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FORAGE PRODUCTION
IN THE NORTHERN PART OF KAZAKHSTAN

Abstract. The natural grassland in the northern part of Kazakhstan is in the degraded and heavy grazed state,
particularly near the ails and villages.

Forage production as a grain branch takes a leading place in plant production of the Northern Kazakhstan.

The alkaline soils take about 30 million hectares in the Northern Kazakhstan, 80% of which are used as feed
lands for silage production and pastures. The proper usage of these lands will promote to improve the soil fertility
and forage crops yield. But only the proper melioration of these lands will give the efficient response.

One of the main forage crops in the Northern Kazakhstan is a corn for silage. By its nutritive and energetic
values, the corn makes up to more than 40% in the structure of ruminant animals ration. The yield and prod

Activity of early-ripening hybrids of corn is affected by the agricultural practice of its cropping. Time of
planting, seeding rates and time of harvesting corn hybrids are of special importance.

Keywords: maize, crop production, fodder production, Productivity, agricultural engineering.

Introduction. The steppe zone occupies about 40% of the territory of Northern Kazakhstan. The
annual amount of precipitation ranges from 250 to 350 mm, and the sum of temperatures during the
growing season reaches 2200-24000. This zone is one of the largest regions of the Republic. However, the
further development of animal husbandry and increase of its productivity is constrained by insufficient
provision of livestock feed and its low quality.

Currently, a lot of work is being done to restore the livestock and improve its quality, which requires
not only the development of new technology for its maintenance, but also a new approach to the
management and organization of the forage base. First of all, it refers to its stability over the years, with a
high quality of feed [1-3].

In the North of Kazakhstan, the area under forage crops is being restored, which employs about
3.6 million hectares or about 14% of the total arable land. Huge spaces are occupied by natural forage
lands. Only natural pastures more than 30 million hectares and about 1.5 million hectares of natural
hayfields [4].

As a rule, these lands are marginal lands — saline soils, underdeveloped, poor in nutrients. Most of
them are located in the area of steppes and semi-deserts. Hay harvest on these lands does not exceed an
average of 3-5 C, pasture weight 15-20 C ha. In sharply dry years, the harvest is reduced by 1.5-2.0 times
[3,6].

Of great importance is the improvement of the quality of corn silage, which occupies a greater
proportion in the structure of ruminant diets. Therefore, it is necessary to improve the quality of this
valuable juicy food on the basis of widespread introduction of advanced technologies of their cultivation,
harvesting and storage.

Achieving these priorities is possible only on the basis of progressive energy-resource-saving
technologices of cultivation of forage crops, harvesting and storage of feed, improving the structure of diets
and feed quality, which ultimately contributes to an increase in meat and milk production in the country
by 25-30%.
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Materials and methods. Studies on the development and reclamation of saline were carried out on
meadow-steppe saline complexes in LLP "Novokubanka" Akmola region, located in the subzone of
southern carbonate chernozems.

The tab of experiments was preceded by a detailed soil scheme of experimental plots on a scale of 1: 500.

All records and observations were carried out in accordance with the "Guidelines for soil-reclaimed
research and development of projects of reclamation of saline lands in the Kazakh SSR" Alma-Ata, 1980.

During the laying of field and production experiments with corn conducted in SKYISH was guided
by the "Methodological recommendations for the formulation of field experiments with corn".
Dnepropetrovsk 1980 and "guidelines on the assessment of bioenergy, crop rotations and technology of
cultivation of fodder crops”, M., 1989.

Results and discussion. Given the wide variety of solonetzes in Kisnish (VNIIESH) was developed
by reclamation in their group (3). All the soils of solonetz complexes of reclamation is divided into 9
groups. The basis for the division of Solonets into groups, in addition to their differences in soil-recla-
mation properties, is the uniformity of the reclamation techniques used. The productivity of the deve-
lopment of saline depends on the system and use in the reclamation period and the types of crops grown.

