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MEAT PRODUCTIVITY OF BULL CALVES
OF DIFFERENT DIRECTIONS OF PRODUCTIVITY
USING FEEDING COMBINED WITH FINAL FATTENING

Abstract. A scale-up in beef production from the livestock of different origins can be realized only with the use
of intensive production technologies, in which the main goal should be the maximum implementation of productivity
with the lowest cost of labor and facilities. In some regions characterized by the presence of large pasture areas, it is
important to maintain feeding during the pasture period, when beef production occurs without serious material and
labor investments. The purpose of the research was a comparative assessment of the meat productivity of the Red
steppe, Brown Swiss and Aberdeen-Angus bull calves when feeding in combination with final fattening in the
conditions of Hammer agricultural company of the Karachay-Cherkess Republic. For the experiment, three groups of
8-month-old bull calves were formed with 15 animals each: Red steppe (I group), Brown Swiss (II group) and
Aberdeen Angus (III group). The experimental groups of calves were reared for 160 days, feeding - for 142 days and
final fattening - for 60 days. At the end of the rearing, 3 animals from each group, after feeding - 5 animals each and
after the final fattening - 7 animals each were slaughtered. In all production cycles, bull calves of the Aberdeen-
Angus breed differed in maximum values of average daily gain in live weight, which ensured them over the entire
experiment period the dominancy over peers of Brown Swiss breed by 53 g (P>0.999), of Red steppe - by 91 g
(P>0.999) at the lowest cost of feed per 1 kg of live weight gain (an average of 0.32-0.64 energy feed units and
0.03-0.06 kg of digestible protein). Comparison of the slaughter qualities of young stock of different origin in
different production cycles indicates a significant superiority of the Aberdeen-Angus bull calves, although significant
differences in slaughter yield occurred only after the final fattening (by 1.5-2.8%, P>0.95- 0.999). The obtained
values for flesh and bones content in the carcass of experimental young animals provided the best ratio among bulls
of the Aberdeen-Angus breed, whose coefficient full meatiness was higher by 0.18-0.33 units by the end of the
growing period, and by 0.24-0.43 units after the feeding, and after final fattening - by 0.18-0.34 units. (concerning
the bull-calves of the Red steppe breed P>0.95).

Key words: breed, Aberdeen-Angus, Red steppe, Brown Swiss, growth, meat productivity, feed-conversion
efficiency, slaughter qualities, the morphological composition of carcasses.

Introduction. In the production of livestock products, the choice of a particular technology should be
accompanied not only by ensuring high productivity indicators, but also by the highest return of
investment in the industry [1]. The increase in cattle meat productivity in the vast majority of beef cattle
breeding regions is achieved by keeping animals on pasture. However, the dominant part of our country's
natural pastures needs a radical and (or) surface improvement. [2].

An increase in the volume of produced beef can be achieved by increasing labor productivity and
reducing the cost of feed per unit of live weight gain, which is only possible using intensive technologies
of growing and fattening young cattle in different directions of productivity [3]. As usual, large
agricultural holdings specialize in such approaches [4,5], while the prevailing part of agricultural
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enterprises due to imperfect production and economic relations is characterized by unprofitability in beef
production.

Unfortunately, despite the measures taken to stabilize and further increase this type of raw meat, the
situation for beef production remains difficult, and therefore it is necessary to use all available resources -
the use of the gene pool of meat, dairy and combined breeds in the rearing and feeding of purebred and
cross-bred young animals using intensive technologies of growing and fattening, application of
supplementary feeding, etc. [6,7,8].

In this direction, there is a whole series of publications by scholars and practical workers specializing
in beef production. When assessing the formation of meat productivity, the main indicators are carcass
weight, morphological composition, and slaughter yield. These traits are driven by a complex of
morphological characteristics of the organism, which depend on heredity and environmental factors
[9,10].

In the studies of D.A. Baimukanov, V.N. Pristupa, Yu.A. Kolosov, et al., it was found that the higher
the live weight of cows, the better the growth rate is manifested in their offspring. With the intensive level
of feeding on heavy cows, the offspring is 10-20 kg heavier than peers obtained from lightweight cows
and, when grown further, the former show a higher rate of live weight gain and form an enlarged body
type. Among such animals, individuals that meet the requirements of the standard of the enlarged type are
more common, and with individual homogeneous selection, they give highly productive offspring. [9].

In the opinion of V.N. Lukyanov, I.P. Prokhorov [10], the intensive rearing and fattening of
Simmental bulls and Hereford crosses up to 15 months of age, and Charolais crossbreeds up to 18 months
of age provided heavy carcasses with the required meat quality, relatively low cost of 1 kg of gain and
significant net income when selling them for meat. The most profitable was the intensive rearing and
fattening of Charolais crossbreed since they inherited from the father breed the ability to prolong and
intensive growth without excessive fat deposition and better feed-conversion efficiency by gaining.

Depending on the fatness of the calves when they enter the pastures for five to six months of the
grazing season, they can increase live weight by 120-140 kg [11]. Moreover, young Aberdeen-Angus
calves respond well to immunostimulation with biological products of a new generation of domestic
(Russian) production, due to this, adaptogenesis and quality of produced beef are increased [12,13].

