ISSN 2518-1483 (Online),
ISSN 2224-5227 (Print)

20193

KA3AKCTAH PECIIYBJIMKACHI
YJITTBIK I'blJIBIM AKAJEMUACBIHBIH

BASHIAMAJIAPDBI

TOKJIABI

HAIIMOHAJIBHOM AKAJTEMHWHA HAYK
PECITYBJIMKHU KA3AXCTAH

REPORTS

OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

PUBLISHED SINCE 1944

ALMATY, NAS RK



KA3AKCTAH PECITYBJIMKACDI
YJITTBIK FbIUVILIM AKAJJEMUACBIHBIH

BASAHAAMAJIAPDBI 20193

Bacpenakrtopm
X.F.1., mpod., KP ¥F'A akanemuri M.2K. JKypbiHoB

Pegaxkxnmussankacsl

AnexenoB C.M. npod., akanemuk (Kazakcran) (6ac pea. opsiHOacaphl)
Beanuxun B.HU. npod., kopp.-mymeci (Peceii)
Boabaemap Byiinuk npod. (ITonpma)

TI'onuapyk B.B. pod., akagemuk (YkpanHa)
T'opauenko A.W. npod., akanemuk (bemopyc)

Hyxka I'. mpod., akanemuk (Moingoa)

Hanoso M.H. ipod., akagemuk (TaxikcTan),
Jlecka borycaasa npod. (ITonpma),

Jloxkmmu B.H. nipod. un.-kopp. (Kazakcran)
Hapaes B.H. nipod. (Pecei)

Hexkmoaos .M. nipoo., akagemuk (YKpanHa)

Hyp U3zypa Yazup npod. (Manaiisus)

Iepuu Credano npod. (¥ eiOputaHus)

Moramnos B.A. npod. (YkpanHa)

Ipoxonosuy IMosuna npod. (¥ipiOpuranus)
OmobaeB A.M. nipod., kopp.-mymieci (Kazakcran)
Ortenbdaes M.O. npod., akanemuk (Kasakcran)
Caapi0exoB M.A. npod., kopp.-myuieci (Kazakcran)
CaraeB ML.U. nipod., kopp.-mymieci (Kazakcran)
Cesepckuii U.B. poo., akanemuk (Kazakcran)
Cuxopcku Mapek nipod., (ITonba)

Pama3zanoB T.C. npod., akagemuk (Kazakcran)
TaxudaeB H.2K. npod., akanemuk (Kazakcran), 6ac pea. opsiHOacapsl
Xapun C.H. npod., akagemuk (Kazakcran)

Yeuun JI.M. mpocd., kopp.-mymreci (Kazakctan)
Xapyn [Mapaap npod. (I'epmanus)

IumkyH I'ao npod. (KeiTait)

JpkedaeB A.D. npod., akaaeMuk (KpiprbicTan)

«Ka3akcran Pecny0/iukachl YJITTBIK FHUIBIM aKa1eMHUSICHIHBIH 0asiHAaMaJIapbD)
ISSN 2518-1483 (Online),
ISSN 2224-5227 (Print)

Menurikrenymii: «Kaszakcran PecryOmiKkachiHbIH ¥ITTHIK FAUTBIM aKaJEMISIChDy PecITyOniKaibIK KoFaMIbIK Oipriectiri (AsMaTsl K.)
Kasakcran pecryOnukacbiHbIH MOoJIeHHET HeH aKmapaT MHHHUCTPIIriHiH Akmapar xoHe myparar komureringe 01.06.2006 x.
oepinren Ne5540-7K mep3imaik 6acbUTBIM TipKeyiHE KOHBUTY Typalbl KyaiiK

Mep3iMaiiiri: KbuUibiHa 6 per.
Tupaxer: 500 nana.

Penakmusaeig mekemxkaiiel: 050010, Anmarts! K., [lleBuenko kerr., 28, 219 6en., 220, ten.: 272-13-19, 272-13-18,
http://reports-science.kz/index.php/en/archive

© Kazakcran PecryOmukachiHblH ¥ ATTHIK FRUIBIM akanemMusicbl, 2019

Tunorpadusiael Mekemkaibl: «ApyHa» XK, Anmatsr k., Myparbaesa ke, 75.

— ) ——



TOKJIAJIBI 2019 o 3
HAIIMOHAJIBHOU AKAJIEMUU HAYK

PECITYBJIMKU KA3AXCTAH

I'maBHBIlipenakToOp
I.X.H., mpod., akanemuk HAH PK M. 7K. )Kypunos

PegaknuuMOHHASAKONIET U S

AnexenoB C.M. pod., akanemuk (Kazaxcran) (3am. ri1. pea.)
Beauuxkun B.U. npod., un.-xopp. (Poccus)
Boabaemap Byiinuk npod. (ITonpma)
I'onuapyk B.B. po., akagemuk (YkpanHa)
I'opanenko A.U. npod., akanemuk (bemapycs)
Hyxka I'. mpod., akanemuk (Moigoa)

Hanosno M.H. ipod., akagemuk (TamkukucTan),
Jlecka Borycaasa npod. (ITonpa),

Jlokmmu B.H. nipod. wi.-kopp. (Kazaxcran)
Hapaes B.H. npod. (Poccust)

Hexkmaoaos .M. nipoo., akagemuk (YKpanHa)
Hyp U3zypa Y a3up npod. (Manaiisus)

epuu Credano npod. (BenukodbpuTanws)
Moramnos B.A. npod. (YkpanHna)

