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CULTIVATION OF SUDAN GRASS IN DIFFERENT WAYS
OF ECONOMIC USE OF WEST KAZAKHSTAN

Abstract. In increasing livestock production, a strong feed base is crucial. The supply of high-protein fodders
of West Kazakhstan region is not more than 70-75% of the demand. Protein deficiency remains high in southern
livestock areas. If on average 100-110 g of protein is necessary per feed unit, now there is actually 75-80 g, which
leads to overexpenditure of feed by 20-25%. In the system of measures aimed at creating a solid fodder base, an
important role is played by the correct selection of highly productive and environmentally plastic, adaptive fodder
crops. Improving the efficiency of feed production industry is also achieved by improving technology for feed crops
cultivation.Sudan grass for West Kazakhstan region is the most productive and drought-tolerant, as well as potential
culture. In this regard, it is relevant to carry out studies to improve the technology for the cultivation of Sudan grass
for the production of fodder raw materials for livestock production. The aim of the research is to study the technology
of cultivation of Sudan grass to provide livestock production with full feed. As a result of the conducted researches,
data on efficiency and fodder value of Sudan grass in the conditions of West Kazakhstan region at cultivation for
green forage, hay and haylage were obtained by means of selection of optimum term of harvesting. In total for 2 hay
cutting, Sudan grass provides collection of 130.75 c/ha green mass for use as livestock feed, 131.92 c/ha green mass
for production of haylage and 33.83 c/ha of dry hay.

Key words: Sudan grass, harvesting time, green feed, hay, haylage, yield, feed value.

Introduction. Head of State N.A. Nazarbayev in his message to the people of Kazakhstan “Third
Modernization of Kazakhstan: Global Competitiveness” noted that the agricultural sector should become
a new driver of the economy. An important factor in increasing the efficiency of crop diversification in
Kazakhstan and reducing the dependence of crop productivity on weather conditions, as well as ensuring
food security, is the expansion of crops that are most adapted to unstable plant moisture [1-4].

A successful solution to the problem of creating a solid feed base depends on the efficiency of both
meadow and field feed production. Increasing the productivity of field feed production is primarily
determined by the optimal combination of the most productive and valuable field feed crops. One-year-
old feed crops play a major role in solving the problem of green animal feed supply. Their cultivation in
the green conveyor system makes it possible to obtain fodder during the most tense periods when other
sources are absent, or cultures have not reached hay cutting ripeness.

A large number of scientists in various countries have worked and are working on the issues of
creating a sustainable feed base.

Sudan grass (Sordhum sudanense (Piper) Stapf) grows in wild condition in Sudan. Over time,
introduction to the United States from Egypt (at the beginning of the last century), Sudan grass captured a
huge range. It was brought to Europe by Russian scientist V.V. Talanov in 1914 and by the 1950s from
the south of the European part of Russia advanced north and east to the line Polotsk - Moscow -
Chelyabinsk - Novosibirsk - Far East, occupying more than 2 million hectares [5].
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Among one-year fodder crops, Sudan grass is one of the first to be cultivated in almost all the
farming areas of our country. This widespread culture is due to its high yield, good feeding qualities and
biological properties.

