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PROMISING MIXED CROPS
OF SUDAN GRASS WITH FORAGE CROPS

Abstract. An important factor in increasing the efficiency of crop diversification in West Kazakhstan and
reducing the dependence of crop productivity on weather conditions is the expansion of crops most adapted to
unsustainable humidification of plants such as chickpeas, Sudan grass, sorghum, corn and sunflower. One of the
ways to increase the productivity of Sudanese grass is to use its mixed crops with chickpeas, sunflower, corn and
sorghum. Mixtures due to the best quality indicators of feed provide the maximum yield of feed units and digestible
protein. The article presents research data on the study of mixed crops of Sudanese grass with annual crops in the
conditions of the Ist dry-steppe zone of Western Kazakhstan. A comparative test of mixed crops by yield from
digestible protein area units revealed the most nutritionally valuable mixtures. So, in the research of 2018-2020, the
largest yield for digestible protein was obtained on the variant using sunflower for silage mixed with Sudan grass
(1.65 c/ha), slightly lower on the versions of using a mixture of Sudan grass and corn for silage (1.58 c/ha) and a
mixture of sorghum and Sudan grass for silage (1.55 c/ha).
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Introduction Solving the problem of animal husbandry development is closely related to
strengthening the feed base. Weak and unstable food supply is a widespread phenomenon in the West
Kazakhstan region. In field forage production, the acreage was significantly reduced, and the yield of
forage crops decreased. The set of crops has been narrowed to forage crops (barley, oats, wheat forage). In
the structure of arable land, up to 76% is monoculture wheat, barley accounts for 20.2% of arable land,
millet and winter rye account for 2.1 and 1.3%, respectively, and the remaining grains (including forage)
occupy 0.4%. To date, the production of feed using advanced technologies has actually been discontinued.
As in previous times, the creation of a reliable, balanced feed base and a sharp reduction in feed loss
during harvesting is largely determined by the correct organization of feed production and harvesting
[1,2,3,4].

Creating a valuable feed base for livestock development depends on both the correct set of crops and
the biological characteristics of these crops. Therefore, in accordance with the purpose of our research, we
studied the biological features of growth and development, formation of productivity of various crops in
the conditions of zone 1 of the West Kazakhstan region.

One way to increase the productivity of Sudan grass is to use mixed crops with chickpeas, sunflower,
corn and sorghum. Mixtures due to the best quality parameters of the feed provide maximum yield of feed
units and digestible protein. The use of mixed crops makes it possible to reduce the intensity of field work
and obtain high-quality feed in a longer period of time in the green conveyor system, as well as harvest
them for green feed, hay, haylage and silage. The high efficiency of mixed crops of Sudan grass with corn,
Sudan grass and chickpeas, Sudan grass and sunflower was determined on the experiments of many
scientists from near and far abroad [5, 6, 7, 8].

Research methods.

The research is carried out on the experimental field of Zhangir Khan West Kazakhstan Agricultural
and Technical University. (Republic of Kazakhstan, Uralsk).

The research 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
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adaptive technologies for the cultivation of fodder and oilseeds in relation to the conditions of West
Kazakhstan" and on the topic of PhD thesis "Formation of Sudane grass harvest in fodder lands of West
Kazakhstan region".

The area of plots during cultivation of fodder crops is 50 m®, repetition is three times, location of plots
is rendomized.

Zoned varieties of fodder crops were used in the experiments. The norm for sowing seeds of studied
crops is recommended for the dry-steppe zone of West Kazakhstan region. The system of soil treatment
for fodder crops adopted in the 1st zone of West Kazakhstan. Nitrogen and phosphorus mineral fertilizers
were used in the research on fodder crops in the recommended doses for the region.

During field tests, accounting, observation of the beginning of phenological phases and growth of
Sudan grass were carried out according to generally accepted methods [9]. Photosynthetic activity of
Sudan grass crops was studied according to the generally accepted method [10]. Harvesting and
registration of crops is performed by continuous method.

Based on the results of chemical analysis of green mass of Sudan grass, bioenergetic evaluation of the
studied methods was carried out according to the accepted method [11]. Statistical processing of the study
results was carried out by the method of dispersion analysis [12], statistical graphs were constructed using
the program Statistica 6.0.

According to the morphological features of genetic horizons of the profile and agrochemical
indicators of arable soil layer, soils of the experimental sites are characteristic for 1 dry-steppe zone of
West Kazakhstan.