The results of a comparative study of salt resistance of crops using field (agronomic salt resistance)
and vegetation (biological salt resistance) experiments have shown that the salt resistance of perennial
grasses is generally higher than annual crops. Among the first the highest agronomic and biological
tolerance different Wheatgrass beskorpusnye. Agronomic salt tolerance of sweet clover, especially the
2nd year of life, is also quite high, although its biological salt resistance is much lower than other crops.
Wheatgrass, alfalfa, folonari significantly behind in terms of resistance to salinity in the wheat-grass and
clover 2-year, differ little among themselves in agronomic salt tolerance. Markedly inferior to them in the
rump.

Of annual crops is allocated to the biological and agronomic salt mustard crop which is reduced with
increasing soil salinity very slowly. It is followed by barley. Millet, wheat, oats, mogar are characterized
by a relatively average salt resistance. Sorghum and Sudanese grass greatly reduce the yield with
increasing salinity and die at the lowest level of soil salinity compared to other crops, which is largely due
to the unfavorable temperature regime for these crops in these conditions. Table 1 presents average years
of data, shows the extent of yield reduction of crops by 25%, 50% and 75% compared to crop them into
non-saline soil.

Table 1 — Scale of salt tolerance of agricultural crops under conditions of chloride-sulphate salinity

The content of toxic salts in % to the soil (layer 0-40 cm), corresponding to the degree of decrease in yield on

Perennial crop 25% 50% 75% Annual crop 25% 50% 75%
Mustard 0,35 0,74 0,91

Wheatgrass 0,38 0,72 1,06
Barley 0,30 0,56 0,75
Melilot 0,35 0,64 0,93 Millet grain. 0,31 0,45 0,66
] Wheat 0,27 0,44 0,67

Elymus junceus 0,40 0,60 0,89
Mogar. 0,26 0,44 0,67
o Sudanese 0,23 0,44 0,71

Elymus sibiricus 0,37 0,65 0,90
Oat 0,25 0,39 0,60
Luceme 0,34 0,60 0,92 Agro 0,20 0,36 0,57

Zhitnyak 0,32 0,55 0,92 ]

Millet feed 0,20 0,34 0,47

Rump 0,32 0,37 0,66

On the basis of the data obtained, the grouping of crops by salt tolerance was developed (table 2).

Comparison of this group with the one developed by Kiryushin V. I. and Moiseenko N. D. (5) the
group of cultures on salt tolerance testifies to the different relation of cultures to salinity and salinity.

Sweet clover and mustard, the salt lick is extremely stable, but the resistance to severe salinization of
the sweet clover below. Unselfish Wheatgrass on the contrary, showing high quality in both respects,
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Table 2 — Grouping of crops by salt and salt tolerance for the conditions of the arid steppe of Northern Kazakhstan

Degree of stability Salt tolerance V.1 Kiryus}?iil,tlg.els)i.stl\a/ﬁ)ciesee nko, 1971)

Very strong Wheatgrass unselfish Sweet clover (yellow and white)

Strong Sweet clover (yellow and white) A. Siberian, Wheatgrass SIZ,

Average Wheatgra_s_s PPE. S_itnikova, a. _S@berian, alfalfa: Alfalfa: Petrohemija, seneviratna, selegilina,
Petrohemija, seneviratna, selegilina, zhytnyak, rump | zhytnyak, rump

Weak Sainfoin Sainfoin

Annual crop

Very strong Mustard Mustard

Strong Barley Barley

Average Millet fodder, wheat, mogar, millet grain, oats Oats, millet, mogar, Sudanese grass

Weak Sorghum, Sudanese grass Wheat, sorghum

more resistant to strong salinization. Even greater differences in relation to salt the salt lick sustainability
exhibit a. and wheat. Siberian salt lick has a strong resistance to medium salt tolerance, and the wheat —
average salt tolerance and weak solonetz resistance.

