W PAaCTEHWEBOMUYECKOW OTPACIH, 3aHUMAIOTCS BO3JICIBIBAHUEM 3EPHOBBIX H
MaCJIMIHBIX KYJIBTYD.
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Abstract

The article presents the results of studies on responsiveness to additional irrigation of samples
and varieties of millet of different ripeness groups compared with the zoned variety - Start. The tasks
of the region are reflected, the need to study forms of millet at irrigation at the present stage, since
changes in temperature and soil conditions are noticeable now, various economic entities have been
formed, which makes scientists look for new ways to increase productivity, quality indicators of crops,
in particular millet, which is the leading cereal crop in the Aktobe region. The varieties of millet bred
and transferred to the State Agricultural Institute have many advantages, but they should also be
flexible under various changes in cultivation conditions, including irrigation. In this regard, we
consider the study of the above question relevant and timely. The experiments showed a positive effect
of irrigation in arid conditions. A noticeable increase in all indicators (weight of 1000 grains, the
number of grains in a panicle, and also the yield of all studied varieties and forms by ripeness and by
comparison with the standard and by year. Highly responsive numbers were identified and conclusions
were drawn. The results of the study will be used to develop recommendations for technologies for
cultivation of millet for irrigation in arid conditions of Aktobe region.

Keywords: irrigation, period, grain, soil, variety, millet, forms.

Introduction. At the present stage, the urgent task is to provide the ever-growing needs of the
population with food, especially crop production. In solving this problem, a significant role is played
by an increase in crop yields. It is known that irrigation contributes to high yields.
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In the Aktobe region for 2018-2020, the task was set - in the region it is necessary to increase
the irrigation area for vegetables and other crops, including cereals, in particular millet.

Millet is characterized by increased drought tolerance and tolerates a lack of moisture better
than other crops. However, despite its high resistance to drought and the ability to economically
consume moisture, it responds very well to additional moisture and significantly increases the yield.
This is confirmed by numerous scientific and industrial experiments of scientific institutions [1].

At different periods of its development, millet requires an unequal amount of water. In the first
third of life, when the ground mass is still poorly developed, it consumes from the soil about 27%, in
the second third of the growing season up to 40% and before ripening 33% of the total amount of
water.

Many researchers note that millet has three critical periods of moisture consumption: the first
from seedlings to tillering, the second from tillering to basting, and the third 20 days after troweling a
panicle when grain is formed and poured [2]. According to A.A. Kornilova (1960), N.P. Agafonova
(1980) millet during the tillering - sweeping period forms a panicle and generative organs. With good
moisture supply during this period, plants develop a powerful root system and leaf surface, lays large
multi-grain panicles. High demand for millet in water and nutrients is noted in the grain filling phase.
Some researchers, emphasizing the importance of irrigation, emphasize that to produce one ton of
grain with a yield of 30-35 ¢ / ha, transpiration and evaporation consumes 700 or more cubic meters of
water in a drought environment, proper irrigation prevents grain fouling (capture) [3]. According to
V.N. Lysova (1968) when watering at different phases of development, irrigation contributes to an
increase in the nature of grain, elements of productivity and yield of millet. Many researchers in
various areas of the country have studied the positive effects of irrigation on the growth, development
and productivity of millet [4-6].

The soil and climatic conditions of the Aktobe region make it possible to obtain high yields of
millet. Confirmation of this is the achievement of the world record of Ch. Bersiev who, with his link in
1943, set a world record for the harvest of millet - from 4 hectares he collected 201 kg / ha, and his
link 80 kg / ha from 32 ha.

Relevance. At this stage, there is a revival of forgotten crops, including the region’s main
cereal crop, millet. To replenish stocks, as well as for imports in the future, there was a need to
increase cultivated areas and yield of millet. In recent years, a number of new varieties of millet have
been transferred for regionalization in the regions. area under irrigation is set to increase.

In this regard, our task is to study the responsiveness of varieties and samples of millet of
various ecological and geographical groups for additional moisture. For this purpose, we have taken,
previously identified by productivity and quality, millet forms from early ripening, mid-ripening and
late-ripening groups.

Research material and methodology. In the study were 10 samples and lines of various
ecological and geographical origin. For the study, early ripening (Mongol-Buryat), mid-ripening
(Kazakhstan steppe), and late-ripening (Prityanshan) millet forms of various ecological and
geographical groups were used in comparison with the standard. The millet-Start variety is taken as a
standard [7.8].

