ISSN 1991-3494 4. 2020

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 4, Number 386 (2020), 109 - 118 https://doi.org/10.32014/2020.2518-1467.110

UDC 636.2:636.082

V. V. Kulintsevl R. A. Ulimbasheval N. A. Balakirev2, Yu. A. Yuldashbayev3, V. A. Demin3

INorth Caucasian Federal Scientific Agrarian Center, Mikhailovsk, Russia;
XK. . Skryabin Moscow Academy of Veterinary Medicine and Biotechnology, Moscow, Russia;
Russian State Agrarian University - Moscow Agricultural Academy
named after K. A. Timiryazev, Moscow, Russia.
E-mail: sniish@mail.ru, ulimbasheval976@mail.ru, ovismgavm@mail.ru,
zoo@rgau-msha.ru, demin@rgau-msha.ru,

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

Abstract. A scale-up in beefproduction 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 (Il group) and
Aberdeen Angus (111 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. Inthe 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

109


https://doi.org/10.32014/2020.2518-1467.110
mailto:sniish@mail.ru
mailto:ulimbasheva1976@mail.ru
mailto:ovismgavm@mail.ru
mailto:zoo@rgau-msha.ru
mailto:demin@rgau-msha.ru

Bulletin the National academy ofsciences o fthe Republic o fKazakhstan

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 beefare 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 ofthe 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 (Il group) and Aberdeen
Angus (11 group). The live weight ofthe bulls ofthe 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 (atthe 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
ofthe 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* 296.741.52%** 414.0+1.81%** 481.4+2 83***
Aberdeen-Angus 183.2+1.98 310.8+2.70 433.6+3.65 506.2+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 ofthe 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 ofthe 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 of41.4 and 16.6 kg, respectively (P>0.999 and P>0.99).

The values ofthe 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 + mx

MPOACMKMTENLHOCTL MPOM3BOACTBEHHOTO LMK/a (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 115.040.50*** 113.6+1.25%** 59.5+1.65%* 289.2+2.29%*
Brown Swiss 119.4+0.97%** 117.3+£1. 179 67.5+0.59* 303.2+1.41%*
Aberdeen-Angus 127.6+1.74 124.3+1.05 71.441.25 322.2+2.66
An average daily gain in live weight, g

Red steppe 719+3.15%* 79848.63*** 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 1191420.90 890+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 ofthe Aberdeen-Angus breed over the peers ofthe Brown
Swiss breed was 53 g (P>0.999), ofthe Red steppe - 91 g (P>0.999).

The highest relative growth rate in all technological periods of the experiment was demonstrated by
the bulls ofthe 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
1kg 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 £ mx

. Breed
Indicator .
Red steppe Brown Swiss Aberdeen-Angus
After growing (n=3)
Pre-slaughter live weight, kg 286.2+4.84 292.4+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
Fatyield, % 2.2+0.08 1.9+0.14 1.740.14
Weight of carcass and fat, kg 150.045.16 154.6+4.75 165.8+6.04
Slaughter yield, % 52.1+0.63 52.9+1.17 54.2+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* 228.745.06
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 8.510.33
Fatyield, % 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 456.142.76*** 471.842.66*** 495.8+4.63
carcass weight, kg 243,542 69** 259.043.20** 280.1+3.76
Carcass yield, % 53.4+0.32 54.9+0.39 56.5+0.30
Fat mass, kg 11.9+0.36 11.3+10.35 11.4+0.30
Fatyield, % 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, % 56.040.37%** 57.3+0.43* 58.8+0.34

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 beefproduction (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 £ mx

. 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+4.4 125.746.3
% 77.0+0.6 774121 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 3.540.2 3.7+1.3 3.9+05
% 2.4+0.04 2.5+0.79 2.4+0.25
coefficient of full meatiness, units 3.7410.13 3.89+0.43 4.07+0.14
After feeding
weight of chilled carcass, kg 203.0+2.83** 213.343.25* 228.745.06
pulp mass, kg 157.5+1.72 167.612.14** 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 5.540.44
% 2.7+0.53 2.440.49 2.440.16
coefficient of full meatiness, units 3.97+0.18 4.16+0.18 4.40+0.20
After fattening
weight of chilled carcass, kg 243,512 69** 259.043.20** 280.1+3.76
pulp mass, kg 190.24+2.90*" 203.8+2.72™ 222.7+3.16
% 78.1+0.38 78.7+£0.27 79.540.31
bones mass, kg 46.740.51** 47.940.87 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 7.310.29 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* 4.2440.09 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 ofthe young stock formation ofthe 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 ofthe 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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B. B. KynuHuesl P. A. Ynumbawesal, H. A. banakupes?2, tO. A. FOngaw6aes3 B. A. leMUH3

