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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 1st 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).

Keywords: Sudan grass, mixed crops, green fodder, haylage, silage, yield, feed value.

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

. : 7
Experiment options Maximum leaf area, thousand m*/ha Photosynthegz}ic/)ltlznnal, minm

Sudan grass + chickpeas for green food 5,68 0,27

Sudan grass + sorghum for haylage 4,99 0,24

Sudan grass + corn 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

- : 7
Experiment options Maximum leaf area, thousand m*/ha Photosynthegz}f)s(/)ktlzntlal, 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 corn).

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 corn - 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 years 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 + corn 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 111,21 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 (24.40 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 corn - 121.61 c/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 c/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 GJ/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 19.49 Gl/ha, respectively. When
harvesting for silage for fodder and energy value, the intermediate position is occupied by a mixture of
Sudan grass + corn - 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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The nature of linear plant growth in both single-species and mixed crops by its component
components was studied by measuring the height of plants of mixed agrophytocenosis. Linear growth data
of plants before harvesting agrophytocenosis depending on terms are given in figure 1.

Green mass, haylage
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Figure 1 — Plant height of mixed agrophytocenoses with Sudan grass, cm
average for 2018-2020

Conclusion. The use of mixed crops of Sudan grass with annual fodder crops is an important reserve
for the production of fodder, while mixtures with the participation of Sudan grass are advisable to be used
both for the production of green fodder (Sudan grass + chickpeas) and for the provision of animals with
silage mass (Sudan grass + sorghum, Sudan grass + corn, Sudan grass + sunflower).

Bb.H. HacueB
JKonrip xan ateiaaars! bateic KasakcraH arpapiblk-TeXHUKAIBIK yHIBepcuTeTi, Opan, Kasakcran

CYJIAH IIOBIHIH A3BIK JAKBLIJIAPBIMEH
MEPCHEKTUBAJIBI APAJIAC ETICTITI

Annoranus. bateic Kazakcranna eciMIiK 1apyambUIbIFbIH SpTapanTaHAbpy THIMIUIITIH apTTBIPY MEH JaKbUl
OHIMIHIH aya paiibl >KarjaiblHa TOYENIUITIH a3alTybIH MaHbBI3ABl (aKkTOpsl — HYT, CymaH medi, Kymai, xyrepi
JKOHE KYHOAFBIC CHIHIBI XKaybIH-IIAIIBIH, bUIFaJ TYPaKCHI3AbIFbIHA TO3IMIII eciMiK ericiH keHeWTy. CyznaH meO0iHiH
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OHIMIUTITIH apTTHIPY JKOJIIAPBIHBIH Oipi — OHBI HYT, KYHOAFEIC, JXYTepi )KoHE KyMailMeH apaslaCTHIPHII ery. Apaiac
eric Maj a3bIFl JKOFaphl camajibl OOJATHIHIBIKTAH, MEIIIIHIIE MOJI OHIM XOHE CIHIMAI IMPOTEHWH alryFa MYMKIHAIK
Oepeni. Makanana Bateic KasakcranublH 1 Kyprak nanma aiiMarblHOa Oip»KBUINBIK MAKpUIAAp MEH CyIaH MeO0iHIH
apanac IaKpUIIapbiH 3epTTey nepekrtepi kenripinre. 3eprreynep JKoHrip xan ateinaarbl batsic Kazakcran arpap-
JBIK-TeXHUKaNBIK yHuBepcuteTiHiH (Kazakcran PecnyGnukacel, Opan K.) ToxipuOenik ankaObiHIa KaObUIIaHFaH
smicTemMere ColKec JKyprisiiemi.