The studies were carried out in 2016-2018 in accordance with the methods, guidelines,
recommendations and instructions adopted in agronomy, vegetable growing, soil science and agro
chemistry: agrochemical methods for the study of soils (M., 1975), B. Dospekhov. The technique of
field experience (M., 1985).

The site where our studies were carried out is located in the zone of moderately arid steppes,
the soil is dark chestnut, medium loamy, slightly saline. The thickness of the humus horizon is 25-40
cm. The humus content is 3.1%. The predecessor of potatoes, the plot area of 2 square meters. During
the growing season, 3 irrigation was carried out: the first - in the tillering phase, the second in the
phase - in the sweeping phase, the third - in the grain filling phase.

Aktobe region refers to areas of insufficient moisture, which are characterized by a small
amount of precipitation and large amounts of evaporation. According to the weather station of
Aktyubinsk, the average annual rainfall is 297 mm., with fluctuations in years of 150-450 mm.
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During the study on the combination of hydrothermal factors, comparatively, arid 2016 and
2018, favorable 2017. The amount of precipitation in June-September amounted to 98 mm in 2017,
78.4 mm in 2016, and 69 mm in 2018, with an average long-term data of 96.3 mm, respectively. The
temperature during the development of millet varied from 15.3 to 22.5 °C in 2017, from 18.4 to 26.6
°C in 2018, against long-term average data of 18.2 - 23.8 °C.

Research results.The results of the experimental data indicate a noticeable effect of irrigation
on the duration of the growing season in all studied samples and the standard. Additional moistening
contributed to an increase in the length of the growing season by 4—12 days; the longest growing
season was observed in late-ripening groups (92 on irrigation of 102 days). In the samples of mid-
ripening groups of millet, the growing season was at the standard level. With the Start standard, on a
dry land, the growing season was 81 days, and on watering an average of three years, with fluctuations
of 87 -91 days.

As observations and surveys showed, irrigation had a positive effect on the overall
development of millet plants. Increased moisture supply contributed to enhanced plant growth. So the
height of plants and the length of the panicle of the standard on irrigation compared to without
irrigation averaged 75 cm and 18 cm for three years. According to the studied forms of millet, these
indicators looked like this: in early-growing groups, respectively, 98.8 centimeters and 18.9
centimeters in mid-ripening groups on irrigation 114.5 and 24.8 centimeters in late-ripening -128.4
and 38.9 centimeters. There is an increase in all morphological indicators with additional moisture.
Analysis of the data showed that the leaf area and the accumulation of air-dry mass of millet increased
from 1.2 times in early-ripening forms to 1.6 times in late-ripening groups of millet.

Our studies showed that the productivity of millet panicle in samples of various ecological and
geographical groups under irrigation conditions increased significantly compared to rainfed control.
On average, over three years, the highest productivity of panicle on irrigation was noted for samples of
Prytyanshanskaya - 7.61 g, Kazakhstan steppe - 6.31 g, exceeding the control by 123.5-134.0%. A
smaller increase in grain mass from the panicle was obtained for millet forms of the Mongol-Buryat
group, although it was significantly higher compared to the standard.

One of the important indicators determining the productivity of millet is the mass of 1000
grains. Irrigation contributed to an increase in this indicator in all studied forms of millet. So, the Start
standard variety over the years of study on the Bogar had a mass of 1000 grains on average 6.6 g, and
during irrigation - 7.2 g. The average value of this indicator in the non-irrigated area was 5.2-7.0, and
on irrigation - 6.1-7.6 g. The mass of 1000 grains in all studied forms of millet fluctuated significantly
depending on environmental groups, weather conditions and irrigation in (table 1).

Table 1 - The mass of 1000 grains of the studied forms of millet for irrigation 2016-2018.

Millet forms Mass of 1000 grains, g
2016 2017 2018 Average on watering | Medium without watering
Start 7,1 6,9 7,7 7,2 6,6
Early ripening 5,9 5,8 6,5 6,1 5,2
Bright 1(mid-season) 7,6 7,5 7,8 7,5 6,9
Wil white (late ripening) 7,7 7.5 7,82 7,6 7,0

Under irrigation conditions, many forms of millet respond positively to additional nutrition,
increasing the mass of 1000 grains. Especially in their responsiveness to moisture, late-ripening
groups differ, which had a larger grain in comparison with the standard and other millet groups.