1ConTycnk-KaBka3ablK egepanbabl rbinbIMU arpap/bik opTanbik, Muxainosck, Peceil;
K.N.CkpsbuHa aTbiHAarbIMackeyBeTepuHap/blK MeguunHa
X3He 61OTeXHONOrNA akagemuscol, Mackey, Peceil;
FPeceil MemneKkeTnK arpap/biK yHuBepeuteTi - KA. TuMUpsA3eB aTbiHAArbI
Ma3ckey ayblnwiapyatublnbik akagemuscbl, Mackey, Pecel

LLOPbITbIHAbI BOPAALIIAY MEH XX ANbITbIMMEH
YWNECKEH TYPNI1 BATBITTATbl B¥UANAPAbLIL ET B HIMA 1111

AHHOTauMA. 3epTTey MaucaThbl - KbipAbll, Kbi3bll, KOLbID LUBWUL, XX3He abepfuH - aHrycc TyKbiMaapsbl
OykanapblHbll, €T eHimainiriHe canbicTbipManbl 6aranay 6epy. KOpbITbiHAbI 6opfakbinay Kapauvaii-Uepkec
Pecny6nnkacbiHbIL, « XaMmep» arpoMpMachl )arfanbiHaa eTKLwnaa.

XKac 6ykanapAbll, TONTapblH KanbinTacTbipyfa ™ i canmarbl 60WbIHLA KbIpAbIL, Kbi3bl YK3HE KOLblp LWBUL,
TYKbIMbIHbIL, apacbiHAa aiTapnbliKTain alibipmallbliblKk 60ATaH XOK, anaiija Koc TonTa abepauH - aHryc TyKbIMblHA
opTawa anraHga 5,9-8,2 kr opbiH 6epgi (P>0,95-0,99). 160 TaynikTiK eaM HITWKECiHAE KblpAbIL, Kbi3bla TYKbIMbI -
115 Kkr, Koublp WUl - 119,4 Kr >3He abepAuH - aHryc - 127,6 Kr eceneHa”™ eaMHLL CoUbIHAA €0 KypAacTapblHaH
[la opTalla ecenneH anraHga 14,1-20,8 kr (P>0,999) 6acbiM 60n4abl. XKalibinbiM XaHyapnapabiy, 400 Kr KaHe ofaH a
Oorapbl casiMak KOCyblH KaMTaMacbl3 eTr, Xorapbl cajiMakka abepauH - aHryc TykKbiMbl - 433,6 Kr ne 60n4bl,
TEeMeHre KbipAabll, Kbi3bln TyKbiMbl - 403,6 Kr neneHar KopbiTblHAbI 60pAakbinay HaTWKeciHae abepanH - aHryc
)K3HE KOUbIp WWBUL, TyKbiMAapbl 6acbiMAblKKa ve 60nAbl, Tipi Maccacbl 6oibiHWa 41,4 X3Hel6,6 Kr caiikeciHue
(P>0,999 xaHe P>0,99).

Bapnbik Ton 6yKanapblHAa Tipi MaccaHbll, abCOMOTN eciM M3Hi ecipy >X3He >kaliblnbiM 6GapbiCbiHAa 6ip
Jeureinge 6onabl. Atan eTeTiH Xargali Tipi macca 60liblHWA abCcoMOTN eaM XaWblnbiM KeseliHae 6acbiM 60/4bl.
Ew ke3eugede opTawa TIY/MKMNK ecim 6olibiHWA abepanH - aHryc TyKbiMAapbl 6acbiMiblKka ne 6ongbl 51-78
(P>0,999) x3He 52-77 (P>0,999). KopbiTbiHAbI GopAakbiiay KesiHAe abepAuH - aHryc TYKbIMbIHbIL 6acka
TYKbIMAapAaH 6acbiMAbIIbITbI YArakabl xaHe 65-199 r (P>0,95-0,999) >xeTn. Koublp WBWL, TYKbIMblHAH OpTalua
eaM 6oibiHWa 53 r (P>0,999) 3He KbipAbil, Kbi3bin 91 1 (P>0,999) 6acbiMibl/ibiKKa ne 60n4bl.

