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REGION

Abstract: This article examines the quality and composition of feed provided to Kazakh white-
headed cattle raised at the «Kashym» farm in Abai District, East Kazakhstan Region. During the study,
the main types of feed used on the farm—alfalfa, clover, smooth brome, and grain crops—were
analyzed in terms of their nutritional value and quality indicators. The organoleptic properties of the feed
(color, smell, moisture) were assessed, and their suitability for livestock was evaluated. In addition,
under laboratory conditions, the chemical composition of the feed (water, protein, fat, fiber, nitrogen-
free extractive substances, and ash) was determined and comparatively analyzed.

The research results showed that leguminous feeds (alfalfa and clover) contain higher levels of
protein and minerals, which positively affect cattle productivity. The effect of different feed types
included in the diet on milk productivity was studied, and an increase in milk fat content and protein
levels was observed in the experimental group.

Based on the study, it was concluded that the feed used at the «Kashym» farm is of high quality
and nutritionally balanced. It was also determined that optimizing the diet can further improve livestock
productivity.

Keywords: cattle, Kazakh white-headed breed, feed quality, diet, protein, milk productivity,
feeding.

Introduction

Increasing the production of beef and improving its quality makes beef cattle farming a particularly
important sector. It is a specialized branch of livestock production that allows for the rapid replenishment
of the country’s meat resources.

Currently, in the East Kazakhstan region, the number of farms engaged in breeding Kazakh white-
headed beef cattle is growing. One such farm is the «Kashym» farm located in Abai District. The main
goal of this farm is to improve and develop the quality of purebred herds of Kazakh white-headed cattle.
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A distinctive feature of Kazakh white-headed cattle is their wide distribution across all regions of
the Republic of Kazakhstan—from east to west and from south to north. This is because they are highly
resistant to both heat and cold and are not demanding in terms of feed. During the summer and autumn
periods, regardless of weather conditions, they graze well and enter the winter season in good condition
[1-3].

One of the most important factors affecting the quality of livestock products is feeding. Feed refers
to plant-, animal-, and microbe-derived substances that are well consumed and digested by animals
without harming their health, productivity, or product quality. In animal nutrition, various mineral, vitamin,
and enzyme supplements produced by industry are widely used.

A sufficient supply of high-quality feed is the main condition for the development of livestock
farming. The animal’s body obtains the substances necessary for its xxun3HegestenbHocTb from the
surrounding environment, which requires an adequate concentration of nutrients in the ration. Proper
feeding, obtaining high productivity, and increasing livestock numbers require a well-established feed
base that provides all essential nutrients. For example, proper feeding improves animal health, ensures
normal reproduction, preserves livestock populations, and enhances their development and productivity
[4-6].

The energy, nutrients, and biologically active substances necessary for the animal’s
XusHegedatensHocTb are supplied through the daily intake of feed. Therefore, ensuring an adequate
supply of all components required for proper metabolism depends directly on the quantity and quality
of feed provided. Feed quality is primarily determined by its chemical composition, richness in nutrients,
and digestibility.

Before and during feeding, it is necessary to determine and monitor the quality of feed prepared
on the farm. This is because feed prepared early and stored for a long time may lose quality and provide
limited benefit to animals. However, individual farm owners often do not conduct laboratory analyses to
determine the nutritional value and quality of feed. Instead, they typically rely on visual assessment—
judging by smell, color, appearance, and how willingly animals consume it.

Among perennial cereal grasses cultivated in steppe regions characterized by frequent droughts
and relatively harsh winters, smooth brome occupies a leading position [7-10].

The main condition for efficient livestock farming is the proper organization of the feed base and
feeding practices that ensure maximum productivity of each animal while minimizing feed costs and
obtaining high-quality products.

Materials and Methods

In this study, zootechnical analysis was carried out to examine the composition of feed provided
to Kazakh white-headed cattle at the «Kashym» farm in Abai District. First, the types of feed used for
feeding the cattle on the farm were identified. The main feed types included alfalfa, clover, smooth
brome, and barley bran.