When using a pasture conveyor from annual forage crops and conducting ration grazing during the
drying-out period of the grass stand, it is possible to significantly reduce the time to achieve the required
live weight with relatively low labor and material costs.

The experience of foreign countries shows that the technology of beef production, which consists of
two cycles (the 1st cycle - the operation “cow-calf”, the 2nd cycle - the growing and fattening of calves
after weaning from 6-8 to 18 months of age) has its features - the maximum duration of use and
maintenance of cows with offspring and replacements, the use of seasonal tour calving, the maintenance
of adult cattle in winter in lightweight premises, the intensive rearing and fattening of young stock in
specialized feeding yards [14].

In agricultural enterprises specializing in breeding beef cattle, it is recommended that growing and
fattening should be carried out with the division of the production cycle into three periods in a single
production cycle and, depending on the feeding capacity (specific weight of concentrates in diets), to
establish the age of young animals to be sold at 14—18-months of age upon reaching the live weight of
420-440 kg [15]. The specified technology ensures good use of feed and obtaining full-fledged carcasses
with high technical and economic indicators of production.

The aim of the research was to give a comparative assessment of the meat productivity of the Red
steppe, Brown Swiss and Aberdeen-Angus breed calves when feeding in combination with final fattening
in the conditions of Hammer agricultural company of the Karachay-Cherkess Republic.

Object, material and research methods. For the experiment, three groups of 8-month-old bull
calves were formed with 15 animals each: Red steppe (I group), Brown Swiss (II group) and Aberdeen
Angus (III group). The live weight of the bulls of the Red steppe breed when setting them up for growing
amounted to an average of 175 kg, of Brown Swiss - 177 kg, and Aberdeen-Angus - 183 kg.

The experimental groups of calves were reared for 160 days, the feeding was conducted for 142 days
and final fattening for 60 days. The total duration of the experiment was 362 days. At the end of the
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growing, 3 animals from each group, after feeding - 5 animals each and after the final fattening - 7 animals
each were slaughtered.

The feeding of the experimental livestock on high mountain pastures was carried out from the first
decade of May till October 1, 2019.

Weighing of animals was performed in the following technological periods: when setting up for
rearing, before being sent to pasture (at the end of rearing), after feeding and final feeding.

During the research period, an average of 28 centners of energy feed units and 2.4 centners of
digestible protein were used for each animal. During the feeding season, the consumption of pasture grass
was determined by the method of recounting taking into consideration the average daily gain in live
weight.

The absolute, average daily and relative gains in live weight were calculated according to the
formulas common in zootechnics.

As a result of control slaughter, pre-slaughter live weight, carcass and fat mass and yield, and
slaughter yield have been studied. Evaluation of these indicators was carried out according to the methods
of the Federal Science Center for Animal Husbandry and Federal Science Center for Nutrition System at a
meat processing plant in Cherkessk.

The morphological composition of the carcasses of bull calves was analyzed by the mass of pulp,
bones, cartilage, and cords. The full meatiness coefficient was calculated by the ratio of the meat part to
the bone mass.

Digital research material has been processed using BIOMETR.EXE software. From statistical
indicators, the arithmetic mean and the arithmetic mean error were taken into account. The reliability of
intergroup differences in the studied indicators was estimated by the Student table at three levels of
probability (P>0.95; P>0.99 and P>0.999).

Research results and discussion. Values of the live weight of the experimental groups of bulls in
separate technological periods of growing, feeding, and fattening are shown in table 1.

Table 1 — Change in live weight of bull calves of different breeds during the production cycle

Production cycle
Breed Before After By the end of a After the final
growing growing feeding fattening
Red steppe 175.0+1.14™ 290.0+1.67"" 403.6+1.83"" 464.8+3.02""
Brown Swiss 177.3+1.36° 296.7+1.52"" 414.0+1.81"" 481.4+2.83™"
Aberdeen-Angus 183.2+1.98 310.8+2.70 433.643.65 506.2+4.81

When forming groups of bull calves, no significant differences in live weight were found between
individuals of the Red steppe and Brown Swiss breeds, although the representatives of both breeds were
inferior to the Aberdeen Angus calves by an average of 5.9-8.2 kg (P>0.95-0.99). As a result of 160 days
of rearing, the live weight of bull calves of the Red steppe breed increased by 115 kg, Brown Swiss breed
- by 119.4 kg and Aberdeen-Angus breed - by 127.6 kg, by the end of growing this ensured the superiority
of meat breeds over peers of other breeds in an average of 14.1-20.8 kg (P>0.999). The feeding provided
the animals a weight of 400 kg or more and, as expected, the bulls of the Aberdeen-Angus breed were
characterized by the highest values - 433.6 kg, with the smallest values - the peers of the Red steppe breed
- 403.6 kg, while the individuals of the combined direction of productivity were defined by intermediate
values. During the final fattening, the representatives of the Aberdeen Angus and Brown Swiss breeds
were more sensitive to the improved feeding conditions, which outperformed the Red steppe peers by an
average of 41.4 and 16.6 kg, respectively (P>0.999 and P>0.99).