Equally strong resistance to salinity and salinity shows barley, and weak — sainfoin. Given that the
prospect of using saline soils is mainly associated with the tinning of their perennial grasses, it is
advisable to establish the degree of salinization of soils — weak, medium, strong and very strong - focu-
sing on the nature of reducing the yield of medium-resistant perennial grasses (alfalfa, corn, hair),
respectively, 25%, 50% and 75%. Based on these considerations, the classification of saline soils
according to the degree of salinity can be presented in the following form:

Slightly salted 0.2-0.4%;

Average saline 0.4-0.6%;

Strongly saline 0.6-0.9%;

Very strongly saline >0.9%.

Economic analysis showed the feasibility of using the meadow solonetz complexes in grassland crop
rotations with sowing of such crops as wheat grass beskorpusnye, clover, a. Sitnikova, Wheatgrass.
Moreover, Wheatgrass and melon pay for the costs in the first two years. At the same time, the use of
these lands as natural hayficlds on the verge of profitability. On the complexes of these soils, already
involved in the arable land, it is more expedient to place salt and salt-resistant field crops, of which barley,
oats, mustard are the most preferred.

Place and role of corn in crop rotation. In the conditions of Northern Kazakhstan, where moisture
is the main factor of plant productivity, the main action of its predecessors is determined by its influence
on the water regime of the soil. According to the obtained data, the reserves of productive moisture in the
root layer of the soil after harvesting corn are 1.5-2.5 times higher than after barley, wheat, sunflower,
which dry the soil to a greater depth. Especially large differences in the content of moisture productivity
were observed in the soil layer of 100-150 cm (35.1 against 16.8-17.1 mm).

The productivity of crop rotation links depends not only on the saturation of their corn, but also its
saturation by its predecessors. The results of our studies show that the productivity is higher when placing
com after spring barley and legumes in a mixture with cereals. On average, for 10 years its productivity
after barley amounted to 47.5 C/ha of fodder units after corn 39.7 C/ha, after spring wheat — 42 .3, after
corn for corn — 49.7 C/ha.

Thus, in the conditions of the steppe zone of Northern Kazakhstan, it is advisable to sow corn in the
following links: 1) maize — maize — barley; 2) maize — oats; 3) maize — spring wheat — oats, barley, annual
grasses.

The saturation of crop rotations with corn is determined by the specialization of farms taking into
account soil and climatic conditions. The maximum productivity of grain crop rotations was observed at
33.3% saturation of their comn. So, at 66% of grain on average for 5 years it was received from 1 hectare
of crop rotation area: grain — 28,7 C/ha, exchange energy — 31,8 GJ. Therefore, for farms in the region
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specializing in the production of milk and beef, the most productive is the crop rotation, in which corn
occupies 40%, spring wheat 20%, grain and annual herbs 20%. The productivity of comn in specialized
crop rotations largely depends on its predecessors. The highest yield was obtained by placing it after
spring wheat (53.5 C/ha DM) and peas (56.7 C/ha), and the lowest (40.6 C/ha) — in permanent crops. The
greatest collection of exchange energy from 1 hectare is provided by crop rotations with a specific weight
of corn in the structure of sowing 66.7%.

Comn crops for silage (grain-bearing mass) are placed in fields with different soil nutrient and
moisture content. Therefore, it is very important to know the reaction of maize plants to mineral fertilizers
in connection with their predecessors. We have found that when sowing after spring wheat and barley,
corn reacts to phosphorus fertilizers better than after corn. Nitrogen-potash and phosphorus-potash
fertilizers most contributed to the increase in its yield after the pea mixture (table 3).

Table 3 — Efficiency of application of mineral fertilizers for corn for different predecessors

Dry matter, C/ha
Predecessor
without fertilizers N60P60 N60P60K60
Spring wheat 323 43.6 45,0
Barley 38.1 46,9 473
Com 32,8 36,8 43,8
Pea-oat mixture 40,5 498 56,7
HCPys 2,7 3,0

Types, doses and methods of application of complex fertilizers. In order to provide plants with
nutrients in the earliest period of their vegetation, a sharp reduction in nutrient losses from fertilizers,
stimulation of the growth of the corn root system, the most effective is the row application of complex
mineral fertilizers simultaneously with the sowing of corn.

