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AYbIJTLWAPYALWDBIbIK FbIJIBIMOAPDI CENbCKOXO3ANUCTBEHHbIE HAYKU

0o6paboTky B akcTpygepe (Tabnuua 3). OnpegeneHve nokasaTenen ocyLlecTBNeHo Ha Gase nabopatopumn
KPY nmenn A.BantypceiHoBa.

Tabnuua 3 - CMecb KyKypy3bl

Ne HaunmeHoBaHue onpegensiemMbix NokKasaTenemn HO Ha meToAbI dakTnyeckme
nccnegoBaHUmn nokasarenu

1 Qu3uKko-mexaHu4deckue rnokasamersu

2 MaccoBas gons cblpov knetyatku, % OCT 13496.2-91 15,7

3 MaccoBas gons cbiporo npotevHa, % FOCT 39933-2014 23,8

4 MaccoBas gons cblporo xupa FOCT 13496.3-92 18,9

5 MaccoBas gons Bnarn.% FOCT 13496.3-92 5,1

Mo pesynbTatam mMccnegoBaHuii yCTaHOBIEHO: NPW SKCTPYAUPOBaHMM MOBLILLAETCS MaccoBas 4o
cblpon knetyatku (8o 5,7%), maccoBasa gonsa celporo npotenHa (ao 13%), maccosasa gons xwupa (o 6%),
Bnara ymeHbLuaetcsa o 3%. [6 ctp. 20].
3akntoyeHue. [py aHanm3e CyLLEeCTBYIOLNX TEXHOMOMMIN Mo pesynbTaTtam UCCNeaoBaHWi BbISIBNEHO, YTO B
3EePHOBbIX 0TX04aX KyKypy3bl MMeeTCs 4OCTaTO4YHOE KONMMYECTBO NUTaTeNbHbIX BewecTB (knetyaTka, 6enok,
XVPp, YrNeBoAbl), KOTOPbIE MOXHO MCMNOMb30BaTh 4115 KOPMIIEHUS XKUBOTHBIX.

[ns nepepaboTkM 3epHOBLIX OTXOAOB MPUMEHSETCS AOpOorocrosiiee obopyaoBaHue, KOTOpoe He
MOryT npuobpectn mernkue cepmepckme xosanctea. [1oaTomy Hamu npegnaraeTcd 3aMeHUTb KOMMIIEKC
obopynoBaHus Ans nepepaboTku 3epHOBbLIX OTXOA0B KYKYPY3bl Ha OAHY MaLLWHY — SKCTpyaep.

KoHcTpyKkumsi akcTpygepa € npegnaraeMon unbepor U OTPe3HbIM MexaHu3Mom onpoboBaHa B
3KCMEePUMEHTAIbHbIX NCCNEOOBAHUSIX.
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FORMATION OF AGRICULTURAL LANDSCAPES OF THE SUDAN
GRASS IN THE DRY ZONE

Nasiyev B.N. - Doctor of Agricultural Sciences, corresponding member of the National Academy of
Sciences, Professor. Zhangir Khan West Kazakhstan Agricultural and Technical University, Uralsk

Zhanatalapov N.Zh .— PhD doctoral student of Zhangir Khan West Kazakhstan agrarian-technical
university, Uralsk

Khiyasov M.G. — master's student of West Kazakhstan agrarian and technical University named after
Zhangir Khan, Uralsk

Field experiments on the study of elements of Sudan grass (Sorghum sudanense (Piper.) Stapf)
cultivation technology were carried out in the spring and summer periods in the dry-steppe zone of Western
Kazakhstan. The research examined different sowing times at 10-day intervals, and for the harvesting of
green fodder, haylage and hay, the harvesting times were examined in different phases of development, as
well as grazing mode of use of Sudan grass. The area of divisions is 50 m?, repetition - threefold, location of
divisions is random.The results of scientific research showed that for the conditions of the region it is
important to select both optimal sowing and harvesting times. In the years of research, the yield of dry mass
of Sudan grass at different sowing times was 21.05-23.37 c/ha, with the highest productivity determined at 1
early sowing time. When studying the time of harvesting, high yield of dry mass of Sudan grass was ensured
during harvesting of plant formations in the blooming period 19.06-23.69 c/ha. Under grazing conditions in
the study area, Sudan grass produced 16.99 c/ha of dry mass in a total of 4 browsing.