The values of the absolute gain in live weight in all groups of calves during the growing and feeding
periods were almost at the same level with some superiority obtained during the period of grazing animals
(table 2).
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Table 2 — Absolute and average daily gain in live weight
of bull calves during periods of growing, feeding and final fattening, X + m,

TIponomkuTeIbHOCTH NPOU3BOJCTBEHHOTO LIUKJIIA (CYT.)

Breed Growing Feeding Final fattening For the whole production
(160 days) (142 days) (60 days) cycle (362 days)
The absolute gain in live weight, kg
Red steppe 115.0+0.50"" 113.6+1.25™" 59.5+1.65" 289.2+2.29""

Brown Swiss

119.4+0.97"

117.3+1.17°

67.5+0.59"

303.2+¢1.41°"

Aberdeen-Angus

127.6+1.74

124.34+1.05

71.4£1.25

322.242.66

An average daily gain in live weight, g

Red steppe 71943.15™ 798+8.63""" 992+27.60"" 799+7.81°"
Brown Swiss 746+6.09"" 823+8.22"" 1126+9.88" 837+3.85""
Aberdeen-Angus 797£10.91 875+7.36 1191£20.90 890+7.38

It should be noted that the absolute gain in live weight of bull calves during the feeding period was
higher than during rearing since the duration of the pasture period is 18 days shorter. This trend was
confirmed by the values of the average daily live weight gain obtained in the compared technological
periods. Regardless of the production cycle — growing and feeding — the highest values of the average
daily gain in live weight were for the young stock of the Aberdeen-Angus breed, whose superiority over
animals of other groups varied between 51-78g (P> 0.999) and 52-77g (P> 0.999), respectively. During
the final fattening, the superiority of Aberdeen-Angus calves over other breeds increased compared to
previous periods and reached 65-199 g (P>0.95-0.999). Throughout the experiment, the superiority in an
average daily gain in live weight of bull calves of the Aberdeen-Angus breed over the peers of the Brown
Swiss breed was 53 g (P>0.999), of the Red steppe - 91 g (P>0.999).

The highest relative growth rate in all technological periods of the experiment was demonstrated by
the bulls of the Aberdeen-Angus breed, it provided them with an advantage in this indicator over the entire
period of research. Regardless of the breed, the maximum growth energy was manifested during the
growing period, which decreased slightly in feeding and reached minimum values in the final feeding,
which is consistent with the specific pattern consisting of a gradual decrease in the relative growth rate
with age.

During the experiment, lasting 362 days, the experimental groups of calves consumed different
amounts of nutrients, they received unequal absolute growths, which contributed to differences in feed-
conversion efficiency by a gain in live weight (table 3).

Table 3 — Feed-conversion efficiency by the gain in live weight
of bull calves during the experiment (on average per animal)

Breed
Indicator
Red steppe Brown Swiss Aberdeen-Angus
The absolute gain in live weight, kg 289.2 303.2 3222
Consumed: EFU, kg 2712 2748 2816
Digestible protein, kg 236 241 245
Expended per unit of gain in live weight: EFU, kg 9.38 9.06 8.74
Digestible protein, kg 0.82 0.79 0.76

As a result of the highest feed consumption, the maximum gains were obtained from the Aberdeen-
Angus bulls, while peers of the Red steppe breed were characterized by the lowest feed consumption with
minimal absolute gain in live weight among the analyzed groups of animals. According to the specified
indicators, the young animals of the Brown Swiss breed occupied an intermediate position between the
extreme values of traits. These trends provided the superiority to meat bull calves, in which the cost per
1 kg of live weight gain was 0.32-0.64 energy feed units and 0.03-0.06 kg of digestible protein lower than
in peers of other breeds.

During the analyzed age periods of slaughter, young Aberdeen-Angus calves differed in maximum
pre-slaughter live weight, which in this indicator, after growing, exceeded peers of other groups by
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13.6-19.8 kg, after feeding - by 18.8-28.6 kg (P>0.95-0.99) and after the final fattening - by 24.0-39.7 kg
(P>0.999). At the end of all production cycles, large carcass weight was for animals of the Aberdeen-
Angus breed: after growing by 11.5-16.9 kg, after feeding by 15.4-25.7 kg (P>0.95-0.99) and after the
final fattening - by 21.1-36.6 kg (P>0.99-0.999). The age-related increase in the differences in carcass
weight between the experimental groups of bull calves is quite natural (table 4).

It should be pointed out that the greatest localization of internal fat was noted in carcasses obtained
from the Red steppe bull calves, the smallest one - in the Aberdeen-Angus breed. These differences
between the compared groups of bull calves at the end of the growing reached 1.1 kg, after the feeding -
1.0 kg and after fattening - 0.5 kg, although they are not reliable. With age, regardless of the origin of the
calves, as expected, the mass of internal fat increases.

As a result, the slaughter yield of the Aberdeen-Angus bulls in all production cycles was higher than
in young animals of the combined and dairy directions of productivity. The differences in this indicator
between the compared groups of calves were 1.3 and 2.1% at the end of growing, respectively, after the
feeding - 1.1 and 2.2% (P>0.95), after the fattening - 1.5 (P>0, 95) and 2.8% (P>0.999). Along with
interbreeding differences, a regular age-related increase in slaughter yield was observed in all groups of
bulls. So, during the slaughter of bulls after feeding in comparison with that after growing, the values of
the analyzed indicator increased, depending on the breed, by 1.3-1.6 abs. percent, and after the final
fattening - by 3.9-4.6 abs. percent, and by a large amount in individuals of the Brown Swiss and
Aberdeen-Angus breeds.