Taxlpbue 6apbicbiHAa, 362 Taynw Yy3akTbirbiHAa Xac Oykanap TobbiHAa TYpni Menwepge asblKTap
KongaHblngbl. OnapgaH TYpAi ecim anbiHAbl. MakcuMangbl a3blK KofgaHy HITUDKECIHAE XKorapbl eamre abepauH -
aHryc TykbiMbl e 60n4bl. KbI3bln KbIp TYKbIMbl a3 eaM 6epar Koublp WBUL, TYKbIMbl aTanraH KepceTk1wTe apanbik
M3aHre ne 6onabl. KepceTwreH TeHAeHUMANap eTTi 6arbiTTarbl Xac 6ykanapAbil, apThIKIWbIIbITbIH allKbIHAaAb!, i
canmakTbly, 1 Kr ecimiHe 0,32-0,64 3HepreTuKablK asblKTbIK 6ipnik »aHe 0,03-0,06 Kr KOpbITbiNaTbiH MNPOTEUH
WbIrbIMbl 6acKa TYKbIMAAPMEH KaparaHa TeMeH.

Bip >acka feiiHri 6ykanapfbll ylanapbiHbll, MOPHONOrMsANbIK Kypambl LbIFy TeriHe 6aiinaHbiCTbl TYpAi
6onabl. Tasa eT WbIrbIMbIHbLIL, Ken Mefwepi abepanH - aHryc TyKbiMblHa T3H 60n4bl: XeTingipy coubiHga - 10,3-
15,1 «r, Xavbinbimga - 14,0-24,1 kr (P>0,99-0,999) x3sHe KopbITbiHAbI 60paakbinayga - 18,9-32,5 kr (P>0,999).
CYVleKTep COHbIMEH KaTap LeMipLUEeK MeH allp Maccackl 60MbIHLLIA aliiTap/IbIKTall TyKbIMapanblK aiiblpMallblbIKTap
faiikanraH oK, TeK 60pAakbinayfaH KellH abepAuH - aHryc TYKbIMAapbl Kbi3bll Kbip TyKbiMblHaH CYllekTep
menwepi 60ibIHLWa 6ackiM 6oaabl (3,7 Kkr, P>0,99).

BynubIkeTTw, x3He CYVlekTeppil, Meniuepi 60iibiHILA anbIHFaH M3aMeTTep Tax1p6uemk xaHyapnapaa abepamH
- @Hryc TYKbIMbl KanraH el TyKbIMHaH 6acbiM 60nabl. Ocblnaiilwa, xeTingipyge 6yn aibipmalubiibiktap 0,18-
0,33 6ipnik, xalibinbimga - 0,24-0,436ipniK >X3He KopbITbiHAbI 6opaakbinay - 0,18-0,34 6ipnik (KbipAbll Kbi3bin
TYKbIMbIHa 6aiinaHbicTbl P>0,95). KopbITbiHAbl 60pAakbliayfaH KellH Xac KOCKaH caiiblH eTTiNiK KoappuuneHTi
yAraifbl XX3He MakCUManbAbl KEPCETKLLLIKE XETTi.

TYWiH cesaep: TyKbIM, aBepanH - aHTyC, Kbip Kbi3bl/bl, KOLbIP LWBULL, €Cy, €T el ML, a3biK TeNemi, Coiibic
canacbl, eTTL, MOP(ONOrNANbIK Kypambl.
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MACHAA NPOAYKTUBHOCTbL BbIHKOB PASHOIO HAMPABNEHWA MPOAYKTUBHOCTHN
MNP HATYNE B COYETAHNW C BAKTIOUYNTEbHBIM OTKOPMOM

AHHOTauusA. Llenb uccnefoBaHuii - AaTb CPaBHUTE/IbHYH OLLEHKY MSICHOW NPOAYKTUBHOCTU GbIYKOB KPacHO
CTenHol, Bypoil LWBMLKON N abepAMH-aHIYCCKOM NOpog Mpu Haryne B COYETaHUM C 3aKMHYNUTENbHbIM OTKOPMOM B
yCnoBusX arpoupmel «Xammep» KapayaeBo-Yepkecckoii Pecny6avku.