However, one of the factors constraining the widespread introduction of row-by-row application of
complex mineral fertilizers together with sowing is the opinion that the germination of corn is reduced
when using increased doses of fertilizers that adversely affect seeds and seedlings.

In our research, undertaken in 2009-2011, a complex mineral fertilizer with seed introduction has had
a depressing effect on seedlings and maize seedlings. On average, nitrophos at a dose (NP)20 had the least
negative effect on seedlings and young plants in 3 years with rowed introduction of tuks. From the dose is
double the number of plants decreased by 9%. The dose of nitrophoska (NPK)40 reduced thickness of
7-8% in comparison with the dose (NPK)20. The use of elevated norms of superphosphate and ammophos
did not adversely affect the density of corn. Compared to the control (without fertilizers), row-by-row
placement of the tuks reduced the density by a maximum of 8.4%(nitrofoska (NPK)240). Further
processes of biomass accumulation proceeded more intensively in variants with row application of
fertilizers. So, in phase 53-8 leaf weight per plant at scattered making fertilizers increased relative to
control at 16-20% (ammophos and nitrophos), and the localization of similar doses from 0 to 34.5(P20) to
76.4-80.0% of (nitrophos and map). Thus, row placement of complex types of fertilizers is more effective
than their application at random for cultivation.

The evaluation of the final result showed that the total yield of green mass in the experiment
averaged 276.0-334.0 t/ha or 37.0-47.7 t/ha (table 4).

Row application of fertilizers sharply increased their efficiency. Thus, the increase in the vield of
fodder units from the row application of the same doses of fertilizers compared with the introduction of
randomly increased within the following limits: nitrophos — 3.4.

The best results in comparison with the control provided the use of nitrophos. The increase was 8,2-
10,7 kg K. u/ha. a Smaller effect is obtained by applying nitrophoska (6,7-7.5 t/ha), ammonium phosphate
(7.1-7.6 t/ha) and superphosphate (up to 5.4 t/ha). The same pattern was observed in the yield of dry
matter.
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Table 4 — Efficiency of various types and doses of complex mineral fertilizers
when applied together with sowing

Yield, t/ha
Option Average for 2009-2011 Feed unit Average
Green mass Dry matter 2009 2010 2011 for 3 years
1.Control (without fertilizers) 2760 40,8 324 324 46,3 -
Spread under cultivation
2. NgoPsoKso 310,1 432 37,0 385 482 414
3. Py 283,0 41,7 35,5 31,6 48,8 38,0
4. NyPyy 295,0 45,0 36,1 36,7 459 39,6
5. NpoP2oKog 287,6 433 353 371 42,7 384
In the rows at sowing
6. Py 2843 427 38,0 32,9 48,8 39.9
7. Py 300,1 45,6 39.5 36,9 50,7 424
8. NyoPag 315,0 48.0 41,9 453 484 452
9. NyoPuo 3280 51,0 383 494 55,5 47,7
10. NyoP5Kay 322,0 472 38,0 40,6 523 432
11. NyoPao Kyo 334,0 47,9 358 44,7 53,0 44,5
12. N,Ps, 310,0 47,1 41,0 442 47,0 44,1
HCPy;s 4,7 3,7 39 43 3.8 4,1
Note: P — double granular superphosphate; NP — nitrophos; NPK — nitrophoska; N;,Ps, — ammophos.

Higher increases were obtained from the application of double DOX fertilizers-(NP)40 and (NPK)40.
At the same time, the use of relatively high standards of ammophos N24P104 gave a positive result in
all years of research. The influence of the superphosphate was the smallest of all the studied types of
fertilizers. A significant increase in the yield of fodder units on average for all years was obtained only
with an increase in the dose to 40 kg / ha. Thus, the productivity of maize crops with a row placement of
complex fertilizers is in all cases higher than with scattered.