Table 4 — the results of the control slaughter of the experimental groups of calves, X + m,

Indicator Breed

Red steppe Brown Swiss Aberdeen-Angus

After growing (n=3)
Pre-slaughter live weight, kg 286.2+4.84 292.44+2.68 306.0+9.56
carcass weight, kg 143.7+4.84 149.1+4.32 160.6+5.46
Carcass yield, % 50.2+0.90 51.0£1.04 52.5+0.41
Fat mass, kg 6.3+0.32 5.5+0.46 5.2+0.57
Fat yield, % 2.2+0.08 1.9£0.14 1.7+0.14
Weight of carcass and fat, kg 150.0+5.16 154.6+4.75 165.8+6.04
Slaughter yield, % 52.1+0.63 52.9+1.17 54.24+0.50

After feeding (n=5)
Pre-slaughter live weight, kg 398.0+2.64™ 407.8+3.47" 426.6+6.70
carcass weight, kg 203.0+2.83" 213.3+3.24° 228.7+5.06
Carcass yield, % 51.0+0.63 52.3+0.39 53.6+£0.37
Fat mass, kg 9.5+0.44 9.0+0.53 8.5+0.33
Fat yield, % 2.4+0.11 2.2+0.11 2.0+0.04
Weight of carcass and fat, kg 212.5+3.16" 222.3£3.70 237.245.39
Slaughter yield, % 53.4+0.66" 54.5+0.49 55.6+£0.41

After fattening (n=7)
Pre-slaughter live weight, kg 456.1+2.76™" 471.8+2.66™" 495.8+4.63
carcass weight, kg 243.5+2.69"" 259.0+3.20" 280.143.76
Carcass yield, % 53.4+0.32 54.9+0.39 56.5+0.30
Fat mass, kg 11.9+0.36 11.3+£0.35 11.4+0.30
Fat yield, % 2.6+0.06 2.4+0.05 2.3+0.04
Weight of carcass and fat, kg 255.4+3.05™" 270.3+3.55" 291.5+4.06
Slaughter yield, % 56.0+0.37"" 57.3+0.43" 58.840.34

The morphological composition of carcasses of different breeds turned out to be different both in
connection with the origin and in different production cycles of beef production (table 5).
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Table 5 — The morphological composition of carcasses of bull calves
of different breeds after growing, feeding and fattening, X + m,

) Breed
Indicator -
Red steppe Brown Swiss Aberdeen-Angus
After growing
weight of chilled carcass, kg 143.7+4.84 149.1+4.32 160.6+5.46
pulp mass, kg 110.6+4.5 115.4+4.4 125.7+6.3
% 77.0+£0.6 77.4+2.1 78.2+£1.99
bones mass, kg 29.6+0.14 30.0£2.4 31.0£2.6
% 20.6+0.60 20.1£1.60 19.3+0.99
mass of cords and cartilage, kg 3.5+£0.2 3.7+1.3 3.9+0.5
% 2.44+0.04 2.5+0.79 2.4+0.25
coefficient of full meatiness, units 3.74+0.13 3.89+0.43 4.07+0.14
After feeding
weight of chilled carcass, kg 203.0+2.83" 213.3+3.25 228.7+5.06
pulp mass, kg 157.5¢1.727 167.6£2.14" 181.6+2.40
% 77.6+0.50 78.6+0.30 79.4+0.70
bones mass, kg 40.0+2.07 40.5+£2.10 41.6+2.40
% 19.6+0.75 19.0+0.75 18.2+0.67
mass of cords and cartilage, kg 5.5+1.04 5.2+1.00 5.5+0.44
% 2.7+0.53 2.4+0.49 2.4+0.16
coefficient of full meatiness, units 3.97+0.18 4.16+0.18 4.40+0.20
After fattening
weight of chilled carcass, kg 243.5£2.69 259.0£3.20" 280.1£3.76
pulp mass, kg 190.2+2.90" 203.8+2.72" 222.7£3.16
% 78.1+£0.38 78.7+0.27 79.5+£0.31
bones mass, kg 46.7+0.51" 47.9+0.87 50.4+1.00
% 19.2+0.40 18.5+0.32 18.0+0.33
mass of cords and cartilage, kg 6.6+0.27 7.3£0.29 7.0£0.32
% 2.7+0.09 2.8+0.08 2.5+0.08
coefficient of full meatiness, units 4.08+0.10" 4.244+0.09 4.4240.10

The highest pulp content was in the Aberdeen-Angus bulls: at the end of growing 10.3-15.1 kg,
feeding - 14.0-24.1 kg (P>0.99-0.999) and final fattening - 18 9-32.5 kg (P>0.999).

No significant interbreed differences were registered in the bones mass as well as in cartilage and
tendons, only after fattening the Aberdeen Angus significantly exceeded the calves of the Red steppe
breed in bone content (by 3.7 kg, P>0.99). The relative yield of these parts of the carcass was lower in
meat calves, and the maximum - in peers of dairy and combined directions of productivity.

