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Annotation. Presently, the Republic of Kazakhstan, particularly the Kyzylorda region, grapples
with a significant water scarcity issue. In light of this, the utilization of the drip irrigation method plays a
crucial role in the judicious management of water resources. In regions like Kyzylorda, characterized by
pronounced drought conditions, the efficacy of employing a low-pressure drip irrigation system is notably
high. This approach results in an augmented land utilization coefficient, savings in material and labor
costs, and an enhanced efficiency in the utilization of irrigation water. The implementation of a drip
irrigation system contributes to the improvement of soil nutrition, air circulation, and water-physical
properties. It mitigates soil erosion risks, ensures optimal water utilization by supplying irrigation water
directly to the roots of each plant, and thereby maximizes the plants' water utilization efficiency. The
likelihood of achieving abundant, excellent, and consistent harvests from agricultural crops rises. This
method offers several advantages compared to alternative irrigation techniques, including reduced labor
costs, preservation of the soil's fundamental structure, prevention of surface soil folds, the ability to
concurrently apply fertilizers to the root system area, a potential 30-100% increase in crop productivity, a
50-60% decrease in irrigation water usage, and suitability for use in areas with high slopes.

Keywords: low pressure drip irrigation, water deficit, soil fertility, method of tomato drip
irrigation.

Introduction. In order to preserve the soil fertility of the irrigated lands of Kazakhstan,
the main element of melioration, the area where the root system of the plant is located, is to
create new water-saving technologies and irrigation methods that ensure the supply of nutrients
along with irrigation water, and put it into production. In this regard, the drip irrigation system
can ensure efficient use of water and land resources in irrigated agriculture.

There is a possibility that the land utilization factor (LUF) when using the drip irrigation
system can be increased to 90-95%. The indicator of LUF is very low in the method of
systematic irrigation. Drip irrigation system does not waste water as compared to systematic
irrigation method. These indicators prove that the efficiency of the drip irrigation system is very
high. In systematic irrigation, water losses are used for evaporation, and secondly, during
systematic feeding, water is absorbed into the lower layer of the soil - wasted [1-3].

Research methods and materials. The presented article deals with the technology of
growing tomato crop using the method of calculating the irrigation regime of the crop in the low-
pressure drip irrigation method, which has high economic performance and water saving, and
does not require large funds. When determining the irrigation schedule for tomatoes, various
factors such as the overall and daily average water requirements of the crop, the volume of
irrigation, the frequency of irrigations, and the quantity of water applied are taken into account.
The results of the research on tomato crop growth, productivity and economic efficiency of the
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drip irrigation method, calculation of the main parameters of the low pressure drip irrigation
method are presented.

The study was conducted at the experimental farm situated in the winter area of
Karaultobe, affiliated with the Kazakh Rice Research Institute named after Y. Zhakhaev
(KazRRI). Average daily and total water consumption of tomato crop was studied and
determined.

The soil water regime of the study was dependent on the irrigation operation, because
only 300 m*ha of useful precipitation fell during the growing season this year. The moisture
content of the soil corresponded to 75% MMC, the moisture content of the soil corresponded to
15%, the moisture reserve in the soil corresponded to 1080 m3/ha. Tomato seedlings were
planted on April 30, and the first irrigation was carried out on May 1. In general, the tomato crop
was watered 10 times during the growing season in 2022 due to high air temperature.

According to the results of the study, the moisture content of the soil in our case is 70-
73%, H=0.5 m, =1.39 t/m’, =21.5% and =14.6-15, 8%.

The moisture reserve during vegetation was determined by the following equation [4-6]:

=100 - - T (1)
here: W- moisture reserve during vegetation, m*/ha; H - soil moisture depth, m; y -
density of the soil in the reference layer, t/m?; is the minimum moisture content of the soil,
%.

When tomato seedlings were planted in the open field, the minimum moisture content of
the soil was 15.0%, and the moisture reserve in the soil was equal to 1080 m*/ha. This indicator
corresponds to 73% of the soil's fertilizer

The order of irrigation of agricultural crops depends on the natural and climatic
conditions of the region and the characteristics of the irrigated crop.

In general, the water regime of the soil is formed under the influence of irrigation and
precipitation. Water evaporated from the soil and plants is replenished by re-watering.
Monitoring of moisture dynamics in the soil layer should be carried out in the intervals from the
day of planting tomato seedlings until harvesting the last crop.

Irrigation was carried out when the moisture content of the soil was lower than 70%
corresponding to MMC.

It was found that when watering tomatoes with drip irrigation, the humidity of the soil,
which corresponds to 70% MMC, decreased 23 times.

The method of determining the moisture reserve in the method of drip irrigation was
carried out according to the method of the method of systematic irrigation (equation 1, table 1).

When planting tomato seedlings in an open field, the minimum moisture content of the
soil was 15%, and the moisture reserve in the soil was equal to 1090 m*ha. This indicator
corresponds to 72% of the soil's fertilizer.

In order to obtain stable and high-quality crops from agricultural crops, soil irrigation is
carried out. Due to the botanical and biological characteristics of tomato, it is an important
indicator to correctly determine the depth of moisture of the relevant soil layer in drip irrigation
technology. The required soil moisture layer for vegetable crops is 0.3-0.5 m.

The main indicator is the study of the amount of water supplied to one plant and the
formation of the soil moisture contour when creating an irrigation regime in the drip irrigation
method. Depending on the mechanical composition of the soil and the length of time the soil is
moistened, the contour and volume of the soil is formed at different levels during drip irrigation.

