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Abstract

The article discusses the development of new recipes for compound feeds using extruded grain feed with the addition of cottonseed
and sow meal and their impact on the milk productivity of cows. The obtained results of experimental studies showed that
extrusion of corn and barley grain with the addition of cottonseed and soybean meal to the main diet of dairy cows improves the
nutritional value and digestibility of feed, which affects the productivity of cows.
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1. Relevance of the Topic

The most important condition for increasing the productivity of
farm animals, realizing their genetic potential, maintaining health
and obtaining high-quality livestock products is considered to be
the creation of a solid feed base that allows balancing diets in terms
of essential nutrients, minerals and biologically active substances

[1].

In the Kyrgyz Republic, dairy farming was one of the leading
branches of animal husbandry, where good results in milk yield
were achieved [2]. It is enough to note that in 1989-1990, each cow
in the Republic produced an average of 3,213 kg of milk, which was
one of the best indicators in the Union [3]. However, in connection
with the collapse of the Union and the reorganization of collective
and state farm production, the transition to market relations, this
sector has undergone significant changes [4-6]. Firstly, both the
breeding and productive qualities of livestock have deteriorated,
which is primarily due to the fact that many peasant and farm
households have stopped engaging in targeted selection and
breeding work and artificial insemination cows using semen from
proven progeny of breeding bulls, which has led to an increase in
the number of mongrel, low-yielding animals [7]. Secondly, many
farms currently have a very poor feed base, and the diets of dairy
cows do not meet the requirements for satisfying the needs of dairy
cows for nutrients. According to numerous studies by scientists

and practicing livestock breeders, due to various objective and
subjective reasons, in practice in many farms and peasant farms
the quality of herbaceous feed does not always meet the necessary
requirements, and animals, dairy cattle in particular do not receive
the necessary level of not only energy, but also all vital nutrients,
minerals and biologically active substances [8]. In such cases,
their deficiency has to be replenished by an excess amount of grain
feed (concentrates), as a result of which the structure of the feed
in the diet is disrupted, in addition, the animal’s body cannot more
fully process the nutrients of grain feed due to the strength of the
structure of these feeds.

In the Kyrgyz Republic, it is known that when feeding dairy
cows, standard feed concentrates are used, which are added to the
main ration. They were developed for stall and pasture methods
of keeping cows [9]. However, such feed concentrates require
constant improvement in the direction of increasing the nutritional
value and digestibility of the constituent components, since the
productivity of animals is constantly increasing. Therefore, we
directed our research to the development of fundamentally new
recipes for feed concentrates for dairy cows, used in the stall
period of maintenance, in which part of the corn and barley were
subjected to the extrusion method. This method of processing feed
before feeding has a certain effect. The fact is that in the process
of extruding feed, the digestibility of nutrients increases sharply as
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a result of swelling and rupture of the membranes of plant cells,
denaturation of proteins occurs.

The product acquires a fine-pored, easily digestible structure for the
digestive system. All this happens in the feed as a result of intensive
and short processing of grain with high temperature and pressure.
In this case, complex structures of proteins and carbohydrates are
broken down into simpler ones, fiber into secondary sugar, starch
into simple sugars. During the short processing time of grain, the
protein does not have time to coagulate, as a result, the vitamins
and nutritional properties of the product are preserved. Due to the
sharp drop in pressure when the heated mass of grain exits, an
“explosion” (increase in volume) of the product occurs, which
makes it more accessible to enzymes of the gastrointestinal tract of
animals, thereby increasing the digestibility of the processed feed.
In our opinion, feeding dairy cows with compound feed containing

extruded corn and barley, with the addition of soybean and
cottonseed meal will improve the completeness of their nutrition
and increase the level of productivity and quality indicators of
dairy products.

2. The Purpose and Objectives of the Research

The main purpose of the work was to study the effect of new
recipes for compound feed concentrates by including extruded
corn, barley with the addition of cottonseed and soybean meal in
the main diet when feeding dairy cows on milk productivity.

The scientific and economic experiment was conducted at the
OJSC “MIS” in the Issyk-Ata region of the Kyrgyz Republic,
where the Holstein-Friesian cattle breed is bred using the pair-
analogue method.