The obtained values for the content of pulp and bones in the carcass of experimental young animals
provided the best ratio among bulls of the Aberdeen-Angus breed, the coefficient of the full meatiness of
which was higher in all production cycles than in individuals of other breeds. So, by the end of the
growing period, these differences were 0.18-0.33 units, after the feeding - 0.24-0.43 units, and after the
final fattening - 0.18-0.34 units. (in relation to the bull-calves of the Red steppe breed P>0.95). With age,
the level of the coefficient of full meatiness for all groups of calves increased and reached the maximum
for slaughter after the final fattening.

Conclusion. As a result of the young stock formation of the Red steppe, Brown Swiss and Aberdeen-
Angus breeds at the age of 8 months with the aim of further rearing, feeding and final fattening, the
livestock with high slaughter qualities was obtained. The greatest impact from different production cycles
was received as a result of the slaughter of young animals after the final fattening. Other conditions being
equal, the biggest pulp yield and the best coefficients of the full meatiness of carcasses were shown by the
bulls of the Aberdeen-Angus breed, especially after a two-month final fattening. The smallest expenditure
of nutrients per unit of gain in live weight during the experiment is characterized by young meat
production trends. Obvious is the fact of the essence of all production cycles - growing, feeding and
fattening, after which the young stock reaches a mass of 450-500 kg.
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1ConTYCTi1<—Ka13.1<a3}11>u< (henepanbapl FHUIBIMU arpapiiblk opTaniblkK, Muxaiinosck, Peceii;
K.M.Ckpsi6una aThiHiarbIMocKeyBeTepHHAPIIBIK MeIUINHA
JKOHE OMOTEXHOJIOTHA akaaeMusicsl, Mockey, Peceii;
3Peceit MeMJIEKETTIiK arpapibIk yHuBepcuTeTi - K.A. THMHPA3EB aThIHIAFbI
Mackey aybuiapyalbulblK akagemusicel, Mackey, Peceit

KOPBITBIH/IbIl BOPJAKBLJIAY MEH KANBLTBIMMEH
YIMJIECKEH TYPJII BAFBITTAFBI BYKAJIAPIBIH ET OHIMLTITI

AHHOTaUMs. 3epmmey maxcamvl — KBIPOBIH KBI3BUI, KOHBIp IIBHIl JKOHE a0EpIHMH — aHTyCC TYKBIMIAPHI
OyKanmapeIHBEIH €T OHIMIIIIriHe calbIcThIpManbel Oaramay Oepy. KoperteiHmer Gopmakeimiay Kapauwaii-Uepkec
PecryOnukachIHbIH «XaMMep» arpohrpMach! sKaraaiblHAa O TKI3UIII.

JKac OykamapplH TONTAPbIH KaJBIITACTHIPYIA Tipi cajiMarbl OOWBIHINA KBIPIBIH KbI3bUI KOHE KOHBIP IIBHUIL
TYKBIMBIHBIH apachlHa alTapiibIKTail aifbIpMalIbUIBIK OOJIFaH KOK, anaiiia Koc Tonta abep/inH — aHryC TYKbIMBIHA
oprama anrasna 5,9-8,2 kr opsia 6epai (P>0,95-0,99). 160 ToymikTiK ©ciM HOTH)XECIHAE KBIPIBIH KBI3bUT TYKBIMBI —
115 xr, xoHsIp mBHIl — 119,4 KT k0HE abepauH — aHTYC — 127,6 KT eceleHi, 6CIMHIH COHBIHIA €Ki KYpIacTapblHaH
Ia oprara ecernreH anragaa 14,1-20,8 xr (P>0,999) 6aceim 60msr. JKatiesim sxkanyapnapasiH 400 KT skoHe oaH 1a
JKOFaphl CaJIMaK KOCYBIH KaMTaMachl3 €TTi, JKOFapbl calMakka aOepIuH — aHryc TYKbIMbI — 433,6 Kr ue OoJbl,
TOMEHI'€ KbIPABIH KbI3bLT TYKbIMBI - 403,6 kr ueneHmi. KopbIThIHIBI OOpIaKpliay HOTIDKECIHIE aOepAMH — aHTYC
JKOHE KOHBIP INBHUI[ TYKbIMIAphl 0achIMIBIKKA KM OOJabI, Tipi Maccachkl OoiibiHIIa 41,4 xoHel16,6 Kr colikeciHie
(P>0,999 xone P>0,99).

Bapneik Tom OykamapelHma Tipi MacCaHBIH a0CONIOTTI ©CiM MOHI ecipy JKoHe >KailbuibIM OapbIchIHIA Oip
neHreiine 60napl. ATam eTeTiH XKargai Tipi Macca OOWBIHIIA a0CONIOTTI ©CIiM JKaHBIIBIM Ke3eHiHIe 0achiM OOJIBL.
Exi xe3ennene oprama TOyJiKTIK ©ciM OolbIHIIA abepJuH — aHTyC TYKbIMIAphl OackIMAbIKKa ue Oomasl 51-78
(P>0,999) xone 52-77 (P>0,999). KopbeiThiHabl Oopaakpuiay Ke3iHae a0OepJuH — aHCyC TYKBIMBIHBIH Oacka
TYKbIMJIapAaH O0acChIMABUIBIFEl YiIFaiabl xkoHe 65-199 r (P>0,95-0,999) xerri. KoHbIp MBI TYKBIMBIHAH OpTaria
ecim 6otipiaIa 53 T (P>0,999) sxoHe KpipAbIH KbI3bLT 91 T (P>0,999) 6achIMABUIBIKKA He OOTIbI.