Results and discussion. In the process of studying mixed crops of annual crops, we observed the
duration of the phases of growth and development of their components. Phenological observations during
the years of research showed that the duration of the phases of development of cultures varies depending
on their species and biological characteristics.

As the data of our research of 2018-2020 show, in the studied crops of mixed crops, the duration of
mowing period is different. The different duration of mowing ripeness of mixed crops allows you to create
a conveyor for the uninterrupted supply of fodder products throughout the spring-summer season for the
production of green feed, haylage and silage.

The denseness of plants and their survival during vegetation are important indicators that largely
determine the level of productivity of agrocenoses.

Studies show that, on average, over the years of research, the actual density of plants in mixed crops
of Sudan grass and annual fodder crops was close to the target one. In the mixed crops of Sudan grass and
chickpeas during full seedlings, the actual density of Sudan grass was 715 thousand pcs/ha, and chickpeas
37.6 thousand pcs/ha. In the mixed crops with Sudan grass during full seedlings, the actual density of corn
and sunflower crops was 29.16 thousand pcs/ha, respectively. By the beginning of vegetation, the density
of sown sorghum crops together with Sudan grass was 29.60 thousand pcs/ha.

For the production of harvest, the preservation of crops is of great importance. During vegetation,
under the influence of various factors, partial plant outburst is observed. The percentage of preserved
plants in relation to the come up makes it possible to assess the preservation of plants. At the same time,
the preservation of plants depended both on the species composition of the components and on the timing
of harvesting agrophytocenoses, as well as the prevailing weather conditions during vegetation.

For the production of good feed, not only the growth of plants in height is important, but also the
formation of a sufficiently large area of leaves. In the research, leaf surface formation was observed by
mixed agrophytocenosis cultures, data are given in tables 1, 2.

Table 1 — Indicators of photosynthetic activity of mixed crops
of fodder crops in 1 zone of West Kazakhstan at 1 harvesting period, average for 2018-2020

Experiment options Maximum leaf area, thousand m*/ha Photosynthegz}f)sc;lt;ntlal, minm
Sudan grass + chickpeas for green food 5,68 0,27
Sudan grass + sorghum for haylage 4,99 0,24
Sudan grass + com for haylage 4,95 0,24
Sudan grass + sunflower 5,56 0,27
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Table 2 — Indicators of photosynthetic activity of mixed crops of fodder crops
in 1 zone of West Kazakhstan with 2 terms of harvesting, average for 2018-2020

Experiment options Maximum leaf area, thousand m*ha Photosynthegz}i(;lt;ntlal, min m
Sudan grass + sorghum for silage 7,54 0,50
Sudan grass + corn for silage 7,27 0,48
Sudan grass + sunflower for silage 8.03 0,54

In our research of 2018-2020 in the dry steppe zone, the preservation of Sudan grass plants in mixed
crops with annual fodder crops for the vegetation period with 1 harvesting period ranged from 80.50
(sowing with sorghum) to 80.71% (mixed crops with comn).

Annual fodder crops sown together with Sudan grass when harvesting for green fodder (chickpeas)
and haylage (sorghum, corn, sunflower) were not equally influenced by Sudan grass. At the same time,
when sowing together with Sudan grass, the greatest preservation of plants was noted in sunflower -
86.70%. Corn crops sown in a mixture with Sudan grass are in second place in terms of safety - 84.11%.
Sorghum withstood the least competition from Sudan grass (safety 80.70%) as well as chickpeas (safety
83.46 %).

With a further delay in the harvesting period of mixed crops until the flowering-pouring phase of
Sudan grass grains, there is a fall of plants from plant formation. At the same time, the relatively high
preservation of plants was noted in sunflower 84.21%, as well as in com - 77.27%. Relatively more plant
fallout during the vegetation period during harvesting for silage was determined at sorghum (safety
69.90 %).

On average for 3 vears of research (2018-2020), when cultivated for silage, the highest safety of
Sudan grass was noted in joint crops with sorghum (75.86%). When harvesting mixed sowing with
sunflower for silage, the safety of Sudan grass plants is 74.68%. The least safety when harvesting for
silage was determined in plants of Sudan grass sown with corn (72.98%), which is associated with great
competition from corn.

Thus, it can be noted that in the mixture of the culture of Sudan grass, sorghum and chickpeas are
well combined with each other and do not have a restraining effect in mixed sowing.