IIpoxonosny Ilosmmua npo¢. (BennkoOpuranus)
OmobaeB A.M. nipod., wi.-kopp. (Kazaxcran)
Orenbdaes M.O. npod., akanemuk (Kazaxcran)
Caapi0exoB M.A. nipod., uwi.-kopp. (Kazaxcran)
CaraeB ML.U. nipod., uin.-kopp. (Kazaxcran)
Cesepckuii U.B. poo., akanemuk (Kazaxcran)
Cuxopcxu Mapek nipod., (ITonbma)

Pama3zanoB T.C. npod., akagemuk (Kazaxcran)
Taxuobaes H.2K. npod., akanemuk (Kazaxcran), 3am. TUI. pejl.
Xapun C.H. npod., akagemuk (Kazaxcran)
Yeuun JI.M. npod., un.-kopp. (Kazaxcran)
Xapyn [Mapaap npod. (I'epmanus)

IupkyH I'ao mpod. (Kurait)

IpkedaeB A.D. pod., akageMuk (Keiprei3cran)

Joxaaapl HanmonaabHoi akagemun Hayk Pecnyosmnku Kazaxcran»

ISSN 2518-1483 (Online),

ISSN 2224-5227 (Print)

CobctBeHHuK: Pecybnmkanckoe odmiecTBeHHOE 00bennHeHne «HamonanpHas akagemus Hayk PecnyOmuku Kazaxcram» (T
Anmartsr)

CBHJIETENbCTBO O IIOCTAHOBKE HA Y4YeT IEPUOJMYECKOro IeyaTHoro usfgaHus B Komurere wuuHbOpMalum M apXUBOB
MunncrepctBa KyabTypsl U nHpopmarmu Pecrry6iiku Kasaxcran Ne5540-2K, Bernannoe 01.06.2006 r.

[lepuoauyHoCTh: 6 pa3 B roxl.
Tupax: 500 sx3eMIIIIpOB

Anpec penakuuu: 050010, r.Anmarsl, yi.llleBdyenko, 28, kom.218-220, ten. 272-13-19, 272-13-18
http://reports-science.kz/index.php/en/archive

©HanmonanpHas akagemus Hayk Pecyommnku Kazaxcran, 2019 r.

Anpec tunorpadun: UIl «Apyna», r.Anmarsl, yin.MypatOaesa, 75




REPORTS 2019 3
OF NATIONAL ACADEMY OF SCIENCES OF THE

REPUBLIC OF KAZAKHSTAN

Editorinchief
doctor of chemistry, professor, academician of NAS RK M.Zh. Zhurinov

Editorial board:

Adekenov S.M. prof., academician (Kazakhstan) (deputy editor in chief)
Velichkin V.I. prof., corr. member (Russia)

Voitsik Valdemar prof. (Poland)

Goncharuk V.V. prof., academician (Ukraine)
Gordiyenko A.IL prof., academician (Belarus)
Duka G. prof., academician (Moldova)

Ilolov MLI. prof., academician (Tadjikistan),

Leska Boguslava prof. (Poland),

Lokshin V.N. prof., corr. member. (Kazakhstan)
Narayev V.N. prof. (Russia)

Nekludov I.M. prof., academician (Ukraine)

Nur Izura Udzir prof. (Malaysia)

Perni Stephano prof. (Great Britain)

Potapov V.A. prof. (Ukraine)

Prokopovich Polina prof. (Great Britain)
Ombayev A.M. prof., corr. member. (Kazakhstan)
Otelbayv M.O. prof., academician (Kazakhstan)
Sadybekov MLA. prof., corr. member. (Kazakhstan)
Satayev MLI. prof., corr. member. (Kazakhstan)
Severskyi I.V. prof., academician (Kazakhstan)
Sikorski Marek prof., (Poland)

Ramazanov T.S. prof., academician (Kazakhstan)
Takibayev N.Zh. prof., academician (Kazakhstan), deputy editor in chief
Kharin S.N. prof., academician (Kazakhstan)
Chechin L.M. prof., corr. member. (Kazakhstan)
Kharun Parlar prof. (Germany)

Endzhun Gao prof. (China)

Erkebayev A.Ye. prof., academician (Kyrgyzstan)

Reports of the National Academy of Sciences of the Republic of Kazakhstan.
ISSN 2224-5227

ISSN 2518-1483 (Online),

ISSN 2224-5227 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)
The certificate of registration of a periodic printed publication in the Committee of Information and Archives of the Ministry of
Culture and Information of the Republic of Kazakhstan N 5540-K, issued 01.06.2006

Periodicity: 6 times a year
Circulation: 500 copies

Editorial address: 28, Shevchenko str., 0f.219-220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://reports-science.kz/index.php/en/archive

© National Academy of Sciences of the Republic of Kazakhstan, 2019
Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty



Agrariansciences

REPORTS OF THE NATIONAL ACADEMY OF SCIENCES

OF THE REPUBLIC OF KAZAKHSTAN

ISSN 2224-5227 https://doi.org/10.32014/2019.2518-1483.73
Volume 3, Number 325 (2019), 68 — 78

UDC 636.085

M.B. Kalmagambetovl, AM. Ombayevz,
A.L Ashanin', Zh.Zh. Adaibayev', A.A. Tlepov’

'Kazakh Scientific Research Institute of Animal Breeding and Fodder Production,
Almaty, Republic of Kazakhstan;
? Kazakh National Agrarian University, Almaty, Republic of Kazakhstan;
3Taraz State University named after M.Kh. Dulati, Taraz, Republic of Kazakhstan

THE IMPACT OF ADDRESS COMPOUND CONCENTRATED
FEEDSTUFF ON THE DAIRY PRODUCTIVITY
OF COWS AND THE QUALITY OF MILK

Abstract. As a result of the undertaken research, the chemical composition of feed in the basic farm of the
Karimov SP was studied, the detailed rations were developed and the deficiency of biologically active substances
was determined in them.