ToxipOue OapricbhiHOa, 362 TOyIiK Y3aKTHIFBIHAA »Kac OyKamap TOOBIHAA TYpJli MeIIIepae a3bIKTap
KonganbuIasl. OJapAaH Typii eciM anbHIeL. MaKkcuMalIsl a3bIK KOJMIAHY HOTIDKECIHE YKOFaphl ociMre adepaInH —
aHTyC TYKbIMBI e 00i1bl. KpI3bIT KbIp TYKBIMBL a3 ociM Oep/i. KoHbIp MIBUIT TYKBIMBI aTaJiFaH KOPCETKIIITE apajbIK
MoHre ue 6onabl. Kepcerinren TeHaeHMsuiap eTTi OarbITTarbl kKac OyKanapblH apThIKIIBUIBIFBIH alKbIHAAbI, Tipi
canmakThiH 1 kr ecimine 0,32-0,64 sHepreTHKanblK a3bIKTHIK Oipiik xkoHe 0,03-0,06 Kr KOPBITBUIATBIH IIPOTEHH
HIBIFBIMBI 0aCKa TYKbIMAAPMEH KaparaH/a TOMEH.

Bip >xacka neifiHri OyKajmapAblH YIIAIAPBIHBIH MOPQOJIOTHIBIK KypaMbl IIBIFY TeriHe OalIaHBICTBI TYPIIi
6omnmpl. Taza eT MIBIFEIMBIHBIH KOIT MOJIIepi adepArH — aHTyC TYKBIMBIHA TOH OOJIBI: XKEeTinaipy conbrHna - 10,3-
15,1 xr, xaipuieivaa - 14,0-24,1 kr (P>0,99-0,999) xone KopwHITHIHIAB Oopaakputayna - 18,9-32.5 xr (P>0,999).
CyiiekTep COHBIMEH Karap IIeMIipIIeK NeH CiHip Maccachl OOMBIHIIA Al TapIIBIKTal TYKbIMapaJiblK aifbIpMalIbUTBIKTap
OalikanraH JKOK, TeK OopaakpuiayiaH KeliH aOepIuH — aHI'yC TYKBIMIApbl KbI3bUI KbIPp TYKbIMBIHAH CyHEKTep
MeJtrepi 6owbiHIa 6ackiM 6osst (3,7 kr, P>0,99).

BymmisIkeTTiH JKoHE CyHeKTepIiH MeJmepi OOHBIHIIIA ANBIHFAaH MOJIMETTEp TOKIpOMeIiK xKaHyapiaapaa abepanH
— aHTyC TYKBIMBI KaJFaH €Ki TYKbIMHaH OackiM Oomnmel. Ochonaifmia, skeTinmipyne Oy adbipmammsisikrap 0,18-
0,33 6ipmik, xkaiputbiMaa - 0,24-0,430ipimik xoHE KOPHITHIHIBI Oopaakbuiay - 0,18-0,34 Gipiik (KBIPIBIH KBI3BLT
TYKbIMbIHA OaitmanpicTel P>0,95). KopbIThIHIBI OOpaaKplIayaH KeHiH jKac KOCKaH CalblH eTTUIK KO3 (GHUIMEHTI
YIFai/Ibl )KOHE MAKCUMAIIbbl KOPCETKILIKE YKETTI.

Tyiiin ce3aep: TyKpIM, abepIuH — aHTYC, KbIP KbI3BUIBI, KOHBIP IIBHII, 6CY, €T OHIMALIIT, a3bIK TOJIEMi, COMBIC
camackl, eTTiH MOP(OIOTHSIBIK KYPaMBL.
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'Cesepo-KaBkasckuii (peaepanbHbIit Hay4HbIH arpapHblil LeHTp, Muxaiinosck, Poccus;
*MocKoBCKasi aKageMus BETEPUHAPHOW METULIUHBI
n onotexnonorun uM. K. U. Ckpsibuna, Mocksa, Poccus;
*Poccuiicknii rOCyJapCTBEHHBIN arpapHblii yHUBEPCUTET —
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MSACHASA NPOAYKTUBHOCTD BbIYKOB PASHOI'O HAITPABJIEHUS ITPOJAYKTHBHOCTH
ITPU HAT'YJIE B COYETAHHUH C 3AK/IIOYUTEJIBHBIM OTKOPMOM

AHHoTauus. [lenv uccnredosanuti — NaTh CPABHUTEIBHYIO OLIEHKY MSCHOW MPOTYKTHBHOCTH OBIYKOB KpacHOH
CTETHOM, Oypoii MBHIIKOI 1 abepANH-aHTyCCKOI MOPOJ MPH Haryjie B COYETAHUH C 3aKIFOYUTEIBHBIM OTKOPMOM B
ycnoBusix arpodupmsr «Xammep» KapauaeBo-Uepkecckoii Pecriyonuku.

