ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

KA3AKCTAH PECITYBJIMKACKI

YJTTBIK FBUJIBIM AKAJJEMUACBIHBIH
K. U. CornaeB ateiHarsl Ka3ak yITTBIK TEXHUKAIBIK 3€PTTEY YHUBEPCUTETI

XABAPJJAPBLI

N3BECTUA NEWS

HAILIMOHAJIbHOM AKAJIEMUU HAYK OF THE ACADEMY OF SCIENCES
PECITYBJIMKU KA3AXCTAH OF THE REPUBLIC OF KAZAKHSTAN
Kazaxckuii HallMOHaJIBHBIN NCCIIE0BATENbCKHIM Kazakh national research technical university
texHuueckui yausepcureT uM. K. Y. Catnaesa named after K. I. Satpayev

I'EOJIOI'USA '’KOHE TEXHUKAJIBIK I'bIJIBIMJIAP
CEPUSACHI

¢

CEPUA

I'EOJOI'MN U TEXHUYECKHUX HAYK

¢

SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

2 (428)

HAYPBI3 - COVYIP 2018 .
MAPT — AIIPEJIb 2018 1.
MARCH - APRIL 2018

KYPHAIJI 1940 XbIJIJAH IIBIFA BACTAFYAH
KYPHAII UBAAETCA C 1940 r.
THE JOURNAL WAS FOUNDED IN 1940.

KBbUIBIHA 6 PET IIBIFAZIBI

BBIXOIUT 6 PA3 B T'O/]
PUBLISHED 6 TIMES A YEAR

AJIMATBI, KP ¥FA AJIMATBI, HAH PK ALMATY, NAS RK



2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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WATER-SAVING TECHNOLOGY OF IRRIGATION OF CORN

Abstract. Annually increasing deficit of irrigation water in the Republic of Kazakhstan under market condi-
tions dictates the need for rational and economical use of it. In this regard, the development and implementation of
irrigation methods and techniques that ensure a uniform water distribution over the irrigated field, automation of the
irrigation process, increase in labor productivity and reduction of water loss for filtration are relevant in the zone of
irrigated agriculture. Creation of perfect irrigation systems with reliable technical means and progressive irrigation
technology allows toensure highly efficient use of irrigated lands and increase the yield of cultivated agricultural
Crops.

The article suggests a new method for watering a plant, allowing to switch from watering to watering the plant
and providing irrigation water saving up to 80-86%.Given the materials of field research on its use for irrigation of
tomatoes and corn in the conditions of Kazakhstan [1].

Keywords: injection watering, xylem, driver unit, osmotic pressure, low pressure, suction, evaporation,
transpiration, injection needle, injection, drip irrigation, refueling tank.

Introduction.The decisive factor for obtaining a stable and high yield of agricultural crops in the arid
zone of Kazakhstan is irrigation water. In many agricultural formations, due to a shortage of irrigation
water during the intensive phase development of plants, a large number of products are not received.

At present, to maintain the normal life of plants, depending on the weather conditions of the growing
season, for each hectare of sowing by irrigation is supplied from 3000 to 10,000 cubic m of water.

Of these irrigation norms, only 10-20% areused by plants to form the crop, the rest isspent on
physical evaporation from the soil surface, descends into the underlying layers or remains in the same soil
layer.

Different plants consume water in unequal quantities, it varies both during the day and during the
growing season. By the end of the vegetation, the need for water decreases.

In the dry and hot period plants use 2-3 times more water for vegetation than in temperate climates.
Therefore, in order to obtain high yields, it is very important that the plants are supplied with water in the
required quantity. It is necessary to maintain a constant turgor pressure in the leaf cells.

For this purpose, the soil is humidified artificially. Analysis of the development trend of irrigation
technology in all countries of the world in recent years convincingly testifies to the intensive development
of perfect irrigation systems of a new type, based on the continuous supply of plants with water during the
growing season in accordance with the course of their water consumption.

Proceeding from the physiological features of the aboveground and underground plant organs, we
found it necessary to put them on the very watering, that is, water must be supplied directly to the
xylemBased on the physiological characteristics of the aboveground and underground plant organs,we
found it necessary to put them on self-watering, that is, water must be supplied directly to the xylem.

