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THIMAI BIKIAT eTy KaxeT. OcbFaH OaiilaHbICTHl KYHApiBUIBIK JCHreHiHIH ©3repyiH YaKThUIbI

aHBIKTayFa, KOKET OOJFaH JKaFnaiiia THICTI TY3€Ty iC -IapanapbiH d3ipiieyre, COHAal-aK OoJalaKra
JKYHCHIH JKaii -kyliH OoJKayFa MYMKIHIIK O€pETIH MOHHMTOPHMHITIK 3€pPTTEyJEpAiH peli apTapl.
3epTTeyniep acTBIK-TIAP AyBICMIANBI ETICIHIAE Y3aK YaKbIT MaimaaaHbITybIHA OailIaHBICTBI TOMBIPAK
’KaMBUFBICBIHBIH arPOXUMHUSITBIK JKoHE arpo(3UsIIbIK KOPCETKIMITEPIHIH 63repeTiHiH aHBIKTa Ib.

PE3IOME

CocTosiHME TIOYBEHHOTO IIOKPOBA, YPOBEHH ILIOJOPOIMS IMOYB BO MHOTOM OMPEIENISIOT
MPOAYKTUBHOCTh  BO3JENBIBAEMBIX  CEIHCKOXO3SICTBEHHBIX  KYJIBTYp, YPOBEHb  Pa3BUTHA
arpoMpOMBIIUIEHHOTO KoMmIiekca. COBpEMEHHBIE MOYBBI MIPETEPIICBAIOT 3HAYUTEIbHBIC U3MEHCHUS B
MpoILIecce OCBOCHUS U UCIOJIb30BAHUS B CEbCKOX03IMCTBEHHOM Npou3BoCcTBE. [Ipo1oBOIBCTBEHHAS
Oe3omacHocTh PecnyOnmku KazaxcTaH B 3HAUMTENBHON CTENCHW ONPEACTSACTCS KauyeCTBEHHBIM
COCTOSIHUEM CEeJIbCKOXO35MCTBEHHBIX YIOJIUi, KOTOPOE, B CBOIO OYEPE/Ib, 3aBUCUT OT aHTPONIOT€HHOU
Harpy3ku. Kak w30BITOYHOE, TaKk W HEJOCTATOYHOE BIIOKEHHWE DHEPreTHYECKWX CyOcuanii B
arpo’KOCUCTEMY MOXKET IIPUBECTH K BOSHUKHOBEHHUIO HETATUBHBIX MOCJIEICTBUM arpOHOMHYECKOTO U
9KOJIOTHYECKOTO TUIaHA. B TocnemHue NecSITUICTHE 3HAYUTENBHBIA YIIEpO IMOYBEHHOMY ITOKPOBY
HAHOCHUTCSl CJEACTBUEC HEPALMOHAIBHOTO BEIACHUS XO3SAUCTBA, HAPYIICHUA 3EMJICACIbUYCCKUX
TEXHOJIOTUM, CBA3AHHBIX C W3MEHHUBIIEIHCS SKOHOMHYECKOW CHUTyallMedl B CTpaHe U YXYIUIEHUEM
9KOJIOTHYECKUX YCIOBUI. DTO MPUBOJUT K U3MEHEHUIO MHOTUX (DU3UKO-XHMHUYECKUX CBOMCTB TEMHO-
KallITAHOBBIX MOYB. (OTMEYaeTCsi CHWXKEHHUE COJIEpP)KaHMUsI TyMyca, HACBHIIICHHOCTH TOYBEHHOTO
MOTJIONIAOIIET0 KOMIUIEKCA OOMEHHBIMH OCHOBAaHHUSMH, IMOKaszarenel 3(PQGEeKTUBHOTO ILIOJOPO UL
nouB. Hapymaercs Bomublli OanaHc, B CBs3u C TpaHchopmaimedl (DU3HUSCKUX CBOWCTB TEMHO-
KaIlITAHOBBIX TIOYB B XYIIIyI0 CTOpoHY. [lo3TOMy HEeoOXoammo Kak MOKHO Oosiee 3¢h(HEKTHBHO IO
CIOCOOCTBOBATh COXPAaHEHHIO ITOYBEHHOTO IUIOJIOPOAMS. B CBS3M C STHUM TOBBIIACTCS  POJb
MOHUTOPUHTOBBIX HUCCICAOBAHUN, KOTOPHIE MO3BOJISIOT CBOCBPEMEHHO BBISIBUTH M3MEHEHUS YPOBHS
TUTOAOPOIUS, TIPH HEOOXOAUMOCTH Pa3pabdoTaTh COOTBETCTBYIONIUE KOPPEKTUPYIOIIUE MEPOIIPHUSITHS,
a TaKXe CIPOTHO3UPOBATh COCTOSHUE CHUCTEMBbl B IepcrekTuBe. VccrnenoBaHUSIMU YCTaHOBIICHO
TpaHC(hOpPMAIUsl arpOXUMHUYECKHX M arpou3nyecknx IoKazareield MOYBEHHOIO MOKpOBa MpHU
JUTUTEIHHBIX UCIIOJIB30BAHHUAX B 3€PHO-TIAPOBOM CEBOOOOPOTE.
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Abstract