2018-2020 >xpuimapaarbl apajnac ericke KaThICTBI 3epTTeyJiepie arpopHUTOICHO3 ©HiMiI OOWBIHINA Keeciaen
JIEPEKTEp AJNBIHIBI: CYIaH 11601 MCH HYTTHIH OIpPJCCKEH eric HYCKACBIHAArbl KOK Macca MIBIFbIMBI 65,01 1/rekTapra
TeH, OyJ1 Kyprak maccameH Kaiita ecenterenie 12,10 m/ra skerri. Opramia ecemmeH 3 JKbUiAa CcynaH Ie0i MeH
JKYTEpiHiH apajiac erici HyCKachlHJa ITiIIeH/eMe YIIiH OpBbUIFaH Xachll Macca eHiMi 77,36 1y/ra, an Kyprak Macca
tycimi 13,90 w/ra nmenreiiin xypansl. Cynan mie0i MeH KyrepiHiH OipiieCKeH erici HYCKachIHJArbl CYpJeM YIIiH
OpBUIFaH >Kachll Macca INBIFBIMBI 121,61 1/rekTapra TeH WIBIKTHI, Kyprak Macca 22,54 1y/ra xepcerti. Oprama
ecerrieH 2018-2020 >xpimapsl cynad me0i +KyYHOAFBIC erici HyCKachlHAa MilIeHIeMe YIIiH OPBUIFaH Kachll Macca
OHIM KepceTKimm 86,24 xone 15,22 m/ra, an cypiem yimiH opsurFaHzaa tuicinme 129,93 xone 24,40 m/ra meHreiin
kepcerTi. CynaH me0bi MeH KYMaiAbIH apajiac erici HyCKachlHa MiMIeHIeMe YIIiH epTe OpFaH Ke3/e jKachll Macca
tycimi 71,93 w/ra, an Kyprak macca tycimi 13,09 w/ra xerri. Cynan me0i MeH KyMailipl apaiac eKKeHJe CypieM
yiriH opranma oprama ecenmeHn 2018-2020 »xpurmapsl jxkacell Macca Tycimi 111,21 m/ra, an Kyprak macca Tycimi
20,28 1w/ra meHreitin Kypaabl (A.22-kecre). Ocbutaiiina achul Macca MEH KypraK MacCaHbIH YJIKeH HIbIFbIMBI 2018-
2020 >kpuTIapaarsl 3epTTeyiepe cyiaH mebdi MeH KYHOAFbICTBIH apajiac ericineH anbinabl. Opraiia anFasga 3 Kbl
ilriHAe apanac arpo(puTOLEHO3Aap bl CYpJIeMIe )KUHAY Ke3iH/e OHIMIUIIK OOMbIHIIA AOBIHBIKKA KHHAY Ke3iHIe
OenrineHren ypaic cakranaasl. COHBIMEH KaTap €H >KOFapbhl TYCIM CyJaH Ie0iH KYHOAarbICIIeH KOCHIN ecipreHje
sachlt (129,93 kr/ra) xaHe Kyprak Maccanan (24,40 kr/ra) ansiaabl. CynaH me0i MeH Kymail KOCTIACBIHBIH JKachll
JKOHE KYPFaK MaccchlH jkuHay eHimuimiri 111,21 xone 20,28 w/ra nenreiiinne 6ongsl. Cypiiemre jknHay KesiHze
OHIM OOHMBIHINA apalbIK OPBIHIBI CyIaH Me0i MeH XKyrepiHiH Kocmacsl, sskHE 121,61 11/ra sxaceut macea, 22,54 m/ra
KYpFaK Macca aJijibl.

Aynan OipiiriHeH CiHIMAI MPOTEWH aly YIIiH apajac ericTi CalbICTRIpMANbl TYPHAE 3epTTey KYHABI KOcma
aHbIKTayFa MYMKIHIIK Oepeni. AlTtanbik, 2018-2020 xputaapaarsl 3epTTeyliepimMizae CiHIMAI MPOTEUH KOHIHEH eH
YJIKEH LIBIFBIM CYPJIEM YILIH ©CIpiieTiH KyHOaFbIC TIeH cyAaH 1e0iHiH apanac ericineH anbiHbl (1,65 1/ra), cypiaem
YILIH ecipiieTiH HycKaJa KepCeTKill ToMeHey OOJIbl: CypieMAiK cynaH 1mebi MeH XyrepiHiH kocmacel 1,58 1/ra
KOHE KyMmail MeH copro IeOiHIH cypiieM YLIiH ecipiireH kocmackl — 1,55 m/ra. Oprama ecenmeH 3 JKbuiia
mileHIeMe MeH CypJieM YIIiH opy Ke3iHze cyAaH 11e0i MeH KYMaiblH apajiac ericiH nainananranaa arpodurore-
HO3/apIbIH CIHIM/I TPOTEHH TePiMi KOHIHEH MaJl a3bIKTHIK KYHIBUIBIFRI 1,12 sxone 1,55 1/ra kypamasl. Cyaas mebi
MEH HYTTHIH apajac ericiH )achll a3blK YIIIH epTe OpFaH Ke3Je CiHIMAI MPOTeHH HIBIFBIMBI 1,24 1/rekrapra jKeTTi.
XKyrepi MeH cynan meOin Oipre eciprenae opy Mep3iMiHe Kapail ericTiH CiHIMII NpPOTEHH IIBIFBIMBI JKOHIHEH
eHimainiri 1,08 (mimenneme) 6acrar, 1,58 1/ra (cypiem) aeifiH aybITKBII Typabl.