Methodology.The experience was carried out in the conditions of the Almaty region, in Zhambyl
district at peasant farm "Bereke". Crop seeding according to the options of the experiment was carried out
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on May 19, when the average moisture of the meter layer was 93% of the lowest moisture capacity. The
first watering in the general options of the experiment was carried out when the moisture of a meter layer
of soil was at the level of 70,6% of the lowest moisture capacity i.e. 15,15% of the weight of the dry soil
(table 1). The first watering on both options was carried out on June 23 at 12 noon [2].

Table 1 — Dynamics of soil moisture from sowing untilfirst watering

19 May 31 May 10 June 31 June 15 July 22 July

% M/ra % M/ra % M/ra % M/ra % M/ra % M/ra

18,75 | 2644 17,0 2397 | 17,01 | 2397 1692 | 2388 | 14,80 | 2087 | 14,80 | 2087
2122 | 2992 | 1733 | 2444 | 17,01 | 2397 1694 | 2388 | 1505 | 2122 150 | 2115
19,74 | 2783 | 1820 | 2566 | 17,23 | 2412 17,15 | 241,8 | 1506 | 2124 15,1 212,9
18,84 | 2656 | 1830 | 2580 | 17,35 | 2446 17,07 | 2407 | 1577 | 2224 154 | 217,
1969 | 5557 | 18.84 | 5313 1737 | 4818 17,08 | 4814 | 16,01 | 4541 1501 | 4233

23,60 665,6 18,35 517,5 17,39 490,4 16,93 477,4 16,41 462,8 15,35 432,9

19,85 | 559.8 18,53 522,5 17,38 | 4902 17,02 | 4795 | 17,0 4794 15,30 | 4332

20,24 | 2888,1 18,15 2570 17,65 2435,6 17,01 2398 15,74 22519 15,15 2139,6

Account of the supplied water to the furrows (option 1) was performed by using triangular weirs and
under injection irrigation (option 2), on a scale.

After watering, the moisture content of the soil reached the value of the lowest moisture capacity.
The second irrigation time for option 1 (furrow watering) came on 12 August with an irrigation rate of
950 cubic m/ha (table 2).

Table 2 — Accounting of the supplied water to the furrows (option 1)

Beginning Durationofwatering Water Water
and ending - . Irrigation rate Note
of watering minutes seconds discharge, 1/s supply, 1
00_1~40 90 m=650 cubic m/ha
107-12 5400 0,5 2700 m,=2.70 cubic m/ha
00 151 111 m =950 cubic m/ha Totalof corn
117-12 6700 0,6 4000 m,=3.990 cubic m/ha
Total 6700 or 6,7 cubic mfor 42 sq.m area

At the first watering it was possible to supply 2,7 cubic m of water and in the second watering -
4 cubic m of water. During vegetation of corn plant in the plot with area (42 sq.m) consumed 6,7 cubic m:
300 = 22,3 liters of water.

At the same time, the total water consumption of corn was 4726 cubic m/ ha (table 3).

During the vegetation period in the more humid year the corn silage, under furrow watering used
moisture from soil reserves in the range of 1296 cubic m/ha, atmospheric precipitation — 1830 cubic m/ha
and irrigation water - 1600 cubic m/ha. Before the injection irrigation of corn silage used 2396 cubic m/ha
of water from the soil [3-7].

In the second option, where watering was carried out by injection method, during the corn silage
growing period on experimental crops were used 342,5 liters of water from soil (for one plant 1,2 liters of
water), while the irrigation rate was 84 cubic m/ ha at the rate of 71thousand grew in the first (table 4).