The most important link in the creation of a sustainable forage base in the rainfed lands of the
Ural region is the obligatory cultivation of drought-resistant sorghum crops. Among this group of
crops S. Sudanense (Riper) Stapf., is considered promising. According to the features of the
photosynthetic cycle, Sudanese belongs to the type of C4, which determines its high productivity. In
dry weather conditions, it provides stable yields compared to traditional fodder crops, is able to grow
quickly after mowing, and can be used for silage, haylage, grass meal and green mass. However,
despite all the advantages noted, the areas under crops of Sudanese grass are by now insignificant and
its productivity in the West Kazakhstan region remains very low. The main reason is the lack of
adaptive technologies for its cultivation. In this regard, the study of elements of the cultivation
technology of Sudanese grass, which is the basis, the timing of harvesting the harvesting period:
before cutting out, at the beginning of sprouting, flowering for the production of green fodder, haylage
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and for haymaking, determined the choice and relevance of the research topic. The aim of the research
is to study the elements of adaptive technology for the cultivation of Sudanese grass to provide
agricultural commodity producers with high-quality feed raw materials. As a result of the research,
data were obtained on the study of elements of adaptive technology for the cultivation of Sudanese
grass, namely, the timing of harvesting in conditions of zone 1 of the West Kazakhstan region in the
cultivation of green mass, haylage and hay for production.

Keywords: S. Sudanense (Riper) Stapf, harvest time, green fodder, haylage, hay, productivity,
feed value.

In the modern period of development of market relations, there is a need for a higher
economic return from agricultural production. The fulfillment of the priority direction adopted by the
President and the Government of the Republic of Kazakhstan on the development of animal husbandry
is impossible without increasing the productivity of fodder production by selecting the most
productive crops and improving the technology of their cultivation. On the basis of intensification of
field and grassland fodder production, it is necessary to significantly increase the production of coarse
and succulent feeds, make more wide use of advanced technologies for their cultivation, harvesting
and storage, and radically improve the structure and quality of feeds.

In the near future, according to the program of development of the agroindustrial complex
until 2017-2021, work on crop diversification will be continued in the crop industry by replacing part
of the wheat areas for more popular crops (oilseeds, barley, maize, forage crops) [1]. In recent years,
in Western Kazakhstan due to the diversification of agricultural production. commodity producers
widely began to cultivate drought-resistant Sudanese grass. High environmental plasticity and
otavennost, the ability to form a good mass during the summer depression of perennial grasses, the
possibility of sowing in several terms and excellent palatability of green mass by all herbivores, put it
among the indispensable components of the green conveyor. The value of S. Sudanense (Riper) Stapf.
and as a culture of universal use, equally suitable for making hay, haylage, grass meal and silage, the
use of green mass for feeding and grazing is invaluable. S. Sudanense (Riper) Stapf. after mowing or
rational bleeding quickly grows and gives a growth of 5-10 cm during the day. Thanks to this, Sudan
grass can be used in hay and pasture regimes and in a green conveyor on field lands [2, 3].

Due to unsustainability, Sudanese grass is a promising crop for pasture use. When cultivating
in pasture mode, the timing of the onset of phenological phases and the length of the growing season
are of great practical importance, since these indicators determine the timing of economic use. IN
AND. Grigoriev established the absence of photoperiodic induction in various varieties of Sudanese
grass, which makes it possible to regulate the time at which plants achieve fitness for economic use in
a particular soil-climatic zone [4].

The timing of mowing Sudan grass has been studied by many scientists and all scientists have
different attitudes to the optimal mowing time of Sudan grass. So, M.S. Pants (1935) recommends the
use of Sudanese grass for food in the period from the beginning of the ejection of panicles to the
flowering phase [5]. According to M.P. Elsukova, A.P. Movsisyan (1951). The best period for
harvesting is the beginning of the emergence of panicles [6].

The studies are performed on the experimental field of Zhangir Khan University under the
program of grant financing of the Science Committee of the Ministry of Education and Science of the
Republic of Kazakhstan on the topic of the IES AP05130172 «Development of adaptive technologies
for the cultivation of forage and oilseeds in relation to the conditions of Western Kazakhstan», as well
as on the topic of his doctoral dissertation «Increasing productivity and feed value S. Sudanense
(Riper) Stapf.in the dry-steppe zone of Western Kazakhstany.