The most promising way to eliminate the deficit of minerals and vitamins in feeding animals is to enrich the
rations with various feed additives. Of particular topicality is the use of biologically active substances in
biogeochemical provinces, which are deficient in a number of macro- and microelements in soils and feeds.

Taking into account the needs and content of nutrients, macro- and microelements, as well as vitamins in the
diet, their deficiency was determined, which amounted to 54.0% in sugar; 32.6% in phosphorus; 22.6% in copper;
81.1% in cobalt ; 53.1 in zinc; 73.6% in iodine; 38.5% in manganese and 81.4% in vitamin D (IU). Based on the
deficit of macro-and micronutrients, as well as vitamins, a recipe for a compound concentrated feedstuff for cows
with a productivity of 20-24 kg of milk per day was developed. Along with this, the chemical composition of the
compound concentrated feedstuff was determined. The results of experimental studies showed that the eatability of
the feed mixture in the control group was 89.46%, and in the experimental group - 93.66%, which is higher by 4.2%,
and the dairy productivity of the cows in the experimental group increased by 6.98%, and in terms of 4% milk, this
indicator increased by 9.98%, the cost of milk decreased by 4.9%.

Keywords: fodder base, chemical composition of feed, rations, nutrient deficiency, feed supplement, compound
concentrated feed, dairy productivity.

Introduction. The feeding of highly productive animals is built on unconditional satisfaction of the
physiological needs of the body for energy, nutrition, mineral, and biologically active substances. In
working with highly productive animals, ration optimization is a priority. Any imbalance leads to serious
metabolic disorders, reduced viability, animal productivity and quality of the obtained products [1,3]. In
recent years, the negative correlation between high productivity, health and reproductive ability of animals
has been increasingly noted. Scientists all over the world constantly study metabolic diseases of highly
productive animals: with protein, carbohydrate, lipid, vitamin, and mineral, interrelated with each other
directly or indirectly. According to the majority, among the causes of this pathology, as well as a decrease
in animal productivity, the unbalanced feeding comes first. [2,4].

The development of new ways to improve the efficiency of use of feed nutrients in order to achieve
full-fledged feeding of animals and to obtain high-quality animal products is particularly relevant today.
To achieve this goal, complex biological products and additives that improve the taste and nutritional
properties of feed are widely used, which ensures the achievement of the main feeding effect - increasing
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the availability and digestibility of nutrients entering the body with a diet, increasing animal productivity
[5, 8,9, 10, 11]. Many of them are needed to regulate feed intake [15]. Today, individual components of
diets, which recently seemed exotic or ballast, are increasingly being sold. [6, 12, 17].

In this regard, the study of the biological role of microbiogenic metals in all the most important
metabolic reactions showed that the activity largely depends on the chelation properties. The formation of
chelate compounds underlies the manifestation of reactive molecules, the conversion of biosubstrates into
structurally organized specific systems, the formation of immunity, and other immunodynamic and
biodynamic processes in the body. [7,13, 14].

D. Fremaut [14] indicates the distinctive properties of organic forms of microelements: a form that is
protected from chemical reactions in the digestive tract; a form, ready for absorption, with a high rate of
penetration through cell membranes; chelates are stable in an acidic environment; they can be absorbed in
a manner similar to amino acids. High economic requirements for the profitability of production in market
conditions force livestock producers to use more advanced technologies that ensure the maximum level of
animal productivity, efficient use of fodder materials and lower feed costs for production. One of the tasks
in the implementation of intensive resource-saving technologies in dairy farming is to create such feeding
conditions in which energy and nutrient consumption are in accordance with certain standards. Under this
condition, a level of productivity close to the genetic potential is achieved, health is preserved and high
efficiency of production and breeding use of animals is ensured.

Modern development of animal husbandry is impossible without the use of scientific achievements
[15,16]. One of the conditions for obtaining cheap high-quality products is the use in feeding animals of
rations, balanced by a large number of nutrient, mineral and biologically active substances. A significant
role in this is given to balancing additives, mineral and vitamin mixtures (AVMA, BMD, VMC).
According to foreign and domestic practices, the use of biologically active substances in the feeding of
farm animals and poultry has always proved to be profitable, that is, investing finance to purchase
balancing additives, mineral and vitamin mixtures for feeding animals has always given a profit. In this
regard, in the practice of feeding animals, the volume of various feed additives and especially compound
feed, mineral and vitamin mixtures significantly expands every year. Thus, the intensification of livestock
has led to the accelerated development of the industry of microbiological and chemical synthesis for the
production of feed vitamins, amino acids, macro- and microelements, enzymes, antibiotics, carbamide and
ammonium salts, tranquilizers, hormones, antioxidants and some other organic and inorganic biocatalysts
[17,18].