Irrigation water savings was 91% compared with furrow watering. Under furrow watering,
the irrigation rate in the external water was 1600 cubic m/ha and under injection method —
300 cubic m/ha.
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Table 3 — Total water consumption of corn silage under furrow watering, cubic m/ha

Dates of irrigation Initial moisture reserve, Inflow Total water
(2002) cubic m/ha precipitation fromsoil fromwatering consumption
19.05 2888 - - - -
31.05 2570 650 +318 - 968
10.06 2436 450 +134 - 584
30.06 2398 450 +48 - 498
15.07 2252 200 +146 - 346
22.07 2140 +112 650 650
31.07 2470 ) +330 - 112
10.08 220 - +278 950 1;38
31.08 2170 30 -30

30

Total 1830 1296 1600 4726

Table 4 — Water accounting for injection irrigation (option 2, experimental plot No. 1)

Period of Horizon of water | Difference, | Water discharge per W:‘;elr Od(;scllzl ?ft%e Note
observations in the tank, cm cm 100 plants in liters per P p
in liters/day
17 VI 20 - - - Full filling 1 cm - 5 liters of
30 VI 12 8 40 0.038 water
5vI 4 8 4_0 0.08
5VII 20 -

Refilled 80 liters of water and
80 the level is brought to 20 cm

15 VII 4 16 0.08 .

15 VII 20 _ 3'5 Refilled 80 liters of water

58 Xg 5(3) ? - 0.07 Refilled 35 liters of water and
the level is brought to 20 cm

31 VI 6 14 70 0.07

31 VIl 20 - - .

10 VIII 6 14 70 0.07 Refilled 70 liters of water

10 VIII 20 - - .

15 VIII 13 7 35 0.07 Refilled 70 liters of water

28 VIII 7 6 30 0.03

Total water discharge for vegetation 400 liters.

Results. For the period from June 17 to August 28 per 100 pieces of corn silage spent under injection
400 liters of water, and per plant 400: = 4 liters of water. In the translation of 1 hectarethe irrigation rate of
corn silage under injection method of irrigation was 300 cubic m/ha and under furrow irrigation method it
was 1600 cubic m/ha. Water saving was 81% [8-10].

The data in table 5 show that the maximum water demand of corn silage during the injection was
observed from June 20 to July 10 in the period of throwing out the panicle and the beginning of flowering.
At this time, one corn silage per day sucked from the injection needle an average of 0,08 liters of water
[11,12].

During injection method of watering, the plant does not stop consuming water from the soil by roots.
In total, the total water consumption of corn was 4,073 cubic m/ha (table 5).

When the irrigation method was injection, the total water consumption of corn silage was 4073 cubic
m/ha, while under furrow irrigation it was 4726 cubic m/ha.

In wet years, the main part of the total water consumption constitutes atmospheric precipitation and
the use of a reserve of moisture from the soil (table 6).

Observation of the growth and development of corn was carried out every 15 days during the growing
season.

They are presented in table 7. There is no significant difference in the growth and development of
corn silage this year. However, there was a tendency for a certain increase in the leaf area and plant in the
options where the watering was conducted by injection method.
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Table 5 — Total water consumption of corn silage under injection method of irrigation (option 2), cubic m/ha

Period of Initial moisture reserve Inflow of moisture Total water
observations in the soil — - - consumption
precipitation fromsoil fromwatering
9V 2888 - - -
20V 2613 570 275 - 845
31V 2570 80 43 - 123

Start of plant injection

17 VI 2196 450 374 120 944
30 VI 1779 450 417 867
15 VII 1557 200 222 100 522
31 VII 1404 - 153 153
15 VIII 1195 80 209 80 289
28 VIII 945 1830 1943 300 4073

Table 6 — Components of the total water consumption (experimental plot No. 1)

Ofthem
. . Total water consumption, o : ;
Experimentoptions el i precipitation fromwatering fromsoilreserves
cubic m/ha % cubicm/ha | % cubic m/ha %
1. Furrow watering 4726 1830 35 1600 30 1219 25
(control)
2. Injection watering 4073 1830 45 300 8 1943 46
Table 7 — Growth and development of corn silage in 2011
Period 1 option (furrow watering) 2 option (injection watering)
of observations height, cm area of leaves, sq.cm height, cm area of leaves, sq.cm
31V 5,1 9 5,10 9,23
15 VI 27 115,5 27,15 116,18
30 VI 115 1209 115 1228,5
15 VIl 190 2657 191 2592
20VII 220 2722 230 2755
15VIII 230 3690 238 3735
31VII 250 3960 250 3776

In experimental crops, the growth and development of corn silage, depending on the method of
irrigation, have their own peculiarity. Under watering by furrows, there was some inhibition in growth and
in development of corn, due to a decrease in moisture supply at the beginning of the next irrigation. Under
injection method of watering corn silage during the vegetation, the water was evenly supplied to the cells
of the leaf, which positively influenced the growth of plants [13, 14].