The soil of the experimental plot is dark chestnut heavy loamy silty silty, physical clay in the
arable horizon contains 51%. The topsoil contains humus 2.8-3.1%. The accumulation of carbonates
begins in the lower part of horizon B, with a maximum in the SC horizon at a depth of 70—80 cm. The
amount of absorbed bases in a layer of 0—10 cm is 27.8-28.0 mg eq per 100 g of soil. To a depth of 80
cm, Ca, deeper than Mg, prevails. The Na content in the arable and subsurface horizons is low 3.1—
3.6% of the amount of absorbed bases. The soil in the 1.5-meter layer contains (PV) 672.5 mm of
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moisture, and holds (NV) - 481.3 mm, of which productive (DAI) is 236.7 mm, in the topsoil - 160.8;
102.1; 57.6 mm. The bulk density of the soil varies from 1.22—1.28 g/cm’ in the arable layer to 1.65—
1.66 g/cm’ at a depth of 80—120 cm.

According to the morphological characteristics of the genetic horizons of the profile and the
agrochemical indicators of the arable layer, the soil of the experimental plot is characteristic of 1 zone
of Western Kazakhstan.

The area of the plots is 50 m’, repeated three times, the location of the plots is randomized.
The experiments used a variety of S. Sudanense (Riper) Stapf. Brodskaya 2. Tillage system adopted
for 1 zone of the West Kazakhstan region.

When conducting field experiments, surveys, observations of the onset of phenological phases,
and the growth of S. Sudanense (Riper) Stapf. were carried out according to generally accepted
methods [7]. Photosynthetic activity of crops was studied according to the generally accepted method
[8].

Harvesting and accounting of the crop in a continuous method, followed by reduction to
standard humidity.

Statistical processing of research results by the method of dispersion, analysis using computer
programs [9].

As shown by research data, the timing of mowing directly affect the indicators of bushiness.
So, when cleaning, before brushing up the bushiness of S. Sudanense (Riper) Stapf. was 3.7. When
harvesting at the beginning of spraying, the number of shoots from S. Sudanense (Riper) Stapf. is 3.8
pcs. on the plant. With further prolongation of the period of harvesting before the flowering phase, the
number of shoots of Sudanese grass increased to 3.9 pcs. on 1 plant.

At the same time, with early harvesting for green fodder, a reduction in the thickness of the
internodes of the stems of 3.9 mm was noted (before spraying). When harvesting for haylage at the
beginning of sweeping of S. Sudanense (Riper) Stapf., the thickness of the internodes of the stems was
4.0 mm, and when harvested in the flowering phase for hay, this figure is 4.1 mm.

According to the analysis of the crop structure, the harvesting time has a significant impact on
the leafiness of Sudanese grass, which, as the most valuable part of the crop, determines the quality of
the product (protein content and other nutrient components of the crop). In studies in 2018, when
harvesting Sudanese grass, before harvesting, the share of leaves in the total yield structure was
41.22%. With the postponement of the harvesting period at the beginning of the sweeping of S.
Sudanense (Riper) Stapf. , the proportion of leaves in the crop structure decreased to 36.28%. A
further decrease in the number of leaves in the structure of the crop was noted when harvesting the
cutting mass in the flowering phase of S. Sudanense (Riper) Stapf.. In this embodiment, the proportion
of leaves in the overall structure of the crop was 23.71%.

To obtain a guaranteed yield, the safety of crops is important. In our studies in 2018, the safety
of crops of Sudanese grass depended on the timing of harvesting grass stands. If, when harvesting
Sudanese grass, after 41 days of sowing in a phase before planting on green fodder, the safety of crops
was 85% (121.12 plants per m” out of 142.5 pieces were preserved), then agrophytocenosis after 4
days, ie . in the beginning phase, spudding (for haylage) reduced the safety of crops to 82%. In this
embodiment, 116.85 pieces have been preserved. plants per m” of 142.5 pcs.

When harvesting in the flowering phase, that is, 50 days after sowing hay, the safety of crops
in comparison with the previous 2 harvesting options (green fodder and haylage) was minimal and
amounted to 74.0% (105.45 plants / m? of 142 , 5 pcs.m®).

As shown by the data of biometric studies in 2018, the height of the plants of S. Sudanense
(Riper) Stapf. depended on the timing of harvesting grass stands. In our studies with the extension of
the period of harvesting, an increase in the growth of S. Sudanense (Riper) Stapf. was noted. So, if,
during harvesting before planting, the height of the plants of S. Sudanense (Riper) Stapf. was 51.32
cm, then during the periods of beginning of emergence and flowering, there was a further increase in
plant growth to 57.13 and 60.25 cm, respectively.

As shown by the analysis data, the average daily gain of S. Sudanense (Riper) Stapf. in the
first crop was higher when the harvesting period began to start out at 1.10 cm. With the earlier period
before sprouting and with the extension of the harvesting period before flowering, the average daily
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growth of S. Sudanense (Riper) Stapf. was less than the beginning of sweeping and amounted to 0.86
and 0.94 cm, respectively.