The compositions of biologically active substances and compound feedstuffs are developed on the
basis of modern scientific research on the animal's body needs for energy, protein, amino acids, vitamins,
macro- and microelements, enzymes and other nutrients, taking into account the type, level of
productivity, sex, and age of animals.

The extensive studies on the effectiveness of the use of various feed preparations, biologically active
substances in animal husbandry were conducted [19]. At the same time, there are very few similar works
in Kazakhstan, especially in dairy cattle breeding, which determines the relevance of this work.

Compensation of deficiency of minerals and vitamins in forage is an important direction in solving
the problem of animals nutrition. In recent years, the lack of macro- and micronutrients and vitamins, as a
rule, is replenished using inorganic salts. However, it does not take into account the antagonistic and
synergistic relationships between individual mineral elements and the presence of adsorbing agents of feed
origin. Salts of macro- and microelements in inorganic form are relatively difficult to digest in the
gastrointestinal tract of animals, and increasing the dose to raise the level of assimilation can lead to
toxicosis.

According to L.I. Shishov [20], of interest are chelated trace elements in the premixes of the Alltek
company. They correspond to the natural complexes of mineral elements in forage crops and grain, have
high bioavailability and bioactivity. The experiments of M.G. Volynkin [21] found that enrichment of the
ration with the feed additive “Sanimix” in the amount of 1% of the daily diet of concentrated feeds allows
to get 510 kg more milk than without using it. Analysis of economic efficiency showed that the
introduction of feedings into the diet of lactating cows had a positive impact on the dairy productivity of
animals. For the first 100 days of lactation, from cows of the experimental group, the 4% fat milk was
received by 13.43% more than from animals in the control group.
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M.G. Malikova, .LN. Akhmetova [22] in their studies found that balancing diets of young cattle for the
missing nutrients by injecting feedings of protein-mineral-vitamin supplements (AVMA, BMD) and
providing them with the necessary nutrients had a positive effect on the growth of forestomach microflora
and ruminal digestion processes, while creating conditions for better digestibility and assimilation of
nutrients of the diet, which contributed to a more intensive growth and development of animals ensured a
high economic impact.

In their studies, L. Toporova, S. Serebrennikova, V. Galashov et al. [23] investigated the effectiveness
of organomineral supplements on various types of animals and birds.

The highest live weight of one head - 1494.6 g - was established in the IV experimental group, the
chickens of which received 0.15% vitabelmin as part of the compound feedstuff. In the control group, the
average live weight of a broiler is 1377.9 g.

The live weight of animals at the end of fattening in the group receiving vitabelmin with the ration
exceeded the control by 7.41 kg, or 2.69%.

A similar experiment was conducted on lactating cows. As a result of individual accounting of
productivity indicators for each animal, it was found that after 30 days of feeding the supplement, the
average daily milk yield of natural milk from cows in the experimental group was 8.3% higher than the
control, and on the 90th day, the difference was 13.8%. On average, for the experimental period, 11.7%
more milk was obtained from the cows of the experimental group than in the control group.

Thus, a review of the literature has shown that intensive research is being conducted in the
development of doses of mineral additives and various supplements, and this is especially true for Russia.
At the same time, most of the works are aimed at testing chelated microelements, conventional
microelements, and microadditives, and also tests of already developed additives of a new generation are
being conducted. Many studies are aimed at the development of protein-mineral-vitamin background,
including not all the limiting factors of nutrition, but only some of them.

In Kazakhstan, practically no one deals with this problem in the regional aspect. Therefore, studies
aimed at the investigation of affordable and cost-effective for commercialized feeding of various
dressings, mineral supplements, and AVMA, which would possibly fill all the limiting factors is the
current direction of research.

The aim of the research. Improving the biological full-value of diets and productivity of dairy cattle.

Methods of the research. The studies were conducted in the basic farm of Karimov SP of the Almaty
region and the testing center to determine the chemical composition of feed and the quality of agricultural
products of KazZSRIAH&FP LLP.

Before the start of the experiment, the fodder base was studied, samples of feed were selected and
their chemical composition was investigated.

For the experiment, two experimental groups of cows, 8 animals each with a yield of 5-6 thousand kg
of milk per year for the previous lactation, were formed on the principle of pairs-analogues [24] (table 1).

Animals were kept in typical premises, without a leash. Caring for them was the same. Milking was
conducted three times a day. The difference in feeding was that the animals of the experimental group
received optimized rations with the inclusion of the feed additive, and the control group received an
economic ration.

After studying the chemical composition of the feed and the formation of the experimental groups,
taking into account the dairy productivity of the animals, detailed rations for the experimental group were
developed and a nutrient deficiency was established, which served as the basis for the development of a
recipe for compound concentrated feed. In the development of diets there were used the norms of feeding
farm animals, developed by the All-Russian State Research Institute of Livestock [25].

In the course of the experiment, every ten days the quantity of given fodder was taken into account,
once a month the animals' productivity, the palatability of feeds were recorded, and the milk fat content
was determined.

At the beginning of the experiment, the chemical composition of the milk of experimental animals
was studied on an InFraXact instrument manufactured by FOSS (Denmark).

— 70 —
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Table 1 - Scheme of experience

Group Number, heads Feeding conditions
Control 8 BD — Basic diet
Experimental 8 BD + supplementary feed (compound feed - concentrate)

The obtained main digital material was processed by the method of variation statistics, using a
computer program [26, 27].