Keywords: sowing period, harvesting period, grazing regime, productivity, feed value
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K¥PFAK OATNAINBbI AMUMAKTA CYOAH LLUEEIHIH ATPONAHOLWA®TTAPDIH
KAJbINMTACTbIPY

Hacuee Bb.H. — aybin wapyawblnbifbl fblribiMOapbiHbiH 00kmopbl, KP YFA mywe-koppecrioHOeHmi,
npogheccop. )KeHeip xaH ambiHdarbl bambic KaszakcmaH azpapribiKk-mexHukarnbik yHugepcumemi, Opan

XaHamananoe H.)K. — J)XeHeip xaH ambiHOarbl bambic KaszakcmaH azpaplibiK-mexHUKarbIK
yHusepcumemiHi{ PhD dokmopaHmsi, Opar

Xusicoe M.I. — XKeHeip xaH ambiHOarbl bambic KaszakcmaH azpapiibiK-mexHUKarsblK yHU8epcu-
memiHiH mazucmpaHmsi, Oparn

Cy0aH wenmepiHiH anemeHmMmepiH 3epmmeyee apHanfaH OanasnbiKk mexipubenep (Sorghum
sudanense (Piper.) Stapf) ecipy mexHonoausnapbl Kekmemei-xasfbl keseHOepiHOe bambic KazakcmaHHbIH
Kyprak Oananbl almarbiHOa Xypaisindi. 3epmmey 6apbicbiHOa 10 KyHOIK aparsbiKneH ez2yOiH apmypirii
Ke3eHOepi 3epmmendi, al Xacblil XeM, MiUEH XoHe Wer XuHay ywiH-0amyObIH apmypsii ke3eHOepiHOe eaiH
JXKUHay yakbimbl, COHOal-aK cylOaH wenmepiH naudanaHydblH XalbiibiIMObIK pexumi 3epmmenoi.
Mendexkmepdiy aydaHbl - 50 M?, KalimanaHybl - yul ece, Mendex aydaHOapOblH opHanacybl - Ke30elicok.
fFbinbimu 3epmmeynepdiH Homuxxesnepi aiMakmablH xarFdalnape! ywiH cydaH webiH eaydiH e xeHe opyObiH
0a oHmadlnbl yakbimbiH maH0ay MaHbI30bl eKeHiH kepcemmi. 3epmmey XbiridapbiHOa ap mypri eay Mep3imi
Ke3iHOe cydaH webiHiH Kyprak maccacbiHbIH eHimOiniei 21,05-23,37 u/za Kypaldbl, eH xorapbl eHimOinik 1
epme ceby kKeseHiHOe aHbIKmanodbl. ©HiM 0opy yaKbimbiH 3epdesiey KesiHOe cydaH WeObIHIH Kyprak
maccacblHbIH Xofapbl eHiMOirniei Xacblyl MaccaHbl 2yrdeHy Ke3eHiHOe xuHay ke3iH0e 19,06-23,69 u/za
Kammamacsi3a emindi. S3epmmenemiH ydyackedeai Man xalo xardalibiHOa cyOaH weni xanrnbli 4 marn xato
Ke3eHiHOe 16,99 u/za Kyprak macca 6epdi.