The productivity of any culture is formed not only due to the powerful vegetative mass, but
also due to the morphobiological feature of the structure of individual organs. Depending on this, the
leaf surface area is formed in different ways. What directly affects the photosynthetic potential of
plants. In studies, the largest area of leaves was in Sudan grass harvested in the flowering phase -
11.42 thousand m” / ha, with a photosynthetic potential of 0.57 million m” / ha.

When harvesting in a phase before spraying on green fodder, with a growing season of 41
days, the leaf area of Sudanese grass was 8.04 thousand m 2 / ha, with a photosynthetic potential of
0.33 million m 2 d / ha. The delay in harvesting time (up to the beginning of spudding) (for haylage)
for up to 45 days provided Sudanese grass with a leaf surface area of 8.24 thousand m 2 / ha, while the
photosynthetic potential of the crops was 0.37 million m 2 d / ha.

Yield, according to D. Azzi. (1959), reflects and integrates the action of all factors that
influence the plant during their development, and its magnitude is always the result of a compromise
between productivity and stability [10].

The agronomical interpretation of plant adaptability suggests, according to A.A. Zhuchenko
(1990), this use of environmental resources and resistance to abiotic and biotic stresses, which provide
a high yield index and indicators of its quality, and, consequently, the minimum costs of assimilators
to maintain the constancy of metabolic processes of plants [11].

According to research data, the productivity of Sudanese grass depends on the timing of
mowing the cutting stock.

In studies in 2018, when harvesting Sudanese grass before spraying, the yields of green and
dry mass were ¢63.17 and 13.68 c/ha, respectively. The postponement of the harvesting dates to the
beginning of making out Sudan grass ensured the collection of green mass at the level of 69.43 c/ha,
and the dry weight of 15.59 g/ha (Table 1).

Table 1 - The productivity of S. Sudanense (Riper) Stapf. depending on the time of mowing, kg / ha

Terms of cleaning the cutting weight
Indicators —
Before spurting At the begl.nmng of Bloom
spurting
Green weight 63,17 69,43 79,25
Dry weight 13,68 15,59 19,66
LSDgsdry matter, ¢ / ha 1,10

When harvesting the mowing weight for hay in the flowering phase, the collection of green
mass and dry crop of Sudanese grass increased to 79.25 and 19.66 c/ha, respectively. In this
embodiment, as compared with earlier harvesting periods, the collection of green and dry mass of
crops is 6.26-16.08 and 1.91-5.98 c/ha more. This is the best option for the productivity of Sudanese
grass. The increase in the productivity of Sudanese grass in the flowering phase is associated with an
increase in leaf and vegetative mass in comparison with the earlier vegetation phases.

Thus, in the conditions of the West Kazakhstan region, the maximum productivity of the green
mass of Sudanese grass in 1 cut is ensured when harvesting the cutting mass in the flowering phase.
Harvesting Sudan grass earlier (before and at the beginning of sprouting) reduces the proportion of
leaves in the total crop, and also reduces the productivity of Sudan grass to collect green and dry
matter.

In the conditions of zone 1 of the West Kazakhstan Region, crops of S. Sudanense (Riper)
Stapf. are of particular importance for the production of feed-balanced production. Accounting for the
productivity of Sudanese crops was carried out both in physical terms (green mass and dry weight) and
in feed value (output of feed units and digestible protein per unit area).
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Based on the results of chemical analysis of the green mass of Sudanese grass, conducting
calculations for the yield of feed units, digestible protein and metabolizable energy, produced an
energy-protein assessment of crops.

In terms of the collection of feed units, digestible protein, the productivity of S. Sudanense
(Riper) Stapf. in 1 cut was high when harvested in the flowering phase for hay (15.25 and 1.30 c/ha)
(Table 2).

Table 2 - The feeding value of S. Sudanense (Riper) Stapf-depending on the time of mowing, c/ha

Terms of cleaning the cutting weight
Indicators ___
Before spurting At the begl'nmng of Bloom
spurting
Feed units, kg / ha 11,90 12,78 15,25
Digestible protein, ¢/ ha 1,27 1,26 1,30
Prgv1s1on of protein feed 107 99 85
units, g
ﬁg‘cmnge energy, GI/ 14,18 15,57 18,65

The lower yield of feed units and digestible protein from 1 ha compared with the option of
harvesting in the flowering phase was on harvesting options for S. Sudanense (Riper) Stapf. for
haylage in the start phase and for green feed before spraying (12.78 and 1.26 c/ha).