3. Experience Scheme

Breed Number of cows

Groups

control

Experimental Nel

Experimental Ne2

Features of feeding

Holstein Friesian 10 heads in each group. The main diet
Daily milk yield from 17 | used in the
to 20 kg. farm

Basic diet +
compound feed
of our own
production
(barley, extruded
corn 3.5 kg with
the addition of
cottonseed meal -
1.5 kg)

Basic diet +
compound feed
of our own
production
(barley, extruded
corn 3.5 kg with
the addition of
soybean meal -
1.5 kg)

period, kg

Indicators On average, over 4 months of research

control experienced
Average daily milk yield, kg 15,2 17,6
Total amount of milk during the study | 1824 2112

Table 1: Milk Productivity of Control and Experimental Cows

4. Research Results

During the research on the palatability of new feed recipes after
grain extrusion, it was noted that the palatability and digestibility
of feed nutrients were mainly improved. Feeding the experimental
group of animals with extruded feed mixture with the addition of
cottonseed meal resulted in an increase in milk productivity of
cows, the data for which are presented in the table.

The data in the table show that the milk productivity of the cows
during the experimental period was different. Thus, the average
milk productivity of the cows in the experimental group was
within 15.2 kg with a fat content of 3.82%, while the cows in the
experimental group that received compound feed of a new recipe

using extruded grain (barley, corn with the addition of cottonseed
meal) had a higher milk productivity compared to the experimental
group. Thus, during the experimental period, the average daily
milk yield of cows was 17.6, or compared to the control group of
cows receiving the main diet of the farm, the difference was 2.4
kg (15.7%). At the same time, the fat content of milk improved
significantly. If the milk fat content of the cows in the experimental
group was 3.82%, then in the cows that received the new compound
feed recipe, after extruding grain with the addition of cottonseed
meal, it was 3.86% or 0.04% more.

The use of a new recipe for compound feed of our own production,
using extruded grain (barley, corn) with the addition of cottonseed
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meal has a certain effect on increasing the milk productivity of
cows. In our opinion, extrusion of grains (corn, barley) has further
increased the reduction of crude fiber compared to the original
composition, which undoubtedly affected the digestibility and
assimilation of nutrients and increased productivity. Feeding the

animals of the experimental group with extruded grain mixture
with the addition of soybean meal also resulted in an increase in
milk productivity and fat content of the cows’ milk, the data for

which are presented in the table.

Indicators On average, over 4 months of research
control experienced

Average daily milk yield, kg 20,4 22,8

Total amount of milk during the study 2448,0 2664,0

period, kg

Milk fat content, % 3,82 3,87

Table 2: Milk Productivity of Control and Experimental Cows

Analysis of the data in the table shows that the milk productivity
of the cows during the experimental period was different. Thus,
the highest milk yields were obtained from the cows of the
experimental group, the average daily milk yield of the cows of
this group was 22.8 kg or 2.4 kg more (10.5%). In total, 2664.0 kg
of milk with an average fat content of 3.87% were obtained from
the cows in the experimental group, while from the cows in the
control group that received the farm’s main diet, these figures were
respectively equal to: 2448.0-3.82%.

Thus, the use of self-produced compound feed with extruded
grain (corn, barley) with the addition of soybean meal has a
certain effect on increasing the milk productivity of cows. In our
opinion, extrusion of grains (corn, barley) has further increased
the reduction of crude fiber compared to the original composition,
which undoubtedly affected the digestibility and assimilation of
nutrients and increased productivity.

5. Conclusion

Based on the conducted research on the impact of new recipes
for compound feeds of our own production (using extruded corn,
barley with the addition of cottonseed meal), it is necessary to
use it by adding it to the main diet of dairy cows with a milk
productivity level of more than 15.0 kg of milk, when subject to
careful analysis of the diet and balancing it in terms of energy and
nutrients by including additional ingredients in the composition
of the concentrated feed. The research revealed the most effective
recipe for feed concentrate No. 3 for dairy cows with the inclusion
of 15% extruded wheat and barley. Adding such feed concentrate
to the main diet of the experimental animals contributed to an
increase in the daily milk yield of cows by 6.5%, milk fat content
by 0.1% and profitability by 4.6% compared to the control variant,
where standard concentrated feed was fed without preliminary
processing of grain components. Based on the conducted research,
it is proposed to further use compound feeds of our own production
(using extruded corn and barley with the addition of soybean meal)
in the diets of dairy cows with a milk productivity level of 20 to 25
kg, subject to careful analysis of the diet and balancing it in terms
of energy and nutrients by including additional ingredients in the
composition of the concentrate feed.