Sudan grass is suitable for green mass use, for preparation of hay, senage, haylage, grass flour, for
production of grain. This versatile application is combined with ecological plasticity of Sudan grass,
which allows it to be grown on almost all types of soil [6]. This culture is characterized by high drought
resistance, well uses precipitation of the second half of summer, due to which it forms a large above-
ground mass. Sudan grass is characterized by good recovery ability, bushiness, in daily growth exceeds
such culture as comn, and good recovery ability allows to obtain 3-4 hay cuttings. Nutrient content in
plants depends on soil properties and type, variety, agricultural level, organogenesis stage, weather
conditions and other factors [7]. In terms of nutrition it also occupies one of the leading places. 1 kg of
green mass contains 0.22 fodder units and up to 20 grams of digested protein. In terms of nutrient content,
Sudan grass is superior to many other cereal herbs and contains less fiber [8]. Improving feed quality is no
less important than increasing yield. Priority should be given to studying chemical composition of green
mass, as the quality of hay, silage and haylage is influenced by the technology of their harvesting and
storage. At the same time, it is advisable to determine the level of change of chemical composition
depending on agricultural and environmental conditions on a regional scale. In the vast majority of cereals
and legumes, protein content of green mass solids decreases as the growth and development phases pass,
while the vield of green and dry mass increases [9]. Therefore, according to some scientists, it is
recommended to harvest Sudan grass for green feed and hay in booting phase [10]; according to others -
in the phase of ear formation [11].

It should also be considered that the time of the first hay cutting has a significant effect on the harvest
value. When mowing in booting phase, the first hay cutting is lower than to ear emergence phase, but the
largest harvest is formed. Kolomiets N L., Gorpinichenko S.1., Yermolina G.M. (1999) recommend taking
into account grade features of Sudan grass when choosing harvesting terms, noting that Sudan grass needs
to be harvested before ear formation, or at its beginning [12].

The issues of grade crops use for the production of full-value fodders were also reflected in the works
of scientists from far abroad [13-15]. According to the summary, studies carried out with Sudan grass in
different countries are focused on other quantities of soil, climate, levels of plant productivity and
profitability of agricultural production. Previously, no similar studies under the proposed scheme have
been carried out under the conditions of the research area.

Research methods. The research is carried out on the experimental field of Zhangir Khan West
Kazakhstan Agricultural and Technical University. (the Republic of Kazakhstan, Uralsk). The work is
carried out within the framework of the grant financing program of the Science Committee of the Ministry
of Science of Kazakhstan on the project AP05130172 "Development of adaptive technologies for the
cultivation of fodder and oilseeds in relation to the conditions of West Kazakhstan" and on the topic of
PhD "Formation of Sudan grass harvest in fodder lands of West Kazakhstan region".

By morphological characteristics of profile genetic horizons and agrochemical indicators of arable
layer, the test area soil is characteristic for dry steppe zone of West Kazakhstan.

The area of plots is 50 m?; the repetition is three-fold; the plots location is accidental. Agricultural
machinery of Sudan grass cultivation accepted for zone 1 of West Kazakhstan region. The test uses
Brodskaya 2 zoned variety of Sudan grass. During field tests, accounting, observation of the beginning of
phenological phases and growth of Sudan grass were carried out according to generally accepted methods
[16]. Photosynthetic activitiecs of Sudan grass crops were studied according to generally accepted method
[17]. Identification of major photosynthetic indicators for the development phases of Sudan grass. The
arca of one leaf was calculated by Anikeeva-Kutuzov formula. Harvesting and registration of crops by
continuous method with subsequent reduction to standard humidity. Statistical processing of research
results by dispersion method, analysis using computer programs [18].

Results and discussion. One of the distinctive properties of Sudan grass is its high recovery ability,
which allows after removal of the main hay cutting to obtain an additional full hay cutting of green mass.
At the same time, the intensity, i.€. vegetative renewal capacity of Sudan grass after mowing, magnitude
of total crop, distribution of it by hay cuttings and feed quality depends on mowing terms. The terms of
Sudan grass mowing have been studied by many scientists and all scientists treat the optimal terms of
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Sudan grass mowing differently. For example, M.S. Trusov (1935) recommends the use of Sudan grass
for feed from the beginning of ear emergence to the blooming period [19].

According to M.P. Elsukov, A.P. Movsisyants (1950) the best harvesting period is the beginning of
car appearance [20]. The recovery ability of Sudan grass depends primarily on the degree of bushiness
activity, daily increase and length of the period between hay cuttings. In this regard, we have studied the
main elements that determine the excesses, such as the number of shoots on plants (bushiness) and the
thickness of stems in the lower intersections.