When harvesting before harvesting, the productivity of S. Sudanense (Riper) Stapf. in the
output of feed units compared to harvesting in the beginning of the beginning of sprouting and
flowering was lower by 2.47-3.35 c/ha. During harvesting, a slight increase in the yield of digestible
protein (1.27 c/ha) was observed compared to harvesting for haylage in the beginning phase of
spudging (1.26 c¢/ha), which is explained by a decrease in protein digestibility.

A relatively high level of protein supply of feed units is noted on the variant of harvesting
Sudan grass for green fodder before spraying (107 g). This indicator in other types of harvesting for
hay and haylage decreased and amounted to 85-99¢g, respectively.

In all 3 experimental plots, a relatively higher exchange energy was detected in the variant of
harvesting Sudan grass for hay in the flowering phase —18.65 GJ / ha. The yield of exchange energy on
the harvesting options of Sudanese grass in the phases before and the beginning of the emergence was
at the level of 14.18-15.57 GJ / ha.

In studies in 2018, a single-species sowing of Sudanese grass was evaluated by crop aftermath.

The inter-axis period of S. Sudanense (Riper) Stapf. depends on the timing of mowing the first
cut. The duration of the growing season of S. Sudanense (Riper) Stapf. when harvesting at the
beginning of sweeping was 41 days, while cleaning during the sweeping period of 45 days and during
the flowering period of 50 days. The length of the inter-cut period (from harvesting 1 mowing to
cleaning 1 aftermath or 2 mowing) in the first variant (at the beginning of cutting out) was 27 days, in
the second variant (before making out) 30 days and in the flowering period 35 days.

In the second crop, due to a decrease in the growing season, the height of the Sudanese grass
plants was lower compared to the first crop plants. In the second crop, the growth trend is also
maintained, which was noted in the first crop, with the extension of the harvesting period, a decrease
in the height of the plants was noted from 37.5 cm (beginning of sweeping) to 30.15 cm (flowering).

As shown by the data of biometric measurements in 2018, in 2 mowing compared with 1
mowing, a decrease in the leafiness of Sudan grass plants was observed. At the same time, the
leafiness of the aftermath also depended on the timing of mowing the S. Sudanense (Riper) Stapf. in 1
cut or on the length of the inter-cut period.

In the experiments, a decrease in foliage was observed from 45.5 to 25.5% when harvesting
Sudan grass in 1 cut from the phase before sprouting to the flowering phase.
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In 2 mowing, an increase in the bushiness of Sudanese grass is noted. The number of shoots
aftermath of S. Sudanense (Riper) Stapf., depending on the timing of cleaning in 1 mowing, was 4.0-
4.2 pcs / plant. At the same time, more bushy plants are installed with early harvesting of S. Sudanense
(Riper) Stapf. in 1 cut.

The reduction in the inter-axial period from 35 to 27 days also had an impact on the
conservation of the plants of S. Sudanense (Riper) Stapf. When cleaning the aftermath of S. Sudanense
(Riper) Stapf. (2 mowing) on crops, the plant standings were in terms of harvesting time: 116 pcs/m’
(before spraying), 108 pcs/m” (beginning of sweeping) and 103 pes/m” (beginning of flowering). With
an inter-axis period of 27 days, the safety of crops was 81.40%, while the inter-axis period was
reduced to 30 days, safety was 75.79%. The lowest safety of crops - 72.28% was observed when
harvesting Sudan grass in 1 cut in the flowering phase (inter-cut period of 35 days).

The productivity of the aftermath of S. Sudanense (Riper) Stapf., in turn, also depended on the
period of harvesting 1 of the mowing. At the same time, the highest collection of both green and dry
mass was high when harvesting 1 mowing before sprinkling S. Sudanense (Riper) Stapf. - 36.01 and
8.30 c/ha. Compared to 1 harvesting period, when harvesting S. Sudanense (Riper) Stapf. at the
beginning of sprouting and during the flowering phase, the productivity of harvesting green and dry
matter after harvesting was lower by 5.91-15.027 and 1.02-3.03 c/ha, respectively, compared to 1
harvesting period. ha

In terms of fodder and energy advantages, 2 also had 1 harvesting term of 1 mowing, i.e.
cleaning before sprinkling Sudanese grass - 7.22 c/ha of feed units, 0.66 c/ha of digestible protein and
8.59 GJ/ha of energy exchange.

In 2 mowing, the minimum collection of feed units (4.58 c/ha), digestible protein (0.33 c/ha)
and exchange energy (5.45 GJ/ha) was obtained with 3 harvesting periods of 1 mowing, i.e. in the
flowering phase of S. Sudanense (Riper) Stapf. for hay.

The intermediate position on energy-protein assessment is the option of harvesting S.
Sudanense (Riper) Stapf. in the beginning phase of sprouting S. Sudanense (Riper) Stapf. for haylage.
Here, the yield of feed units with the aftermath of S. Sudanense (Riper) Stapf. was 6.33 c/ha, of
digestible protein 0.49 c/ha when collecting exchange energy of 7.56 GJ / hectare.