Research results. In the course of the research work, the availability of feed in the farm was studied.
The fodder base was represented by hay with alfalfa and mountain, corn silage, crushed barley, wheat,
extruded soybeans and feed additives in the form of compound concentrated feedstuff, which compensated
for the nutrient deficiency in the diet.

Samples were taken from the available feeds and their chemical composition was studied, which is
presented in Table 2. The visual assessment of the feeds and the results of their chemical composition
showed that the available feeds are of good quality, with the exception of corn silage. It had low quality in
mind of harvesting corn during the period of full ripeness of grain.

Table 2 - Results of chemical analysis of feeds in Karimov SP in terms of natural moisture
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Before the start of scientific and business experience, two groups of animals were formed - the control
and the experimental ones. During the equalization period, both groups of animals received the same
rations, which, according to the experimental design, were later intended for the control group.

After the termination of the equalizing and transitional periods, taking into account the dairy
productivity of the cows, the actual chemical composition of the feed and the optimized structure of the
diet, detailed feeding rations for lactating cows were developed using a computer program. Average daily
rations in the reference period of the experiment are shown in Table 3.

From the data of table 3 it follows that the bulky feed in the structure of the diet in the control group
of the total demand for EFU was 65%, and concentrates - 38%. At the same time, the share of hay was
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25%, silage - 40, barley - 15, feed wheat - 15 and soy - 8%. In the experimental group, it was respectively
65.1; 39.0; 25; 40.1; 5; 13.4; 7 and compound concentrated feed -13.0%.

Taking into account the needs and content of nutrients, macro-and micronutrients, as well as vitamins
in the diet, their deficiency was determined, which amounted to 54.0% for sugar; 32.6% for phosphorus;
22.6% for copper; 81.1% for cobalt; 53.1% for zinc; 73.6% for iodine; 38.5% for manganese and 81.4% -
vitamin D (IU).

Based on the deficit of macro and microelements, as well as vitamins, a recipe for compound
concentrated feed for cows with a productivity of 20-24 kg of milk per day was developed (Table 4).

Along with this, the chemical composition of the feed was determined (Table 5).

In the course of scientific and business experience, control feeding was carried out monthly, as well
as control milking, and the feeding rations of cows were corrected depending on the productivity of the
animals of the experimental groups.

The diets of experimental animals had no differences in the range of feed materials.

Table 3 - Average daily rations of experimental cows during the reference period of the experiment (on average per 1 head).

Group
Control Experimental
Feed, kg norm feed amount, kg norm feed amount, kg

1 2 3 4 5
Alfalfa hay - 4.1 - 4.22
Mountain hay - 2.81 - 2.74
Corn silage - 32.83 - 32.88
barley - 2.48 - 0.83
feed wheat - 2.74 - 2.44
Soy extr. - 1.0 - 0.86
Compound concentrated feedstuff - - - 2.19
Total - 45.94 - 46.16
The diet contains
EFU 19.7 20.3 19.7 20.4
ME, MJ 197.0 202.6 197.0 203.7
DM, kg 214 21.6 214 21.8
CP, g 2750.0 2663.9 2750.0 2826.6
DP, g 1820.0 1824.8 1820.0 1980.7
SP, g 1763.0 1649.0 1763.0 1775.8
USP, g 987.0 893.0 987.0 929.1
CF, kg 5000.0 5056.8 5000.0 5151.0
Amylum, g 2390.0 39344 2390.0 3535.1
Sugar, g 1600.0 731.2 1600.0 739.9
Crude fat, g 565.0 808.3 565.0 820.6
Ca, g 123.0 168.1 123.0 181.8
Sodium chloride 115.0 109.2 123.0 123.0
Phosphorus, g 87.0 58.6 87.0 85.6
Magnesium, g 35.0 48.9 35.0 48.8
Potassium, g 133.0 263.6 133.0 269.6
Cu, mg 155.0 119.9 155.0 1149.8
Cobalt, mg 12.3 2.3 12.3 12.9
Zink, mg 1040.0 487.7 1040.0 1586.7
Manganese, g 1040.0 639.6 1040.0 1040.6
lodine, mg 14.2 3.7 14.2 12.9
Vitamin D, IU 16700.0 3104.1 16700.0 16604.6
Vitamin E, mg 665.0 2206.3 665.0 2320.7
Carotin, mg 745.0 879.0 745.0 921.6
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The difference was only in the fact that the animals of the experimental group received a
supplementary feed in the form of compound feed, which compensated for the deficiency of biologically
active elements. This, in turn, influenced the palatability of the feed, and therefore the consumption of
nutrients and biologically active substances.

It should be noted that the feed was given in the form of a feed mixture, so the palatability of the feed
was quite high. In our experience, the palatability of the feed mixture in the control group was 89.46%,
and in the experimental group - 93.66%, which is 4.2% higher. The lower palatability of the feed mixture
in the control group is associated with a deficiency of certain nutrients. It is known that with a lack of
biologically active substances in the diet, loss of appetite is observed, oxidative processes are slowed
down, metabolism in animals is disturbed, etc.

