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Сложившаяся ситуация в нашей стране, обязывает принимать меры по импортозамещению и увели-
чению темпов производства собственной продукции. Существует вероятность того, что в скором времени 
нам придется ориентироваться не на закупку импортного скота, как это делалось ранее, а на рациональное 
использование собственных ресурсов. Для осуществления идей об импортозамещении в животноводстве 
необходимо комплектовать стада из коров с высоким уровнем биологического потенциала и биологической 
ценностью продукции, а так же высокой эффективностью использования сухого вещества корма, которая 
будет способствовать наиболее полной реализации генетического потенциала породы. Ценность молочной 
продукции определяется содержанием всех компонентов, входящих в его состав (содержание жира и белка, 
СОМО, сухое вещество и т.д.). Сухое вещество является основой для определения нормы потребления всех 
прочих питательных веществ корма, высокий уровень которой обеспечивает поступление в организм живот-
ного необходимого количества энергии и питательных веществ, что в свою очередь способствует наиболее 
полной реализации генотипа. Объективную оценку эффективности сухого вещества дают коэффициенты 
FCR и GFE, на которые оказывают влияние множество факторов, в том числе генетические.
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The current situation in our country obliges us to take measures to import substitution and increase the rate 
of production of our own products. There is a possibility that in the near future we will have to focus not on the 
purchase of imported livestock, as it was done earlier, but on the rational use of our own resources. To implement 
ideas on import substitution in animal husbandry, it is necessary to form herds of cows with a high level of biological 
potential and biological value of products, as well as high efficiency of using dry matter of feed, which will contribute 
to the fullest realization of the genetic potential of the breed. The value of dairy products is determined by the content 
of all components that make up milk (fat and protein content, nonfat milk solid, dry matter, etc.). Dry matter is the 
basis for determining the consumption rate of all other nutrients of the feed, a high level of which ensures the intake 
of the necessary amount of energy and nutrients into the body of the animal, which in turn contributes to the most 
complete realization of the genotype. An objective assessment of the effectiveness of dry matter is given by the FCR 
and GFE coefficients, which are influenced by many factors, including genetic ones.
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At the present, in connection with the 
intensification of agricultural production 
in the Kostroma region, which corresponds 
to the agricultural policy in realization the 
program of sustainable development in ag-
riculture [1, 2], accelerated improvement of 
breeding and productive qualities of cows is 
of great importance, special attention being 
given to the breeding of cows of the Kostro-
ma breed. These animals have the biological 
value of dairy products, significant poten-
tial in increasing yields and quality of milk, 
and their gene pool, due to the selection and 
breed-crossing, provides genetic diversity, 
and also makes it possible to obtain a signifi-
cant number of livestock with different pedi-
gree levels in regard to the improving breed. 
Breeding of dairy cattle is carried out along 

lines that perform differently under differ-
ent conditions.

The value of dairy products is determined 
not only by the content of the main compo-
nents (fat and protein), but also by all other 
substances that make up milk (dry matter, 
nonfat milk solid, etc.). Dry matter is the ba-
sis for determining the consumption rate of 
all other feed nutrients, a high level of which 
ensures the intake of the necessary amount 
of energy and nutrients into the body of the 
animal, which in turn contributes to the most 
complete realization of the genotype. Since 
highly productive cows bear the genetic po-
tential of the breed and determine the effec-
tiveness of breeding work, studying the ef-
ficiency of using dry matter of feed on their 
example is an urgent task [2, 3, 4].
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The most objective assessment of the ef-
ficiency of consumption of dry matter feed by 
a cow and its conversion into milk is provided 
by the feed coefficient (FCR) and gross feed 
utilization efficiency (GFE) [5, 6].

Purpose of the study
Analysis of dry matter feed conversion into 

milk in highly productive cows. 
Material and research methods

The object of research was 272 cows from 
the breeding plant of the APC collective farm 
“Rodina” of the Krasnoselsky district of the 
Kostroma region. The material for the study 
was the data of breeding and zootechnical re-
cords. To conduct the study, we selected highly 
productive cows with milk yields by highest 
lactation on 1.5 or more standard deviations 
exceeding the average level in the herd. 