As can be seen from the research data in the amount of 2 mowing, the total productivity of
single-species sowing of Sudan grass for the collection of green mass was approximately at the same
level 99.18; 99.53 and 99.99 c/ha. There was a slight difference between the harvest time for the
collection of dry matter and feed units. At the same time, the highest collection of dry weight and
fodder units was established when harvesting Sudanese grass in the flowering phase - 24.93 and 19.83
c/ha.

On the yield of digestible protein, the advantage over 2 variants of the harvesting period was
the period of cutting of S. Sudanense (Riper) Stapf. at the beginning of the growing season, i.e. before
spawning, which is explained by the increased protein content and an increase in digestibility of feed
in the earlier phases of the growing season.

According to the release of exchange energy, the difference has the option of harvesting S.
Sudanense (Riper) Stapf. in the flowering phase. Here, in the amount of 2 mowings, 24.10 GJ/ha of
exchangeable energy was collected, which is compared to the rest of the harvesting period by 0.97
GlJ/ha more (start of spraying) - 1.33 GJ/ha (before spraying).
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TYWIH

Opau eHIPIHJE AaNanbIK EriCTIKTEPAE TYPaKThl KEM -mol 0a3achIH KYPYAbIH MaHbI3/1bl OybIHEI
KypFAaKLIBUIBIKKA TO3IMIIi JAKbULAAPABl MIHJCTTI Typae ecipy OOk TaObLIaIbL. OchbiHaai
JaKbULIAPIBIH  apacelHaa cynan wmedi - S, Sudanense (Riper) Stapf. Gonamiafbl T€ 30p.
DOTOCUHTETUKANBIK ITUKIIIH epeKmerniri ooibpHma cyman mebin C4 TypiHe »kaTaisl, Oy OHBIH
KOFApbl OHIMIUIITIH aHBIKTAlbl. KYPFaKUIBUIBIK aya -pajipl sxafdaiblHAA Ol JOCTYPI IKEMIIK
JaKbLIJIADMEH CaJbICTBIPFAHA OHIMHIH TYPaKTBUIBIFBIH KaMTaMachl3 €Teli, OpbUFaHHAH KeiliH Te3
oce alajibl J)KOHE CypJieMre, MillIeHACYTe, 116l YHbIHA JKOHE JKachll MacCara MailaiaHbLTybl MyMKIiH.
Anaiina, 6apibIK OCNTUICHTeH apTHIKIIBUIBIKTApFa KapaMacTaH, CYJaH IMe0i eTireH ajkanTap/IbIH
KeJleMi Kasipri yakpITTa a3gay jkoHe oHbIH batbic Kazakctan oOnbpIChIHIA GHIMALUIITT eTe TeMeH
nmeHreize Oomein oThIp. Herisri cebem-oHBI ecipyre OeiiMJENTeH TEXHOIOTUSUIAPIBH OOIMAayHI.
Ocpirad 0alIaHBICTH CyIaH Me0iHIH ecipy TeXHOIOTHACHIHBIH JJIEMEHTTEPIH 3€PTTEY TaKbIPHIOBIHEIH
TaHAaybl MEH ©3eKTiNIriH aHbIKTagbl. Herisri MakcarrapapiH Oipi cynmaH meOiHIH opy Mep3iMmiHe
0allTaHCHITHI OHIMJIUIIT MEH 6HIM KYHJIBUIBFBIH aHBIKTAy. 3epTTeyAC CyAaH Ie0iH 3 Mep3iMzae opy
KaPaCTBIPBULABL: CHIIBIPTKEI Caly alIbIHAA — jkachLl Gajayca OHIIPY YIMIH, CHIIBIPTKBI KE3€ HiHIH
6achlHla — CeHaX Jaspiiay YLIIH KOHE TYIIEy KE3CHIHAE KYPFak IION Jaspiay YUIiH. 3epTTeyiid
MaKCaThl aybll MapyallbUIBEFRl TAYapBIH OHIIPYIIUIEPAl canaibl )KEMITION MHMKi3aThIMEH KaMTaMachl3
eTy YUIH Cy/laH IIeNTepiH ecipyaiH OediMIENIreH TEXHOIOTHACHIHBIH dJIEMEHTTEPIH 3€PTT €y GOJIbII
tabputagpl.  JKYPTI3UITEH  3€pTTEyNEp HOTHXKECIHAEC CyJaH 1odi  ecipydiH  OeHdiMuaenreH
TEXHOJIOTMSCLIHBIH DJIEMEHTTepiH, aram aiitkaHga bareic KazakctaH oONBICHIHBIH 1 aliMarbl
JKaFJalbIHIAa JKachll Macca, CEHaX MoHE KYPFaK IIeN eHAIpY YIIiH Opy Mep3iMAepiH 3epTTey
OOMBIHINA JIEPEKTEP ATBIHIBI.