The research shows that mowing terms have a direct impact on bushiness indicators. Thus, when
harvesting before ear formation, bushiness capacity of Sudan grass was 3.8. When harvesting at the
beginning of ear formation, the number of Sudan grass shoots is 3.9 pieces per plant. With further
extension of the harvesting period to the blooming period, the number of Sudan grass shoots increased to
4.0 per 1 plant. At the same time, at early harvesting for green fodder there was a decrease in the thickness
of inter-node of stems 4.0 mm (before ear formation). When harvesting for hay at the beginning of Sudan
grass ear formation, the thickness of the inter-node of the stems was 4.1 mm, and when harvesting in the
blooming period for hay this indicator is 4.2 mm.

According to crop structure analysis data, harvesting times have a significant impact on the
appearance of Sudan grass, which, as the most valuable part of the crop, determines the quality of the
produce (protein and other nutritional components of the crop). In 2018 studies, when harvesting Sudan
grass before ear formation, the share of leaves in the structure of the total harvest was 44.15%. With the
postponement of the harvesting period to the beginning of Sudan grass ear formation, there was a decrease
in the specific weight of leaves in the crop structure to 40.05%. A further decrease in the number of leaves
in the crop structure was observed when harvesting hay cutting mass in the blooming period of Sudan
grass. In this variant, the share of leaves in the total crop structure was 27.91%.

According to studies, the productivity of Sudan grass depends on the terms of mowing of hay cutting
mass. In 2019 studies, when harvesting Sudan grass before ear formation, the yields of green and dry
mass were 78.25 and 17.00 c/ha, respectively. The postponement of the harvesting period to the beginning
of Sudan grass ear formation ensured the collection of green mass at 85.12 c/ha and dry mass at
19.17 ¢/ha.

When harvesting hay cutting mass for hay in the blooming period, the harvest of green mass and dry
crop of Sudan grass increased to 99.14 and 23.94 c/ha, respectively. In this version, compared to earlier
harvesting terms, the collection of green and dry mass of crops is more by 14.02-20.89 and 4.77-6.94 ¢/ha.
This is the best option for the productivity of Sudan grass. The increase in productivity of Sudan grass in
the blooming phase is due to the growth of leaf and vegetative mass compared to the earlier phases of
vegetation.

In terms of the collection of feed units, the digested protein, the productivity of Sudan grass in 1 hay
cutting was high when harvested for hay at blooming phase (19.16 and 1.61 c¢/ha). The lower yield of feed
units and digested protein from 1 hectare compared to the harvesting at blooming phase was on Sudan
grass harvesting for haylage in the start phase and for green feed before ear formation (3.38-4.31 and
0.07-0.03 c/ha). When harvesting before ear formation, the productivity of Sudan grass on the yield of
feed units compared to harvesting in the phases of beginning of ear formation and blooming was lower by
0.93-4.31 c/ha. In ear formation harvesting, there was a slight increase in the yield of digested protein
(1.58 c/ha) compared to harvesting for hay in the initial ear formation phase (1.54 c/ha), due to the
decrease in protein digestion. A relatively high level of supply of feed units with protein is noted at the
option of harvesting Sudan grass for green feed before ear formation (106 g). This indicator in other
variants of harvesting for hay and haylage decreased to 84-98 g, respectively. In all 3 test sites, relatively
higher exchange energy was detected in the version of harvesting Sudan grass for hay in the blooming
phase - 23.43 GlJ/ha. Exchange energy yield on other variants was 17.59-19.15 GJ/ha.

In the studies in 2019, single-species crops of Sudan grass were assessed on the harvest of after-
grass. The inter-cutting period of Sudan grass depends on the timing of the first cutting. The length of the
growing period of Sudan grass during harvesting at the beginning of ear formation was 49 days, during
the car formation period 49 days and during the blooming period 58 days. The duration of inter-cutting
period (from harvesting of 1 cutting to harvesting of 1 after-grass or 2 cutting) in the first variant (at the
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beginning of ear formation) was 30 days, in the second variant (before ear formation) 28 days and in the
blooming period 35 days.