At the same time, nitrophos and nitrophosphate should in this case be applied in limited doses. And
only in years with moderate moisture (2011) and uniform distribution of precipitation during the growing
season, the dose of nitrophos can be increased to 40 kg / ha.

The decrease in the increments from the use of nitrogen-phosphorus-potassium fertilizers (nitro-
phosca) in comparison with nitrogen-phosphorus (nitrophos), especially in arid conditions, is explained by
the fact that the placement of potassium fertilizers in rows, especially in dry years, causes oppression of
growth and development processes. The use of high doses of fertilizers simultancously with sowing
creates foci of different concentrations in the soil, so with an increase in the concentration of salts of the
soil solution in the zone of the focus, the growth of corn roots and their branching is suspended.

This disrupts the metabolism and reduces the ability of plants to withstand negative external factors.

Row-by-row use of complex maize tuks, which are in dire need of nutrients from an early period of
life, resulted in better quality products than from their scattered application. So, if you broadcast the
location of the fat content crude protein accounted for 11.21-of 11.94%. The introduction of a full dose
(NPK)60 increased it to 12.02%. In the localization of fertilizers, the protein concentration was 11.04-
13.19% depending on the type and dose of the tuks. At the same time, the highest content was provided
by nitrofoska (NPK)20 -12,92%.




H3zeecmua Hayuonanvnot Axademuu nayx Pecnyénuxu Kasaxcman

Row fertilizer application had a positive impact on the nutritional value of corn mass. At the same
time, the yield of digestible protein with the introduction of nitrofosk was higher by 21.9, and nitrophos —
by 9.1%. compared with similar doses, introduced at random — respectively 3.2 and 3.3 C/ha. From the
increased norms, the protein content increased by 11.1% for nitrophos (NP)40, for superphosphate P40 —
to 9.7%, for other types of fertilizers, these indicators were lower.

Row placement of fertilizers dramatically increases their energy efficiency, especially at a relatively
low dose. At the same time, the lowest energy costs per feed unit were when applying a low dose of
superphosphate (1,7-2,2 MJ). Of the other studied types of fertilizers, the most effective was the use of
nitrophos at a dose of 20 kg / ha (3.5 MJ). There was also the highest energy coefficient. Effective is the
entry in row nitrophoska (NPK)20 and ammophos N;;Ps,.

Conclusion. An important component of biological melioration of solonetzes is the sole and
salanauskaite cultivation of fodder and forage crops — barley, oats, panic, Sudan grass, sweet clover, a.,
Wheatgrass, Wheatgrass and contrary. Only by improving the structure of crops that do not require
additional costs, it is possible to increase the production of feed, especially in economic entities saturated
with saline soils. Corn for silage should be placed in the system of soil-protective crop rotations. The best
precursors are leguminous and forage and annual grasses.

The introduction of complex mineral fertilizers in rows when sowing corn increases the payment of
fertilizers for the harvest of feed. 3-5 times. Higher increases are provided by nitrophos (8,2-10,7 C/ha)
and ammophos (7,1-7,6 C/ha), which gives the maximum conditionally net income and increases in the
green mass of maize the content of crude protein, fat and reduces the proportion of fiber.

b. M. Komen, A. C. Illasixmerosa, M. Tokrap, b. M. Kymenon
M. Ko3ssi6aes aterHmarsl Conrycrik-Kazakcran MmeMmenekeTTik yaupepcuteri, [lerpomasn, Kazakcran
COJITYCTIK KABAKCTAH MAJI-A3BIK OHAIPICI

Annotamust. Maxkana PecryOmmMkaHBIH CONTYCTITIHACTI >KEMINOI OHAIPICIHIH >Kargaibl MEH OO0JAIIarsl
JKakael Macenenepre apHamFaH. Conrycrik KazakCTaHHBIH 6CIMAIK IIAPYaINbUIbIFBIHAA HKEMINON OHIIPICI aCTHIK
cayachl PETiHAC AJTFANIKBI OPBIHAA TYP.