For the research, feed samples were taken from the farm’s feed reserves. Their chemical
composition was analyzed, and quality was assessed in the «Shakarim Lab» laboratory of «Shakarim
University» (Figure 1). After the average samples of the feed were delivered to the laboratory, the
collected feeds were evaluated organoleptically in accordance with GOST 4808-87 standards, as
shown in Table 1.

Table 1 — Types and quality of feed in the «Kashym» farm

Ne Evaluation
Types of | Botanical description Color Odor moisturg  Conclusion on
feed feed quality
1 A herbaceous legume plant, annua light | characteristic| 15% Grade | (suitable
Alfalfa | or perennial, with a branched bushy green| odor,no for livestock feed)
(Lucerne)| stem 40-80 cm tall. It has trifoliate foreign smell Contains no

elongated leaves, clustered flowers poisonous plants
and multi-seeded pods. in its composition.
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Table 1 — continue

2 A perennial or annual herbaceous | light | characteristic| 17% Grade | (suitable
Clover | legume plant 15-50 cm tall with a | green| odor,no for livestock
round stem, thick root, compound foreign smell feed)
leaves, clustered small flowers, anc Contains no
pods containing 1-6 seeds. poisonous plants
in its composition
3 A perennial grass-family light | characteristic| 16 % Grade | (suitable
Crested | herbaceous plant 25—-70 cm tall witl green| odor,no for livestock
wheatgrasg narrow leaves, hairy flowers in spikg foreign smell feed)
inflorescences, and oval grain fruits Contains no
It blooms in June and fruits in July. poisonous plants
in its
composition.
4 An important cereal plant of thg Light | No foreign 15% Grade | (suitable
Wheat flou grass family with a spindle-shapeq yellow smell for livestock feed)
spike and elongated smooth grains Contains no
The spike may be white, reddish, o poisonous insects
black, often with awns. or toxic
substances.

According to Table 1, during the organoleptic evaluation of feeds, first of all, the type of feed was
determined based on its botanical composition. The color was assessed visually, the smell was
evaluated to detect any moldy or spoiled odors, and the moisture content was determined in the
laboratory by drying samples in a drying oven and applying a specific formula. Based on these indicators,
the feeds were classified as Class I. In our study, the feeds were assessed as high quality and suitable
for consumption. The coarse feed types meet zootechnical requirements.

Figure 1- Determinai'gn of feed qualit“y i the Iaborory

Livestock are fed with various types of feed, and their nutritional and biological value is determined
by the chemical substances included in their composition.Water is present in all types of feed in
amounts ranging from 5% to 95%. The water content is determined by drying the sample (the exact
amount of feed taken for chemical analysis) at a temperature of 100—105°C until a constant weight is
achieved. The higher the water content in feed, the lower its nutritional value and quality [5, 9].These
elements are part of chemical compounds in the organism. They are first divided into water and dry
matter, while dry matter is further divided into organic and inorganic (mineral) substances. After
evaluating the main types of feed on the farm, we studied their chemical composition (alfalfa, clover,
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brome grass, wheat). The zootechnical analysis of these feeds was carried out in accordance with the
standard GOST RK R 50817-2008.

Table 2 — Chemical composition of feeds, %

Ne | Types of feed Water | Protein Fat Core Non- Ash
precentag nitrogenou
e s extractive
substances
1 Alfalfa (Lucerne)| 15 15,1 2,4 25,6 33,4 8,5
2 | Clover 17 12,6 2,6 24 4 36,3 7,0
3 Crested 16 5.1 1,1 15,4 18,2 3,6
wheatgrass
4 | Wheat flou 15 4,5 1,6 36,7 36,8 54

In Table 2, according to the chemical composition of feeds, the types of feed given to Kazakh
white-headed cattle in the «Kashym» farm include alfalfa and clover. The ash content in these legumes
is 8.5% and 7.0%, respectively. This shows that leguminous plants contain more minerals, especially
calcium, compared to cereal crops. Feeds with different chemical compositions and nutritional values
must be consumed, digested, and absorbed by the body. Only then can they be converted into energy
and essential nutrients in the organism. The chemical composition of feeds is comparatively shown in
Figure 2.
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Figure 2 — Chemical composition of feeds

Feed intake and digestion are closely interconnected. A high fiber content and increased bulk
reduce feed digestibility and limit intake. This is because bulky roughage passes more slowly through
the digestive tract, which prolongs the digestion period. Therefore, legumes such as alfalfa and clover,
which have higher digestibility, contain less fiber (25.6—24.4%) compared to cereal crops like crested
wheatgrass and wheat. As a result, such feeds are consumed in greater amounts.