Table 4 - Feedstuff recipe for lactating cows with a productivity
of 6.0-6.5 thousand kg of milk per lactation

Name of feed Unit of measure content
corn % 25
barley % 22
feed wheat % 13
wheat middling % 17
cattle cake or soybean meal % 14
oats % 6
sodium chloride % 1
Bulk moulding compound % 2

Table 5 - Chemical composition of the compound concentrated feedstuff for cows with
the productivity of 6.0-6.5 thousand kg of milk per lactation

Indicators Unit of measure content
EFU 1.17
ME MJ 11.64
DM g 892.8
CP g 170.0
SP g 110
USP g 60
DP g 140.0
Crude fat g 34.0
Crude fiber g 63.0
Amylum g 316.0
Sugar g 10.0
Calcium g 2.0
Phosphorus g 16.0
Magnesium g 2.0
Potassium g 11
Sulfur g 6.0
Ferrum mg 50.0
Cooper mg 16.0
Zink mg 280.0
Manganese mg 235.0
Cobalt mg 5.0
Iodine mg 4.0
Carotine mg 0.9
Vitamin D U 6000.0
Vitamin E mg 10.3

On average, cows of the control group received 45.94 kg of feed mixture per day, and the cows of the
experimental group - 46.16 kg. At the same time, the feed mixture included alfalfa hay, grass hay, corn
silage, barley, wheat, soybean, and compound concentrated feed.

By the composition of feed, the rations of the experimental groups did not differ from each other. The
structure of the rations was also almost identical. So the share of alfalfa hay in the control group was 15%,




Reports of the National Academy of sciences of the Republic of Kazakhstan

grass hay - 13.0, corn silage 28.5, concentrates 43.5%, and in the experimental one - 16.6; 14.7; 26.7 and
42.0%.

In the experimental group, the consumption of all nutrients was higher than in the control group,
which is associated with higher palatability of feed and animal productivity. In the control group, 1 kg of
dry matter accounted for 123 g of protein, and in the experimental group, - 130 g, or higher, respectively,
by 5.7%, which almost corresponded to the norm.

In both diets, there is a significant shortage of sugar, since at present there is almost nothing to fill it
with. In this regard, it was given a little more amylum, because in the organism, part of it turns into sugar.

Introduction to the diet of the experimental group of the compound concentrated feedstuff allowed to
balance the diet in accordance with the norms on trace elements and vitamins. Thus, the diet of the
experimental group fully satisfied the animals' need for basic nutrients and biologically active substances,
which positively affected the dairy productivity of cows and the quality of milk (Table 6).

Table 6 - Dairy productivity of cows for the experimental period

Indicator Group
Control | Experimental

Milk yield for the experiment period, kg:
natural fatness 923.22+8.13 987.62+8.47
4% fatness 826.29+7.81 908.61+£8.21
Average daily milk yield, kg:
natural fatness 20.07+0.39 21.47+0.57
4% fatness 17.97+0.38 19.76+0.47
Fat mass fraction,% 3.58+0.04 3.68+0.05
Protein mass fraction, % 3.21+£0.13 3.28+0.17
Total, kg: milk fat 33.08+1.74 36.35+1.14

milk protein 29.64+3.56 32.414+2.07

From the data of table 6 it can be seen that from the cows of the experimental group, for the period of
the experiment, it was obtained more natural fat milk compared to the control group by 1.40 kg or 6.98%,
and in terms of 4% milk this indicator increased and amounted to 1.79 kg or 9.98%. The fat content in the
milk of cows from the experimental group was 0.10% higher than in the control group. This, in turn,
affected the yield of milk fat. So, 36.35 kg of milk fat was received from cows of the experimental group,
and from the analogues - 33.08 kg or more by 9.8% (3.27 kg), and milk protein - by 9.35% or 2, 77 kg
respectively.

Along with dairy productivity, the chemical composition of the milk of experimental animals
underwent certain changes under the influence of detailed rations and compound feed (Table 7).

The data of Table 7 allow to state the positive dynamics of protein and fat content in the experimental
group of cows. In terms of fat content, the milk of animals from the experimental group exceeded the
control by 0.10 absolute percent, protein by 0.01%, casein by 0.06 abs.%, lactose by 0.01 abs.%. On the
content of somatic cells, there are practically no differences between the experimental groups. Milk of
both groups can be attributed to the highest grade.

As for urea, it should be noted that with a normal protein content in milk (3.2%), the desired urea
content should be 15-30 mg/%. The content of urea in milk below 15 mg/% indicates a deficiency of
protein in the rumen. This limits the activity of rumen microorganisms, which reduces feed intake and,
consequently, dairy productivity. In our experience, although these indicators in both groups were within
the normal range, however, in the control group it is close to the lower limit, indicating a lower protein
content in the rumen.

The ratio of fat and protein in milk also characterizes the functional state of the digestive system.
Normally, this ratio should be 1.15-1.40 conventional units. In the milk of the control and experimental
groups, this indicator is normal.
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Table 7 - The chemical composition of milk of dairy cows

Indicator Unit of measure Grou
Control Control
Fat % 3.58+0.04 3.68+0.05
Protein % 3.21+0.13 3.28+0.17
Somatic cells thous./cm® 84.5+18.1 88.02+17.4
Casein % 2.56+0.11 2.62+0.16
Lactose % 4.68+0.4 4.69+0.11
Urea mg % 15.36+1.42 18.24+1.28

Summary and evaluation of the research results. The basis of feeding highly productive animals
consists of unconditional satisfaction of the physiological needs of the body for energy, nutrition, mineral,
and biologically active substances. In working with highly productive animals, ration optimization is a
priority. Any imbalance leads to serious metabolic disorders, reduced viability, animal productivity, and
product quality.

