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THE MAIN ELEMENTS OF AGRICULTURAL TECHNOLOGY IN THE CULTIVATION OF
WHEAT-GRASS ON SANDY SOILS IN THE ABAI REGION

ANNOTATION

In the new policy course Strategy «Kazakhstan-2050»: the task is to use natural pasture lands,
including to revive the system of cattle breeding, taking into account new scientific, technological, and
managerial achievements. The 35th and 97th steps of the National Plan 100 concrete steps" of the Head
of State are also aimed at the development of domestic animal hushbandry.

In a market economy, due to the bankruptcy of large agricultural enterprises and their transition to
new forms, feed production has become a loss-making industry. The refusal to cultivate annual and
perennial crops led to a complete lack of forage, which led to a reduction in the number of cattle.

The wide distribution of the wheat-grass on saline soils makes it possible to consider it a
promising plant for the development of these lands. Therefore, it is usually sown where other plant
species cannot grow.

One of the main sources of pasture feed in the east of Kazakhstan is a long—term forage crop -
broad-leaved wheat-grass. Due to its ecological plasticity, the wheat-grass occupies a leading position
among hayfields and pastures, with a specific gravity of 60%. It also occupies a significant share in the
composition of forage crops on natural pastures, which are the national heritage of the republic.

The breadbasket is widely used to provide livestock with feed - an urgent problem of our time. The
fundamental improvement of natural forage lands is aimed at creating highly productive hayfields and
pastures, which makes it possible to increase forage collection.

Key words: fodder base,pastures, animal husbandry, haymaking, perennial grasses, mineral
fertilizers, soil.

Introduction. In the Abai region of developed animal husbandry, the basis for increasing its
productivity is the creation of a solid feed base. Even when keeping livestock on pasture in the feed
production system, a significant role will belong to sown perennial grasses, which are cultivated in order
to improve natural forage lands on lands that are unsuitable or unsuitable for grain and silage crops [6].

The development of new resource-saving elements of technology for the cultivation of perennial
grasses in bogharic lands conditions is currently relevant both scientifically and practically. This is the
relevance of the topic of scientific research. In the usual and most acceptable way of laying a plot, before
sowing perennial forage crops, intermediate crops are sown in order to improve the structure of the soil
and destroy weeds. The application of organic and mineral fertilizers for these crops will contribute to the
enrichment of the soil with nutrients, the consequence of which will have a positive effect on the
productivity of subsequent main crops. Seeded feeding grounds are created primarily where natural
pastures and hayfields have reduced productivity or degraded, as well as with the aim of creating seasonal
pastures for a particular animal species, in particular for milking herds, fattening young sheep and cattle
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[7]. Such pastures are created in places that are adjacent to shearing points and in places where window
and case campaigns take place, in places where cattle runs are issued, and of course in places adjacent to
livestock premises.

Under various agrophytocenoses wheat-grass, due to the strong vital energy generated in the
process of survival and formation of the species in the conditions of the dry-steppe region, it showed high
competitiveness among other crops in the struggle for growing conditions [8].

Regular wheat-grass - a valuable forage crop. Regular wheat-grass (comb-shaped) Agropyrum
pectinitorme (Bieb) Tzvel, is presented as a perennial turf grass, reaching up to 60 cm in natural herbage,
and up to 90 cm in height in culture. It is not demanding of soils, grows well on loamy and sandy loam
soils, provides harvests on fertile chestnut chernozem soils. In addition, the granaries withstand saline
soils, showing lilac functions, restores the finely visible structure of the soil [9]. As mentioned above, the
soil is undemanding, it germinates well on loamy and sandy loam soils, provides harvests on fertile
chestnut chernozem soils. In addition, they withstand saline soils, showing lilac functions, restores the
finely visible structure of the soil.

Materials and methods of research.The main object of our research was the culture of the variety
of wheat-grass Karabalyksky 202. Over the years of research, the average precipitation height was 215.4
mm with fluctuations from 158.5 mm (2018-2019) to 301.6 mm (2019-2020). according to the height of
precipitation, agricultural years can be conditionally divided into arid 137-2 mm (2020-2021) and 158.5
mm (2021-2022) , average 213.0 mm (2022-2023) and 266.6 mm (2022-2023) and wet 301.6 mm .(table
1)

The climate is strongly continental. The hydrothermal coefficient for April-June is in the range of
0.4-0.6. The sum of positive temperatures during the research period is 2800-3200C. The average annual
height from precipitation is 220 mm with significant companies [10]. For three years, according to the
Abai region meteorological station, fluctuations in the amount of precipitation ranged from 158.5 to 301.6
mm.