In the second cutting, due to the reduced vegetation period, the height of Sudan grass plants was
lower than that of the first cutting plants. In the second cutting, the trend on growth also remains that is
noted in the first cutting; with the extension of harvesting term, decrease in height of plants from
52.82 c¢m (the beginning of ear formation) to 45.45 ¢cm was noted (bloomin).

As the data of biometric measurements of 2019 show, in 2 cutting compared to 1 cutting there was a
decrease in the appearance of Sudan grass plants. At the same time, the decency of after-grass leaf
formation also depended on the timing of Sudan grass mowing in 1 cutting or on the duration of te inter-
cutting period. In the experiments there was a decrease in leaf formation from 49.20 to 32.25% when
harvesting Sudan grass in 1 cutting from the phase before ear formation to blooming phase. There has
been an increase in bushiness of Sudan grass in 2 cutting. The number of sprouts of Sudan grass
depending on the time of harvesting in 1 cutting was 4.2-4.3 pcs/plant. At the same time more bushy
plants were determined in early harvesting of Sudan grass in 1 cutting.

The reduction of inter-cutting period from 35 to 28 days also had an impact on the conservation of
Sudan grass plants. When harvesting Sudan grass (2 cutting) on crops, the thickness of plant standing was
118 pcs/m2 (before ear formation), 112 pes/m2 (beginning of ear formation) and 109 pcs/m2 (beginning
of blooming). At inter-cutting period of 28 days, the safety of crops amounted to 84.28%, at the reduction
of inter-cutting period to 30 days, the safety was at the level of 80.0%. The lowest safety of crops -
77.86% was observed when harvesting Sudan grass in 1 cutting in blooming phase (inter-cutting period
35 days).

The productivity of Sudan grass after-grass in turn also depended on the harvesting time of 1 cutting.
At the same time, the highest collection of both green and dry mass was high when harvesting 1 cutting
before ear formation of Sudan grass - 52.50 and 12.43 c/ha. Compared to 1 harvesting period when
harvesting Sudan grass at the beginning of ear formation and in blooming phase, the productivity of green
and dry mass collection in comparison with 1 harvesting period was lower by 4.25-8.55 and 1.702.54 c/ha
respectively (table).

In cutting 2 by feed and energy benefits, the advantage was also given to the 1 harvesting time of 1
cutting, i.¢. harvesting of Sudan grass before car formation - 10.82 c¢/ha feed units, 0.99 c/ha digested
protein and HJ/ha exchange energy 12.87. The minimum collection of feed units (8.61 c/ha), digested
protein (0.63 c/ha) and exchange energy (10.23 GJ/ha) was obtained at 3 harvesting times of 1 cutting, i.¢.
in blooming phase of Sudan grass for hay. The intermediate position according to energy-protein
assessment is occupied by the option of harvesting Sudan grass in the phase of ear formation beginning of
Sudan grass for haylage. Here, the yield of feed units from Sudan grass was 10.09 c/ha, the digested
protein was 0.83 c/ha and the exchange energy was collected at 12.03 GJ/ha.

Total productivity of Sudan grass for 2 hay cuttings depending on mowing time in 2009, c/ha

Indicators Harvesting terms
before ear formation at the beginning of ear formation blooming

Green mass, ¢/ha 130.75 131.92 137.39
Dry mass, c/ha 29.43 30.76 33.83
Feed units, ¢/ha 25.67 25.87 27.77
Digested protein, c/ha 2.57 3.37 2.24
Exchange energy, GJ/ha 30.46 31.18 33.66
LSDos — 1.00-1.62 c/ha