TyuiHOi ce30ep: ceby mep3imi, opy Mep3iMOepi, XalblibiM pexumi, 6HIMOINiK, Masn asblKmbIK
KYHObINbIK

®OPMUPOBAHUA ArPONTAHALLA®TOB C}’HAHCKOVI TPABbI
B 30OHE CYXUX CTENEU

Hacuee b.H. — O0Kmop cenbCKOX035UCMBEHHbIX HayK, YreH-koppecrioHoeHm HAH PK, npogheccop.
BanadHo-KazaxcmaHckul agpapHO-mexHuU4eckull yHuUsepcumem umeHu )KaHaup xaHa, e.YpanbcK

XaHamananoe H.>K. —-PhD dokmopaHm 3anadHo-KaszaxcmaHckull — agpapHO-mexHudYeckul
yHU8epcumem umeHu XaHaup xaHa, 2.YpasbCK

Xuscos M., — mazucmpaHm 3anadHo-KaszaxcmaHCKul agpapHo-mexHu4Yeckul yHusepcumem
umeHu KaHaup xaHa, 2.YparbcK

lMoneebie onbimbl MO U3YYEHUKO 3/1EMEHMO8 MEexHO0auu 8030esbigaHusi cydaHCKOU mpasbl
(Sorghum sudanense (Piper.)Stapf) nposodunucb 6 eeceHHe-riemHuli nepuodbl 8 CyxoCmerHol 30He
3anadHoeo KasaxcmaHa. B xole uccnedosaHul usyyanucb pasfiuyHble Cpoku rocesa ¢ 10-OHe8HbIMU
uHmepesanamu, a 05151 y6OpPKU 3es1eHbIX KOPMOB8, CeHaxka U CeHa-CpOKU ybOopKU 8 pa3Hbie ¢hasbl pa3sumus, a
makxe nacm6uLHbIl PeXuM UCronb3oeaHusi cydaHckol mpassl. [lnowads densHok 50 M?, moemopeHue -
mpexkpamHoe, pacrosioxeHue 0esisHOK - criyqaliHoe.Pe3ynbmamabl Hay4YHbIX uccriedogaHuli mokasasnu, 4mo
0157 ycrosull pe2uoHa 8axkHO Mo0obpamb Kak onmumMaribHble CPOKU rocesa, mak u ybopKu YKOCHOU Macchl.
B 200b1 uccnedogaHuli ypoxalHocmb CyxolU Macchl cyOaHCKOU mpaebl 8 pasHble CPoOKU [ocesa
cocmasensana 21,056-23,37 u/ea, npudem Haubonbwas ypoxalHocme ornpedensnacb 8 1 paHHUU CPOK
rnocesa. [lpu u3y4yeHUU cpokos ybOpKU B8bICOKasl ypoxalHOoCmb Cyxol Macchbl cydaHckou mpaebl bbina
obecriedeHa rpu ybopke pacmumerbHoU macchkl 8 nepuod ysemeHus 19,06-23,69 u/za. B ycrosusix ebinaca
ckoma Ha uccriedyeMoMm ydacmke cydaHckass mpaea obecnieduna 16,99 u/ea cyxold maccel 8 obuwel
CrIoXHOCMU 3a 4 cmpasnueaHusi.

Knrouesbie crioga: cpoku nocesa, CPOKU ybopku, nacmOuwWHbIl pexuM, ypoxalHOCmb, KOpMogasi
UEeHHOCMb

The most important link in establishing a sustainable feed base in West Kazakhstan is the mandatory
cultivation of drought-resistant crops. Sudan grass - Sorghum sudanense (Piper.) Stapf is among this group
of cultures. In dry weather conditions, it provides crop stability compared to traditional feed crops, is able to
grow rapidly after mowing and can be used for silage, haylage, herbal flour and green mass (Andreev,
1989).