In the drip irrigation method, the wetting diameter of the soil surface is taken into
account to determine the soil wetting contour, while the wetting diameter of the soil surface and
wetting depths are taken into account when determining the volume of the wetting layer.

The contour of soil moisture in the drip irrigation method was determined by the
following equation:
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=—, m’ @)

here: D is the wetting diameter, m.

The influence of the duration of irrigation on the depth of soil moisture was determined.
As the time of watering increased, the depth of soil hydration was observed (Table 1).

When 20 cm depth of soil, 70% MMC, q=1.2 1/h, was moistened for 60 minutes, the
moisture contour of one tomato plant was formed between 0.020-0.030 m?, and one tomato plant
was given water between 0.050-0.065 m?>.

If the soil depth of 30 cm is moistened with 70% MMC, q=1.2 I/h for 130 minutes, the
moisture contour of one tomato plant is formed between 0.030-0.050 m?, the volume of water
supplied to one tomato plant is 0.0100-0.01500 m?.

The soil surface wetting diameter (D) showed the following indicators:

1.g=1.2 I/h - 20 cm deep - 20-24 cm, 30 cm deep - 21-30 cm;

Table 1 — Moisture contour and volume of one plant during drip irrigation of tomato crop

(7]

The  soil | Soil moisture | Duration of | Flow of  the | Moisture Amount of
surface depth, (H),m; | moistening of the | dropper (q), I/h contour  of | water
wetting reference layer of one tomato | supplied to
diameter, the soil, min plant, m? one tomato
(D),cm plant, m?

70% MMC. 1 dropper is installed at the base of one plant

22 20 60 1,2 0,30 0,0060

25 30 135 1,2 0,044 0,0133

As the water flow of the dropper and the depth of wetting of the soil layer increases, it is
observed that the amount of irrigation increases with the amount of wetting of the base of one
plant. For tomato crop, it was determined that it is sufficient to place 70% of the soil that can
form a moisture contour of 0.050-0.070 m? at the base of one plant, 1 dripper per plant, g=1.2 1/h.

The beginning of each irrigation operation was carried out according to the determination
of soil moisture, and the end was stopped according to the time required to moisten the reference
layer of the soil.

If 20 cm of soil corresponding to 70%, q=1.2 1/h soil moisture is moistened in 70
minutes, 30 cm is moistened in 130 minutes.

The main part of the root system of the tomato crop grows and develops in the area of
drip irrigation, which contributes to the active growth of the root system. Fertilizers are directly
delivered to the root system of tomatoes together with water, nutrients are better absorbed by the
plant. In drip irrigation, the supplied water moves slowly along the soil, ensuring that the soil is
not eroded. Compared to other irrigation methods, the advantage of drip irrigation system is very
high.

Due to the scarcity of water resources, promising technological small-volume irrigation
systems are systems that provide mineral fertilizers, while saving irrigation water directly to the
root system of agricultural crops. In such systems, the coefficient of land use (LUC) increases to
95% and prevents wasteful evaporation of water [8].

When using the drip irrigation method, the determination of irrigation and irrigation
quantities was carried out according to the following indicators:

- depth of moistening of the soil layer, cm;

- length of irrigation time, min;

- amount of elementary irrigation;

- the number of plants per hectare, units/ha;

- calculated amount of irrigation, m*/ha;

-watering number, times.
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A. Zhatkanbaeva's new equation for determining the amount of elementary irrigation
given to one plant in the method of drip irrigation of the tomato crop is proposed [9]:

, . 11000, — ; 3)

here: t is the duration of moistening of the reference layer of the soil, minutes; q - water
flow of the dropper, 1/h; 60 is the number of minutes in 1 hour.
Determining the estimated amount of irrigation:

= “)

here: is the amount of elementary irrigation, m*/root; n is the number of plants per
hectare, units.

Depending on its botanical characteristics, the root system develops in the 40-50 cm layer
of the soil when the tomato crop is planted in an open field by seedling. In the first month after
planting tomato seedlings, the depth of soil moistening was taken as 30 cm. It is taken into
account that the root system of the plant does not grow along the deep layer of the soil at this
time, as noted by academician A.N. Kostyakov in his works [10-12].

By multiplying the amount of elementary irrigation () of the tomato crop determined
by equation (3) by the number of plants per 1 hectare (in our case n=35705 plants/ha), the
calculated amount of irrigation () in the method of drip irrigation of the tomato crop by
equation (4) was determined (table 2).

During the growing season, the tomato crop was watered 19 times: 3 times in May; in
season - 5 times; in July - 6 times; in August - 5 times. Irrigation amount M =2390 m* ha.

Table 2 — Elementary and calculated irrigation amounts of tomato crop during drip
irrigation (70% MMC)

Watering day | Depth of | Duration of | Amount of | Estimated Watering
moistening  of | irrigation time, | elementary amount of | number, times
the soil layer, | minutes irrigation, irrigation,
cm m?/root m?/ha

1 2 3 4 5 6
05.05 130 0,0025 89
13.05 30 125 0,0024 86 3
23.05 130 0,0025 89

Kyzylorda region desert zone belongs to the steppe, the natural moisture coefficient is
equal to  (Ky) = 0.20. As a result of the distribution of the amount of tomato irrigation
determined by the drip irrigation method by decades, the maximum amount of water given to
tomatoes was 270-320 m?*/ha between the third decade of June and the first decade of August.