Table 1 — The height of precipitation by month, season and average for three years (2018-2023) by
meteorological stations of the Abai region (mm)

Agricultural Autumn Winter
years
by . - o
o 5} = c o) > =
20182019 | £ = S 5 3 = s | 5> 3
2| 8 | g2 | E 2 s | &5 | E
2 O P < A S <
2019-2020 - 17,0 12,5 29,5 32,8 35,2 18,2 86,2
2020-2021 12,5 11,3 6,7 30,5 0,2 18,0 34,0 52,2
2021-2022 2,4 345 40,4 82,3 40,0 35,5 12,7 78,2
2022-2023 221 3,5 35,8 51,4 42,8 2,0 11,3 56,1

The following experiments were conducted on the study of agrotechnical techniques for cultivating
the wheat-grass Karabalykskii variety on a separate site. The experiments were laid twice in time. The
experiment is laid twice in time, the area of the plots is 4 mg, the repetition is 3 times. Along with the
determination of germination, we note the yield of the wheat-grass by years of life, in the 1st, 2nd, and
3rd years. In the experiment 3. Definitions of the seeding rate and seeding methods of wheat-grass.

The scheme of the experience

1. Row spacing 15cm seeding rate 4 million/ha
2. Row spacing is 30 cm, seeding rate is 2.0 million/ha

3. The row spacing is 45 cm, the seeding rate is 1.33 million/ha

The row spacing is 60 cm, the seeding rate is 0.83 million/ha

The experience is laid twice in time. The area of the plots is 30 m2 (In * 10 m), the repetition is 3
times. In the experiment, along with the yield of the herbage, it differs in the passage of phenological
phases of development, we determine the morphological and biological pecualirity of development [11].
In order to determine the ability of the wheat-grass in the conditions of the dry—steppe zone of the Abai
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region on old-age crops, we determine the yield of pasture mass by phases of development - tillering,
tubing, earing, high ripeness of seeds (experience 5).

The scheme of the experience:

1. Mowing in the tillering phase

2. Mowing in the booting phase

3. Mowing in the earing phase

4. Mowing in the phase of high ripeness (maturation).

After the main mowing, we observe the growth and development of the aftergrass and, when it
increases, we carry out a second mowing. The experience, as well as the previous one, is laid twice in
time. The area of the plots is 30 mg, the repetition is threefold.

Results of the study and its analysis. In the experiment, we determine the elements of the wheat-
grass, the yield of the seeds of the comb-shaped variety.

Table 2 — Elements of the wheat-grass structure of the pasture mass harvest, depending on the methods of
sowing and the seeding rate, sowing 2018-2023

. . The . The . Percentage
Width Seeding Diameter Helght.of length of Weight of leaves
of row Rate generative of 1 .

. of the the basal and vegetative

spacingcm | min/ha . shoots cm - bush g
bush is cm leaves is cm shoots
1st year of life

15 4,0 3,9 50,4 15,1 4,4 99,8

30 2,0 4,2 49,5 16,0 5,6 98,4

45 1,33 4.4 51,6 15,5 5,8 98,8

60 1,0 4,6 52,3 14,9 6,3 98,8

2nd year of life

15 4,0 4,4 52,7 16,6 54 98,6

30 2,0 4,7 56,7 17,3 6,1 98,1

45 1,33 5,1 49,4 16,3 6,4 96,4

60 1,0 4,8 52,3 17,1 7,1 95,7

3rd year of life

15 4,0 12,1 55,4 22,2 24,5 90,6

30 2,0 13,4 57,0 20,5 26,2 86,4

45 1,33 12,6 55,4 23,2 28,5 85,4

60 1,0 13,7 57,4 22,7 29,5 80,0

The data obtained show that with age, the mass of one bush increases from 4.4 to 29.5 g. the largest
bush mass is in the third year of life and 10-20% in the third year of life. Also, the age of plants increases
the diameter of one bush is 3.9-4.6 cm, then in the second year 4.4-5.1 cm and in the third year 12.1-13.7
cm. Observation of the growth and development of the herbage shows, especially in the third year of life,
10-20% in the third year of life. Also, with the age of wheat-grass, the diameter of the bush increases was
39-46 cm, then in the second year 4.4-51 cm and in the third year 12.1-
13.7 cm.