This culture is characterized by high yields, rapid growth and drought resistance [1, p.48, 2, p.192].
Sudan grass vyield is particularly high during periods of moisture stock abundance (Habyarimana et al.,
2004).Sudan grass, along with drought resistance, has good ability to carry salinization of soil.Smaller leaf
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area, secondary roots and vegetable wax on the surface makes Sudan grass more drought resistant.
Another advantage of this culture is that it grows faster and thus are more competitive and suppress the
growth of weeds.This culture makes good use of precipitation in the second half of summer, thereby forming
a large above-ground mass. Sudan grass is characterized by good aftermathability, tilling capacity, in daily
increase exceeds corn, and good aftermathability allows to obtain 3-4 mowings.In terms of nutritional value it
also occupies one of the leading places. In 1 kg of green mass there are 0.22 fodder units and up to 20
grams of digestable protein. In terms of nutrient content, Sudan grass is superior to many other cereal herbs
and contains less fiber [3, p.7, 4, p.296, 5, p.265].

All the above-mentioned advantages of Sudan grass depend on the correct selection of sowing
terms and harvesting times. Sudan grass belongs to late-sowing crops. Planting of Sudan grass is better
carried out when warming the soil at the depth of 10 cm up to 10-12 °C. In case of early sowing in
insufficiently heated soil, field germination of seed material decreases to 40 percent, the number of dead
seeds increases sharply, the period of germination of survivors increases to 20-25 days, and seedlings are
obtained thinned. At the same time, it is not recommended to be late with the sowing of Sudan grass, as in
this case the seeds enter already dry soil, which also delays their germination [6, p.17].

An important point is the choice of sowing term. Seeds begin to germinate at soil temperature at the
depth of their coverage 5-8°C. However, the optimal temperature for seed germination is 10-12°C. During
cultivation for fodder purposes there is an experience in sowing Sudan grass at soil temperature 8-10 °C at
the depth of seeding-down[7, p.1529].

In agricultural practices of Sudan grass, it is also important to harvest at the optimal time. According
to some scientists, harvesting of Sudan grass for green food and hay is recommended to be carried out in
stem-extention stage, according to others - in heading phase. It should also be taken into account that the
time of the first mowing has a significant effect on the harvest value. When mowing during stem-extention
stage, the first mowing is lower than in ear emergence phase, but the largest harvest is formed [2, p.193, 8,
p.20].

Due to the distance, Sudan grass is also a promising crop for use in grazing mode. When growing in
grazing mode, the time of phenological phases beginning and length of growing period are of great practical
importance, as these indicators determine the time of economic use.

Despite all the noted advantages, sowing areas of Sudan grass in the dry-steppe zone of West
Kazakhstan region to date are insignificant and its yield remains very low. The main reason is the lack of
adaptive technologies for its cultivation. Due to the lack of research in these areas, the aim is to increase the
yield of Sudan grass by selecting more optimal sowing and harvesting times, as well as to study Sudan
grass in grazing mode for the uninterrupted supply of livestock with full-fledged feed.

The research was carried out at the experimental station of Zhangir khan West Kazakhstan Agrarian
- Technical University (Republic of Kazakhstan, Uralsk).

Soil of the experimental area is characteristic for dry-steppe zone of West Kazakhstan. The area of
divisions is 50 m?, repetition - threefold, location of divisions is random.

In the first experiment, 3 terms of sowing of Sudan grass were studied. Sowing term 1 was carried
out at soil temperature at seed filling depth of 8-10 °C, sowing term 2 - 10 days after term 1; sowing term 3 -
10 days after term 2.

In the second experiment, 3 terms of Sudan grass harvesting were studied: term 1 - before heading
phase, term 2 - at the beginning of heading phase, term 3 - in blooming period. The third study examined the
use of Sudan grass in grazing.

When using Sudan grass in grazing mode, the first browsing of plant formations was carried out by
simulating in the interval of tillering phases - stem elongation. In the future, repeated browsing of of Sudan
grass plant formations was carried out as the grazing vegeative mass grew to the height of 40-50 cm.