EricTikTiH a3bIKTHIK XOHE SHEPreTUKAIBIK KYHIBUIBIFBIH Oarajiay a3bIKTHIK OIpJIiK IIBIFBIMBI JKOHE aIMacy
SHEPTUSCHIHA, COH/Ial-aK a3bIKTHIK OIpIIiTiHIH MPOTEMHMEH KaMTBUTYbIHA Kapai yprizinai. Oprarra ecenmeH 3 KbIT
iIiHAe eriH KUHAY Mep3iMiHiH OipiHIN HYCKAachIHAA OCBI KOpCeTKimTep OOHBIHIIA CynaH Ime0i MeH KYHOAarbIC
KOCTIACBIHBIH OHIMI CalbICTBIPMAIIbI TYP/E KOFaphl WIBIKTHI: 12,67 Kr/ra a3bIKThIK Oipiik sxkone 14,07 I'JIx/ra anMacy
SHEPTHSICHI, a3bIKTHIK OIPJIIKTIH MPOTEMHMEH KaMThUTYbI 84 T' IeHIeire KeTTi.

Ocputaitma bareic Kazakcran oOubIChIHBIH 1-111 Kyprak Jana aiiMarblHIa CyZ[aH MIeOiHIH apajac ericid
OIpXKBUIIBIK a3bIK NAKbUIBIMEH Oipre maijaigaHy Mall a3bIFbl OHIIPICIHIH MaHBI3IbI Pe3epBi OOJBIN caHaIaabl, OYJI
peTTe KypamblHAa CyJaH 11e0i 6ap Kocmanapiabl KachkUl a3bIKTHI (CydaH MI6O0I+HYT) OHIIpY VIIH e, COHIal-aK
aybUIIIapyallblIBIFbl JKaHyapIapblH MIISH K )KOHE CYpJieM MaccachIMeH (CyAaH me0i+KyMaii, cyan meoi+xyrepi,
cynaH meoi+KyHOAFbIC) KAMTaMaChI3 €Ty YIIIH J¢ Maki aJaHFaH OPBIHIBL.

Tyin ce3mep: cynan meodi, apanac ericTik, *Kacbul Oanayca, MmIIeHIeMe, CypiIeM, OHIMIUTIK, MaJIBIH a3bIKTHIK
KYHIBUIBIFBI

b.H. HacueB

3amagao-Ka3axcranckuii arpapHO-TEXHHYECKHHA YHUBEPCUTET
umMenn JXanrup xaHa, Ypanbck, Kazaxcran

HNEPCNEKTUBHBIE CMEIIIAHHBIE ITIOCEBBI CYIAHCKOM TPABBI
C KOPMOBBIMH KYJbTYPAMUA

AnHOTanusi. BaxxHeIM (akTopoM mHoBbIIeHHsT 3PPEKTUBHOCTH AWBEPCHU(HKAIMN PACTCHUEBOICTBA B 3arai-
HoM Ka3axcraHe ¥ CHIDKEHUS 3aBHCUMOCTHU IPOyKTHUBHOCTHU KYJIBTYpP OT MOTOJHBIX YCIOBHH SBIISIETCS pacIIUPEHUE
MIOCEBOB HanOoJee MPHCIOCOOICHHBIX K HEYyCTOWYNBOMY YBJIQ)KHCHUIO PACTEHHUM, TAKUX KaK HYT, CyJaHCKas TpaBa,
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COpro, KyKypy3a W HoAcoinHeYHUK. OJHMM W3 MyTell yBEeIHMUYCHHS MPOAYKTHBHOCTH CyJAHCKOW TpaBbl SIBIISCTCS
UCIIONIb30BAaHHE CMEIIAHHBIX €€ TIOCEBOB C HyTOM, MOACOIHEYHUKOM, KYKypy30i n copro. CMecH 3a CHeT JIydIlux
Ka4eCTBEHHBIX IIOKa3aTesieil kopMa 00eCHeYrBalOT MaKCHMAJbHBIM BBIXOJ KOPMOBBIX €IMHHUIl M IEPEBAPUMOIO
poTenHa. B cTaThe MpHUBOAATCSA JaHHBIE HCCIEIOBAaHMI 10 W3YyYEHUIO CMEIIAHHBIX MOCEBOB CYIAHCKON TpaBbl C
OJTHOJIETHUMHU KYJIbTypaMH B YCIOBHSX 1 cyxo-cTenHoit 30HbI 3anagHoro Kasaxcrana.