When harvesting for silage, sunflower is the largest competitor to Sudan grass. When sown in the
mixture, Sudan grass also experiences higher competition from corn. At the same time, the competition of
plants increases with a delay in the harvesting period for silage.

In the research of 2018-2020 on the study of mixed crops, the following data were obtained on the
productivity of agrophytocenoses: the yield of green mass on the option of joint sowing of Sudan grass
and chickpeas was 65.01 c/ha, which in terms of dry mass was 12.10 c/ha. On average for 3 years, on the
option of joint sowing of Sudan grass and corn when harvesting for haylage, the productivity of green
mass was 77.36 c/ha, dry mass 13.90 c/ha. The harvest of green mass during harvesting of joint crops of
Sudan grass and corn for silage increased to 121.61 c¢/ha, and the harvest of dry mass was 22.54 c¢/ha. On
average for 2018-2020, on the version of sowing Sudan grass + sunflower, these indicators when
harvesting for haylage were 86.24 and 15.22 c/ha and 129.93 and 24.40 c/ha when harvesting for silage.
On the sowing of a mixture of Sudan grass and sorghum at early harvesting for haylage, the green mass
harvest was 71.93 c/ha at a dry mass yield of 13.09 c/ha. Joint sowing of Sudan grass and sorghum during
harvesting on average for 2018-2020 ensured green mass yield at the level of 111.21, dry mass -
20.28 c/ha (table 3).

Thus, in the research of 2018-2020, the greatest yield of both green and dry mass was noted on the
version of joint sowing of Sudan grass and sunflower.

In general, the weather conditions of 2018-2020 had a positive impact on the growth processes of
plants of mixed agrophytocenoses. By the time of harvesting for silage, the components of the mixed
crops were able to form a productive plant formation.
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Table 3 — Productivity and feed value of mixed crops of fodder crops depending
on harvesting time in the 1st zone of West Kazakhstan, average for 2018-2020

Green Dry Digestible | Collection Exchange Provision
Options of mixed crops mass, matter, protein of feed energy of feed units
c/ha c/ha harvesting, | units, c/ha | output, GJ/ha | with protein,
c/ha g
1 harvesting period
Sudan grass + chickpeas for green food 65,01 12,10 1,24 10,89 11,93 114
Sudan grass + sorghum for haylage 71,93 13,09 1,12 11,07 12,64 101
Sudan grass + com for haylage 77,36 13,90 1,08 11,90 12,85 91
Sudan grass + sunflower for haylage 86,24 15,22 1,07 12,67 14,07 84
2 harvesting period
Sudan grass + sorghum for silage 11121 20,28 1,55 16,84 19,49 92
Sudan grass + corn for silage 121,61 22,54 1,58 18,85 20,80 84
Sudan grass + sunflower for silage 129,93 24 .40 1,65 19,76 22,52 83

On average for 3 years, when harvesting mixed agrophytocenoses for silage, the trend set during
harvesting for haylage also remains. At the same time, the highest harvest of green (129.93 c¢/ha) and dry
mass (2440 c/ha) was obtained when cultivating Sudan grass in a mixture with sunflower. The
productivity of the mixture of Sudan grass and sorghum for harvesting green and dry mass was at 111.21
and 20.28 c¢/ha. When harvesting for silage, the intermediate position in terms of productivity is occupied
by a mixture of Sudan grass and comn - 121.61 ¢/ha green mass, 22.54 c/ha dry mass.

A comparative test of mixed crops by yield from digestible protein area units revealed the most
nutritionally valuable mixtures. So, in the research of 2018-2020, the largest yield for digestible protein
was obtained on the variant using sunflower for silage mixed with Sudan grass (1.65 c¢/ha), slightly lower
on the versions of using a mixture of Sudan grass and corn for silage (1.58 c/ha) and a mixture of sorghum
and Sudan grass for silage (1.55 c/ha). On average for 3 years, when using mixed crops of Sudan grass and
sorghum when harvesting for haylage and silage, the productivity of agrophytocenoses at the yield of
digested protein was at 1.12 and 1.55 c¢/ha. In the early harvesting of the mixture of Sudan grass with
chickpeas for green food, the harvest of digested protein reaches 1.24 ¢/ha. When using joint crops of corn
and Sudan grass, depending on the harvesting time, the productivity of crops for harvesting digested
protein ranges from 1.08 (haylage) to 1.58 c/ha (silage).