Table 3 - Yield of green mass and hay of wheat-grass by vegetation phases, kg/ha for 2021-2023
Phase 2021y 2021y 2023y average
of develop Green q Green q Green q Green D
ment mass Y mass Y mass Y mass Y
tillering 3,3 1,4 2,1 0,9 3,3 1,6 2,9 13
booting 3,6 1,8 4,6 2,1 49 2,4 47 2,1
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earing 11,2 51 9,9 47 12,2 5,8 11,1 5,2
flowering 14,5 59 13,5 6,3 15,8 7.9 14,6 6,7

The yield of green mass og wheat-grass in the tillering phase according to the years of research was
2.9 c/ha or 1.3 c/ha of dry weight. Observations of the site where the harvest was recorded and the
herbage was cut in the tillering phase, during the summer period the herbage did not grow well. And only
in June and early July, these areas had good grass [12]. But there were no generative shoots in the herbage
and signs of exit into the tube were noted on individual bushes. And only at the end of September,
vegetative beatings were noted in the herbage and the herbage could be used for pasture purposes.

One of the main and most important components of forage plants is protein. In cereals, its content
is determined by the availability of available forms of nitrogen in the soil [13]. Therefore, the application
of nitrogen fertilizer contributes to a significant increase in the dry protein content in plants. Below is the
chemical composition according to the phases of development of wheat-grass.

Table 4 — The chemical composition of the wheat-grass by phases of development

Develt:pmen nitrogen-
phase moisture protein albumen fat cellulose free_ ash
accounting extractive
date substances
T'ggré'l”g 152 | 115/136 | 83/98 | 25/29 | 244/287 | 39,0460 | 6,4/88
boz‘%“zg 138 | 10,9/12,7 | 7.1/82 | 31/37 | 275/31.9 | 375435 | 7.2/82
earing
16 125 86/98 | 66/76 | 3,7/42 | 291/332 | 403/461 | 58/6,7
F'O\,‘S"(’)eg'”g 12,2 66/76 | 67/65 | 40/46 | 292/33.4 | 418/478 | 59/66

In the numerator for air dry, in the denominator for absolutely dry matter (table-4).

Chemical composition data of wheat-grass is show that its grass in the early stages is very
nutritious, contains 12-13% protein, and in the phases of earing and flowering, (Figure 1) its herbage
becomes significantly coarser, the amount of fiber reaches 33% on an absolutely dry substance [14].
Among the well-known agrotechnical measures that affect the chemical composition of plants is the use
of organic and mineral fertilizers, as well as joint sowing with legumes.

Figure 1 — Determination of the breadbasket for chemical composition
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In order to prove the positive effects of organic and mineral fertilizers on the yield of broad-leaved
granary, this experiment was repeated under the same conditions, on the same herbage with the same
options. About the experience of using sheep manure 20 t/ha as an organic fertilizer, and ammonium
nitrate, superphosphate and potassium salt as mineral fertilizers. Moreover, three doses of ammonium
nitrate were studied - 20.40 and 60 kg of the active substance superphosphate and potassium salt. Rotted
sheep manure was applied in autumn and mineral fertilizers in early spring.

In the experiment, the yield of hay was determined, for which the grass was mowed in the phase of full
flowering. The yield was determined as in the year of application — determining the effect of fertilizers
and in the second year — the consequence.

Observation and teaching of the yield of green mass and hay in the second year after fertilizing with
organic and mineral fertilizers show their positive effect. So, according to the option of applying organic
fertilizer, the increase in the yield of green mass in the second year of life was 2.5 c/ha or 0.7 c/ha dry.
Mineral fertilizers also continued to have a positive impact. (Figure 2) The largest increase in green mass
in the second year after fertilizing with mineral fertilizers was obtained in the variant where the dose of
ammonium nitrate was -60 c/ha of the active substance -3.6 c/ha of green mass and 1.4 c/ha of dry.
Reducing the dose of ammonium nitrate to 40 and 20 kg/ha in combination with superphosphate and
potassium salt in doses of 20 c/ha, even in the second year had a significant increase in yield-3.1-2.8 c/ha
and 1.4 and 1.1 c/ha. A small increase in yield was obtained in the second year after the introduction of
organic fertilizers -2.5 ¢ / ha of green and 0.7 ¢ / ha of dry weight. Next, we will present experimentally
the materials of the environmental efficiency of the use of organic and mineral fertilizers, then we will
express the efficiency indicators in total terms.