We noticed that the high amount of water consumption during the growing season
corresponded to the beginning of the appearance of tomato fruits, the beginning of fruit ripening
and the beginning of mass ripening. During these times, 320-820 m*ha of water was supplied to
the tomato fields (Table 3).

As a result of the order of irrigation of the tomato crop in different ways, the following
indicators were obtained according to the average values: in systematic irrigation, the average
amount of irrigation of the tomato crop was 530 m*ha, on average, it was irrigated 9 times: if it
was irrigated 2 times in May; it was irrigated 3 times in June, 3 times in July, 1 time in August,
the average amount of irrigation is 4820 m?/ha.
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Table 3 — Distribution of the amount of irrigation by stages of tomato development

Research Phases of development Distribution of irrigation | Total,
version names volume by decades, m*ha | m’/ha
Drip Planting seedlings 80;80;100 260
irrigation | Beginning of flowering time 100;180 280
Beginning of mass flowering 320 320
The beginning of the appearance of fruits 370;450 820
Beginning of fruit ripening 370;260 630
Mass ripening of fruits 180;130 310
Average amount of irrigation, m*/ha 2620

In the drip irrigation version, the average amount of tomato irrigation was 130 m3/ha, and
the average amount of irrigation was 21 times: in May - 4 times, in June - 6 times, in July - 7
times, in August - 4 times, the average amount of irrigation - 2650 m*ha .

Compared to the drip irrigation option and the systematic irrigation option, the irrigation

water efficiency here is on average 2170 m?/ha, that is, the irrigation water efficiency is 55%.
(table 4).

Table 4 — The order of irrigation of tomatoes by different methods determined by the years

of the study (70% MMC, according to average values)

Research Average Number of | Irrigation Irrigation Economy of
options irrigation irrigation period amount, m*ha | irrigation water
amount, m*/ha m’/ha | %
1 2 3 4 5 6 7
Optionl. 530 9 May 2 4820
Regular June-3
watering July 3
(control) August-1
Option2. 130 21 May 4 2650 55%
Drip June-6 2170
irrigation July 7
August 4

Compared to the method of drip irrigation, local moistening of the soil is formed here,
and mass moistening is formed in the method of systematic irrigation.

Academician A.N. Kostyakov's water balance of the total water use of the tomato crop in
the drip irrigation method:
= + = +N+A — (5)
and

= + +A | —, (6)

If it is determined according to the equations, the moisture reserve during the growing
season (1), the average daily water use (AE) is determined according to the following equations:

NE=E —

(7)

The dynamics of the total water use (E) of the tomato crop in the drip irrigation method
showed the following indicators for each month: in May - 15 m?ha; in season - 33m?ha; in July
- 33 m*ha and in August - 22 m*/ha.
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Table 5 — Average daily water use of tomato crop

Determin | Soil  moisture | Falling on the field, m*/ha Total  water | Daily average
ed date reserve, m*ha Precipit | From From use, m*/ha (E) | water use
ation soil irrigation m/ha (AE)
®) @aw) | M)
1 2 3 4 5 6 7
05.05 Ist irrigation - - 88 87 13
09.06 5th irrigation - - 140 140 31
06.07 10th watering - - 126 126 31
03.08 15th irrigation - - 130 130 21
22.08 19th irrigation - - 130 130 21
Total 546 28 2371 2945

Balance 546 + 28 + 2371 = 2945 m?/ha

Tomato water use was equal to 319-302 m3/ha. This situation is connected with high air
temperature. 80.5-88.4% of the main balance of the total water use of the tomato crop, the
average value was 84.45%.

The average value of total water use of tomato crop is 2960 m*/ha. Input part of the water
balance: precipitation 546 m*/ha (18%); from irrigation - 2390m?/ha (80.5%).

When watering the tomato crop in different ways, the water use of tomatoes occurs at
different levels. In the method of systematic irrigation, the soil is moistened in bulk, while in the
method of drip irrigation, the soil is moistened only at the roots of plants. An increase in air
temperature has a great impact on the water use of the tomato crop. Due to the heat of the day,
the total and daily water consumption of the tomato crop increases, so the tomato crop was
watered a little more.

The average value of the total water use of tomatoes with systematic irrigation at a
humidity corresponding to 70% of soil moisture content was 5250 m?/ha, while this indicator
was 3110 m?/ha with drip irrigation, that is, it showed a low value of 2140 m?/ha. The highest
rate of water use of the tomato crop was in the middle of the growing season. This time
coincided with the flowering phase of the tomato plant.

Table 6 — Structure of water use of tomato crop (70% MMC)

Research General water use Daily average water use, m*ha
options m3/ha Init v VI Vil VIII

\Y VI VII VIII
Option 1. | 4765 1162 1364 | 1160 | 1063 | 35 43 36 32
Regular
watering
(control)
Option 2. 2970 420 942 963 651 15 33 33 23
Drip

irrigation

It is necessary to use high-quality seeds or high-quality seedlings in order to obtain
abundant and high-quality products from tomato crops. In a field sown by seed, the simultaneous
germination of seeds indicates high seed quality, while the rapid growth of planted seedlings
means high seedling quality.

Seeds sown in open ground or seedlings planted must be free from diseases and pests. It
is known that planting tomato seedlings at the specified depth and at the right time makes it
possible to get abundant and high-quality harvest from the crop.
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At the time of planting tomato seedlings, the soil moisture corresponding to MMC was
70-75%, and the temperature of the soil depth of 15 cm was +16+17°C. There were 5-7 pieces of
leaves in the seedlings taken for planting.