Feed coefficient (FCR) was determined by 
the formula [5, 6]:

,DMIFCR
MY

=

where, DMI and MY are dry matter intake and 
milk yield, respectively.

Gross feed efficiency (GFE) was calculat-
ed using the formula [5, 6]:

.MYGFE
DMI

=

Digital material was processed biometri-
cally based on generally accepted statistical 
methods, on a personal computer using Micro-
soft Excel version 2007.

Research results and discussion
The record-breaking cows are of particular 

importance in dairy cattle. The results of their 
raising indicate a high level of productive and 
breeding qualities at this stage and reveal the pos-
sibilities for further improvement of the breed.

From the data in Table 1, the highest milk 
yields шn the APC, the collective farm “Rodi-
na” were achieved by the cow Kupava 39172 of 
the breeding line from Meridian 90827 for 1st 
lactation and the cow Galushka 3053 from 
the breeding line Lada 2537 for 4th lactation. 
Their milk yields amounted to 11181 kg and 
10415 kg of milk, respectively.

Differences in the number of highly pro-
ductive cows in individual lines and related 
groups of the breed were revealed (Fig. 1).

Table 1
Record-breaking cows of the herd at the breeding plant of the APC collective farm “Rodina” 

Company individual 
number

Name Milk yield, 
kg

Fat con-
tent,  %

Protein 
content,  %

Live weight, kg

the APC collective 
farm “Rodina” 

39172 Kupava 11181 3,35 3,23 475

3053 Galushka 10415 3,20 3,30 556
3644 Smetana 10184 3,65 3,37 500
9115 Drachunya 10124 4,73 3,94 500

38792 Lilovaya 9923 3,63 2,99 494

Fig. 1. Distribution of highly productive cows by lines and related groups
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From the diagram shown in Fig. 1 it fol-
lows that among the highly productive cows in 
the APC collective farm “Rodina”, the majority 
of cows are represented by animals of the Lada 
2537 line (11 heads) and by related groups of 
Master 106902 (6 heads) and those of Meridian 
90827 (6 heads).

The Kostroma cattle breed has been im-
proved with the brown Swiss of various breed-
ing since the 70s of the XX century. As a result, 
the herds of the Kostroma cattle breeding zone, 
including the APC collective farm “Rodina”, 
have accumulated genetic material of differ-
ent pedigree blood content by the improving 
breed, among which there are highly produc-
tive cows (Fig. 2).

Fig. 2 shows that on the collective farm 
most of highly productive cows are animals 
with pedigree blood content less than 50 % 
(16 animals) and more than 50 % (7 animals). 

From the data of table 2 it follows that the 
highest milk yield had cows with a blood con-
tent of 25 % by the improving breed, their milk 
yield amounted to 9074 kg of milk. A high fat 
content in milk was noted among peers of the 
improved breed – 4.14 %. According to the 

content of dry matter and nonfat milk solid, 
half bred cows are distinguished: 12.75 % and 
8.99 %, respectively. The highest FCR and 
GFE ratios have peers of the improved breed; 
exceeding the number of cows with pedi-
gree blood content of 0-24 % was 0.12 % and 
0.04 %, respectively, with a reliable difference 
(P < 0.05).

The most objective assessment of the ef-
ficiency of consumption of feed dry matter by 
a cow and its conversion into milk is provided 
by the feed coefficient (FCR) and gross feed 
utilization efficiency (GFE). Fig. 3 presents a 
graphical representation of the indicators of the 
feed dry matter conversion in highly produc-
tive cows of different thorough bredness.

As it can be seen in Figure 3, the highest 
indicators of the feed coefficient (FCR) were 
observed in peers of the improved breed and 
animals with a blood content of 26-49 %, and 
the lowest – in cows with blood content of 
0-24 %.

Differences in indicators in animals of dif-
ferent lines and related groups are character-
ized by the quality of the sires used and the 
degree of realization of the genetic potential.