Assessment of fodder and energy advantages of crops was carried out on the output of fodder units
and exchange, as well as on the availability of fodder units with protein. On average, in the first version of
the harvesting period, according to these indicators, the productivity of the mixture of Sudan grass and
sunflower was relatively higher: 12.67 c/ha of feed units and 14.07 GJ/ha of exchange energy, while the
supply of feed units with protein was 84 g.

When harvesting for haylage, the collection of feed units from mixed crops of Sudan grass with
sorghum and corn was 11.0 and 11.90 c/ha, with an exchange energy output of 12.64 and 12.85 GJ/ha. In
the first term of harvesting, the highest supply of feed units with protein was obtained on the version of the
mixture of Sudan grass and chickpeas for green feed - 114 g. On this version, on average for 2018-2020,
the yield of feed units is at the level of 10.89 c/ha, exchange energy 11.93 Gl/ha.

In terms of productivity and fodder value, early harvesting of mixed crops of Sudan grass with annual
fodder crops is inferior to later harvesting for silage use, according to the research in 2019-2020. When
harvesting for silage, the largest collection of feed units was obtained on the version of use as a
component of mixed sowing of Sudan grass and sunflower - 19.76 c¢/ha. This two-component mixture, in
comparison with other versions of mixed crops, provided a maximum collection of exchange energy of
22.52 Gl/ha.

When using mixed crops of Sudan grass and sorghum for silage, the collection of feed units and
exchange energy was minimal and amounted to 16.84 c/ha and 1949 Gl/ha, respectively. When
harvesting for silage for fodder and energy value, the intermediate position is occupied by a mixture of
Sudan grass + com - 18.85 c/ha fodder units and 20.80 GJ/ha exchange energy. On average for 3 years
when harvesting for silage, a relatively high level of protein supply of feed units was noted on Sudan grass
version in combination with sorghum (92 g). For mixed crops, Sudan grass + corn and Sudan grass +
sunflower were 84 and 83 g, respectively.
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OHIMJITITIH apTTHIPY MKOJXJAPBIHBIH OIpi — OHbI HYT, KYHOAFbIC, KYTEPI JKOHE KYMAiMEH apaiacThIphI ery. Apanac
€ric MaJI a3bIFBI XKOFAPbI Camaabl OONATHIHABIKTAH, MEIUIIHIIEG MO ©HIM XOHE CiHIMAI MPOTCHH ANyFa MYMKIHIIK
6epeni. Maxkanana Bareic KazakcransaeiH 1 Kyprak gana aiiMarbiHaa OIpsKbUTIABIK JAKBLIIAP MEH CyAaH IMe0iHIH
apanmac JAKBIITAPBIH 3¢PTTCY ACPeKTepi KearipiireH. 3eprreynep Kourip xan arsmmarsl bateic Kazakcran arpap-
TBIK-TCXHUKABIK, YHUBCpCHTETIHIH (KasakcTan PecmyOmmkacer, Opan K.) ToxipuOemik amkaObiHaa KaObLITaHFAH
dmicTeMere CoHKec HKYprizieai.