The onset of the extensive flowering stage for tomato plants occurred from June 15 to 27
under conventional irrigation and from June 14 to 25 using drip irrigation. The widespread
maturation of fruits commenced from August 17 to 21 with regular watering and from August 15
to 19 with drip irrigation.

Table 7 — Growth and development phases of tomato

Phases of development Phase start date
names Regular watering Drip irrigation
(control)

1 2 3
Planting seedlings (6-10 leaves) April 29 April 29
Beginning of flowering time June 7 June 7
Beginning of mass flowering June 15 June 14
The beginning of the appearance of fruits June 30 June 28
Beginning of fruit ripening August 11 August 9
Mass ripening of fruits August 17 August 15

Control of tomato plants was carried out separately for each version. 10 plants were taken
from each replicate in the study field. Plant height was measured every 15 days using a special
ruler. Plant height was lower in systematic irrigation compared to drip irrigation.

The average height of the plant in the research options (P_h) was determined by the
following formula:

= 3 , cm, (8)

here: + + + + — sequence of plants taken for measurement; n is the total
number of plants for measurement, units.

The average height of a tomato plant reached 67.3 cm in systematic irrigation and 68.7
cm in drip irrigation.

Table 8 — Average yield per plant of tomato crop

Research Order of set Average fruit | Productivity of one plant Average
options weight, roductivi
P g 8 g/root kg/root gf one platl}l,t,
kg/root

Regular 1st set 80 921 0,921 091
watering 2nd set 92 925 0,925
(control) 3rd set 103 897 0,897

4th set 97 937 0,937
Drip irriation 1st set 94 1100 1,100 1,05

2nd set 100 975 0,975

3rd set 113 1118 1,118

4th set 118 1127 1,127

The tomato crop was collected 4 times, with regular irrigation, the average weight of the
fruit was between 80-102 g, the yield of one plant was 0.890-0.930 kg/plant, and the average
yield of one plant was 0.91 kg/plant. The weight of the fruit is 93-115 g when it is harvested 4
times during drip irrigation; 0.970-1.122 kg/root, average yield 0.05 kg/root.

Based on the average yield of one tomato plant (kg/root) and the number of plants per
hectare, the main productivity of the tomato crop was determined. In systematic irrigation of
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tomato crop - 32.0 t/ha yield was obtained, in drip irrigation 38.0 t/ha yield was obtained.

In the systematic irrigation version of tomato crop, the average productivity of one plant
was 0.85 kg, and the total main productivity was 31.0 t/ha. In drip irrigation, the average yield of
one plant was 1.0 kg, the total main yield was 36.0 t/ha, that is, 5.0 t/ha (14.6%) additional yield
was obtained.
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TOMEH KbICbIM/Ibl TAMILIBLIATBII CYAPY TOCLII BOMBIHIIA OCIPLITEH
KbI3BAHAKTBIH CYAPY TOPTIBI (PEKIMI)

Kenen M.B.", noxropant
Orap6aes B.C.', aybin mapyanbuibib! FbUTBIMAAPbIHBIH KAHIAIATEL
Angaméeprenosa I.T.', s&kepre opHAIACTBIPY kKOHE KAJaCTP FhUIBIMAAPBIHBIH MATUCTPI
IllomanTaeB A.A.', aybul IapyanibUTbIFbI FEUIBIMAAPBIHBIH TOKTOPBI, MPOQeccop
Mcaes C.X.%, aybi ApyaNIbUTBIFG FUTBIMAAPBIHBIH TOKTOPHI, Mpodeccop

1 .
Kopxoim Ama amuvinoazel Kvizviiopoa ynusepcumemi, Kvizviiopoa x-col, Kazaxcman
2 ;
«TawikeHm ayvlil Wapy auibliblebl UHHCEHEPAEP] UPPULAYUSL HCIHE METUOPAYUS UHCTUMYMbLY YIMMbLK
sepmmey yuusepcumeni, Tawxenm x-col, O30excman

AngaTna. Kazipri yakeiTra ¢y tammsuislFbl Kazakctan PecmyOnmkacwsiana, ocipece Keizpuropma
OONBICBIHA YIIKeH Macenere aiHambil OThp. OChl Opalija Cy peCypChlH YHEeMIi maijaiaHyna
TaMIITBIIATHII Cyapy TOCUIIHIH aJIaThIH OPHBI €PEKIIIe.

Kyprakmbuiblk sxorapsl Kpi3putop/ia 00JIBICEIHAA TOMEH KBICHIMIIBI TAMIIIBUIATHII Cyapy KYHeciH
KOJITAaHyABIH THIMIUTI eTe JKOFaphl. TeMeH KBICBIMIBI TAMINBUIATBIN Cyapy XYHECiH KoJmaHFaHIa
xKepai naiaanany KodQGUIIMeHT] yIIFaiblll, MaTepHANIbIK )KOHE eHOEK IIBIFBIHAAPHI YHEMAECIE 1, cyapy
CYBIHBIH YHEMJIUTITI YKOFapbUIaiapl. TaMIIBUIATHINT cyapy >KYHECiHIe TOMBIPAKTHIH KOPEKTLTIT, ayallblK,
CYJIBIK-(DU3UKAITBIK KaCHETTepi *KaKcapaabl, TOIBIPAKTHIH 3PO3HACH OOIMAaiabI, cyapy Cybl op ©CIMIIK
TyOiHE OepuTin OTBHIPFaHBI HOTIDKECIHIIE OCIMIIK CYAbl MaKCUMANIBI TaiigalaHaabl, ayblIIIapyanTbuTbIK
JAKbUTIApPBIHAH KOFaphI, callajbl )KoHe TYPaKThI OHIM ally MYMKIiHIr apTanbl. backa cyapy TociiaepiMeH
CallBICTBIPFAaH/Ia TAMINBUIATHII CYapylblH Kelleciiel apTHIKIIBUIHIKTAphl Oap: eHOEK NIBIFBIHBI TOMEH;
TOTBIPAKTHIH HET13T1 KYPBUIBIMBI CaKTaJIAbI; TOIBIPAK OCTiHIE KaTIapiap maima 6oaMaiiael; CyMeH Oipre
OCIMIIIKTIH TaMbIp >XKyHeci OpHamackaH aiMakka THIHAWTKBILTApAbl Oepy MYMKiHAIrT Oap; IaKbul
enimpimiri 30-100%-ra xorapputaca, cyapy cyslHBIH YHeMmautiri 50-60%-ra TeMeHaeiai; KyheH1 xep
€HICTIr )KOFaphl TeppUTOpHUsIIapIa Maiiianany MyYMKIHIIT1 6ap.