A zoned variety of Sudan grass - Brodskaya 2 was used in the experiment. Agricultural machinery of
Sudan grass cultivation was accepted for West Kazakhstan region.

During field tests, accounting, monitoring of phenological phases and growth of Sudan grass were
carried out according to generally accepted methods [9, p.50]. The height of plants was measured in the
phases of main development of Sudan grass: tillering, stem elongation, ear formation, blooming.

Harvesting and registration of crops was 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 [10, p.52]. Statistical data processing, dispersion analysis, and
construction of charts are performed using Statistica 6.0.

Yield and feed value of Sudan grass:Yield reflects and integrates all factors that affect the plant
during its development, and its magnitude is always the result of a compromise between productivity and
sustainability.According to Zhuchenko (1990), agronomic interpretation of plant adaptability implies such use
of environmental resources and resistance to abiotic and biotic stresses, in which a high crop index and its
quality indicators are ensured, and subsequently, minimal costs of assimilators to maintain consistency of
plant metabolic processes [11, p.353].
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Fugure 1 - Diagram of yield range of dry mass of Sorghum sudanense according to the
options of sowing and harvesting time time, c/ha

As can be seen from Figure 1, on average for 2 years of research, the yield of dry mass of Sudan
grass was significantly dependent on cultivation techniques: sowing and harvesting times. With Student
criterion = 4.3, the differences between arithmetic mean of the different levels are significant. The use of
different sowing and harvesting times changes dry mass vyield significantly. When studying the time of
sowing and harvesting, the dry mass yield and collection of digestable protein were higher in 2019,
compared to 2018. Higher productivity indicators on the option of sowing terms were determined at sowing in
term 1 at soil temperature at seed filling depth 8-10°C. On average for 2 years in this option, the yield of dry
mass and collection of digestable protein were high at 22.06 and 1.66 c/ha, respectively. Further delay in
seeding by 10 and 20 days reliably reduces Sudan grass productivity. In the option of harvesting period, the
most significantly high productivity of Sudan grass in terms of dry mass yield and collection of digestable
protein differs in the harvesting period in blooming period of the given culture. On average for 2 years of
harvesting in blooming period, the yield of dry mass at the yield of digestable protein of 1.46 c/ha was 21.50
c/ha. With an earlier harvesting period before ear formation, the productivity of Sudan grass is reliably
reduced. A slight increase in the yield of digestable protein prior to the start of ear formation phase (1.43)
compared to the start of ear formation phase (1.40) is due to the high content of protein in green mass of
Sudan grass during early periods of development. It is known that with the further development of Sudan
grass, there is a decrease in the content of protein in green mass.

The effect of year and cultivation techniques, including sowing and harvesting times, significantly
affects the yield of exchange energy and collection of feed units of Sudan grass crops. Both on the output of
exchange energy and on the collection of feed units, the productivity of Sudan grass was higher in 2019
compared to that of 2018. On average, during the years of research on the option of sowing terms, the
largest yield of exchange energy (21.56 GJ/ha) and collection of feed units (19.39 c/ha) was observed at
sowing term 1 at soil temperature at seed filling depth 8-10°C. The delayed sowing period reduces the
feeding value of Sudan grass. Thus, at the 3rd sowing term, the yield of exchange energy decreased to
17.51 GJ/ha, and the collection of feed units - to 14.30 c/ha.

Based on the data from of experience, a single-factor dispersion analysis of dependence of
exchange energy availability and feed units on sowing time was carried out. The significance test was
calculated using Fisher's test. According to the test results, the influence of sowing terms on the content of
exchange energy and on the content of feed units was confirmed (signal p-level < 0.01).

In the studies on adaptation of Sudan grass harvesting terms for the conditions of dry-steppe zone of
West Kazakhstan according to the fodder value, the most accepted was the option of harvesting in blooming
period. On average, for 2 years of study in this option, the yield of exchange energy and the collection of
feed units on Sudan grass crops was the highest compared to the harvesting time in earlier phases, and
these figures were 21.04 GJ/ha and 17.21 c/ha, respectively.