HccnenoBanusi MpoBOJMIMCH HA ONBITHOM Mojie 3amagHo-KazaxcraHCkoro arpapHO-TEXHHYECKOTO YHHBEp-
cuteta uMenu JKanrup xana, (Pecnmy6unka Kazaxcran, r. Ypanbck) COrfiacHO NPHUHATHIX METOTUK.

B uccnenoBanusix 2018-2020 rooB Mo HM3y4eHHIO CMEUIAHHBIX [MOCEBOB IOJIYUYEHBI CIEAYIOLIUE NAaHHBIE 1O
MPOJYKTUBHOCTH arpo(MTOLEHO30B: BBIXOJ 3€JICHOW Macchl HA BAPHAHTE COBMECTHOTO ITOCEBA CYAaHCKOH TpaBbl U
HyTa Opmia paBHa 65,01 1/ra, 9To B mepecueTe Ha Cyxyro Maccy coctaBmi 12,10 m/ra. B cpegnem 3a 3 roma Ha
BapHaHTE COBMECTHOTO II0CEBA CYJAHCKOH TpaBbl M KyKypy3bl IpH YOOpKE Ha CEHa)X NMPOAYKTHBHOCTH 3EJIECHOMN
Macchel paBHsIachk 77,36 m/ra, cyxoit maccel 13,90 m/ra. COop 3eneHoit Macchl pu yOOpKE COBMECTHBIX MTOCEBOB
CYJIaHCKOW TpaBbl U KyKypy3bl Ha cuiioc moBbicmiics 1o 121,61 /ra, a coop cyxoil maccel cocraBui 22,54 1/ra. B
cpemaeM 3a 2018-2020 rompl Ha BapHaHTE IOCEBa CyIOaHCKas TpaBa + IIOACOJHEYHHK IAaHHBIC IMMOKAa3aTeNH IPH
yOopke Ha ceHax ObutH paBHbI 86,24 u 15,22 w/ra u 129,93 u 24,40 u/ra npu ybopke Ha cwioc. Ha nmocese cmecu
CYIIaHCKOH TPaBhbI M COPro MPH paHHEH yOOpKe Ha CeHaXX yposkai 3eJeHOM macchl coctaBmi 71,93 1/ra nmpu BeIxoae
cyxoit maccel 13,09 1/ra. COBMECTHBIH MOCEB CYJJAaHCKOM TPaBhI U COPro Npu yOOpKe Ha CUIIOC B cpenHeM 3a 2018-
2020 romer oOecieyr1 BBIXO/ 3eJIeHOH Macchl Ha ypoBHe 111,21, cyxoit macesl — 20,28 1/ra (Tabnuna A.22).

B wuccnenoBanmsax 2018-2020 ronoB HamOONBIIMI BBIXOJA KakK 3€JIEHOM, TaKk M CyXOH MacChl OTMEYEH Ha
BapuaHTEe COBMECTHOI'O II0CEBA CyIaHCKOH TPaBbl M IOACOJHEYHHUKA.

B cpemnem 3a 3 roma mpu yOOpKe CMEIMIAHHBIX arpo(MTOIEHO30B HA CHIJIOC MO MPOIYKTHBHOCTH TaKKe
COXpaHseTCs TEHJCHLUs, YCTaHOBJIEHHas NpH yOopke Ha ceHax. [Ipm 3TOoM Hambosiee BBICOKMI cOOp 3eieHOH
(129,93 w/ra) u cyxoit Maccel (24,40 1/ra) TMONy4YeH UpHU BO3ACTBHIBAHHUHM CYJAHCKOW TPaBEI B CMECH C
MTOJICOTHEYHUKOM. [IpOTyKTHBHOCTh CMECH CyNAHCKOW TPaBBI M COPro MO cOOPY 3€IeHOW W CyXOW Macchl OBLT Ha
ypoBue 111,21 u 20,28 w/ra. [Ipu y6opke Ha CHIIOC MPOMEKYTOUHOE IOJIOKEHHE MO MPOAYKTHBHOCTH 3aHMMAET
CMecCh CyJIaHCKO# TpaBbl M KyKypy3bl — 121,61 1/ra 3enenas macca, 22,54 1/ra cyxas macca.