Comrycrik Kaszakcranma xeOipmi kemeHAep 30 MyIH.Ta aJaHABI ajbIl >KaTtelp, OHBIH 80% cypiaeM >KoHC
JKaWbBLIBIM peTiHAe mairamanbuiaasl. Ockl sKepaepal AyphIC MAaWAAIaHy TONBIPAK KYHAPJIBIUIBIFEIH XKOHE SKEMIIOTIK
JAKBUIIAPABIH OHIMIUIITIH apTTHIPYFa MYMKIHIIK TY¥bI3agbl. Bym >kepnepaiH THIMIALNTIHE TYNKUNKTI €3repry
€HTI3Yy apKbLIbI FaHA KOJI KETKIZyTe O0Iabl.

Comryctik KaszakcTranzma cypiaeMre apHaIFaH SKYTEpi HETI3Tl KCMINONTIK JAKBUT OONBIN CAHATIATBI KOHC
SHEPIeTHUKANBIK KOPCETKImTEpi OOWBIHINA KYHIC KAHBIPATHIH KaHyaprap panuoHbHbIH 40% Kypaitasl. JKyrepiHin
epTe MCEeTiH OyNaHIAPBIHBIH 6HIMIUIITT MEH KYHAPIBUIBIFEI arpOTEXHUKAFa OalIaHbICTHL Ocipece, ce0y Mepaimi,
ceOy MeImepi KoHE 0Py MEP3iMi 6T¢ MAHBI3IBL

Tyiiin cezmep: >kyrepi, eCiMIiK MIAPYAIIBIIBIFGL, JKEMIIOI- OHIIPICI, OHIMIUIK, aybUINIAPYaIIbUIBIK TEX-
HHKACHL

b. M. Komen, A. C. Illasixmerosa, M. Tokrap, b. M. Kymenon
Cesepo-Kazaxcranckuit Tocy 1apcTBeHHBIH YHUBSpcHTET HMeHH M. Ko3soaesa, [Terponmasnosck, Kazaxcran
nmPOU3BOJACTBO KOPMOB HA CEBEPE KA3AXCTAHA

Annotamus, CTatbd MOCBAMICHA COCTOSHHIO W MCPCICKTHBAM KOPMOIPOW3BOJACTBA HA CEBEpPE CTpaHBL B
PacTEeHHEBOACTBE KOPMOIIPOU3BOICTBO, KAk 3epHOBast oTpacib Ceseproro Kazaxcrana 3aHMMaeT MepBOe MECTO.

B Ceseprom Kazaxcrane coJOHYAKOBBIC KOMIIJIEKCHI 3aHHMAFOT IUIOmAans 30 MimH.ra u3 KOTOpHIX 80% mc-
MOTB3YIOTCA B KAUECTBE CHIOCA M macTOnma. [IpaBuiIbHOE HCMOIB30BAHME 3THX 3EMENb MOBBICUT IPOIYKTHBHOCTD
TIOYBCHHOTO IIIIOAOPOAMA W KOPMOBBIX KYJIBTYD. 310 MOKET OBITH JAOCTHTHYTO TOJBKO IIYTEM OKOHYATCIIBHOTO
n3MeHEHUS YPPEKTHBHOCTH 3THX 3EMEIb.
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B Ceseprom Kazaxcrane 111 cuinoca KyKypy3a CUHTAcTCsl OCHOBHOM KOPMOBOH KYJIBTYPOH, a SHEPTETHUCCKUH
uHAeKC cocrapieT 40% pannoHa >KUBOTHBIX. [IpOAYKTHBHOCTS M IIOJOPOANE CEMSIH PAHHETO CO3PEBAHMS KYKY-
*PY3HI 3aBHCAT OT arpoTexXHukn. OCOOCHHO BAYKHO CPOKH CCBA, YPOKAHHOCTD W CPOKH COOPA YPOXKASL.

KroueBbie ¢10Ba: KYKypy3a, pACTCHHEBOACTBE, KOPMOIPOHU3BOACTBO, SPOAYKTHBHOCTD, ATPOTEXHHUKH.
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