PE3IOME

BaxnelmmM 3BEHOM CO3aHUSl YCTOWYMBOM KOpMOBOW ©0a3bl Ha OOrapHBIX 3eMILIX
[Ipuypanbs sBisercst 00s3aTeIbHOE BO3IEIBbIBAHUE 3aCYyXOyCTOMYMBBIX COProBbIX KyJbTyp. Cpenu
9TOM TPYIIIEI KyJbTyp NMEPCTICKTUBHON cUMTAETCs CynaHcKas Tpasa - S. Sudanense (Riper) Stapf. 1o
0c00EHHOCTAM (OTOCHHTETHUECKOr0 LKA CydaHKa OTHOcuTca K Tumy C4, 4To ompenenseT ee
BBICOKYIO MPOIYKTHBHOCTh. B 3aCylITMBBIX MOTOAHBIX YCJIOBHSX OHa oOecriednBaeT CTaOMIBHOCTH
yYpO’KaeB 1O CPAaBHEHMIO C TPAAMLHMOHHBIMH KOPMOBBIMHU KyJIbTYpaMH, cliocoOHa OBICTPO OTpacTaTh
II0CJIE CKALIMBAaHUSI U MOXET OBITh HCIIOJIb30BaHA Ha CUJIOC, CEHAaX, TPaBSHYI0 MYKY U 3€JCHYIO
Mmaccy. OHaKo, HECMOTpsI Ha BCe OTMEUEHHbIE IIPEUMYIIECTBA, IUIOLIAIU II0CeBa CyIaHCKON TPaBbl K
HACTOSILIEMY BpPEMEHHM HE3HAUUTEIbHBI M €€ ypoxkahHocTh B 3amanHo-Kazaxcrtanckoit obmactu
ocraercss OuyeHb HU3KOH. (OCHOBHAs TpUYMHA - OTCYTCTBHE aJalTUBHBIX TEXHOJOTHHA ee
BO3/CJIBIBaHMA. B CBS3M ¢ 3TUM H3ydeHHE 3JIEMEHTOB TEXHOJOTUH BO3AETBIBAHHS CYAaHCKOW TpaBHl,
OCHOBOI KOTOpOH SIBIISICTCS, CPOKM YOOpDKH CpPOKOB yOOpKHU: Iepell BbIMETHIBAHHEM, B Hauale
BBIMETBIBAHMs, LIBETCHHE JUI IPOMU3BOACTBA 3€JEHBIX KOPMOB, CEHaka M I 3arOTOBKHM CEHa,
OTIPEICJIWIIO BBIOOP M aKTYaJIbHOCTh TEMBI UccieioBaHuil. Llenpro uccaeqoBanuii sBIsETCS H3yUEeHUE
JJIEMEHTOB aJalTUBHBIX TEXHOJIOTHUHU BO3ENBIBAHUS CyJaHCKOH TPaBbl JUIs 00ECTICUEHUsI CENbX03
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TOBapO TMPOU3ZBOAUTENICH KadeCTBEHHHIM KOPMOBBIM CBIphEM. B pe3ynbTare MpOBEAECHHBIX
WCCIIEIOBAHWH TTOTyYEHBI JaHHBIE TI0 U3YUYSHHIO DIIEMEHTOB a/IalITUBHBIX TEXHOJIOTUH BO3JIEITBIBAHUS
CYJITAHCKOM TpaBbl, 8 UMEHHO CPOKOB yOOpKH B ycioBusx | 3oHHI 3amagHo-KazaxcraHnckoit obmacti
P BO3ACNBIBAHUU JJI IPOU3BOICTBA 3€JICHON MACChI, CEHaXa U CeHA.
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NPUEMBI JJU®P®EPEHIIMPOBAHHOI'O BHECEHUS YIOBPEHUI
B TOYHOM 3EMJVIEAEJINU

AHHOTAIUSA

[Ipu TpaaWIMOHHON CHUCTEME 3eMIICACNUs, JaKe MPH JTOCTATOYHO TOYHOM U O0OOCHOBAaHHOM
pacuere HEOOXOAMMBIX 103 MIPUMEHAEMBIX arpOXUMHUKATOB, BCE PABHO OTMEUACTCA MX 3HAYNTEIbHBIN
nepepacxon. ODTO HE TOJNBKO SKOHOMHUYECKH HEBBITOJHO, HO W CO3JA€T PEATbHYI0 OIAaCHOCTH
3arps3HeHus OKpyxaromieid cpeapl. C Opyroil CTOPOHBI, arPOXUMUYECKHN aHAN3 IOYBBI, KOTOPYIO
Opany Ha ydacTKax ¢ pa3iMyHON ypOKaWHOCTBIO, TIOKa3aJl B MPo0axX 3HAYUTEIbHBIC OTKIOHECHUS IO
collepkaHuio a3oTa, (ocdopa U kamms. DTO CBA3aHO, B IMEPBYID OYEPEb, C HEOJTHOPOIHOCTHIO
MOYBEHHOTO IUIOMOpoaus. Tak Kak pacTeHHs MOTJIOMAIOT HE TOJBKO BEIIECTBA, BHOCHMBIE IPH
BBIpAIIMBAHUN JAHHOH (CETOMHAIIHEH) KyIbTyphI, HO ¥ T€, YTO HaKOIMIKCH B TIOYBE paHee.