2018-2020 >KkpUTIApAAFBl apaiac CTiCKe KaTBICTHI 3CPTTCYICpAC arpo()UTOICHO3 OHiIMI OOWBIHINA KEIeCiacH
JICPEKTCP ANBIHIBL CYAAH Me0i MCH HYTTHIH OIPIICCKCH €ric HYCKACBIHAAFBI KOK MAacca MBIFBIMEBI 65,01 m/rexrapra
TeH, OyJ1 Kyprak mMaccameH Kakira ecemrereHae 12,10 m/ra sxkerri. Oprama ecemmeH 3 XbULia CyAaH IIe0i MEH
JKYTEPiHIH apaiac erici HYCKAChIHAA IMIICHAEME YIIIH OpPBIIFAH KAChII Macca eHiMi 77,36 1yra, aix Kyprak Macca
tycimi 13,90 w/ra menreitin kypansl. CyzaH medi MEH KYTepiHiH OIpJIECKECH €riCi HYCKACBIHIAFBI CYPICM YIIiH
OPBLUTFAH >KAachLT Macca MBIFBIMBI 121,61 m/rexrapra TEH MIBIKTHL, Kyprak Macca 22,54 mw/ra xepcerri. Oprama
ecemmeH 2018-2020 sxpIaaapsl cyJaH medi +KyHOAFBIC €Tici HYCKACHIHAA MIMICHAEME YIIIH OPBUFAH »Kachll Macca
OHIM KepceTkimn 86,24 xone 15,22 w/ra, am CcypieM YImiH opsirFanaa tuiciame 129,93 sxore 24,40 1w/ra aeHrekin
kepcerti. CymaH mebi MeH KyMalIbIH apajac erici HyCKAachIHA IMIMIEHAEME YINIH €pTe OPFAaH Ke3/e XaChll Macca
Tycimi 71,93 1/ra, am kyprak macca Tycimi 13,09 wra sxerri. Cyman me0i MCH KyMaHIbl apanac CKKCHIC CYPIeM
ymriH opranza oprama ecenmneH 2018-2020 sxpuimapsr skackln mMacca Tycimi 111,21 n/ra, am Kyprak macca tycimi
20,28 w/ra acHrekin Kypamsl (A.22-xecte). OchuTalma KachklT MacCa MCH KYPFAK MACCAHBIH YJIKCH IMBIFBIMBI 2018-
2020 >KpIIIapAaFsl 3epTTEYIEPAC CyJaH medi MECH KYHOAFBICTBIH apanac ericiHeH amslHabl. Oprama anFasia 3 HKbLl
ImmHAe apanac arpo(uToneHO3AaPAbl CYPIACMIC KHHAY Ke3iHAe OHIMIUTIK OOMBIHIIA MAOBIHIBIKKA KHHAY KE3IHIC
OenrineHren ypaic cakranagsl. COHbBIMEH KAaTap €H »KOFaphl TYCIM CyJaH Ime0iH KYHOArbICTICH KOCHIT 6CipreHne
skacewt (129,93 xr/ra) xoHe Kyprak Maccagas (24,40 kr/ra) amsiaasl. CynaH medi MCH KyMal KOCIACHIHBIH JKACHLT
JKOHE KYPFAaK MAaccChlH >kuHay eHimzimiri 111,21 >xome 20,28 my/ra neHrerinae Oonmel. Cypremre XKuHAY KE3iHAC
OHIM OOMBIHINA apaNblK OPBIHIABI CyJaH 601 MEH KyTepiHiH Kocmackl sFHu 121,61 1y/ra »xaceur macca, 22,54 1/ra
KYpFaK Macca anfpl.

Aynas OipiiriHeH CiHIMZI NPOTEHH ajy YINiH apasac ericTi CambICTBIPMANBI TYPAE 3EPTTEY KYHIBI KOCIA
aHBIKTAyFa MYMKIHIIK Oepeni. Anrtanbik, 2018-2020 >kpIraaprarsl 3epTTEYIEpIiMi3Ac CIHIMAL MPOTEHH KOHIHEH CH
YJKCH IOBIFBIM CYPJICM YIIIH 6CIpiICTiH KyHOAFBIC TICH CYJaH Ie0iHIH apanac ericineH ansmHab! (1,65 w/ra), cypiaem
YIIIH ecCipilieTiH HyCKaaa KepPCETKINI TeMEHACY OONIbL CYPIACMIIK CyJaH Ime0i MEH >KyrepiHiH Kocmacsl 1,58 m/ra
JKOHE KyMal MeH copro meliHIH cypieM YImiH ecipimreH kocmackl — 1,55 m/ra. Oprama ecemmeH 3 Kpuraa
MIIEHAEME MEH CYPJEM YIIIH Opy Ke3iHae CyAaH medi MEH KyMaiIblH apanac ericiH maigamranrasaa arpodurore-
HO3JAPABIH CIHIM/I MMPOTEHH TEPiMI JKOHIHCH MAJ a3bIKTHIK KYHIBUTBIFBI 1,12 >xome 1,55 wra xypaasl. Cyxas nredi
MEH HYTTBIH apajac €TiCiH AaChlI a3blK YINIH €PTE OPFaH KE3/C CiHIMAI MPOTEHH INBIFBIMBI 1,24 m/TeKTapFa >KeTTi.
XKyrepi MeH cyaaH mediH Oipre ecipreHzae opy Mep3iMiHE Kapai ericTiH CiHIMZIlI IIPOTEWH INBIFBIMBI YKOHIHCH
enimaimiri 1,08 (mimenaeme) 6acrarm, 1,58 w/ra (cyprem) AeiiH ayBITKBII TYPaIbL.