CpaBHHUTENBHOE HCIBITAHHE CMEIIAHHBIX ITOCEBOB IO BBIXOJY C CIUHHI] IUIOIIAAN NEPEBAPHUMOro IPOTEHHA
MIO3BOJIMJIO BBISIBUTH HauOoJiee LIEHHbIE B KOPMOBOM OTHOIIEHHH cMecH. Tak, B uccienoBanusix 2018-2020 ronos
HauOONBIIMK BBIXOJA MPONYKLMH [0 II€peBapUMOMY NPOTEHHY IIOJy4YeH Ha BapHaHTEe C HCIIOJIb30BaHHEM
MIOJICOJIHEYHHKA Ha CHJIOC B CMECH C CydaHcKoil TpaBoil (1,65 1yra), HECKONBKO HW)KE OBUIO Ha BapuaHTax
WCIIOJIb30BaHMS CMECH CYJaHCKOW TpaBbl M KyKypy3sl Ha cuioc (1,58 1y/ra) u cMecu copro m cylaHCKOW TpaBbl Ha
cwioc (1,55 n/ra).

B cpenHeMm 3a 3 roma mpu MCHONB30BaHWM CMEIIAHHBIX MOCEBOB CyJaHCKOW TPaBbl M COPro Hpu yObopke Ha
CCHaXX M Ha CWJIOC MPOJYKTUBHOCTh arpo(HUTOIEHO30B M0 BEIXOAY IEPEBAPUMOTO NMpoTenHa Obun Ha ypoBHE 1,12 n
1,55 w/ra. Ilpu panHel yOopKe cMecH CYDaHCKOM TpaBbl C HyTOM Ha 3€JICHBIH KOpM cOOp MepeBapuMOro mpoTenHa
nocruraet 1,24 ny/ra. [Ipu ncronbp30BaHUN COBMECTHBIX ITIOCEBOB KyKypy3bl M CYaHCKOH TPaBbl B 3aBUCHMOCTH OT
CpPOKOB yOOpKH MPOSYKTUBHOCTH ITOCEBOB IO cOOpy mepeBapuMoro mporemHa Konebnercs ot 1,08 (cenax) mo
1,58 1/ra (cuioc).

OLIeHKy KOPMOBBIX W JSHEPTECTUYCCKUX HOCTOMHCTB IMOCEBOB IMPOBOAWIM IO BbIXOAY KOPMOBBIX C€AWHHUI U
00OMEHHOH, a TaKkKe M0 00eCIeYeHHOCTH KOPMOBBIX €IMHHUII IPOTEHHOM. B cpenHeM 3a 3 roja B epBOM BapHaHTE
Cpoka y60pKI/l IO AAaHHBIM IIOKa3aTeJIsIM CPaBHUTCJILHO BBIIIEC 6])1.]'[8. MNPOAYKTUBHOCTb CMECH CyZlaHCKOﬁ TpaBbl 1
nojiconHeyHrka: 12,67 m/ra xopmoBbix enmHull u 14,07 T'Jlx/ra oOMEHHOH SHepruu, Hpu OOECIeYeHHOCTH
KOPMOBBIX €IMHHMII IIPOTENHOM Ha YPOBHE 84 T.

Takum o06paszom, B 1 cyxo-cTenHoi 30He 3amagHo-Ka3zaxcTaHCKoH 00JacTH HCIOIh30BAHUE CMEIIAHHBIX TTOCE-
BOB CYAAHCKOH TpaBbl C OJHOJIETHUMHM KOPMOBBIMH KyJIBTYPaMH SIBISIETCSI BaXHBIM DPE3€PBOM IIPOM3BOJICTBA
KOPMOB, TIPH 3TOM CMECH C YYacTHEM CYAAHCKOIl TpaBbl 1EI1ecOo00pa3HO HCIOJIB30BAaTh KakK AJIs IMPOM3BOJCTBA
3€JIEHOTO KOpMa (CyAaHCKas TpaBa+HYT), TaK M JUIA 0OECIe4eHHs C.X. )KHBOTHBIX CEHAXHOM M CHJIOCHOW Maccou
(cymaHcKas TpaBa+copro, CyJaHCKas TpaBa+KyKypy3a, CyJaHCKas TPaBa+I0ICOTHEYHHK ).

KaroueBble cnoBa: cylnaHCKash TpaBa, CMEIIAHHBIE ITOCEBBI, 3€JECHBIH KOPM, CEHaX, CHJIOC, ypPOXKaHHOCTB,
KOpPMOBasi LIEHHOCTb.
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