Mpu hopMUpoBaHMM FPYNn 6bIYKOB HE 06HAPYXXEHO AOCTOBEPHLIX Pa3IMUMiA MO XMBOW Macce MeXay 0cobsmMu
KpacHO/ CTermHOM U 6ypoil LUBMLKOA MOPOA, XOTA MpeAcTaBuTeny obeunx MOpoA ycTynanu abepfuH-aHrycam B
cpegHem Ha 5,9-8,2 kr (P>0,95-0,99). B pesynbTate 160-CyTOYHOro AopalluBaHMs XMBas Macca 6bIYKOB KpacHOM
CTenHol nopodbl yBenuumnnach Ha 115 kr, 6ypoii wemnuUKoli - Ha 119,4 Kr n abepAnH-aHIyccKoi - Ha 127,6 Kr, 4yTo
06ecneunno K KOHLUY [opalivMBaHWs NPEBOCXOACTBO 0COBSM MSICHOWM MOpOAbl HAf CBEPCTHMKaMU APYrUX MOPOA B
cpegHem Ha 14,1-20,8 kr (P>0,999). MpoBeAeHHbI Haryn o6ecneynn AOCTUXKEHWNE XMUBOTHbIMKU Macchl 400 Kr u
6onee, nNpuyeM, Kak U OXMAANOCb, HaMBOMbLUMMU 3HAYEHUSIMU XapaKTepU30Ba/IMCh OblUKM abepAvH-aHTyCCKOl
nopofbl - 433,6 Kr, HaUMeHbLUMMMW - CBEPCTHWKM KPacHOW cTenHol nopoabl - 403,6 Kr, Torga Kak ocobu
KOM6WHMPOBAHHOIO Hanpas/ieHNA MPOAYKTUBHOCTM XapaKTepn3oBanCb NPOMEXYTOUHbIMY 3HaYeHUsMU. B nepunog
3aK/I0UYNTENIbHOTO OTKOPMa OT3bIBUMBEE HA YYULLEHHbIE YCN0BUSA KOPMIEHUS OKasanuch NpescTaBuTeny abepavH-
aHryccKoi 1 6ypoli LWWBMLIKOA NOpof, KOTOpPbIe NMPEeB30LLIM MO XMBOW Macce CBEPCTHUKOB KPacHOM CTeMmHol nopoabl
B cpefHem Ha 41,4 n 16,6 kr cooTBeTcTBeHHO (P>0,999 1 P>0,99).

3HaueHNs abCoONOTHbIX NPUPOCTOB XMBOW MacChl y BCEX FPynn Obl4KOB B Mepuofbl AOpaLlMBaHMS U Haryna
OblNK, NPaKTUYECKW, HA OAHOM YPOBHE C HEKOTOPbIM MPEBOCXOACTBOM, MOMYYEeHHbIM B MepuUof NacTOULLHOrO
COJEPXaHWs XXUBOTHbIX. [1pn 3TOM creflyeT OTMETUTb, YTO abCONMOTHbIE MPUPOCTHI XNBOW MacChbl GbIYKOB B NEpUOS,
Haryna okasanucb Bbllle, YeM MpU LopaliuBaHnm, TakK KaK NpoLO/MKUTENIbHOCTL NAcTOULLHOIO neprosa Ha 18 cyTok
Kopoye. 3Ty TEeHAEHUWK MOATBEPAUIN 3HAYEHUS| CPEAHECYTOUHbIX MPUPOCTOB XKMBOW MaccChl, MOMYYEHHbIE B
CpaBHMBaeMble TEXHONOrMYeCKe nepuogbl. He3aBMCcUMO OT NPOU3BOACTBEHHOIO LMKNA - fOpalliMBaHWe U Haryn -
HambOobLUMMKN 3HAYEHUSAMU CPeAHECYTOYHOr0 MPUPOCTa XKMBOW MacChl XapaKTepu3oBa/icsd MONOAHSK abepauH-
aHryCcCKOI nopogpl, Ybe MPEeBOCXOACTBO Haf XWBOTHBIMW APYTUX FPynn BapbupoBano B npegenax 51-78 (P>0,999)
n 52-77 (P>0,999) r cooTBeTCTBEHHO. B mepunop 3aKntUNTENBHOIO OTKOPMa NPeBOCXOACTBO abepAnH-aHIycoB Haj,
6bluKamMK ApYrmx NopoJ yBeIMUMA0Ch OTHOCMTENbHO NpeablAyLnX Nepnuogos n gocturno 65-199 r (P>0,95-0,999).
3a Becb Nepuog onbiTa MPEBOCXOACTBO MO CPEAHECYTOUHOMY MPUPOCTY XMBOI Macchbl 6bIYKOB abepAUH-aHTYyCCKOA
nopo/bl Hag 0cobsaMu Bypoii LBMLKOM nopodbl cocTaBuno 53 r (P>0,999), kpacHoli ctenHoit - 91 r (P>0,999).