The intensive growth of the leaf in the second option is probably due to the fact that irrigation water,
supplied directly to the xylem of the plant, quickly and easily advances to the leaf cells and the plant was
constantly in the conditions of self-watering.

At continuous supply of water to the plants in the cells of the leaves, the turgor will be constant, and
the cells will be saturated with water. Under furrow irrigation is not always possible to accurately deter-
mine the watering time and any delay with watering can have a negative effect on the turgor of the leaf
cells. Thus, under injection water supply, plants do not suffer from a lack of moisture. Plants take water as
much as it needs for normal growth and development. All this contributes, ultimately, to the formation of
yields. Under injection irrigation, the yield of green mass of corn silage to 80 t/ ha was greater than in the
control variant.

The largest yield of corn was noted in the second variant (456 c/ha), where irrigations were carried
out by injection method (table 8).
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Table 8 — Corn silage yield andwater consumption coefficient

Experimen Method Yield, Total water consumption, Water consumption coefficient,
toptions of watering centner/ha cubic m/ha cubic m/centner
1 Furrow watering (control) 419 4726 11,2
2 Injection watering 456 4073 8,9

Conclusion. During injection method of irrigation to produce one centner of the crop was used
8,9 cubic m of water and under watering by furrows was used 11,2 cubic m of water. The productivity of
irrigation water under injection method is very high, 1 cubic m, gives 1,5 centners of production, while
irrigation by furrows gives 0,25 centners (table 9). Consequently, with traditional irrigation, our farmers
now spend a huge amount of water, moistening the entire territory, whereas the plant uses a meager part of
it. Therefore, in the conditions of water resources shortage (it increases every year) the use of some types
of crops for irrigation, in small areas the water-resource-saving irrigation technology is of great
importance [15-18].

Table 9 — Irrigationwaterproductivity

Experimen toptions Yield, Irrigation rate, Irrigation rate productivity,
P p centner/ha cubic m/ha cubic m/centner
1. Furrow watering (control) 419 1600 3,85
2. Injection watering 456 300 0.66

Observations of the growth of the corn root system showed that during furrow irrigation the roots
penetrated to a depth of 74 cm, and when the irrigation method was injection, the roots spread to a depth
of 36 cm.

It can be noted that corn silage before the first irrigation succeeds in extending the root system to a
depth of 35-40 cm. Further growth of the root system with the injection irrigation method is not signi-
ficantly noticeable. In our opinion, this is due to the fact that after the injection the plants are not needed in
the roots, because water is supplied to the zone of differentiation of the root hairs directly into the xylem.
At this time, the roots terminate their function of supplying plants with soil moisture.

Table 10 — Dynamics of soil moisture change
in the experimental plot No.2 in the numerator - %, in the denominator — cubic m/ha

, ) May June July August Moisture
Experiment options consumption,
15 31 15 30 15 31 15 28 cubic m/ha
Optionl 19,2 18,0 16 13,8 11,8 10,8 9,1 7,6
(open) 2669 2500 2224 1918 1640 500 1265 1060 1609
Option2 19,2 ) _ _ _ _ _ 13,9
(closed) 2669 1932 737
Option3 _ ) 15,8 12,8 11,2 10,1 8,6 6,8
(openinjectionwatering) 2196 1779 557 1404 1195 945 1724

These data show that in conditions without irrigation from May 15 to August 28, the total moisture
consumption from the soil was 2669-1060 = 1609 cubic m/ha, whereas the closed area by film (the soil is
closed between plants), the moisture consumption was 2669-1932 = 737 m*/ha (table 10).