EriCTIKTiH a3BIKTHIK KOHC JHEPIETHKANBIK KYHABUIBIFBIH 0aranay a3bIKTHIK OipJiK INBIFBIMBI JKOHE alIMacy
SHEPTHICHIHA, COHAAN-AK A3bIKTHIK OIpIiriHIiH MPOTEHHMEH KAMTHLUIYBIHA Kapad >kypriziiai. Oprama ecemnmeH 3 »Kbll
INIHAE eTiH XWHAY MEP3IMiHiH OipiHIm HYCKACHIHAA OCHI KepceTKimTep OOWBIHINA CyAaH medi MEH KYHOArbiC
KOCIACHIHBIH OHIMi CaJBICTHIPMATBI TYPAC JKOFAPHI IIBIKTHL 12,67 KT/Ta a3bIKTHIK Oipimik sxone 14,07 I'[Ix/ra ammacy
SHEPTHSICHL, A3BIKTHIK OiPIIKTiH MPOTCHHMEH KAMTBUTYHI 84 T ICHTEHTE KETTI.

Ocpmatima bareic KazakcTan oONBICHIHBIH 1-mIi Kyprak fJama aiiMarblHAA CyJaH IMeOiHiH apamac ericiH
Oip>KBLIIBIK a3bIK JAKBIIBIMEH Oipre mMalmanaHy Mainl a3biFbl 6HIIPICIHIH MaHBI3IBI Pe3epBi OOIBIN caHamabl, Oy
PeTTe KypaMmbIHAA CYJaH medi 0ap KOoCmajnapabl >KAChLT a3bIKTH (CYJaH MmeOi+HYT) eHIipy VINIH AC, COHAAH-aK
ayBUTIIAPY AIIBLTBIFBI YKAHY APJIAPBIH MIICHIIK KOHE CYPJICM MACCACBIMCH (CYIaH mMe0i+KyMai, cyIaH medi+xKyrepi,
CyJaH me0i+KyHOAFrbIC) KAMTAMACHI3 €TY YIIiH /1€ NMAHTaNaHFAH OPBIH/IBL.

Tyin ce3aep: cyna me0i, apamac ericTik, *achl1 Oanayca, MINSHAEME, CYpIeM, OHIMILTIK, MAIABIH a3bIKTHIK
KYHIBLTBIFBI

b.H. Hacuen

3anmamHo-KazaxcTaHCKHi arpapHO-TEXHHYCCKUH YHHBEPCUTET
umenn JKaurup xana, Ypansck, Kazaxcran

MNEPCHEKTUBHBIE CMEIIIAHHBIE TOCEBBI CYJIAHCKOM TPABBI
C KOPMOBBIMH KYJbTYPAMH

AnnoTtamust. Baxaeiv (akropom mopbmicHUS 3 QekTHBHOCTH TuBEpCH()MKANNE PACTCHUEBOICTBA B 3amaj-
HOM KaszaxcraHe W CHIKCHHS 3aBHCHMOCTH IIPOAY KTHBHOCTH KYJIBTYP OT MOTOAHBIX YCIOBHH SBISIETCS PACIIHPEHAC
MOCEBOB HANOOIEE MPHCIIOCOOICHHBIX K HEYCTOHYHBOMY VBIDKHCHHIO PACTCHHI, TAKUX KaK HyT, CYJAHCKAs TPABa,
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COpro, KyKypy3a W moaconHeyHuK. OJHEM W3 IMyTEH YBEIMUYCHHS IMPOAYKTHBHOCTH CYJAHCKOW TPABBI SBIICTCS
HCIIOJIb30BAHHE CMCIIAHHBIX €€ IIOCCBOB C HYyTOM, NMOACOTHEYHHKOM, KYKypy30il U copro. CMecH 3a CHET JIy4IIHX
KA4YECTBCHHBIX ITOKA3aTesicii KOpMa OOECHECUMBAIOT MAKCHMANBHBIM BBIXOX KOPMOBBIX CAWHHI H IICPEBAPHMOTO
MpoTeHHA. B cTaThe MPHBOAATCS JAHHBIC HWCCICAOBAHMN IO W3YUCHUIO CMCEHIAHHBIX NMOCEBOB CYIAHCKOH TPaBBI C
OJHOJICTHHMH KyJIBTYPaMH B YCJIOBHAX 1 CyX0-CTemHO¥ 30HbI 3amaaHoro Kazaxcrana.

