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CroxuBIIasics CUTyanust B Hamleil cTpaHe, 00sA3bIBACT IIPUHUMATH MEPhI 110 UMIIOPTO3aMEICHHIO U YBEIU-
YEHUIO TEMITOB TIPOU3BOACTBA COOCTBEHHON MpoayKunu. CyIiecTByeT BEPOSTHOCTh TOTO, YTO B CKOPOM BPEMCHH
HaM MPHACTCS OPUEHTUPOBAThCSA HE HA 3aKYIKY HMIIOPTHOTO CKOTA, KaK 3TO JIENAJOCh PaHee, a Ha PAllMOHAIBHOES
HCIIONB30BaHHE COOCTBEHHBIX pecypcoB. J{iisi ocymiecTBIeHNs naei 00 MMIIOPTO3aMEIICHHU B )KUBOTHOBOICTBE
HE0OX0OMMO KOMIUIEKTOBATh CTa/[d M3 KOPOB C BEICOKUM YPOBHEM OHOJIOIHYECKOrO MOTEHIMATA U OHOJIOTHYECKO
LEHHOCTBIO MPOJIYKIIHH, @ TaK K BBICOKOH 3(()EKTUBHOCTBIO HCIOIB30BAHUs CYXOrO BEIIECTBA KOPMA, KOTOpast
Oyzer criocoOCTBOBATH HanboIIee MOMHON Pealu3aliy TeHeTHIeCKOTO IOTeHIHaa OPOALL. [[eHHOCTh MOIOYHOIT
MPOYKIIMH OIPE/IEIACTCS COIeP)KaHHEM BCEX KOMIIOHEHTOB, BXOSIINX B €r0 COCTaB (COACpIKaHME jKupa U Oelka,
COMO, cyxoe BerecTBo 1 T.11.). CyXoe BELIECTBO SIBISETCS OCHOBOU JUIS ONPE/ICIICHUS] HOPMBI ITOTPEOICHHS BCEX
NIPOYHUX ITUTATENIBHBIX BEIIECTB KOPMa, BEICOKUH YPOBEHb KOTOPOi 0OecrednBaeT HOCTYILICHHE B OPraHU3M JKHBOT-
HOTO HEOOXOMMOTO KOJMYECTBA SHEPTHU U IUTATEIBHBIX BELIECCTB, YTO B CBOIO OYepe/lb CIOCOOCTBYET Hanboee
MOJTHOH peanu3anuu reHoTHna. OOBEKTHBHYIO OIEHKY 3()(EKTHBHOCTH CyXOro BEHIECTBA JAIOT KOA((HUIIMEHTHI
FCR u GFE, Ha KOTOpBIE 0Ka3bIBAIOT BIMSHAEC MHOXXECTBO ()aKTOPOB, B TOM YHCJIC TCHETUYCCKUE.
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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

lines that perform differently under differ-
ent conditions.

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

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]:

Feg=2ML
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]:
MY

GFE =——.
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 mn the APC, the collective farm “Rodi-
na” were achieved by the cow Kupava 39172 of
the breeding line from Meridian 90827 for 1%
lactation and the cow Galushka 3053 from
the breeding line Lada 2537 for 4™ 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 Name Milk yield, Fat con- Protein | Live weight, kg
number kg tent, % content, %
the APC collective 39172 Kupava 11181 3,35 3,23 475
farm “Rodina”
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
m Batler 107506
B Kontsentrat 106157
B Kurs 3722
Ladok 2537
M Leird 71152
m Master 106902
m Meridian 90827

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.

m Peers of the improved
breed
mLess than 50%

H50%

®More than 50%

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

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 | 398+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 +0,34 848+0,80 | 8,72+0,16 | 840+0,59 | 8,99+0,82 | 845+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

Conversion of feed dry matter into milk, depending on the genealogy fable3
Index Line/ Related group
Ladok 2537 | Kurs 3722 | Kontsentrat 106157 | Master 106902 | Meridian 90827
Milk yield, kr 9133+ 647 | 8899+ 668 9542 + 445 9305+ 743 9390 + 882
Fat content, % 3,99+024 | 4,14+0,27 3,79+0,01 3,92+0,28 3,86+0,17
Dry tr::llallttteo;) con- 12,20+ 0,78 | 12,12+£0,75 11,82 £0,86 12,68 + 0,66 11,64 £0,98
SOMb,% 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
1.815
1.81 -
1.805 -
1.8 1 M Ladok 2537
s 1,795 - EKurs 3722
5 1,79 - mKontsentrat 106157
= 1,785 - EMaster 106902
1,78 - W Meridian 90827
1,775 A
1,77 -
1,765 -

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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