As can be seen from the data in Table 1, the total productivity of Sudan green grass single crops for
2 hay cuttings was approximately equal to 130.75; 131.92 and 137.39 c¢/ha. There was a slight difference
between harvesting time for dry matter collection and feed units. At the same time the highest collection
of dry mass and fodder units was determined during harvesting of Sudan grass in the blooming phase -
33.83 and 27.77 c/ha.
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By the yield of digested protein, the advantage over 2 variants of the harvesting period was at hay
cutting time of Sudan grass in the phase of ear formation beginning, which is due to the increased protein
content and increased forage of the feed to earlier phases of vegetation. By the output of exchange energy,
the option of harvesting Sudan grass in the blooming phase has a difference. Here 33.66 Gl/ha of
exchange energy was collected in total for 2 hay cuttings, which is more by 2.48 GJ/ha (ear formation
beginning) - 3.20 GJ/ha (before ear formation) compared to the rest of the harvesting period.

Depending on this, leaf surface area is differently formed. The data of our studies on the measure-
ment of photosynthetic potential in single-species crops of Sudan grass are given in figure.
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Photosynthetic activity of Sudan grass depending on harvesting time

The productivity of any culture is formed not only by powerful vegetative mass, but also by
morphobiological feature of the structure of individual organs. Depending on this, leaf surface area is
differently formed.

In the studies, the largest area of leaves was at Sudan grass harvested in the blooming period -
14.93 thousand m*/ha. At the harvesting in phase before ear formation for green fodder the area of Sudan
grass leaves was 9.71 thousand m?/ha. The delay in the harvesting period until the start of ear formation
(for haylage) provided Sudan grass with a leaf surface area of 9.99 thousand m?/ha.

Conclusion. In the arid conditions of West Kazakhstan, Sudan grass is one of the highly productive
and technologically versatile crops for the production of green mass, for the harvesting of hay, haylage
and silage. The productivity of Sudan grass depends on the mowing terms of hay cutting mass.

In West Kazakhstan region the most effective term is the harvesting of hay cutting mass in the
blooming phase. In the studies carried out when harvesting Sudan grass for hay in the blooming phase, the
harvest of green mass and dry harvest of Sudan grass increased to 79.25 and 19.66 c/ha, respectively. In
this version, compared to earlier harvesting terms, the collection of green and dry mass of crops is more
by 6.26-16.08 and 1.91-5.98 c/ha. In terms of the collection of feed units, the digested protein, the produc-
tivity of Sudan grass in 1 hay cutting was high when harvested at blooming phase (15.25 and 1.30 c/ha).
When harvested in the blooming phase, the collection of exchange energy by Sudan grass crops was at
18.65 Gl/ha.

The studies have determined the highest total productivity of agrophytocenoses of Sudan grass taking
into account after-grass (2nd hay cutting) during harvesting in the blooming phase: collection of dry mass
and fodder units - 24.93 and 19.83 c/ha.
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B. H. Hacuesl, X, I'. SInuena?, H. K. Kanaramanon!

Kourip xau ateiagars! barsic KazakcTaH arpapibik-TeXHHKATBIK yHUBEpCHTET1, Oparn, Kazakcras,
TInoBaMB arpapiblk yHEBEPCHUTETI, Bosrapus Pecny Omukacst