According to the results of the analysis of the chemical composition of feeds at the «Kashym»
farm, the quality of the feeds provided to cattle is considered nutritionally complete in the ration.

Different types of feeds must be calculated in specific proportions. The percentage ratio of these
feeds according to their overall nutritional value is called the ration structure. The feeding type of
livestock in a farm depends on the main feed type in the ration structure. It is influenced by the available
forage resources, commonly grown feed crops in the region, and the efficiency of their use in animal
feeding (Figure 3).
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Figure 3 — Experimental animal group

In our study, a ration was formulated for the experimental and control groups of Kazakh white-
headed cattle at the «Kashym» farm in East Kazakhstan region to determine the effect of changing the
feeding ration on animal productivity, especially milk yield. Each group consisted of 10 cows.

During the study, all animals were clinically healthy and kept under identical conditions. The cows
were fed once a day. The control group ration consisted of alfalfa, clover, crested wheatgrass, and
barley bran. The experimental group received the same feeds, but instead of barley bran, wheat flour
and sunflower meal were used.The total nutritional value of the rations in both groups met the
recommended standards, and the levels of essential nutrients were maintained within the normal range

(Table 3).

Table 3 — Feeding ration for cows with calves weighing 500 kg live weight (control group)

Milk production in cows primarily depends on proper feeding. It is known that more than 500

Feeds and |Am Nutrients and mineral elements
supplement |ou
s nt, 2 o 2
kg | = ﬁ g _:0__,3 o5 |3 ©

5 |32 |8 |8c|% |° 5 o

gl 82 |E 23 |9 T o) i o S o)

o 22 | |20 |2 2 < > 15 g | )

L = O ) Aas (O n (@) o n (@) N (@)
Feed 9 106 13000(1395 (3690 |666 |68 38 |60 104 (486 |65
standard
Clover 4 12,08 |25,42 (2820 362 |526 100 (36,8 |8,8 21,1 |113,11]0,8
Foxtail 9 4,5 60,66 |6402 |574 (2502 144 |45 19,8 69 235,39
grass
Alfalfa 451,98 |30,24 |3735 (454,5 (1138,5 [121 76,5 (9,9 13,5 [109,1|0,9
Barley bran |0,4 10,46 |0,2 340 |34 19,6 18,8 10,8 3,84 1,68 (14,4 |0,04
Cobalt 0,1 48,3
sulfate
Feed beet |0,5(0,38 (4,68 400 1|30 - 2715 |1,6 0,15 2,3 10,4 (0,185
molasses
Total: 18, 19,04 |121,2 |13782({1371 |3573,6 |634,3 |[121 (41,3 |* 115,2 |486,3 |59,12

5 9 5

Balance + |* |*0,04 (*15,2 |*477 |~33 “116,4 |~31,7 |*53 *3,3 |* *11,2 [*0,3 |-5,8
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Liters of blood pass through the udder for the production of one liter of milk. The blood must
supply all the necessary nutrients and compounds required for milk synthesis. Digested nutrients from
the digestive tract are absorbed into the blood. Therefore, to ensure milk formation, cows must be fed
a well-balanced and complete ration that provides all essential nutrients in sufficient amounts [6,7]. To
increase milk yield, after calving, cows are first fed a ration including alfalfa and silage, along with
steamed bran. After 3—4 days, they are gradually switched to the usual feed ration. Then, the amount
of forage in the ration is gradually increased each day, while monitoring both the quantity and quality of
milk produced. If increasing the feed does not improve milk yield within 2—3 days, the amount of feed
is gradually reduced to the optimal level. It is recommended to start feeding cows a full and nutrient-
rich ration about 2 months before calving. Milk fat content is an important selection trait when evaluating
milk production. The higher the fat content of milk, the higher its nutritional value and the lower its
production cost (Table 4) [3].