Hccnenosanust mpoBOAWINCH HA ONMBITHOM MOJE 3amagHo-KazaxCTaHCKOTO arpapHO-TEXHHUYECKOTO YHHUBEP-
curera uMmeHH JKanrup xana, (PecnmyOmmka Kazaxcran, T. Ypanabck) COTIacHO MPHHSITHIX METOIHK.

B uccreaopanusax 2018-2020 rogos mo M3yUCHHE) CMEIIAHHBIX IMOCEBOB MOJIYUCHBI CICAVIOIIHE JAHHBIC IO
TIPOJYKTUBHOCTH arpo(h)UTONCHO30B: BHIXO 3EICHOW MAcChl HA BAPHAHTE COBMECTHOTO TOCEBA CYAAHCKOH TPaBbl U
HyTa Obpima paBHa 65,01 1/ra, 4T0 B MEpPECUCTEe HA CYXYHO Maccy cocrasmi 12,10 m/ra. B cpeanem 3a 3 roga Ha
BAPHAHTE COBMECTHOTO IIOCEBA CYNAHCKOH TPaBhI M KyKYPY3bl IIpH YOOpPKE HA CEHAK IPOAYKTHBHOCTH 3EJICHOH
Macchl paBHsIach 77,36 m/ra, cyxou maccel 13,90 m/ra. COop 3eneHOlt Maccsl mpu yOOPKE COBMECTHBIX IOCEBOB
CYJAHCKOH TPaBBI U KYKYPY3Bl HA CHJIOC MOBBICHICA 10 121,61 1/ra, a cOop cyxoi mMaccel coctasun 22,54 w/ra. B
cpeaneM 3a 2018-2020 roapl Ha BapHAHTE MOCEBA CYJAHCKAd TpaBa + MOJCOJHEYHHUK JAAHHBIC MOKA3ATCAH IPH
yOopke Ha ceHax ObuH paBHBI 86,24 w 15,22 1/ra m 129,93 u 24,40 u/ra npu yOopke Ha cmnoc. Ha nocese cmecu
CYJAHCKOH TPaBbl U COPTo MPH PAHHCH YOOPKE HA CCHAXK YPOsKaH 3¢ICHOM Macchl coctasma 71,93 mw/ra mpu BBIXOaC
cyxoit macce 13,09 w/ra. CoBMECTHBIH TOCEB CyTAHCKOHM TPAaBhI H COPTro IPH YOOPKE HA CHIIOC B cpeaneM 3a 2018-
2020 Toap1 0OCCTICHIIT BBIXO 3¢ICHON MacChl Ha ypoBre 111,21, cyxoit maccer — 20,28 w/ra (Tadmma A.22).

B mccnemopanmax 2018-2020 romo HAmOONBIIMEH BBIXOA KAK 3CICHOM, TaKk M CYXOH MacChl OTMCUCH HA
BapPHAHTE COBMECTHOTO II0OCEBA CYJAHCKOH TPaBBI M TIOACOTHECIHHKA.

B cpennem 3a 3 roma mpm yOOpKEe CMEINAHHBIX arpoUTOLCHO30B HA CHJIOC IO MPOJYKTHBHOCTH TaKXe
COXpaHseTCcs TCHACHIWS, YCTAHOBICHHAA NPH yOOpKe HA CeHak. [Ipm 3TOM Hamboxee BBICOKHI cOOp 3€ICHOH
(129,93 wra) m cyxoir maccel (24,40 1/ra) MONYyYCH NPH BO3ACTBIBAHWH CYJAHCKOH TpPaBRI B CMECH C
TOJCOTHEYHHKOM. [IpOyKTHBHOCTS CMECH CYJAHCKOH TPABBI M COPro Mo cOOpY 3€JCHOM M CyXOH Macchl ObIT HA
ypoBre 111,21 m 20,28 wra. [Ipu yOopKke HA CHIOC MPOMEKYTOUHOES TOJIOKCHHC O MPOAYKTHBHOCTH 3aHHMACT
CMECh CYJaHCKOH TpaBBI M KYKypy3sl — 121,61 1/ra 3emeHas macca, 22,54 m/ra cyxas mMacca.