Findings. At a rough calculation, the moisture transpiration through the corn silage leaf organ was
737 cubic m/ha, and the physical evaporation from the soil was 1609-737 = 872 cubic m/ha.
Consequently, of the total water discharge of the non-irrigated fields, about 46% is transpiration and 54%
physical evaporation. When the irrigation method was injection, the total water discharge in the field was
2669-975 = 1724 cubic m/ha, of which 1724-0.46 = 793 cubic m/ ha for transpiration and 931 cubic m/ha
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for physical evaporation. In this third option, observations were made over supplied water by injection. On
the option there were 20 corn plants, on which 80 liters of water were used for injection irrigation, which
translates for 1 ha that is 300 cubic m/ha. This volume of water (300 cubic m/ha) completely goes to the
transpiration of plants, it is fed into the interior of the plant. If we take into account that the water
consumption for transpiration according to rough estimates was 793 cubic m/ ha from May 15 to August
28, then it can be assumed that corn plants for silage from the moment of entrance to harvesting during the
injection irrigation, in addition to the injection water from the soil, are sucked 793-300 cubic m/ha of
water [19-21].

The preliminary economic effect is based on an estimate of the costs of irrigation water (the main
factor) and the variants of the experiment, using the results of table 11.

Tablel1 — Economic efficiency on irrigation water costs

Irrigation rate, cubic,

Cost of 1 cubic m

Cost of irrigation water

Savings compared to

Options m/ha of water in tenge in tenge the final option. tenge
1- furrow watering 4570 0,2 917
2 - injection watering 330 0,2 66 848

Cost of irrigation water on control (furrow irrigation) at a price of 1 cubic m of water in Almaty
region cost 0,2 tenge and an irrigation rate of 4570 cubic m/ha is 917 tenge/ha. When injectionwatering
(irrigation rate 300 cubic m/ha) water costs do not exceed 66 tenge/ha (table 11).

Thus, in comparison with furrow irrigation, under injecting irrigation by reducing irrigation water
costs ensured saving of 848 tenge/ha.
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'Kasak y/ITTBIK arpapiiblk yHHBepcHTeTi, Anmathl, Kasakcras,
K. XKuembaes arsiaiars: Kazak eciMik Kopray soHe KapaHTHH FhUIBIMU 3epTTey MHCTHTYThI, AMaThl, KaszakcTan,
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KYI'EPIHI CYFAPYJA CYJAbl YHEMJEY TEXHOJIOTUACBHI

Annoranus. JKpUT caifblH, HAPBIKTHIK Kargaiina Kasakcran PecmyOmikaceiama cyFapMaitsl CYIObIH TaIIIBUTBI-
FBIHA OAWTAHBICTHI CYbl YTHIMABI )KOHE YHEMI malinanany Kaxer. OChIFaH OailJIaHBICTEI, CYFapyAbIH jKaHa 9licTepi
MEH TOCUIAEPIH eHTi3y, CyFapMalbl CyAbl OipKenKi 6eiyai KaMTaMachl3 €Ty, aBTOMATTaHABIPBIIFAaH CyFapy HpoIeci,
OHIMJIITIKTI apTTHIPY XKOHE CyFapy aiMarbIH/a Cy LIBIFBIHBIH a3aiTy, 0acKa Ja mapanapabl iCKe achlpy aybll apya-
LIBUIBIFBI CaNlaChIHAA ©3€KTi Ooubin OThp. Kasipri TaHma CyrapyAblH O3bIK TEXHOJIOTHUIAPBIMEH, CEHIMII TeXHH-
KaJIbIK KypaJIlapMeH >KaOJbIKTaJFaH CyFapy JKYWECiH Kypy, aybUILIapyallbUIbIK JaKblIIapbIHBIH OHIMIUIIIH apT-
TBIPBIII, CyFapMaJlbl JKepiiep/ii THIMII MaiialaHyFa MyMKIHZIK OepeTiHi co3cis.