Table 4 — Feeding ration for cows with calves weighing 500 kg live weight (experimental group)

Feeds |Amo Nutrients and mineral elements
and unt, ° o o
supple kg |= |22 | Qo | o) @
ments S |8 =€ |2c |8 g ° o |28 |2 |° %
° O & Qo | = © - = | a o |2
=° |3 5 ©
Feed 9 106 [13000| 1395 | 3690 | 666 | 68 38 | 60| 104 | 486 | 65 | 350
standar
d
Clover 4 |2,08(25,42|2820| 362 | 526 | 100 | 36,8 | 8,8 21,1 (113,11 0,8 | 100
Foxtail 9 |45 | 61,2 | 6402 | 387 | 2511|144 | 45 19,8 | - 69 (2353 9 | 135
grass
Alfalfa | 4,5 (1,98|30,24 | 3735 |454,5|1138,|121| 76,5 | 9,9 13,5 1109,1| 0,9 | 105
5
Wheat | 0,2 (0,09| 1,77 | 166 | 226 | 53 | 52| 152 | 05 - 10,408| 3,42 (0,04 4,2
flour 4 2
Sunflo | 0,2 |{0,21| 1,52 |162,4| 184 | 476 (125 145 | 0,48 | - | 0,56 | 14,4 |0,00| 2
wer 2 2
cake
Feed 0,510,38| 4,68 | 400 30 - 301, 16 | 0,15 | - 2,3 | 10,4 [0,18] -
beet 5 5
molass
es
Cobalt | 0,1 48,3
sulfate
Total: |18,5]| 9,2 | 125 |13685| 1275 | 4276, |651,|136,2| 38,5 | + |116,4|489,7|59,1|341,
1 7 2
Balanc * |+0,2| 25 | *685 | 120 | 354 | - |*68,2| 0,5 | + (*10,4| *3,7 |-5,9|-8,8
e+ 14,3

The main indicator affecting the growth and development of offspring is the milk yield and
nutritional quality of the cow. Before calves begin consuming solid feed, they are nourished with their
mother’s milk, and their development depends directly on its quantity and quality. Therefore, we studied
the effect of the given feed on milk production (Table 5). During the experiment, various parameters of
daily milk yield were analyzed in both experimental and control groups of cows.

Table 5 — Effect of feed on cow milk yield and milk composition.

Indicators Control group Experimental group
Daily milk yield, kg 3,5 4,2

Milk protein, % 3,07 3,11

Milk fat content, % 3,24 4,92
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We analyzed the composition of milk using the Klever-2M apparatus at the «Agrotechnopark»
complex affiliated with «Shakarim State University of Semey» in the city of Semey. Adding wheat flour
and sunflower cake to the cows’ diet also had a positive effect on milk quality in our studies. In particular,
as shown in Figure 4 the fat content of the milk in the experimental group increased by 1.68%, while
the protein content increased by 0.04%.

9 42 4,92

8

7 3,11

6

5

4 3.5 3,07 3,24

3

2

1

0

Daily milk yield, kg Milk protein, % Milk fat content, %

e Fxperimental group 4,2 3,11 4,92
e Control group 3,5 3,07 3,24

@ Control group === Experimental group

Figure 4 — Effect of the ration on daily milk yield and milk composition

Results

The results of the conducted research demonstrated that the quality and nutritional value of the
feeds provided to Kazakh White-Headed cattle at the «Kashym» Farm were at a high level. During the
organoleptic evaluation of feed types (color, odor, and moisture content), all studied samples were
classified as Class |, meaning they were fully suitable for feeding livestock and contained no foreign
odors or toxic components.

The analysis of the chemical composition of the feeds revealed that leguminous forages — alfalfa
and clover — were rich in protein (15.1% and 12.6%) and minerals (ash content of 8.5% and 7.0%). In
contrast, cereal feeds (foxtail grass and wheat) contained relatively lower amounts of protein (5.1% and
4.5%), but had a higher proportion of carbohydrates (nitrogen-free extractive substances). These
indicators characterize the biological value and digestibility features of the feeds.The analysis of the
ration structure showed that the feeding levels in both the experimental and control groups met the
recommended standards for the main nutrients. However, the inclusion of wheat flour and sunflower
cake in the ration of the experimental group improved the efficiency of digestible protein and energy
utilization.A comparative assessment of the cows’ productivity indicators revealed positive changes in
the experimental group. In particular, daily milk yield increased from 3.5 kg to 4.2 kg, showing an
increase of nearly 20%. In addition, the main indicators of milk quality also improved: milk fat content
increased from 3.24% to 4.92% (an increase of 1.68%), while protein content rose from 3.07% to
3.11%.The obtained results prove that balancing the ration and introducing feeds with high nutritional
value (especially protein-rich components) have a direct positive effect on milk productivity and milk
quality in cattle.