References

1. S. V. Alekseev (2010). Effect of compound feed with
protein-vitamin complex on milk productivity of cows. Zh.
Zhivotnovodstvo.Ne5(71).p.17

2. Saifulin. A. S. Zoohygienic justification for the use of
extruded feed in feeding dairy cows (2017). Scientific notes
of the Kazan State Academy of Veterinary Medicine named
after N.E. Bauman. V.232.p. 133

3. V.G. Safronov, A.S.Saifulin (2018). The influence of extruded
feed on biochemical parameters of blood of dairy cows. XV 111
international scientific and practical conference “Innovative
approaches in modern science”. Moscow.pp.11-17

4. Saifulin. A. S. (2017). Zoohygienic justification for the use
of extruded feed in feeding dairy cows. Scientific notes of the
Kazan State Academy of Veterinary Medicine named after
N.E. Bauman-v.232.pp.133-136

5. Malkov. A. 1. (2014). Development of a recipe for starter
compound feed from raw materials of our own production.
News of the Federal State Budgetary Educational Institution
of Higher Education Izhevsk State Agricultural Academy. No.
46.p. 121

6. V. S. Serebrovsky (2003). Recipe for compound feed for
highly productive cows during winter feeding. Zootechnical
science of Belarus.v.38

7. 1 V. Petrukhin (1989). Feed and feed additives. M. 97 p.

8. N. V. Redko (1996). High-protein grain mixture for cattle.
Problems of milk and beefproduction. Proc. of the international
scientific and practical conference. Gorki.BSHA. p.97

9. Malkov. A. 1. (2014). Development of a recipe for starter
compound feed from raw materials of our own production.
News of the FGBOU VO Izhevsk State Agricultural
Academy.Ne46.p.121

Copyright: ©2026 Derkenbaev. S. M., et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

J Agri Horti Res, 2026

https://opastpublishers.com/

Volume 9 | Issue 3 | 3


http://J Agri Horti Res, 
http://J Agri Horti Res, 
http://J Agri Horti Res, 
https://pmc.ncbi.nlm.nih.gov/articles/PMC10475385/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10475385/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10475385/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10475385/
https://www.animbiosci.org/journal/view.php?viewtype=pubreader&number=25058
https://www.animbiosci.org/journal/view.php?viewtype=pubreader&number=25058
https://www.animbiosci.org/journal/view.php?viewtype=pubreader&number=25058
https://www.animbiosci.org/journal/view.php?viewtype=pubreader&number=25058
https://sciup.org/zoogigienicheskoe-obosnovanie-ispolzovanija-jekstrudirovannogo-korma-v-kormlenii-142212956-en
https://sciup.org/zoogigienicheskoe-obosnovanie-ispolzovanija-jekstrudirovannogo-korma-v-kormlenii-142212956-en
https://sciup.org/zoogigienicheskoe-obosnovanie-ispolzovanija-jekstrudirovannogo-korma-v-kormlenii-142212956-en
https://sciup.org/zoogigienicheskoe-obosnovanie-ispolzovanija-jekstrudirovannogo-korma-v-kormlenii-142212956-en
https://www.semanticscholar.org/paper/The-development-of-starter-fodder-recipe-from-raw-Malkov/1095e216f369c400853b6c9c611908e8b40dabd1
https://www.semanticscholar.org/paper/The-development-of-starter-fodder-recipe-from-raw-Malkov/1095e216f369c400853b6c9c611908e8b40dabd1
https://www.semanticscholar.org/paper/The-development-of-starter-fodder-recipe-from-raw-Malkov/1095e216f369c400853b6c9c611908e8b40dabd1
https://www.semanticscholar.org/paper/The-development-of-starter-fodder-recipe-from-raw-Malkov/1095e216f369c400853b6c9c611908e8b40dabd1
https://www.semanticscholar.org/paper/The-development-of-starter-fodder-recipe-from-raw-Malkov/1095e216f369c400853b6c9c611908e8b40dabd1
https://pubmed.ncbi.nlm.nih.gov/10081799/
https://pubmed.ncbi.nlm.nih.gov/10081799/
https://pubmed.ncbi.nlm.nih.gov/10081799/
https://archive.org/details/sim_animal-feed-science-and-technology_1989_25_index_0
https://www.msdvetmanual.com/management-and-nutrition/nutrition-dairy-cattle/nutritional-requirements-of-dairy-cattle
https://www.msdvetmanual.com/management-and-nutrition/nutrition-dairy-cattle/nutritional-requirements-of-dairy-cattle
https://www.msdvetmanual.com/management-and-nutrition/nutrition-dairy-cattle/nutritional-requirements-of-dairy-cattle
https://www.researchgate.net/publication/349312668_Compound_Feed_Production_for_Livestock
https://www.researchgate.net/publication/349312668_Compound_Feed_Production_for_Livestock
https://www.researchgate.net/publication/349312668_Compound_Feed_Production_for_Livestock
https://www.researchgate.net/publication/349312668_Compound_Feed_Production_for_Livestock