-

Figure 2 — Application of mineral fertilizers to the «Balapan» site

Karabalyksky 202, along with studying the effects of organic and mineral fertilizers, raised the
issue of determining the yield of green mass by phases of development in order to determine the
possibility of using its herbage for pasture purposes. It is known that the grass of the granary grows
poorly after its bleaching, especially in the late phases of its development. They also wanted to obtain
experimental data on the effect of the intensity of the use of grassland for pasture purposes on its further
productivity.

The yield of pasture mass was determined in the phases of its development — tillering, tubing,
earing and flowering. It is known that during the period of seed maturation, the underground mass of the
granary becomes coarser, generative shoots dry out and during this period that the herbage is almost not
eaten by animals. Its herbage is readily eaten at different stages of development-tillering, tubing and
relatively well in the earing phase.

Table 5 — The nutritional value of the wheat-grass by phases of development, kg per 100 kg of feed

.- On a completely dry The
Phase At natural humidity substance feed
of L N unit
development Fegtd D'geft'.ble Feed units D'geit'.ble contains digestible
units protein protein protein
tillering 33 5,,2 102,9 27,4 157
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booting 30 5,0 100,0 19,2 167
earing 26 4,3 78,1 12,3 153
flowering 33 3,1 90,6 8,5 94

In the process of conducting research, it was found that the grass of the white-grass has different
eating phases of development, which ultimately affects the weight gain of animals (table-5).Karabalykskii
202, along with studying the effects of organic and mineral fertilizers, the question of determining the
yield of green mass by development phases was raised in order to determine the possibility of using its
herbage for pasture purposes. It is known that the grass of the wheat-grass grows poorly after its
bleaching, especially in the late phases of its development [15]. They also wanted to obtain experimental
data on the effect of the intensity of use of the wheat-grass for pasture purposes on its further
productivity.

In the general complex of full-fledged animal feeding, the issues of mineral nutrition occupy a
special and very important place. Combinations of nutrients in the diets of farm animals with a sufficient
amount of mineral salts under favorable conditions of maintenance and care ensure normal growth,
development of the body and proper metabolism. Which stimulates their high productivity.

Among all the main and plant mineral elements known in the body, the most important are calcium,
phosphorus, potassium, sodium, magnesium, sulfur, and chlorine. Insufficient or excessive intake of them
from the norms leads to a violation of the physiological functions of the animal's body, a decrease in
productivity, and an unproductive waste of feed. With the participation of mineral elements, oxygen is
bound and carbon dioxide is excreted, osmotic pressures are maintained in the cells of the body.The
slightly alkaline reaction of the sample and tissue fetters is regulated by the acid-base balance, that is, the
normal course of life processes takes place.

Numerous studies have established that cereal forage plants, including wheat-grass, contain the
maximum amount of nutrients in the early stages of development, and it gradually decreases and
maturation. It has also been proven that the nutrient content varies depending on the soil and weather
conditions of plant growth [16].

Conclusions. In the process of studying the elements of the wheat-grass, yield, chemical
composition and nutritional value of the wheat-grass variety Karabalynsky 202, analyzing literary sources
of Kazakhstan, Russian and foreign authors, and based on enlightened personal experimental research in
the dry-steppe zone of the Abai region, the following conclusions can be drawn : For the study of
methods of sowing and forage for sowing grain, experiments were laid for three years. In the experience
of laying the 2019 hay yield in an average of three years, a sowing option with a row spacing of 30 cm
and a seeding rate of 2 million germinating seeds per ha of 5.2 c/ha was introduced. By an insignificant
amount, the hay yield was inferior to the indicated sowing with a row spacing of 15 and 45 cm and
seeding rates of 4.0 and 1.33 million hectares -4.9 and 5.0 kg/ha. In the sowing of 2020, a high hay
harvest was also obtained in the sowing variant with a row spacing of 30 cm and a seeding rate of 2
million/ ha on average for two years -6.2 c/ha of hay. Other options were significantly inferior to the best
option. In the sowing of 2021, the best yield option was sowing with a row spacing of 45 cm and a
seeding rate of 1.33 million /ha -4.6 c/ha.