Tipek ce3mep: TOMEH KBICHIMIBI TAMIIBUIATHII Cyapy, Cy TANIIBUIBIFBI, TOMBIPAK KYHAPJBIFH,
KbI3aHAKThI TAMIIIBIIATHIN Cyapy TOCLII
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HNOPANOK (PEZKUM) IIOJIMBA TOMATOB, BBIPAINEHHBIX METOAOM KAIIEJIBHOT'O
OPOUHIEHUSA HU3KOI'O JABJIEHUSA

Konen M.B.l, JOKTOPaHT
Anpaméeprenosa I'.T.', MarucTp Hayk 3eMiieycTpoiicTBa U KagacTpa
Orap6aes B.C.', kanaunar cebcKOX03AHCTBEHHBIX HAYK
[llomanTaeB A.A.", TOKTOp CEIbCKOXO3SHCTBEHHBIX HAYK, Ipodeccop
McaeB C.X.%, TOKTOp CETbCKOXO3SHCTBEHHBIX HAayK, Ipodeccop

1 o
Koizvinopounckuil ynusepcumem umenu Kopxoim Ama, 2. Koizvinopoa, Kazaxcman
2 o o o
Hayuonanvnwiii uccnedosamensckuti ynusepcumem « TauwikeHmeKuti UHCIMUmMym UH3CeHepos uppueayu
U MeTUOPaYUU CebCKo20 Xo3aucmaay, 2. Tawkenm, Y306exucman

AHHoTanus. B HacTosmee BpeMs HeEXBaTKa BOABI CTAHOBUTCSA OONBINOH IpoOiIeMoi B
Pecnyonuke Kazaxcran, ocobenHo B KbI3putopauHckoi oOnact. B cBA3M ¢ 3TUM METOJl KamnelbHOTO
OpPOIIICHUSI 3aHUMAET 0CO00E MECTO B SKOHOMHOM HUCIIOJIb30BaHUHU BOJHBIX PECYPCOB.

B KeBbutopauHckol 00acTd ¢ BBICOKOH 3acyxodl 3()()EeKTUBHOCTH MPUMEHEHUS CHCTEMBI
KalleJIbHOTO OpOIIEHUSI HU3KOTO JABJICHUS OYE€Hb BHICOKA. [IpM HMCIIONB30BaHUHM CHCTEMBI KamleJIbHOTO
OpOIIICHNSI HU3KOT'O JAaBJICHUS YBEJIMYMUBACTCS KOI(PQPHUIMEHT WCIIONB30BAHUS 3EMIIM, 3KOHOMSITCS
MaTepHuaabHble M TPYAOBBIE 3aTpaThl, YBEIMUMBAECTCA SKOHOMHS OpPOCHUTEIBHON BOABL. BHenpenue
CHCTEMBbI KalleJIbHOTO OPOIIEHUS CITIOCOOCTBYET YJIYYIIEHUIO MHUTAHUs MOYBBI, ITUPKYJIAIUU BO3IyXa U
BOJTHO-(DM3NYECKUX CBOVCTB, CHU)KAET PHUCK IPO3UH MOYBEI, 00ECIICYHBACT ONTUMAILHOE HCIIOIH30BaHUC
BO/JIBI 32 CUET MOAaYH OPOCUTEbHON BO/IBI HETIOCPEACTBEHHO K KOPHSIM Ka)IOTO PACTEHUS U TEM CaMbIM
MaKCUMU3UPYeT JPQPEKTUBHOCTh HCIIOIB30BAHUS BOJBI pacTeHUSMHU. [lOBBIIIAETCS BEPOSITHOCTH
MONTY9YeHHs OOWIIHHBIX, IMPEBOCXOAHBIX M CTAOMIIBHBIX YPOXKAaeB CEIbCKOXO3SHCTBEHHBIX KynbTyp. llo
CPaBHEHUIO C IPYTMMU CIIOCO0aMU OPOIICHHUS, KalleJIbHOE OPOIIIEHUE UMEET CIICAYIOIINE TPEUMYIIeCTBa:
HU3KHE TPyI03aTpaThl; OCHOBHAs CTPYKTypa TIIOYBBI COXpaHSETCA; Ha IIOBEPXHOCTH TIOYBBHI He
00pa3yroTcs CKJIaJIKH; BMECTE C BOJIOW €CTh BO3MOKHOCTh BHOCUTH YAOOPEHUS B 30HY, TJ¢ PaCHOIOKCHA
KOpHEBasi CHCTEMa PacTeHUS; TPU MOBBIIeHNN yposkaitHocTH Ha 30-100% 3KOHOMHYHOCTH ITOJIMBOYHOM
BOIBI cHIDKaeTca Ha 50-60%; ecTh BO3MOXKHOCTH MCHOIB30BAaHUSI CUCTEMBI HA TEPPUTOPHUSIX C BHICOKUM
YKJIOHOM 3€MITH.