Overall, the study findings showed that the feeding system used at «Kashym» Farm is
scientifically grounded and effective. Furthermore, it was determined that optimizing the ration provides
significant opportunities to increase livestock productivity and improve the quality of the resulting
products.

Conclusion

The results of the conducted scientific research demonstrated that the quality indicators of the
feeds provided to Kazakh White-Headed cattle at the «Kashym» Farm in Abai District were at a high
level and fully complied with zootechnical requirements. The organoleptic and chemical analyses of the
feeds showed that their nutritional value was sufficient and biologically effective. In particular, the high
content of protein and mineral elements in leguminous feeds alfalfa and clover allows them to be
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considered essential and important components of the livestock ration.During the study, it was
determined that changes introduced into the ration structure, specifically the addition of wheat flour and
sunflower cake, had a positive effect on the productivity indicators of the cows. The increase in daily
milk yield in the experimental group, as well as the rise in milk fat and protein content, confirms the
biological effectiveness of balanced and complete feeding.In conclusion, the study results
demonstrated that the feeding system used at «kKashym» Farm is scientifically grounded and effectively
organized in accordance with zootechnical requirements. Furthermore, it was scientifically proven that
balanced optimization of the ration composition, particularly through the accurate regulation of nutrients
and biologically active substances, provides significant opportunities to improve cattle productivity and
enhance the quality characteristics of the resulting products.
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ABAW OBJbICbl ABAU AYOAHbIHOAFbI «KALLbIM» LUAPYA KOXATbIFbIHOA ©CIPINETIH
KA3AKTbIH AKBAC T¥KbIMbIHA XXATATbIH IPI KAPA MAJIOAPbIHA BEPINETIH
A3bIKTAPObIH CAMNMACbI MEH K¥YPAMbI X)KXOHE CYT ©HIMAINITIHE 9CEPI

byn makanada Lsirbic KazakcmaH obnibicki Abali aydaHbiHOarbl « KalibiM» wapya KoxasblfbiHOa
ecipinemiH KaszakmbiH akbac myKbIMbIHa XamambiH ipi Kapa mandapra bepinemiH a3sbiKmapobiH
canacbl MeH Kypambl 3epmmendi. 3epmmey 6apbicbiHOa wapyawhblrbiKma KondaHblnambiH Heai3ai
asblKk myprepi — XoHblwKa, 6ede, epKeKwen XoHe acmbiK 6HIMOEpiHiH KOPeKmiK KyHObIblfbl MEeH
canarnblK Kepcemkiwumepi mandaHibl. A3bikmapdbiH opaaHonenmukarsnbiKk Kacuemmepi (myci, uici,
blFanoObinbiFbl)  aHbiKmarnbin, onapdbiH Manfa Xapamobinbifbl 6aranaHObl. COHbIMEH Kamap,
3epmxaHarblK Xardalida asbikmapOblH XUMUSIIbIK Kypambl (Cy, rMpomeuH, madl, ©3€K, a30mchbi3
aKcmpakmuemi 3ammap, KyJsi) aHblKmaribir, canbicmbipmarisl mypde b6arasaHObI.

3epmmey Homuxernepi kepcemkeHOel, bypwak mykbiMdac asbiKmap (KOHbiwkKa, b6ede)
KypambiHOa npomeuH MeH MuHepanobl 3ammapObiH Menwepi xofapbl 60nbin, ipi Kapa mandbiH
eHimainiaiHe OH acep ememiHi aHbiKmarnobl. PayuoH KypamMbiHa eHai3ifizeH apmypii a3bikmapobiH cym
eHimainiaiHe acepi 3epmmernin, maxipubesnik monma cymmiH Malsblfibifbl MEH 6€/10K MOWEPIHIH
apmkaHb! 6alikanosl.