As a result, the wheat-grass should be sown with a row spacing of 15-45 cm at a seeding rate of
2.0-2.5 million / ha.

According to the chemical composition and nutritional value of the feed, the wheat-grass is not
inferior to many other cereals, since it contains from 11.5% tillering to 6.6% flowering of the digested
protein according to the phases of development. All types of macronutrients have been identified in the
feed of the wheat-grass: — calcium, phosphorus, magnesium, iron, silicon, sulfur, chlorine and essential
amino acids: - lysine, histidine, methionine, cysteine, arginine, leucine, isoleucine, phenylalanine,
threonine, valine, glycine. 1 fodder unit of wheat-grass contains digestible protein according to the phases
of development: tillering 157 outlet into the tube -167, earing-153 flowering 94g also revealed high
forage capacity of wheat-grass and excellent digestibility and nutritional value [18]. Analyzing the above,
we believe that in the dry-steppe zone of the Abai region, it is necessary to resume crops of wheat-grass
of the Karabalykskii 202 variety using grass for pasture purposes and hay harvesting. And it is also
necessary to establish its seed production.
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MOCTaBJIeHA 3a/1a4ya IMOJIHEE MCIIOJIb30BaTh €CTECTBEHHBIE NMACTOUIIIHBIE YTOAbS, B TOM YHCIIE BO3POAUTH
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CHCTEMY OTTOHHOTO JKHBOTHOBOJCTBA C YYETOM HOBBIX HAYYHBIX, TEXHOJIOTMUYCCKHX, YIIPABICHICCKUX
IocTwkeHnid. Ha pa3BuTHE 0TEYECTBEHHOTO JKHBOTHOBOACTBA TaKXKe HaIleNeHbl 35-it u 97-i maru [lmana
Hanuu «100 KOHKPETHBIX [IAroBy.

«B ycnoBUsSX PHIHOYHON KOHOMUKH B CBSI3U ¢ OAHKPOTCTBOM KPYITHBIX CEIILCKOXO3SIHCTBEHHBIX
MPENNPUATAN M TEePEeX0I0OM WX Ha HOBBIE (OPMBI, KOPMOIIPOHU3BOJCTBO CTAI0 YOBITOYHON OTPACIBIO.
OTKka3 OT BOB3JENBIBAHUS OJHOJETHHX W MHOTOJIETHHX KYJIBTYp TPHUBEN K IOJHOMY OTCYTCTBHIO
KOPMOBO#1 0a3bl, MOBJIEKIIIEMY 3a COOOM COKpAIICHHE TIOT0JIOBhsI KPYITHOTO POTAaTOr0 CKOTAY.

Illmpokoe pacmpocTpaHeHHE JKHTHSIKA Ha COJOHIOBBIX ITOYBAX ITO3BOJSICT CUYWTATh €r0
MIEPCIIEKTUBHBIM PAacTeHHEM I OCBOCHHUS ITHX 3eMelb. [[loaToMy ero, kak mpaBuiIo, BEICEBAIOT TaM, TTIe
HE MOTYT pacTu APYTHUE BUIIbI PACTECHUH.

OnHuM M3 OCHOBHBIX MCTOYHUKOB ITACTOMIHBIX KOPMOB Ha BOCTOKe Ka3zaxcraHa sBisieTcs
MHOTOJIETHSISI KOPMOBAsl KyJIbTypa — XUTHSAK IIMPOKOKOIOCHIA. JKUTHSK B CHIIy CBOEH DKOJIOIMYECKOU
TUTACTUYHOCTH 3aHUMACT CPE/IM CCHOKOCOB U IMACTOMII JIMTUPYIOIIEE IMOJIOKECHUE, YICIBHBIM BecoM B 60
%. OH 3aHMMaeT 3HAYMTEIBHYIO JIOJIO0 U B COCTaBE KOPMOBBIX KYJBTYp Ha €CTCCTBEHHBIX MAcTOMIIAX,
KOTOPBIE SIBIIOTCS HAIMOHAIBHBIM JIOCTOSTHUEM PECITYOIIHKH.