[Ipu popMupoBaHK TPyII OBIYKOB HE 0OHAPYKEHO JOCTOBEPHBIX PA3JIMUHIA 10 )KUBOH Macce M1y 0co0sMu
KpacHOH cTemHOW W Oypod MIBHIKON MOPOJ, XOTA MPENCTaBHTENIH 00EHX TOpOJA YCTymaiu abepAnH-aHrycam B
cpemaeM Ha 5,9-8,2 xr (P>0,95-0,99). B pesynbrate 160-cyTOUHOTO HOpaIIMBaHUS KHUBas Macca OBIYKOB KpacHOH
CTEIHOM mopoAs! yBenuumiack Ha 115 kr, Oypoit mBumkoit — Ha 119,4 kr n abepauH-anrycckoii — Ha 127,6 KT, 9TO
obecrneumio K KOHITy JOpAaIlMBaHUs IIPEBOCXOACTBO 0COOSM MSCHOI IMOPOABI HaJ CBEPCTHUKAMHU APYTHX MOPOJ B
cpemnem Ha 14,1-20,8 xr (P>0,999). IlpoBeneHHbIi Haryn obecnedmst HOCTHKEHHE XUBOTHBIMH Macchl 400 xr u
Oonee, mpuyeM, KaKk U OXKHIAIOCh, HAUOONBIIUMU 3HAYCHHSIMHU XapaKTePH30BAIUCH OBIYKH a0epAMH-aHTYCCKOMH
nopoasl — 433,6 Kr, HAUMEHBIIMMH — CBEPCTHUKH KpacHOW cremHod mopoabl — 403,6 kr, Torma kak ocobu
KOMOWHHUPOBAHHOTO HAIIPABIICHHUS NMPOAYKTUBHOCTH XapaKTEPH30BAIHNCh IPOMEKYTOUHBIMHU 3HAUeHUSIMH. B mepron
3aKJIIOYUTEIHFHOTO OTKOPMa OT3BIBUHMBEE HA YIIyUIICHHBIE YCIOBHA KOPMIICHHS OKa3aJHCh NMPEICTABUTENN a0epIrH-
AHTYCCKOH M OypO# IBUITKOH MOPOJI, KOTOPBIE MPEB3OIILIH IO JKUBOI Macce CBEPCTHUKOB KPACHON CTEIMTHOMN OPOIBI
B cpenneM Ha 41,4 u 16,6 xr coorBerctBeHHO (P>0,999 u P>0,99).

3HaueHust a0COJIOTHBIX MPUPOCTOB KHMBOM MACChl y BCEX TPYII ObIYKOB B MEPHOJbI AOPAIIMBAHUS U HAryJja
OBUTH, TIPAKTHYECKH, HA OJHOM YPOBHE C HEKOTOPBIM INPEBOCXOACTBOM, TOJXYYEHHBIM B IEPHOJ ITACTOMITHOTO
COJZIepKaHUS KUBOTHBIX. IIpr 3TOM cleryeT OTMETHTh, YTO aOCOIIOTHBIE IPHUPOCTHI JKUBOW MacChl OBIYKOB B TIEPHOL
HaryJia OKa3aJuCh BBIIIE, YeM NPU JOPALIMBAHNH, TaK KaK MPOJODKATENIFHOCTS TACTOMIITHOTO NIeproaa Ha 18 cyTok
Kopode. DTy TEHACHIWIO TOATBEPAWIH 3HAYCHHS CPETHECYTOUHBIX HPUPOCTOB JXHBOH MAacChl, IMOJyYeHHBIE B
CpaBHHBaeMbI€ TEXHOJOTHYECKHE Mepruoasl. He3aBUCHMO OT MPOU3BOICTBEHHOTO ITHKIIA — JOpPAIIMBAHUE W HAryJl —
HauOOJBIIMMHI 3HAUYEHHUSMH CPEJIHECYTOYHOIO IPUPOCTa XMBOH MAacChl XapaKTepPHU30BaJCsS MOJIOIHIK abeplIuH-
AHTYCCKOH MOPOJIBI, Ybe MPEBOCXOJCTBO HAJ KUBOTHBIMH JIPYTHX TPYIII BapbHpoBajo B npexenax 51-78 (P>0,999)
u 52-77 (P>0,999) r cooTBeTcTBEHHO. B mIepno 3aKIIIOYUTENEHOT0 OTKOPMa MPEBOCXOICTBO a0epIuH-aHTyCOB Hal
OBIYKaMH IPYTUX TTOPOJ YBEINYUIOCH OTHOCUTENBHO MPEABIAYIINX IepHOJ0B U JocTHriIo 65-199 r (P>0,95-0,999).
3a Bech MEepHO/I ONbITA MPEBOCXOACTBO [0 CPEIHECYTOYHOMY HPUPOCTY KHUBOH MacChl ObIYKOB abepAnH-aHTyCCKON
MOPO/IBI Hal 0cOOSIMU OYpoii MIBUIKON MOpobl coctaBuio 53 1 (P>0,999), kpacHoii crennoii — 91 1 (P>0,999).