3epmmey KopbimbiHObICEI 60UbIHWa, «KawbiMy wapya KoxarblfbiHOa KorndaHblrnambiH
asbiKmap canaribl XoHe moribIKKyHObI ekeHi 0onenndeHdi. CoHbIMeH Kamap, payuoHObI oHmaunaHobIpy
apKblinibl Man eHimoinieiH apmmbipyra 601ambiHbl aHbIKManobl.

TyuiHdi ce3dep: ipi Kapa marl, KasakmbiH akbac myKbIMbl, a3blK canachl, pauuoH, MPoOMmMeuH, cym
©HimAiniai, asbiKkmaHdbIpy.
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KAYECTBO U COCTAB KOPMOB, MPUMEHSAEMbIX OIS KA3AXCKOIO BENOrosioBoro
KPYMHOIO POFATOIO CKOTA, BbIPALUIMBAEMOIO B KPECTbSIHCKOM XO3SUCTBE
«KALLbIM» ABAUCKOIO PAMOHA OBINACTU ABAN, U UX BMIUAAHUE HA MOJIOYHYIO

NMPOAOYKTUBHOCTb

B daHHoU cmambe uccriedogaHbl Ka4ecmeo U coCmas KOpMO8, UCrosnb3yeMbix Orisi KOPMIIEHUS
KpYrnHO20 po2amoa0 ckoma Kalaxckol besioeos1080l rnopoldkl, 8bipaliisaemMoc0o 8 KPeCmMbsHCKOM
xozsiticmee «Kawbimy Abalickoeo palioHa. B xode uccriedosaHusi bbiniu  ripoaHanu3upoeaHs!
numamersibHasi UeHHOCMb U Ka4eCmeeHHbIe noKazamesiu OCHOBHbIX 8UO08 KOPMO8, NMPUMEHSEMbIX 8
xossiticmee, — JIIOUEPHbI, K/esepa, XUMHSK U 3€epHO8bIX Kynbmyp. bbinu  onpedeneHbi
opeaHosienmuyeckue cgolicmea KopMos (ugem, 3arax, 8/1aXXHOCMb) U OUEHEHa UX npuaodHocmsb Orisl
KopMmiieHUs1 ueommHbix. Kpome mozo, 8 nabopamopHbix ycrogusx 6bin ornpedenéH xumudeckuu
cocmas KopmMos (800a, MpomeuH, Xup, Knemyameka, azomcodepxawjue 3KkCmpakmusHble geujecmea,
3ona) u rnposedeHa UX cpasHUMersibHasi oueHka. Pe3ynbmamebl uccrnedogaHusi rniokasarnu, 4mo
60606bie KopMma (nouepHa u Krneeep) codepxxam 8bICOKOE KOIUYeCmeo npomeuHa U MUHepasbHbIX
gewjecms, Ymo ronoXumesibHO enussiem Ha fpoOyKMUBHOCMb KPYrNHO20 poeamoeao ckoma. bbiio
U3YYEeHO 6IUSIHUE PasfluYHbIX KOPMOB, 88€0EHHbLIX 8 PayUOH, Ha MOJIOYHYK MPOOYKMUBHOCMb, U
yCmMaHo8/1eHO, YMmO 8 OMbIMHOU 2pyrne M08bICUIUCL XUPHOCMb MOsioKa U codepxaHue berka.llo
umoeam uccnedosaHusi 0oKa3aHO, 4YmMO KOpMa, UCMO/b3yeMble 8 KPeCcmbSHCKOM Xo3slicmee
«Kawbim», sensromcsi kKayecmeeHHbIMU U MOJIHOUEHHbIMU. TakxXe ycmaHOo8/1eHo, Ymo onmumMu3ayusi
pauuoHa criocobcmayem rnosbIWeHU0 MPOOYKMUBHOCMU XUBOMHbIX.

Knroyesbie cnoea: KpynHbili po2ameblli cKom, Kasaxckas benoezorniogasi rnopoda, Kayecmeo
KOPMO8, pauyuoH, MPOmMeuUH, MOSTIOYHas NMpooyKMUBHOCMb, KOPMIIEHUE.
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