Among the factors that determine the usefulness of feeding dairy cows, the conditions of mineral and
vitamin nutrition are essential.

The most promising way to eliminate the deficiency of minerals and vitamins in feeding animals is to
enrich the rations with feed additives.

Of particular relevance is the use of biologically active substances in biogeochemical provinces that
are deficient in a number of trace elements in soils and feeds.

The development of address recipes for compound feed concentrates for each soil-climatic zone
makes it possible to fully obtain high animal productivity and increase the profitability of animal
husbandry. In this regard, during the scientific and business experience, the chemical composition of the
feed of the farm was studied, detailed rations were developed, the deficiency of biologically active
substances was established, and a recipe for compound feed concentrate was developed on its basis.

Feeding lactating cows with compound feed in the composition of the diet made it possible to
increase the palatability of the feed mixture in the experimental group by 4.2% compared with its
analogues.

The best palatability of feed, optimization of nutrients in the diet of the experimental group had a
positive impact on the dairy productivity of animals. So, from the cows of the experimental group for the
experience period, the milk of natural fat content was obtained in comparison with the control group by
1.40 kg or 6.98%, and in terms of 4% fat milk this indicator increased and amounted to 1.79 kg or 9.98%.
The fat mass fraction in the milk of cows from the experimental group was 0.10% higher than in the
control group. This, in turn, affected the yield of milk fat. So, 33.08 kg of milk fat was obtained from cows
in the control group, and from the analogues - 36.35 kg or more by 9.8% (3.27 kg). Analysis of the milk
chemical composition allows us to state the positive dynamics of protein and fat content in the
experimental group of cows. In terms of fat content, the milk of animals from the experimental group
exceeded the control by 0.10 absolute percent, protein by 0.01%, casein by 0.06 absolute %, lactose by
0.01 absolute %. By the content of somatic cells, there are practically no differences between the
experimental groups. Milk of both groups can be attributed to the highest grade.

As for urea, it should be noted that with a normal protein content in milk (3.2%), the desired urea
content should be 15-30 mg/%. In our experiment, although these indicators in both groups were within
the normal range, however, in the control group it is close to the lower limit, indicating a lower content of
available protein in the rumen.

The ratio of fat and protein in milk also characterizes the functional state of the digestive system.
Normally, this ratio should be 1.15-1.40 conventional units. In the milk of the control and experimental
groups, this indicator was within the normal range. However, in the control group, this indicator was
almost at the bottom.

Thus, the use of detailed rations and address feeds allowed to improve metabolic processes in the
body, increase the dairy productivity of cows in the experimental group by 6.98%, and in terms of 4% fat
milk by 9.98% and reduce the cost of milk by 4.9%.
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The experience shows a high production efficiency and the use of addressed feed concentrates in the
preparation of optimized detailed rations. Giving the feed available in the farm in the form of balanced
rations is the basis for further improving the productivity of animals, reducing feed consumption per unit
of production and its cost. In the course of scientific and business experience, detailed rations and the
recipe for compound concentrated feed were developed taking into account the deficiency of biologically
active substances in the diet. Based on this recipe was produced feed for dairy cows. The results of
experimental studies have shown that the palatability of the feed mixture in the control group was 89.46%,
and in the experimental group - 93.66%, which is higher by 4.2%.
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CYT OHIMJLII'THE ’KOHE CAITACBIHA APHAMBI PEHENTIMEH
JAUBIHJAJIFAH KYPAMAKEM-KOHIEHTPATTBIH 9CEPI

Annoranusi. Toxipube xyprizy OapeichiHna «Kapumon» JKK 0azaiplK mapyalbUIbIFbIHAA a3bIKTapIblH
XUMUSUIBIK Kypambl 3€pTTEll, a3bIKTarbl OMOJOTMSUIBIK OEJICeHAl 3aTTapblH TaIlIbUIBIFG aHBIKTAJIBIN, COHBIH
HETi3iHAE TETIKTENreH a3bIKTaHIbIPy pPALMOHBl KYpacThIphULALL. Manjapasl a3bIKTaHABIPYAA pPalMOHIaFbl
MHUHEPAIIBIK 3aTTap MEH JOpYMEHIEPAiH >KETICIeYNIIriH OoNabIpMayIblH €H THIMAI 9Jici Kypama >KeMMEH
KaHBIKTBIPY OOJIBIIT caHasa bl

TomeIpak koHE a3bIK KypaMBIHAA OipKaTap MHKPORIIEMEHTTEp JKETICHEWTIH OMOTCOXMMUSIBIK aiiMakTapnaa
OHMONOTHSIIBIK OeJICeH Il 3aTTap bl MaiJanaHyIbH ©3EKTLUTIr apTyaa.