3a mepuoa OmbITa, MPOAODKUTEIBHOCThIO 362 CYTOK, MOJONBITHBIE TPYIIBl OBIYKOB MOTPEOMIH pa3sHOE
KOJIMYECTBO THTATENBHBIX BEIIECTB, OT HHUX IIOJXy4YE€HBl HEOIMHAKOBBIE AaOCOIIOTHBIE TIPHPOCTBI, HUTO
CcrocoOCTBOBAJIIO pa3IMYMsAM B OIUIaTe KOpMa MPUPOCTOM JKHBOH Macchl. B pesynbrate HanbombIIero moTpedieHus
KOPMOB MaKCHMAaJIbHBIE IPHPOCTHI OBUIH ITOMYYEHBI OT OBIYKOB abepINH-aHTYCCKOW MOPOJBI, TOTa KaK CBEPCTHUKHI
KpacHOH CTEIHOW MOPOJBl XapaKTePH30BAINCh HAUMEHBIINM PacXoJIOM KOPMOB IIPH MHHHMAIIBHOM aOCOJIIOTHOM
MPUPOCTE KXUBOH MACCHl CPEAM AHAIM3HPYEMBIX TPYMI >KUBOTHBIX. MoomHsIK Oypod IIBHUIIKOM HOPOIBI IO
YKa3aHHBIM II0Ka3aTeNsIM 3aHUMal MPOMEXYTOYHOE IIONOKEHHE MEXIy KpalHHMHU 3HAYCHHSMH TIPHU3HAKOB.
VYkazaHHbIe TEHJCHUMH OOECIEUMIN IMPEBOCXOJACTBO ObIYKAM MSICHOW MOPOABI, Y KOTOPBIX 3arparhl Ha 1 Kr
MIPUPOCTA YKUBOU Macchl okazanuch Ha 0,32-0,64 sHepreTudecknx KopMoBbIxX equHuIl 1 0,03-0,06 KT mepeBapuMoro
MIPOTEHHA HIKE, HEXKEIN y 0c00el IPYTHUX MOpPOI.

Mopdonorudeckuii coctaB Ty OBIYKOB pa3HbIX MOPOJI OKA3aJCs PA3IMYHBIM KaK B CBSI3H C IIPOUCXOKICHUEM,
Tak W B pa3Hble IPOM3BOJCTBEHHBIC LHUKJIBI MPOU3BOJACTBA TOBAAMHBEL. Hambompinee copepikaHhe MIKOTH OBLIO
CBOMCTBEHHO ObIuKaM abepIuH-aHTYCCKOW MOPOABI: IO OKOHYaHWM nopammBanusg Ha 10,3-15,1 xr, Haryma — Ha
14,0-24,1 kr (P>0,99-0,999) u 3axntountensHOro otkopma — Ha 18,9-32,5 kr (P>0,999). 1o macce kocTeit, a Takxke
XpAMmIeH U CyXOXHIIHI CYIIECTBEHHBIX MEXKIOPOTHBIX Pa3NuIui HE OOHAPYKEHO, JIUIIb MOCIe OTKOpMa abepIuH-
AHTYCHI JOCTOBEPHO TPEB3OILIH OBIYKOB KPACHOW CTEIHOM MOPOABI O cojepxaHuto kocter (Ha 3,7 xr, P>0,99).
OTHOCUTENBHBIN BBIXOA ATHX YacTed TyIIM OBUI HM)KE y OBIYKOB MSICHOW MOPOABI, a MaKCHUMAlbHBIH — Yy
CBEPCTHUKOB MOJIOYHOTO 1 KOMOWHHUPOBAHHOTO HAIPABJICHUI MPOAYKTUBHOCTH.
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[Mosy4eHHble 3HAYEHHs MO COACPIKAHMIO MSIKOTH W KOCTEH B TyIIE MOJOMBITHOTO MOJIOJIHSIKA OOECIedrin
HaWJIy4llee X COOTHOILIEHHE Y ObIYKOB abepMH-aHI'yCCKOM MOPO/bl, KOI(MGHUIUEHT MOJHOMICHOCTH KOTOPBHIX BO
BCE MPOU3BOJICTBEHHBIC IIMKJIBI OBUI BBIIIE, HEXENN y 0cobeil Ipyrux nopoi. Tak, K KOHILy HepHoja JopaliiBaHus
atH pasmmunst cocrapwim 0,18-0,33 ex., Haryna — 0,24-0,43 en. u 3axmountensaoro orkopma — 0,18-0,34 ex. (mo
OTHOUICHHIO K ObIYKaM KpacHOM ctenHoit nopoast P>0,95). C Bo3pactoMm ypoBeHb KOd((HUIIEHTA TOITHOMSICHOCTH Y
BCEX TPy OBIYKOB YBEIMYHMBAICS M JIOCTHTall MaKCHMAJbHBIX 3HAYCHUH K YOOIO MOCIE 3aKIIOYUTEIBHOIO
OTKOpMa.

KiwoueBble cioBa: mopoja, aOepIMH-aHTyCcCKasi, KpacHas CTerHas, Oypas UIBHIKas, pPOCT, MsCHas
MPOJIYKTUBHOCTb, OIJIaTa KOpMa, yOOHHbBIe KauecTBa, MOP(OIOTHUECKHI COCTAB TYIIL.
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