CnenoBaTellbHO, TPH BHECCHWU TIOCTOSHHOM JI03bI  yIOOpEHW HEIb3s JOOUTHCA
ONTHMHU3AIMK THMTaHWUs BceX pacrteHuil. [lostoMy ymoOpeHHs HYKHO BHOCHUTh B IIOYBY
¢ hepeHIIMPOBaHHO, ¢ YY€TOM KOJIIMYECTBa paHEe HAKOIUICHHBIX B HEW OCHOBHBIX MUTATEIBHBIX
BEIIECTB M pPsla IPYTHX XapaKTePUCTUK KOHKPETHOTo y4acTka mojisi. CTOMT OTMETHTHh Ba)KHOCTH
JTAHHOTO MEpPOTIPUSTHS, TIOCKOJIBKY OHO HeceT B cebe Oonbinue 3arparhl. [103TOMY Bcerja BaKHO
3HATh BIUSHUE OOCCIICUCHHOCTH J3JICMEHTAMU TNHUTAaHWUSA Ha (OPMUPOBAHUE Yypoxas Ha IMOYBAaX C
HU3KHM IUIOAOpOAMeM. Takue JaHHBIC MO3BOJIIOT 0OJiee MOJIPOOHO OIEHUTHh MAacIiTaObl Hemobopa
ypokasi TI0 €ro BBICOTE M KadeCTBY, a TAKKE JAIOT BO3MOXXHOCTH IMOCTPOCHHS ONTUMHUCTHYECKOTO
MporHO3a Ha 0003pHMoe OyayIiee TOYHOTO 3eMJICAENHS B YCIOBHSAX Mpou3BoacTBa CeBepHOTO
Kazaxcrana.

Knrouesvle cnosa: mounoe 3emnedenue, ougp@epeHyuposannoe 6Hecenue Y0oOpenull,
YUPPoBaAsL AcpoOXUMULECKAas Kapma, aspohomocvemMra, YypouCaHoOCmb, KA4ecmao YPodicasl.

Brecenne — ymoOpeHuii 10  TEXHOJOTMHM  TOYHOTO  3€MJIENENIUs  NPOBOIUTCS
i hepeHInpOBaHHO, T.€., YCIOBHO TOBOPS, HAa KAKIBIM 3JIEMEHTApHBIH y4acTOK IIOJSI BHOCHTCS
CTOJIBKO YAOOPEHHH, CKOJIFKO HE0OX0IMMO UMEHHO 3/1ech [1].

OnHako HEKOTOpBIE HCCIENOBaHUs MO H3ydeHHIo 3¢dekTuBHOCTH AN EepeHINPOBAHHOTO
BHECEHUS! yOOOpeHHH 3a pyOeKoM TMOKa3ald, 4YTO OHO OHKOHOMHYECKH Jallek0o HE Bcermga
OIIpaBJbIBACTCS, TaK KaK HE YYHUTHIBAETCS YPOBEHb, BBIPAKEHHOCTb BHYTPHUIIOJIBHOW MECTPOTHI
IUIOIOPOJYS ITOYBHI.

B gacTHOCTH, 11O pe3yapTaTaM MHOTOJIETHHX paboT 1o auddepeHnnpoBaHHOMY TPUMEHEHHIO
a30THBIX yOoOpeHui moa ceMeHHO# kaprodens B mrate Aigaxo (CILIA) mokazaHo, yTo mpubaBKa
ypOKasi I0 CPaBHEHUIO C TPAAULUOHHBIM BHECEHHEM YAOOpeHHH Oblia B LIEJIOM HEBEIIMKA, a MPUObLTL
ot muddepeHnmanuy 103 a30Ta He MOKPhIBajia 3aTpaT Ha MPHUMEHEHHE HOBOH TexHonoruu. 1 sto He
eAMHUYHas nH(OpMAaIIKs Takoro poaa [2].

JnddepeHipoBaHHOE BHECEHHE — OJIUH M3 DJIEMEHTOB TOYHOTO 3eMIICIEIHS, MO3BOJISET
n30HUpaTeIbHO, B 3aBUCHMOCTH OT BEIHOCA MUTATENBHBIX BEIIECTB U3 IOYBBI, BHOCUTH MUHEPAJIbHBIE