ManablH panuoHIaFrsl KOPEKTIK 3aTTaplblH MeJIIEPI MEH MYKTaKABIFBIH €CEIKE ana OTBIPBIN, Makpo- U
MHUKPO3JIEMEHT-TEP/IiH, BATAMUHJIEPiH, 0acka J1a KOPEKTIK 3aTTapAblH TallIbUIBIFBl aHBIKTANBI, SFHA KaHT 54,0%;
dhochop — 32,6; mbic — 22,6; kobansT — 81,1; MbIpeimn — 53,1; #ox — 73,6; mapranen- 38,5 u Butamun I (ME) —
81,4% xypanbl. Makpo- ¥ MHUKPOIJIEMEHTTEPIH, BUTAMUHACP/IIH, Oacka Ja KOPEKTiK 3aTTapiAblH KETiCICYIIIir
Heri3iHzae Toyuirine eHiMaiiri 20-24 kr cyt OepeTiH cayblH CHbIpJIapra apHaJIFaH KOMOMKOPM-KOHLIEHTPAT PeLenTi
nabiHAanael.  CoHbIMeH Oipre  KOMOMKOPM-KOHIEHTPATTBIH ~ XUMHSUIBIK ~ KYpambl — aHBIKTABL. — 3epTTey
JKYMBICTApbIHBIH HOTIIKECI KOpCETKeHJeH, Oakpuiay TOOBIHIAarbl a3blK KOCHAIapbIHBIH JkeniHyl 89,46%, an
Toxipuoenik Tonra 93,66%, srHu 4,2% xorapel Ooiuel. MyHBIH OapiblFbl 3 Ke3eriHne ToxipuOe TOOBIHIaFrbl
CHUBIPJIApJBIH CYT OHIMAUITIH 6,98%, 4% -nbIk cyTKe makkaHzaa 9,98% apTThIpHIN, CYTTIH ©3iHAIK KYHBIH 4,9%
TOMEHIETTI.

Tyiiin ce3mep: A3BIKTHIK KOP, a3bIKTapIbIH XUMHSIBIK KYPaMBbl, pAlIMOHAAP, KOPEKTIK 3aTTAP.IBIH TAIIBIIBIFH,
a3BIKTHIK KOCIA, KypaMa KeM-KOHLIEHTPAT, CYT OHIMLUIITI.
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BJINAAHUE AJPECHBIX KOMBUKOPMOB-KOHIHEHTPATOB HA MOJIOYHYIO
MPOAYKTUBHOCTBb KOPOB 1 KAYECTBO MOJIOKA

AnHoTanusi. B pesynbraTe NpOBEEHHBIX MCCIIEIOBAHMHA HM3Y4eH XMMHUYECKHH COCTaB KOPMOB B 0a30BOM
xozsicTee UIT «KapumoBy, pa3zpaboTaHbl AeTaTM3UPOBAHHBIC PALIMOHBI U ONPE/IeNIeH B HUX JEe(HUIUT OHOIOrHYECKN
AKTHBHBIX BEILECTB.

Haubonee mnepcrneKTUBHBIM CIIOCOOOM JIMKBHIAALMHM AeUINTA MHHEPAIbHBIX BEIIECTB M BUTAMHHOB B
KOPMJICHHH JKHBOTHBIX SBJSIETCSI OOOTAalleHHWE pAIMOHOB PpA3IMYHBIMH KOPMOBBIMH Jo0aBkamu. Ocolyro
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aKTyaJbHOCTh IPHOOPETACT UCIIOIE30BAaHIE ONOIOTHYECKN aKTUBHBIX BEIIECTB B OMOTEOXUMHYECKUX IPOBHUHITUIX,
Je(UIUTHBIX IO Py MaKpO — U MHKPO3JIEMEHTOB B IOYBAX M KOpMax.

C yderoM mNOTPEOHOCTH M COJEpXAHWSA NHTATEIBHBIX BEIIECTB, MAKpPO- M MHKPODJIEMEHTOB, a TaKkKe
BUTAMHUHOB B pallMOHE ObLI ONpe/ieNieH X Je(UIUT, KOTOPbIi cocTaBm 1o caxapy 54,0%; dhochopy — 32,6; menu —
22,6; xobanbty — 81,1; uunaky — 53,1; ioxy — 73,6; mapraniy- 38,5 u suramuny /| (ME) — 81,4%. Ha ocHoBanuun
nedumrTa Makpo- 1 MUKPO3JIEMEHTOB, a TAK)KE BUTAMUHOB ObLIT pa3paboTaH peuent KOMOMKOpMa-KOHLIEHTpaTa JUis
KOPOB C MNpPOAYKTUBHOCTBIO 20-24 Kr Mosioka B CyTKH. Hapsinmy ¢ 3TuM ObUI ompenelieH XMMHUYECKHH COCTaB
KOMOWKOpMa-KOHIIeHTpaTa. Pe3ynbTaThl JKCIICPUMEHTAIBHBIX HCCICIOBAHUN IOKAa3aJd, 4YTO IOEIAeMOCTh
KOpPMOCMECH B KOHTPOJIbHOH rpytre cocraBuia 89,46%, a B onbITHOU — 93,66%, uto BhIlIE Ha 4,2%, a MOJOYHAs
MPOJYKTUBHOCTH KOPOB B ONBITHOW TpymIe yBenuumiaach Ha 6,98%, a mpu nepecuere Ha 4%-HOE MOJIOKO 3TOT
moKazaresb yBenuamics Ha 9,98%, cebecTonMoCTh MOJIOKa YMEeHbITIIIAch Ha 4,9%.

KuaroueBsbie cjioBa: KOpMOBas 0a3a, XUMHUIECKHAH COCTaB KOPMOB, PAIlOHBI, JSQHUINUT MUTATEIHHBIX BEIIECTB,
KOPMOBasl MOIKOPMKa, KOMOMKOPM-KOHIICHTPAT, MOJIOYHAs! IPOAYKTUBHOCTb.
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