KiioueBble cji0oBa: KamnelbHOE OPOIICHHWE HU3KOTO NaBJICHUs, HEXBAaTKa BOJBI, IUIOAOPOIUE
TIOYBBI, METO/ KaIlleJIbHOTO OPOIIEHNS TOMaTOB
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MN3YYEHUE U ONEHKA IMPOAYKTUBHOCTH COPTOOBPA3IIOB HYTA B
YCJIOBUAX HEHTPAJIBHOI'O KABAXCTAHA

Cepena I'.A., KaHIHIAT CETLCKOXO3HCTBEHHBIX HAYK
sereda.44@bk.ru, https://orcid.org/0009-0007-4690-766X
Cepena T.I'., Maructp arpoHOMHUHU
sereda_t@bk.ru, https://orcid.org/0009-0003-3358-6730

TOO «Kapazanounckas cenbcKoxo3saicmeeHHas onvimuas cmanyus umenu A. @ Xpucmenxo,
Kapazanounckas obracme, Kazaxcman

Annotamusa. Kymerypa myTta (Cicer arietinum L.) — 3epHO0000BOE pacTeHHE OTINYACTCS
IIEHHBIMA OWOJIOTMYCCKUMI U THIIEBEIMU CBOMCTBAMH, KOTOpBIE TPpeOyeTcs MCIOIb30BaTh B CEIBCKOM
xo3aicTBe Kazaxcrtana. [[jisi pacTeHHEBOACTBA BaXKHBI CIEAYIOIIME CBOMCTBA KaKk YCTOWYHMBOCTH
KyJBTYPHI K 3aCyXe, cOaIaHCHPOBAHHOCTh XUMHUIECKOTO COCTaBa 3€pHA, B IMIEPBYIO oUepenp 1Mo 0enky. B
CCJICKIIMOHHOM HANPAaBICHUHM BAXXHO BBIICIUTh TEHOTHUIIBI, CIIOCOOHBIE (HOPMUPOBATH CTAOUIIBHEIC
ypoxau 3epHa. B ycnoBusax cyxoctenHoi 30Hb1 LlenTpansHoro Kazaxcrana u3y4uiii HOBbIE COpTa HyTa,
YCTOMUYUBBIC K CTPECCOBBIM (hakTOopaMm cpenabl. B mccienoBanuu ObUTH 3a/IcHCTBOBAHBI METOAUYECCKU
000CHOBaHHBIC TOJIEBBIC U JTAOOPATOPHBIE METOIBL.

B mnHMTOMHHMKE KOHKYpCHOTO COPTOMCIHBITaHMS KaparaHauHCKOH —CeJIbCKOXO035iCTBCHHOM
ONMBITHON craHIMu uMeHH A.®D. XpucreHKO OBUIO BBICICHO 4 cOpTa HyTa, KOTOPBIC CTa0HIBLHO
(hopMUpOBaIM BBICOKYIO YPOXKAMHOCTh M Ka4eCTBO 3€pHA. B cpegHeM ypokaliHOCTh 3€pHa IO COpTaM
cocraBmiia 3,8 11/ra, copepikanue npoTerHa Obuto paBHO 33,4 %. Mexay copTamu TaHHBIE TIOKa3aTeNu
otinyanuck: FOOuneiinsIit, coorBercTBeHHO: 4,3 1/ra u 32,4%; KpacHokyrckuii 36: 4,1 w/ra u 33,6 %;
Kpacnokyrckmii 123: 4,4 n/ra u 31,9 %; Ukapnal: 4,3 i/ra u 32,4 %.

JlaHHble copTa MOXXHO UCIIOJNB30BaTh B KauyeCTBE HCXOJHOTO MaTepuaiia B JajbHeMIen
CeNIeKIIMOHHOM padoTe.

KiioueBble cj10Ba: coOpT, TUHUSA, HYT, IUTOMHUK, UCITBITAHAE.

Beenenne. B Hacrosiee BpeMsi U Ha NPEACTOALIME JAECATHICTHS YBEIUUUBACTCS CIIPOC
Ha ceMeHa 3epHOO000BBIX KYJIBTYp, 0COOEHHO Ha TaKyIO 3aCyXOYCTOHUUBYIO KyJIbTypY KaK HYyT.

Hyr (Cicer arietinum L.) otHocuTcsi k cemelictBy Fabaceae u mozacemeiictBy
Papilionaceae. 3to camoonbuisiemas, aurionanast (2n = 16) kynbTypa [1].