3a nepuojg onbiTa, NPOAOMKUTENBHOCTbIO 362 CYTOK, NOAOMbITHbIE FPYMMbl 6bIYKOB MNOTpebuan pasHoe
KONMYeCTBO MNWUTATENbHbIX BEWECTB, OT HWUX MOyYeHbl HEOAMHAKOBble abCONKOTHblE MPUPOCTbI, UTO
CMocobCTBOBANO pa3NMyYMsM B OMaTe KOpMa NpUpoCTOM XMBOW Macchl. B pesynbTaTe Haubonbluero notpebneHus
KOPMOB MaKCVMa/ibHble MPUPOCTbI ObIAW MOMYYeHbI OT GbIYKOB abepAnH-aHIYCCKOM MOPOAbl, TOrAa KaK CBEPCTHUKN
KpacHOI CTEMHON MOpPOAbl XapaKTepM30Ba/MCb HAMMEHbLUMM PacXxo4oM KOPMOB MPU MUHUMAaTbHOM abCOMHOTHOM
NMpUpOCTe >XUBOM MacChl Cpeau aHaIM3MpyeMbiX TPYMM >XUBOTHbIX. MOoNoAHAK Gypoi LWBULKOA Mopofbl Mo
yKa3aHHbIM MOKa3aTeNnsiM 3aHUMas MPOMEXYTOUHOE MOMIOXKEHUE MeXAYy KpaliHMMMW 3HAYeHWsMU MPU3HAKOB.
YKa3zaHHble TeHAeHLUMU 06ecneynnu MpeBOCXOACTBO OblYKaM MSCHOW MOPOAbl, Y KOTOPbIX 3aTpaThl Ha 1 Kr
npupocTa XXUBOI Macchl okasannch Ha 0,32-0,64 3HepreTUYeckux KOpmoBbIxX eaunHmy, 1 0,03-0,06 Kr nepeBapumMoro
MPoTerHa HNXKe, HeXenuy ocobeid Apyrux Nopog.

Mopdonoruueckuii cocTaB Tyl GbIYKOB pa3HbIX MOPOJ 0KAa3ancs pasfIMUHbIM Kak B CBA3W C MPOMNCXOXAEHMEM,
TaK W B pasHble MPOW3BOACTBEHHbIE LMKbI NPOU3BOACTBA rOBAAUHBLI. Haunbonbluee cofep)aHue MAKOTU 6bino
CBOMCTBEHHO 6bluKaM abepAnH-aHIyCCKOM MOpOAbl: MO OKOHYaHWM gopawmBaHua Ha 10,3-15,1 kr, Haryna - Ha
14,0-24,1 kr (P>0,99-0,999) u 3aKNOUMTENBHOTO OTKOPMa - Ha 18,9-32,5 kr (P>0,999). Mo macce KOCTel, a Takxe
XPALWEA N CYyXOXUNUIA CYLLLECTBEHHBIX MEXMOPOAHbIX pasnunynii He 06HapY>XeHO, NMLb NOCne 0TKOpMa abepanH-
aHrycbl JOCTOBEPHO MPeB30LLU/N ObIYKOB KpPAcHOW CTEMHON Mopobl N0 COAepXaHut KocTeid (Ha 3,7 kr, P>0,99).
OTHOCUTENbHBIA BbIXOA 3TUX 4YacTell Tywu 6bll HKE Yy ObIYKOB MSICHOW MNOpPOAbl, a MaKCUMasbHbIA - Yy
CBEPCTHUKOB MO/IOYHOTO M KOMBMHMPOBAHHOIO HamnpaB/ieHW NPOAYKTUBHOCTY.
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MonyyeHHble 3HAYeHWs MO COAEPXKaHW MAKOTM M KOCTE B Tylue MOAOMbITHOTO MOMOAHSAKA 0Gecneynnu
Hannyullee UX COOTHOLWIEHME Yy Bbl4KOB abepAuH-aHIyCCKOM nopoabl, KOAP@ULMEHT NONHOMSICHOCTU KOTOPbLIX BO
BCE MPOM3BOACTBEHHbIE LMK/l OblN Bbile, HEXENN Yy 0cobei Apyrux nopod. Tak, K KOHLY nepuoga AopaliBaHus
3T pasnnuns coctasmnm 0,18-0,33 eg., Haryna - 0,24-0,43 en. v 3aknuuTensHoro otkopma - 0,18-0,34 ea. (mo
OTHOLLEHMIO K OblYKaM KpacHOW cTenHoi nopogbl P>0,95). C B03pacTOM YpOBeHb KO3((ULMEHTA NOTHOMSACHOCTMN Y
BCEX Ipynn ObIYKOB YBENMYMBANCA W AOCTWra/l MakKCMManbHbIX 3Ha4YeHW A K YOO Moc/e 3aK/lUYUTENbHOTO
OoTKOpMma.

KnioueBble cnoBa: nopoja, abepfAuH-aHrycCkas, KpacHasi cTenHasd, Oypas LWBWLKad, poCT, MsACHas
NPOAYKTUBHOCTb, OMNaTa Kopma, y6oriHble KayecTBa, MOP(OIOrMyYecKnii CocTas TyLL.
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