Fig. 2. Distribution of highly productive cows of different pedigree levels by the improving breed

Table 2
Conversion of feed dry matter into milk, depending on the amount of blood supply  

from the improving breed

Indicator Blood Content by the Improving Breed,  %
Peers of the 

improved breed
0-24 25 26-49 50 more 50

Milk yield, kg 8899 ± 668 8842 ± 284 9074 ± 767 9020 ± 454 8580 ± 21 8992 ± 606
Fat content, % 4,14 ± 0,27 3,87 ± 0,08 3,89 ± 0,18 3,98 ± 0,15 4,01 ± 0,08 3,85 ± 0,11
Dry matter,  % 12,12 ± 0,75 12,03 ± 0,71 12,22 ± 0,13 12,00 ± 0,85 12,75 ± 1,26 11,86 ± 0,94

SOMO, % 8,08 ± 0,34 8,48 ± 0,80 8,72 ± 0,16 8,40 ± 0,59 8,99 ± 0,82 8,45 ± 0,87
FCR, % 1,81 ± 0,02 1,69 ± 0,02 1,74 ± 0,07 1,77 ± 0,14 1,70 ± 0,03 1,71 ± 0,07
GFE, % 0,55 ± 0,01 0,59 ± 0,01 0,58 ± 0,02 0,57 ± 0,04 0,59 ± 0,01 0,59 ± 0,02
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Fig. 3. conversion of feed dry matter depending on the blood content

Table 3
Conversion of feed dry matter into milk, depending on the genealogy 

Index Line/ Related group
Ladok 2537 Kurs 3722 Kontsentrat 106157 Master 106902 Meridian 90827

Milk yield, кг 9133 ± 647 8899 ± 668 9542 ± 445 9305 ± 743 9390 ± 882
Fat content, % 3,99 ± 0,24 4,14 ± 0,27 3,79 ± 0,01 3,92 ± 0,28 3,86 ± 0,17

Dry matter con-
tent,  %

12,20 ± 0,78 12,12 ± 0,75 11,82 ± 0,86 12,68 ± 0,66 11,64 ± 0,98

SOMO, % 8,55 ± 0,57 8,08 ± 0,34 8,62 ± 0,74 8,87 ± 0,54 8,24 ± 0,90
FCR, % 1,80 ± 0,21 1,81 ± 0,02 1,78 ± 0,08 1,79 ± 0,11 1,78 ± 0,22
GFE, % 0,56 ± 0,06 0,55 ± 0,01 0,56 ± 0,02 0,56 ± 0,03 0,57 ± 0,06

Fig. 4. Conversion of feed dry matter depending on the genealogical affiliation

Based on the data in Table 3, the highest 
milk yields are observed in cows of the group 
related to Concentrate 106157 – 9542 kg of 
milk, and the highest fat content in cows of 
the Kurs line 3722 accounts for 4.14 %. The 
highest content of dry matter nonfat milk solid 

was in animals of the related group of Master 
106902 and amounted to 12.68 % and 8.87 %, 
respectively. The highest FCR and the low-
est GFE were recorded in cows of the pro-
duction line of Kurs 3722 and are 1.81 % and 
0.55 %, respectively.
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Fig. 4 shows that the highest FCR co-
efficient was observed in cows of the Kurs 
3722 and Ladka 2537 lines, and the lowest – 
in animals of the groups related to Koncentrat 
106157 and Meridian 90827.

Conclusion
Thus, highly productive cows of the 

Kostroma breed have a high level of conver-
sion of feed dry matter into milk, which is a 
potential for increasing milk production and 
improving the quality of dairy products. In 
APC the collective farm “Rodina”, under ap-
propriate feeding conditions, feed dry material 
is converted into milk more effectively in peers 
of the improved breed and in animals of the 
production lines of Kurs 3722 and Ladka 2537. 
The use of the “feed coefficient” and “gross 
feed efficiency” indicators in the future will 
positively affect the effectiveness of breed-
ing work.
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