CpaBHHUTEIFHOE WCIBITAHAEC CMCIIAHHBIX ITOCEBOB IO BBIXOAY C CAMHHMI ILTOINATH MEPEBAPHMOTO IPOTCHHA
TMO3BOJIMJIO BBIIBHTH HAHOOJICC LICHHBIC B KOPMOBOM OTHOINCHHH CMecH. Tak, B mccacaosanmix 2018-2020 romos
HAaWOONBIMMK BBIXOA MNPOAYKIHH IO IIEPEBAPHMOMY IIPOTEHHY TIIOJYUCH HA BAPHAHTC C HCIIOJIB30BAHHEM
MOJCOMTHCUHUKA HA CHIOC B CMCCH C CyJAaHCKOHW TpaBod (1,65 1m/ra), HCCKOMBKO HIDKC OBLIO HA BapHAHTAX
HCTOJIB30BAHUA CMCCH CYIAHCKOH TPaBBl U KYKYpy3bl HA cuiaoc (1,58 1/ra) m cMeCH COPro W CyAaHCKOH TpPaBHI HA
cuioc (1,55 m/ra).

B cpenneM 3a 3 roja mpH HCMOIB30BAHMH CMCHIAHHBIX MOCEBOB CYJAHCKOW TPAaBHI M COPro IPH YOOpKE HA
CCHAX M HAa CHJIOC MPOJYKTUBHOCTh arpo(puTONCHO30B MO BEIXOAY IEPEBAPUMOTO MPOTEHHA ObLTH Ha ypoBHE 1,12 1
1,55 w/ra. Ilpu panHel yOOpKe CMECH CYJAHCKOH TPaBBI C HYTOM HA 3CJICHBIH KOPM COOp IMEpPEeBapUMOTO IMPOTEHHA
pocruraet 1,24 w/ra. [lpu mCnonbp30BaHUN COBMECTHBIX IIOCEBOB KYKYPY3bl M CYAAHCKOH TPABBI B 3aBHCHMOCTH OT
CpoKOB YOOPKH NMPOAYKTHBHOCTH MOCCBOB MO COOpPY MEPEBApHMOTO MpoTeHHA Komedmerca ot 1,08 (ceHaxk) Ao
1,58 m/ra (cumoc).

OneHKy KOPMOBBIX M JHEPIECTHUYCCKHX JOCTOMHCTB IIOCEBOB IPOBOIUIM IO BBIXOJAY KOPMOBBIX CIWHHIl H
0OMCHHOH, a TaKKe MO 0OECIEYECHHOCTH KOPMOBBIX €AMHHII POTCHHOM. B cpeaneM 3a 3 roga B mepBOM BapHAHTE
CpOKa YOOPKH IO JAHHBIM ITOKA3aTEILIM CPABHHUTEJIBHO BbIME ObLIA MPOAYKTHBHOCTh CMECH CYJAHCKOH TpPaBbl H
nmoAcomHeyHuKa: 12,67 m/ra xopmoBbIx exuumi u 14,07 T'Jl)x/ra oOMEHHOH 3HEpPTHH, HPU OOCCIICUECHHOCTH
KOPMOBBIX CAUHHI IPOTCHHOM HA YPOBHE 84 T.

Taxmm 00pa3oM, B 1 cyxo-cTemHO# 30HE 3anaxHo-Ka3axcTaHCKOH 00ACTH MCMOMB30BAHAC CMCIIAHHBIX TOCC-
BOB CYJAHCKOH TpaBbl C OJHOJCTHHUMH KOPMOBBIMH KyJBTYPAaMH SIBISICTCS BAKHBIM PE3EPBOM IIPOM3BOJICTBA
KOPMOB, TIPH 3TOM CMECH C YYaCTHEM CYJAHCKOH TPaBbl IIEJIECCOOOPA3HO MCHOJIB30BAaTh KAK AT MPOW3BOJACTBA
3€JEHOT0 KOpMa (CYJAHCKAs TPAaBa+HYT), TAK M I OOCCIECYCHHS C.X. KHBOTHBIX CEHAXKHOH M CHJIOCHOH MAaccOH
(cymaHckas TpaBat+copro, Cy JaHCKas TpaBa+KyKypy3a, CyJaHCKAs TPaBa+moICOTHCYHUK).

KimoueBbie ciioBa: CymaHCKas TPapa, CMCHIAHHBIC IOCEBBI, 3CICHBIH KOPM, CCHAK, CHIJIOC, YPOXKAHHOCTS,
KOPMOBASI ICHHOCTb.
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