OCHOBHBIM TOAXOJIOM K PEIISHHIO MPOOIEeMbl HEXBATKH 3epHA 36pHOOOOOBBIX KYIBTYpP
SBJISIETCS] CO3JJAHNE HOBBIX COPTOB HYTa, OCHOBAaHHBIX HA CIIEAYIOIIUX CEIEKIIMOHHBIX TOAX0AX:
reHeTHYecKas U3MEHUUBOCTb, I'€HOMHAsl CEJICKIHsI, MOJIEKYJSPHbIE MapKepbl, BKJIIOUAIOIINe
JOKYChbl ~ KoJindecTBeHHbIX mpuszHakoB (QTL), cexkBeHupoBaHHE€ BCEro Te€HOMa U
TPAHCKPUITOMHBIN aHau3 [2]; UX pa3MHOXEHUE U OPTaHU3alMs CEMEHOBO/ICTBA.

bonblias KOHTPacTHOCTb IOYBEHHO - KJIMMaTHuYeckux YycioBuil lleHTpanbHOro
Kazaxcrana v Hu3kuii OMOKIMMATUYECKUH MOTEHLIMAd O0O0YCIIaBIMBAIOT ITOCTOSIHHBIA ITOMCK
COPTOB HyTa C BBICOKOM DKOJOTMYECKOM IUIACTUYHOCTBIO. B ycCHemHoM pemeHun 35Tou
npoOeMbl BeAyIas poiib IPUHAUIEKHUT HAYIHO-000CHOBAaHHOMY 110100pY COPTOB HYTA.

Taxxe BenMKa €ro MEpCHeKTHBa B PEIIEHMM AaKTyaJlbHOM Ha CETONHAIIHUN JEeHb
npoOsieMbl MPOU3BOACTBA pacTUTENbHOrO Oenka [3]. buiaronaps BBICOKON NMUTATENbHOCTH, HYT
HIMPOKO MCMOjib3yeTcss B nuiyy Haponamu CpenHeill Asum, 3akaBkasbs, Typuuu, bonrapum,
WUcnanumu, Wuauu, Cupum wu apyrux crTpaH. VIHTeHCHBHOE HCIOJB30BaHHE HYTa
UHTEPIIPETUPYETCS BBICOKOW IHUINEBOM M KOPMOBOM ILIEHHOCTBIO 3TOW KyJBTYpbI, KOTOpas
OOBSCHSAETCS BBICOKMM COJIEp)KaHUEM JiemieBoro Oenka [4, ¢.55], MO TOJHOIIEHHOCTH |
YCBOSIEMOCTH HE YCTyHAroIlero OeakaM >KMBOTHOIO IIPOMCXOXAEHus. B ero cemeHax
cogepxkutcs ot 20,0 no 32,5 % ceiporo nportenna, 10 8% xkupa, 47-60 % kpaxmana, BATAMUHBI:
A, B1, B2, B6, C, PP, a Takxxe Makpo- U MUKpo3sieMeHThl. HyT, Kak U cosi, COIEp)KUT B CEMEHAaxX
JIOCTaTOYHOE KOJMYECTBO Macia (0TaesbHble GopMbI 10 8% ), KOTOpOe 6OraTo HEHACHIIIIEHHBIMU
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KUPHBIMH KHcToTamMu. M3-3a cOamaHCHPOBAaHHOTO AaMUHOKHCIOTHOTO COCTaBa U OOJBIIOTO
COZIepKaHUsl METHOHMHA M TpunTo(aHa, MO MUTATEIBHON IEHHOCTH HYT TPEBOCXOAMT BCE
OCTaJIbHBIE 36PHOOOOOBHIE KYIbTYPHI.

B XMBOTHOBOACTBE  CeME€Ha  HyTa  HCIOJB3YIOT  KaK  BBICOKOOEIKOBBII
KOHIICHTpUpOBaHHBIM KopM. B 100 kr cemsiH HyTa comepkuTcs 122 KOPMOBBIX €IWHHUIIBI.
BBenenne ero B paluoOH JKMBOTHBIX 3HAYMTENIBHO YIIy4llaeT NEpeBapUBacMOCTh KOPMOB,
COJIeprKalMX TMOBBIIIEHHOE KOJIUYECTBO YIIIEBOJOB [5].

Cpenu Bcex 3epHOOOOOBBIX KyJIbTYP HYT SBISETCS CaMoOil 3acyXO- M >KapOCTOMKOU
KyJIbTYpO#, YTO CBSI3aHO C BBICOKUM COJIEp’KaHUEM CBSI3aHHOH BOJbI B TKAHSIX JIMCTHEB,
KCepoMOpGhHOI CTPYKTYpOH HMX CTPOEHHS, OMYIICHHOCTHIO M HAIUYHEM B HUX OpPraHUYECKUX
KUCNOT [6]. B To ke BpeMs HYT OTJIMYAEeTCs M BBICOKOW yCTOMUMBOCTBIO K Xosony. HyT moxer
NPUCIIOCA0IMBATECS K M3MEHEHHWIO KIMMaTa T0J] BO3ACHCTBHEM AIUTCHOMHBIX MEXaHH3MOB
B3aMMOJICHCTBUSl PAaCTEHUN C OKpYKaroulel cpenou [7]. YuuTbhiBasg OrpOMHYIO MPAKTUYECKYIO
HEHHOCTh 3TOM KYJIbTYpbl, OCOOYI0 aKTyaJbHOCTb MPHOOpPETAeT BbIACICHUE TE€HOTHUIIOB,
CIOcOoOHBIX (hOPMUPOBATH CTAOMIIBHBIC YPOXKAH B YCIOBUSX CYXOCTEIMHOMN 30HBI LleHTpanbHOTO
Kazaxcrana.

['maBHBIM HaIpaBJIEHUEM HUCCIEAOBAHUS SBISETCS CO3/1aHHE U M3YYE€HHE HOBBIX COPTOB
HyTa YCTOMYMBBIX K CTPECCOBBIM (haKTOpaM Cpe/Ibl, OTIMYAIOIINXCS BICOKON MPOAYKTHBHOCTBIO
C XOpOILIMM Ka4eCTBOM 3€pHa I BO3/ENIbIBAHUS B OCTPO3aCYIUIUBBIX YCIoBUsIX LleHTpanbHOoro
Kazaxcrana.