The number of grains in the studied samples during irrigation increased markedly, which is
associated with improved growing conditions, providing the lower parts of the panicle with moisture.
Under conditions of additional wetting, an increase in the number of grains in the panicle is observed
in all groups of millet ripeness by 10-15%. So the standard for the number of grains over the years of
research without irrigation averaged 541 grains, at irrigation 633, with fluctuations of 576-673 pieces.
The tendency to increase the number of grains in the panicle is observed for all forms of ripeness and
for all years of the study shown in (table 2).
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Table 2- The number of grains in a panicle for the studied forms of millet on irrigation, 2016-2018

Mass of 1000 grains, g
Millet forms Average Without 2016 2017 2018 Averag.e on | Increase %
watering watering
Start 541 651 576 673 633 108,5
Early ripening 294 342 329 367 346 107.,9
Bright 1(mid-season) 676 701 641 728 690 109,7
Wil white (late ripening) 728 798 784 841 807 109,2

The largest number of grains in the panicle was obtained from late-ripening groups of millet
with additional moisture. It should be noted that these forms of millet usually form a large number of
grains, but with insufficient moisture, most of the lower grains are underdeveloped or puny. Therefore,
grazing decreases. In our experiments, an increase in the number of millet grains in the panicle of
various ecological and geographical groups is observed under irrigation from 7.9% to 9.7%.

Our studies showed that the studied new varieties of millet of various ecological and
geographical groups for three years gave the highest yield during irrigation. Thus, the productivity of
the Start standard for an average of three years amounted to 152.4 g / sq.m., and with irrigation 243.8
g/ sq.m. or an increase of 59% (table 3).

Irrigation contributed to an increase in the yield of millet varieties of all groups by an average
of 59-76.4%. At Start, the yield on irrigation in the dry year 2016 amounted to 186.8 g / sq.m, in
favorable years there was a significant increase in productivity per unit area with additional wetting, so
in a favorable wetting year 2017, a yield of 258.0 g was obtained. / sq.m which amounted to 159% in
comparison with the indicators without irrigation. This pattern is observed in all studied varieties of
millet.

Table 3- Harvest millet for irrigation (2016-2018), g/sq.

Productivity, g / sq.m
. Average o
Millet forms 2016 2017 2018 Average on without Increase %
watering .
watering

Start 258,0 186,8 286,6 2438 1524 159
Early ripening 1425 128,0 151,5 140,5 92,2 162,8
Bright 1(mid-season) 330,0 213,7 366,5 283.,4 164,8 172,5
Wil white (late 3029 | 2374 | 3380 23,1 168,5 176,4
ripening)

In all the studied varieties of millet for irrigation, productivity indicators and its components
were significantly higher compared to the plot without irrigation. Highly responsive to irrigation in
arid conditions turned out to be millet varieties of mid-ripening (Kazakhstan steppe) and late-ripening
(Pritsyanshansky) ecological-geographical groups in which the average yield was 72.5-76.4% higher
than the control.

Conclusion.

1. The studied varieties of millet, as well as the standard Start on irrigation, have an increase in
the duration of the growing season by 5-12 days

2. A study of millet varieties of various forms of ripeness showed that additional moisture
creates favorable conditions for the growth and development of the plant, significantly increases
productivity and its elements.

3. On irrigation, all studied varieties of millet show a marked increase in both productive and
quality indicators, which ultimately affected the yield and their components.

4. It was found that millet varieties of Aktobe selection are generally positively responsive to
additional moisture., but a noticeable response to irrigation was found in the Bright 1 variety.,which
exceeded the standard by 72.5%.

5. The increase in grain yield in all studied forms of millet was 59-76,4%.
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6.The results of the study will be used in the development of recommendations for the
technology of millet cultivation on irrigation in arid conditions of the Aktobe region for specialists,
agricultural enterprises and other forms of management.
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TYHUIH