Based on the data from of experience, a single-factor dispersion analysis of dependence of
exchange energy availability and feed units on harvesting time was performed. When analyzing the
exchange energy depending on harvesting time, F-test confirmed a significant difference between group
averages with an error probability of less than 1%. In the analysis of the effect of harvesting time on the
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content of fodder units, the difference essentiality between the average ones is tested at 10% level (signal p-
level <0.01). Consequently, the change of harvesting time has a significant effect on the amount of stored
energy and the number of feed units.

Grazing regime of Sudan grass use: One of the distinctive characteristics of Sudan grass is the
possibility of using this culture in grazing mode. Productivity in the use of Sudan grass in grazing mode is the
main indicator of economic value and economic efficiency of this culture. In the studies in 2018, 2019, the
yield of Sudan grass for the entire period of grazing regime of use depended on the yield of each browsing
individually.

Box plot (browsing 2018) Box plot (browsing 2019)
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Figure 2 - Productivity of Sudan grass under pasture mode used, c/ha

On average for 2 years, the yield of green mass of Sudan grass used in grazing mode in browsing 1
was 29.70 c/ha with a dry mass collection of 4.74 c/ha.In case of second alienation, the crop of the second
sowing term was 29.76 c/ha of green mass and 5.13 c/ha of dry mass. The harvest of the second browsing
slightly exceeded the harvest of the first one. This confirms the influence of temperature factor on the growth
intensity of grass. At the same time, stem of the second term of sowing by density was inferior to the first
one; increase of green mass crop took place due to the increase of a plant mass. In the following, in
browsings 3 and 4 there was showed a further decrease in productivity of Sudan grass. The yield of green
mass in browsings 3 and 4 was 22.95 and 14.84 c/ha, respectively, with a dry mass collection of 4.29 and
2.83 c/ha.

The total productivity of Sudan grass at grazing mode of use averaged 97.25 c/ha of green mass and
16.99 c/ha of dry mass during the seasons of 2018 and 2019. Dispersion analysis of data from the test of
collecting dry mass of Sudan grazing grass showed sufficient accuracy in estimating the performance of the
total population for 2018 and 2019. If Student criterion = 4.3, the differences between arithmetic mean of the
different levels are significant(Figure 2).

In the studies, the use of Sudan grass in grazing mode of use was also assessed by nutritional value
and energy value. Analysis data show, on average, over 2 years of research, that Sudan grass, when used
in grazing mode, provided a sufficient level of feed mass with satisfactory feed and energy merits. The yield
of feed units, digestable protein and exchange energy was high in browsings 1 and 2. In the future, there
was a decrease in the collection of nutritional and energy values. In total, for 4 browsings, Sudan grass on
average for 2018, 2019 provided the collection of feed units 14.77 c/ha, digestable protein 1.75 c/ha, with the
yield of exchange energy 17.64 GJ/ha. Supply of protein is 118.5 g.

Conclusion:For the conditions of dry-steppe zone of West Kazakhstan, the most optimal sowing
terms of Sudan grass for fodder purposes is in earlier periods at soil temperature at seed filling depth 8-
10°C. At early sowing time, Sudan grass uses resources more efficiently, thus differing in plant height,
number of scions on plants, leaf area and decency. As a result, at early sowing period in dry steppe zone,
Sudan grass forms a higher dry mass harvest, differing from later sowing by feed value as well.

The most optimal period of harvesting Sudan grass in the zone of dry steppes of West Kazakhstan is
in the blooming period. When harvesting in earlier phases - before and at the beginning of heading phase,
biometric indicators decrease, which affects productivity and fodder value of Sudan grass.

In the area of dry steppes, it is advisable to use Sudan grass in grazing mode for uninterrupted
provision of rural and household animals with full-fledged fodders.
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