BATBIC KASAKCTAH/IA CY/IAH IIOBIH
OP TYPJII IAPYAMIBLTEIK MAKCATTA TAMJAJIAHY YIITH OCIPY

AnHOTanmusi. Man mapyambUIBFBl 6HIMICPIH OHIIPYAl YFAWTY KE3iHAC MCIyNI Pel TYPAKTHI KECMINOI
6azaceiH Kypyfa Tmecim. barpic Kasakcran OOIBICHIHZA Mal MIAPYaINbIIBIFBIHBIH AKYBI3BI MOJ Mal a3bIMEH
KaMTbLUIybl 70-75%-man acmaiinpl. Ocipece aKybIH3IBIH JKOFApPhI JICHTCHIC MKETICIEYIIUIIi OHTYCTIK ayaaHmapia
sKorapsl 0ombmt oTeIp. Erep skemmentiy Oipirinae oprama ecenmeH 100-110 1 akysr3 60mysl mapr 0oica, Kasipri
vakeITTa Oyn1 kepcerkim 75-80 T meHredinme, Oy xeMm-men KopbiH 20-25% -Fa apThHIK malizamaHyra OKeJesl.
TypakTs! skeMimen 0a3achlH KypyFa OarbITTAIFAH IIApanap XKYHECIHAE >KOFaphl OHIMII JKOHE J3KOJOTHIBIK Ta3a,
OcHiMIEATeH KEMINOI JAKBUIIAPBIH AYPHIC TAHAAY MAaHBI3ABI Pea aTkapansl. JKemimen eHTIPICIHIH THIMILITIH
apTTHIPYFa KEMIIOI JAKbIIIAPBIH 6CIPY TEXHOJOTHACHIH JKETLIAIPY apKbLIeI KOI KeTKizinedi. bareic Kazakcran
0OJBICHI YIIIH CYAaH medi €H eHIMIl OHE KYPFAKIIBLIBIKKA TO31MIi, COHBIMEH KaTap MEpPCIIEKTHBAIBI JAKBLT 00-
aem Tabbutaael. OChIFaH OAMIAHBICTHI MAJT A3bIFBIHA APHAJFAH IMHKI3aT OHIIPY VIOIH CyJaH MeO0iH ecipy TeXHOIO0-
THACHIH KCTIMAIPy OOHBIHIIA 3CPTTCYICP KYPri3y KaxKeT.

3epTTeyAiH MAKCaThl — aybll MIAPYAIIbLIbIFGI MAJJAPBIH TOJBIK >KEMIISIIICH KAMTAMACHI3 €Ty YIIH CYJaH
me0IHIH 6cipy TEXHOJOTHSCHIH 3epTTEy. 3eprreyicpiiH Hotmxkecinae barvic Kaszakcran o0mIbICH! »KaFmaibIHAA
CyJaH IMe0iHiH Opy ME3TIIH PETTEY apKbLIBI JKachUl Oanayca, MIICHACME KOHE KYPFAK IN6IIKE OPBLIATHIH Oy
JAKBUTABIH OHIMIITTI MCH MaJ a3bIKTHIK KYHIBLUIBIFRI TYPAJIBl MOJIMCTTCP aiablHAbL JKaimel anFraHma, 2 mer opy
Mep3iMi OoMbIHIIA CyJaH medi MamFa ycTreMe KOpPEeKTEHAIpyre makmanmaHsuaTeiH 130,75 xr/ra skaceur Oanayca,
MmeHACME JaiibiHAayFa KakeTTi 131,92 xr/ra sxachim Macca oue 33,83 Kr/ra KYprak IIel >KHHAYABI KAMTaMachI3
erTTi.

Tyiiin ce3aep: cygaH medi, Opy Mep3iMi, >KachbUI jKeM, KYPFAK IOl MIIICHICME, OHIMIIIIK, Mal a3bIKTHIK
KYHJBUIBIK,

B. H. Hacuesl, X, I'. SInuena?, H. K. Kanaramanon!

13anaano-KasaxcTaHCkuil arpapHO-TEXHHMCCKHI yHuBEpcUTeT uM. JKaurup xaHa, Ypansck, Kasaxcraw,
TInoBaHBCKHI arpapHbiil yHEBEpCHTET, PecmyOmika Bonrapus