Makanana cyrapmaisl cyabl 80-86% meiiiH yHemjeyra MYMKIHIIK OepeTiH CyFapyIbIH >KaHa oJici Kapac-
TeIpbUTFaH. Ka3akcTaHHBIH jkarqalibIHAa KbI3aHaK IIeH XKYTepiHi CyFapyFa KoJJlaHyFa apHaJFaH JallajiblK 3epTTeyJiep
MaTepuangapbl YChIHbLIFaH. [1]

Tyiiin ce3aep: MHBEKIMSUIBIK CyFapy, KCHIeMa, ajliblH-ajla OPHATBUIFAH KYPBUIFBI, OCMOTHKAJIBIK KBICHIM, TO-
MEH KBICBIM, COPY, OyJIaHy, TPaHCITUPALNs, UHBEKIMSIIBIK HHE, MHBEKIHS, TAMIIBUIATHIN CYFapy, KYIO LIUCTEPHACHI.

K. K. Aﬂyapﬁekosl, A. E. Anausipoa’, T. 7K. MenaunbaeBa’, A. Paz[3ﬂBnllyc3, A. H. EypKeTﬁaeBa1

'Kasaxckuii HAIMOHANBHBIN arpapHbIi yHHBepcHTeT, Anvathl, Kasaxcran,
*Kasaxckuil Hay4qHO-MCCIIe/I0BATeIbCKHIT HHCTUTYT 3aIlUThl ¥ KapaHTHHA pacTenuii uM. JK. XKuemGaena,
Anmarsr, Kazaxcran,
’Yungepcurer Anexcanapa Crynrusckoro, Jlutsa, Kaynac

BOJOCBEPET'AIOIIASA TEXHOJIOT WA OPOIIEHUSA KYKYPY3bI

AHHoTanus. ExXeronHo yBenmuunBaromuics neuIuT opocuTensHoi Boasl B Pecry6imke Kazaxcran B ycio-
BUSIX PBIHKA JIMKTYeT HEOOXOIUMOCTh PAl[MOHAIBHOIO M SKOHOMHOIO €€ MCIOJIb30BaHus. B cBs3u c 3THM, paspa-
00TKa M BHeJIpEeHHE CIIOCOOOB M TEXHUKH IOJIMBOB, 00ECIIEUHBAIOIINX PABHOMEPHOE pacipeeieHle BOAbl 10 0po-
IaeMOMY TIOJIIO, aBTOMATH3alMsl TpoLecca MOJNBa, MOBBIIIEHHE IIPOU3BOUTENILHOCTU TPYAA U CHIDKEHUE MOTEPU
BOJIBI HA (DMIIBTPALINIO, SIBJISIIOTCS aKTyalbHBIMH B 30HE opouraeMoro 3emienenus. CozaHue COBEpIIEHHBIX OPOCH-
TEJILHBIX CHCTEM C HAJCKHBIMU TEXHUYECKHUMHU CPEICTBAMHU M MPOTPECCHBHON TEXHOJOTMH OPOIICHUS MO3BOJISIOT
obecrieunTh BBICOKO3()(HEKTHBHOE MCIOIB30BAaHUE OPOIIAEMbIX 3€MENb U TIOBBICHTH YPOXKaiHOCTH BO3/EIIBIBAEMBIX
CENTbCKOXO03SHCTBEHHBIX KYJIBTYP.

B crarbee npetaraeTcst HOBBIH c1oco0 JUTs MOJINBA PACTEHHUH, TTO3BOJIIONINI IIEPEXOANTH OT MOJIHMBA K TOJIUBY
pacTeHnu U 00ecIeYnBaroIIeil SKOHOMHUIO OpocUTeNbHON Boabl 10 80—86%. [IpuBoasTcs MaTepHuanbl MOJIEBBIX HC-
CJIEJOBAaHUS 110 HCIIOJIB30BAHUIO €T0 [T OPOILICHHS TOMATOB M KYKypy3bI B ycinoBusix Kazaxcrana [1].

KnroueBble c10Ba: MHBEKIMOHHBIN MONINB, KCUIIEMa, 3a/Ial0IUICs YCTPOHCTBA, OCMOTHYECKOE JABICHUE, HH3-
KOHAIIOPHAsi, BCACBIBAHUS, UCIIAPEHUS, TPAHCIUPALXs, MHBEKIIMOHHASL UIJIa, HHBEKIIUPOBAHUS, KaIleIbHOE OpOIIe-
HUS, 3aIIPaBOYHBIN Oak.
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