By reulbIMEM Makanaga ayaaHAacThIpbuiFaH «CTapT» COPTHIMEH CallBICTBIPFaHia op TYpii
MiCeTiH TONTapIbIH Taphl YATiIepl MEH COPTTaphlH KOCHIMIIA CyapyFa OeHiMIiIIri Typalisl 3epTTeyiep
HoTIKenepi kenripinred. CoHpaii-ak Oy Makanaaa Ka3ipri TaHIarbl OHIpAiH 0acThl MiHIETTEpPI MEH
Taphl HBICAHBIHBIH 3EpPTTEY KAXKETTUIr KepiHic TamkaH, ce0ebi OyTiHri TaHma TOMBIpaK IeH
KJIMMATTBIH ©3repyiHe OaiaHbICTBl OYJI cajiaia KbI3MET eTEeTiH 3epTTeylIiyiepre TapbIHBIH ©OHIM
KOJIeMiH KOOeHTy >KoHe KeNelIeKTeri TaOUFaTThIH KaHa e3repicTepiHe Kapchl Typa ajaThblH TapbIHBIH
JKaHa TYpJIEpiH MIBIFApTy MakcaThIHAA jKaHa 3epTey JaMbITy COHJai-aK eHJAEY KOoJIJapblH Tada 1oimy
KaxeT Oombimm Typ. CoHBIMEH Karap OYJ 3eppTey JKYMbICHIHAa AKTeOe OOJbICHI OONBIHIIA
aBTOpPJIAPMEH JKYPTi3TeH TOXKIPUOENiK KYWHIe ecenTeyiep MEH DSKCIEPUMEHTTEPIIH KOPBITHIHIIBI
JKYMBICTapbl HAKTHUIAHBIT aHBIKTAIFaH )KOHE PeCiMIeINTeH.

PE3IOME

B cratee mnpuBeneHBl pe3yibTaThl INPOBEACHHBIX MCCIENOBAaHMM 110 OT3BIBYMBOCTH Ha
JOTIOJTHUTENIFHOE OpOIIeHHEe 00pa3LoB U COPTOB MPOCA Pa3IMYHBIX TPYIII CIIEJIOCTH MO0 CPABHEHUIO C
paiioHHpOBaHHBIM copToM - CtapT. OTpakeHBl 3aJaydl peruoHa, HEOOXOAMMOCTh M3y4YeHHs (HOopM
Ipoca Ha OPOLICHUU Ha COBPEMEHHOM 3Talle, TaK KaKk ceddac 3aMeTHbI U3MEHEHHs TEMIICPAaTYPHBIX U
MOYBCHHBIX YCJIOBUH, OOpa3oBaHbl pa3iIHYHbIC XO3SHCTBYIOIIUE (OPMHPOBAHHS UYTO, 3aCTaBIISET
Y4EeHBIX HMCKaTb HOBBIE IIyTH TIOBBIIEHUS YPOXXAHHOCTH, KayecTBEHHBIX IOKa3aTeneil
CEJIbCKOXO3AUCTBEHHBIX KYJIBTYpP, B YaCTHOCTH Mpoca, KOTopas SBJSETCS BeXyLed KpYISTHOH
KyJIbTypoil B AKTIOOMHCKON 00acTu. BeiBenenusie u nepenannsie B I'CH copra mpoca IMEOT MHOTO
IPEUMYIIECTB, HO OHM MIOJDKHBI TaKkKe OBITh T'MOKMMM HpPU Pa3IMYHBIX W3MEHEHUSX YCIOBUH
BO3/ICNIBIBAHNSA, B TOM YHCJIE U MPHU OPOLICHUH. B CBA3M ¢ 3TUM M3ydeHHE BBIIIEHA3BAaHHOTO BOIpOCa
CUMTaeM aKTyaJlbHOHW M CBOEBpPEMEHHBIM. OTNBITH MOKa3aJd TOJIOKUTENBHOE BIMSHHME TOJIMBA B
3aCYIUIUBBIX YCIOBUSAX. 3aMETHO yBeJMUeHHe Bcex Nokaszareneit (Macca 1000 3epeH, uucia 3epeH B
METEJIKe, a TaKKe YPOXKaHHOCTH BCEX H3yYaeMbIX COPTOB M ()OpPM IO BUAAM CIEIOCTH U IO
CPaBHEHHMIO CO CTaHZAapTOM M IO TrojxaM. BBISIBICHBI BBICOKO OT3bIBUMBBIE HOMEpPA U CHEIaHbI
COOTBETCTBYIOIINE BBIBOJABI. Pe3ynbraTel HCcleoBaHWUM OyayT HCIOJIB30BaHBI IMPH pa3padoTKe
PEKOMEHJAIMM TI0 TEXHOJOTMM BO3JEIBIBAHUS IPOCa HA OPOIIEHHMH B 3aCylUIMBBIX YCIOBHIX
AKTIOOMHCKOM 00J1acTH.
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