BO3AEJbIBAHUE CYJIAHCKOM TPABBI TP PA3JTHUHBIX CIIOCOBAX
XO35sIMCTBEHHOI'O HCIIOJBb30OBAHHUA B 3AITA/THOM KA3AXCTAHE

AnHoTanus. B yBenmUCHHM TPOM3BOACTBA NMPOAYKTOB >KUBOTHOBOACTBA PEINAOMIAS POJIb MPHHAIICKHUT
CO3JAHHI0 TPOYHOH KOPMOBOHM 0Oa3bl. OOCCHCUCHHOCTh BHICOKOOCTKOBBIMH KOpMaMu 3amamHo-Kas3axcTaHCKoH
obnactu cocraBieT He Oonee 70-75% ot motpeOHOCTH. OCTacTCsl BHICOKMM AC(UIHT OCJIKA B FO’KHBIX >KHBOTHO-
BOJYCCKUX parioHax. Ecim B cpeHEM Ha KaXKIyI0 KOPMOBY eIWHHIY HeoOxoaumo mMmers 100-110 r mporemna, To
ceituac (paxrmueckm mpuxomurcs 75-80 T, YTO HMPUBOAMT K Iepepacxony KopmoB Ha 20-25%. B cumcreme mep,
HAMPABICHHBIX HA CO3IAaHNE MPOYHOW KOPMOBOH 0a3bI BAXKHAS POIIb MPHHAIICKHT IPABHILHOMY ITOAOOPY BBICOKO-
MPOJYKTUBHBIX M 3KOJOTHUYCCKH IUIACTHUYHBIX, AJANTUBHBIX KOPMOBBIX KyIsTyp. [loBbimenme 3ddexruBrOCTH
OTPaciIy KOPMOIIPOM3BOACTBA JOCTHUTACTCS TAKKE 3a CUCT COBECPIICHCTBOBAHMS TEXHOJOTHH BO3JCIBIBAHHSI KOP-
MOBBIX KyJBTYD.

Cynmanckas Tpasa quis 3anagHo-Kaszaxcranckod oOmacTu sBIIETCS HamboJIee MPOIYKTHBHOH M 3aCyXOYyCTOH-
YHBOM, 4 TAKKE MEPCIICKTUBHON KyJIBTYPOH. B CBA3H € 3THM, AKTYANBHBIM ABJIACTCA MPOBEACHHUE UCCICIOBAHUN IO
COBCPIICHCTBOBAHUIO TCXHOJIOTHHM BO3JCIBAHHMA CYJAHCKOW TpPaBbl I IPOW3BOJCTBA KOPMOBOTO  CHIPBS
SKHUBOTHOBOJCTBY .

[enbto mccrnenoBaHUH SBIACTCS M3YUCHHE TEXHOJIOTHH BO3ACTBIBAHUS CYZAHCKOH TPABHI A OOCCHEUCHHS
JKHBOTHOBOJICTBA IIOJTHOIICHHBIME KOPMaMH. B pe3yibTare NMpPOBEACHHBIX HMCCICIOBAHHWN IMOJYYCHBI JAHHBIC IO
MPOAYKTUBHOCTH M KOPMOBOH IICHHOCTH CYJAHCKOH TPaBBl B YCIOBHAX 3amagHo-KazaxcTanckoil 00macTH mpH
BO3/IC/IBIBAHMM HA 3CICHBIA KOPM, HA CEHO, HA CEHAX IOCPEACTBOM IMOA00pa ONTHMAIBHOTO Cpoka yOopku. B
CyMME 32 2 yKOCa CyJaHCKag Tpasa odecneunsact coop 130,75 1/ra 3eI¢HO# MACCHI AT HCTIOTB30BAHUA B KAUCCTBE
nmoaropma ckoty, 131,92 1/ra 3eIeHoi Macchl U MPOU3BOACTBO CEHAXKA | 33,83 1/Ta CyX0ro ceHa.

KimoueBblie ciioBa: CyIaHCKAs TPaBa, CPOK YOOPKH, 3CJICHBIH KOPM, CEHO, CCHAX, YPOKAHHOCTb, KOPMOBas
LICHHOCTh
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