Marepuaga u MeToabl HccaenoBanuil. lccnenoBanusi TPOBOAMIMCH B TOO
«KaparanguHckass CenbCKOXO3SWCTBEHHAs ONbITHAs craHius uMeHu A.D. XpHCTEHKO»,
pacrosioXeHHas B 30HE YMEPEHHO-3aCyIUIMBBIX CTeleld TEeMHO-KAllITaHOBBIX KapOOHATHBIX
nouB. OMNBIT OCYIIECTBIISIICS IO THIY KOHKYpPCHOro coproucnbiTaHus. [loceB muTOMHUKA
nposejieH 14 u 16 masa (2021-2022 coOTBETCTBEHHO) MO YUCTOMY Mapy ¢ HopMmo# BbiceBa 05-0,6
MJTH. BCXOKHX 3epeH Ha rekrap cesnkoit CH-16. [Tnomans nensnok 30 M2[8,C.6; 9,c.7].

Knumat xapakrtepusyeTcsi pe3KOoil KOHTHMHEHTAIbHOCTBIO U 3aCyUUIMBOCTHIO. 3HMMa
XOJIO/IHAsI C CUIIBHOM BETPOBOM AEATENIbHOCTHIO, MTPOI0JDKatoIencs 10 218 qHei.

Becna xapakrepusyercst ObICTpbIM HapacTaHUEM MOJIOKHUTENIbHBIX TEMIIEpaTyp BO3yXa ¢
YacThIM BO3BpPaTOM XOJOJ0B. YacTble BECEHHHE CHIIbHbIE M CYXHE BETphI, HCCYyLIAIOLIUe
MEJIKO3EMBbI C TOBEPXHOCTU MAaxXOThl W MPHUHUMAIOUINE XapaKTep MbUIbHBIX Oypb, MPUHOCIT
00JIBIION Bpea MmoceBaM U noysam. JIeTo xapkoe, CpaBHUTEIBHO KOPOTKOE, B OOIBIIMHCTBE JIET
3acynuiiBoe. Mereoposiornueckue nokasareinu, IpeicTaBleHHbIe B Tabuuie 1, moka3anu, 4ro 3a
2021 ron BeImano 260 MM 0CaJKoB, UTO HMYKE MHOTOJICTHUX TTOKazaresel Ha 59,9 mm [8,¢.7-8; 9,
c.8-9].

Ha nepuoa Bereranuu pacTeHuil mpuxoautcs Bcero 91,8 MM, 4TO Takke 3HAYNUTEIBHO
HIbKe HOpMBI (48,9 Mm). CaMoe HM3KO€ 3HaUEHUE OCaJKOB MPUXOAUTCA Ha Hiosb (18 mMm), uTo
HUKE HOPMBI Ha 26,3 MM. B TpeTbell fekane uroiisi 0caJlku OTCYTCTBOBAJIM, B MIEPBOM U BTOPOil
Jnekamax —aBrycra dddexkTuBHbIE ocamku Takke orcyrctBoBanu  (3,9; 0,3 mMm). Ilo
TEeMIIEpaTypHOMY PEXHUMY CaMbIM JKapKUM MecCsIeM ObUI HIOJb, BBIINIE CPEIHEMHOIOJETHUX
JTaHHbIX - 3,9 °C. MakcuManpHasi TeMieparypa Bo3yxa Joxoauia 10 ypoBHs 36-38 °C.

Jlns BereraniuoHHoro nepuoja 2022 rojga xapakTepHO MPOSIBIEHUE JIETHETO MaKCUMyMa
ocankoB. Tak, B utoJjie UX BbINAIO0 55,9 MM, 4TO BbIlIe HOPMBI - 11,6 MM. OCHOBHOE KOJIMYECTBO
BeIIJI0O B TepBoid (29,5 mm) m Tperbeit (25,4 MM) nekamax. B ocTaibHBIE MecsIIbI
BEreTallMOHHOIO MEPHO0/Ia OCAJIKOB BBINAJIO 3HAYUTENIBHO HUXKE HOPMbI. CaMblil KapKUi MecsIl
utoHb. CpeiHecyTOYHasE TeMIepaTypa Bo3ayxa Obuia Beiie HopMbl Ha 6°C. Hauunas, ¢ ampens,
TeMIepaTypa Bo3/1yXa MOCTEIIEHHO MOBBIIIANIACH /10 UIOJIS, B JaJIbHEHIIIEM MOIIUIa HA CHUYKEHUE.

Takum oOpazom, rox ObUT 3acylUIMBBIM. BpICOKHE TemmepaTyphl BO3IyxXa B Haudaje
BEreTaluy pacTeHUil MpUBEIM K PE3KOMY MCCYIIEHUIO BEPXHEro cilos MouBbl. B pesynbTare
BCXOJIbl 3€PHOOO0OOBBIX KYIbTYp MOJIYYHINCh H3PEKEHHBIE HEBBIPOBHEHHBIE IO TYCTOTE H
CBOEMY pa3BUTHIO. TOJBKO OCAgKW HIONS HWCHPABUIM TOJOXKEHHE, O00pa3oBanach Y3JIoBas
KopHeBas cucrema. CeMeHa, MOMAaBIIME B CYXOH CIOW MOYBBI Jajdl BCXOJbL, 0OpazoBaics
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