JKuTHSIKOM  MUPOKO  O0ECIeYuTh JKUBOTHOBOJICTBA KOpPMaMH- aKTyalbHas IMpooOiiema
coBpeMeHHOCTH. KopeHHoe yiydllleHHe NpPUPOAHBIX KOPMOBBIX YIOJWIl HampaBlIeHO Ha CO3/aHHe
BBICOKOITPOAYKTUBHBIX CEHOKOCOB Y TTACTOMIIL, 9TO MTO3BOJISIET YBEIHIUTH COOp KOPMOB.

TYHIH

«Kazakcran-2050» cTpaTerusiChiHbIH JKaHa Cascu OarbIThIHIA: TaOWFM KAWBUIBIMIBIK JKepIaepIi
TOJIBIK TTalifjasiaHy, OHBIH iMIiHJE KaHa FHUTBIMH, TEXHOJIOTHSITBIK, 0aCKapYyIIBIIBIK JKETICTIKTEP/Ii ecKepe
OTBIPBIN, I[MATFalAarel Majl IapyallbUIBIFBl KYHECIH >KaHAaHABIPY MiHAETI KOWbULABI MemiiekeT
OacmbichiHbIH «100 HakThI Kajam» YT jKOCHapbIHBIH 35-11i xkoHe 97-111 KaaaMaaphl Ja OTaHJIbIK Mall
[IapyanIbUIBIFBIH TaMBITYFa OaFrbITTAFaH.

"HapbIKTBIK ~SKOHOMHKA JKaFgalblHAa ipl aysll [IapyamlbUIBIFBl  KOCIHOPBIHAAPBIHBIH
0aHKPOTTHIKKA YIIIbIpayblHA JKOHE OJIapiblH jKaHA HbICAHAApFa KelllyiHe OaiJIaHBICThI KEMIIIOI OHIIpic
THIMCI3 cajiara aifHasIbl. BipXKBULIBIK JKoHE KOIDKBUIABIK JaKbLIIAPABI 6CIPYACH 0ac TapTy Mall 0achbIHBIH
a3arobIHA 9KEIII COKTHIPFaH KeM-IIIeT 0a3achIHBIH TOIBIK OOIMAaybIHA OKEeNTi".

CopraH TOIIBIpaKTap/a TAMBIPJBIH K€H Tapaxybl OHBI OCHI KEPJEep/i Urepy YIIiH MepCIeKTHBAIBI
eciMJIIK Jiern caHayFa MyMKiHzik Oepenmi. COHIBIKTaH, OJI, 9JI€TTe, OCIMIIKTEpIiH Oacka Typiepi ece
aIIMalTHIH XKepre ceOlrei.

eireic Kazakcranaarbl KaWbLIBIMIBIK a3bIKTBIH HETI3Tl KO3JEpiHiH Oipi — KOIDKBUIABIK Majl
A3BIKTHIK JAKbUI — JKAIMAK Macak. DKOJOTHSIBIK UKEMIUTITIHIH apKachlHIa Oumai mer maObiHIBIKTap
MEH KalbUIbIMAAP apachiHAa KETEeKIIi OPbIH anajbl, ylec canMarbl 60% Kypaiapl. On pecrnyOIuKaHbIH
WITTBIK MYpachl OOJBINT TaOBUTATHIH TAOWFHU JKaWbUTBIMIAPIaFbl MaJl a3bIKTHIK JaKbIIIap KYpaMbIHIA Ja
alTapIBIKTal YIEeCTi anajbl.

Marn a3bIfblH KEHIHEH KaMTamachl3 eTy YIIiH Oujail me0i — Ka3ipri 3aMaHHBIH ©3€KTi MoceJeci.
Taburu Kem-IIer amKanTapblH TYOerewsi KakcapTy Mall a3blfbIH JKMHAYJBI apTThIpPyFa MYMKIHIIK
OepeTiH OHIMJIIIT KOFaphl NIA0BIHABIKTAD MEH KaWbUTBIMAAP/IbI KypyFa OarbITTalFaH.
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