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 71,5 .  114,5 %  2012 .

 2012 .  716,4 .  (89,4 % 
 2008 .),  158,3 .  (118,4), 1328,7 .

 (115 %). ,  2012 . -
 1239,5 .  (48,3 % 

2008 .),  286,8 (77,8 %). 2).  2013 . -
 12,5 %  11340 . -

 86 %,  – 3,2 .,
 – 12,5 %. 
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, , , .
 2013 .  600 . .  2009  2013 .

 20 . .  3,3 %.
 2012 .  56,8 %. 

, - 60,8 %. -
,  –  15,3 .

 13,9 . , .
2012 .  15,9 .  13,6 .

.
,  2012 .,  2011 ., -

 1,25 . . -
 2013 .  280 . ,

 2011  2013 .  48 . .
.  2011 .

67,6 %,  2013 . – 62,5 %. 

8,8 %  2008 .  7,0 %  2013 ., , ,  3,2 %  2,5 %. 
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. – .: , 2005. – 384 .
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 // . – 2005.– 8(26). – . 122–128.
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« », 2008. – 256 .
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: . . … . . / . . – , 2009. – 24 .
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7. , . . -
 / . .  // . – 2004. –  3. – . 113–114.

. . , 

 12–14 ,
, - .

( . 1).

 1 
, .

2000 . 2013 . 2013 .  % 
2000 .

, 11565,0 18231,1 157,6

9427,1 14520,5 154,0

 140,2 1498,0 1068,5

 1692,6 3345,6 197,5

1965,2 4954,5 252,1

263,4 282,7 107,3

622,6 871,0 139,9

3730,2 4930,0 132,2

 ( .) 1692,2 3896,0 230,2

24,4 280,8 1150,8

.

 7–8 .  10–12 
.

, ( . 2). -
 ( . 3). -

 2000  2013 .  5,7 ( . 4).

 2 
, . .

2000 . 2014 .
2014 .  % 

1990 . 2000 .

4106,6 5851,2 60,0 14 2,5

. . 2014,7 2734,6 81,2 135,7

9981,1 17704.9 49,2 177,4

1076,0 922,3 28,6 85,7

976,0 1784.5 109,7 182,8

98,0 160,9 112,5 164,2

 19705,7 34173,1 57,1 173,4

 ( -
) 6511,2 101466,5 58,2 155,8



15

 3 
,

2005 . 2010 . 2013 .

490,8 695,2 970,1
50,2 77,6 130,8

, 6,3 8,1 8,4

68,2 68,3 82,1

43,6 85,6 86,2

89,4 117,3 161,5
, 79,3 119,6 201,4

89,8 120,1 153,9
57,0 90,9 127,1
6,9 7,8 18,8

 4 
, .

2000 . 2013 . 2013 .  %  2000 .
 (

) 2828,4 16256,6 574,8

,
. , .

1.
. , -

,  2000  ( . 5).

 5 

2000 . 2013 . -

2000 . 2013 .
 123 123 105 117,1 117,1

66 49 80 82,5 61,3
86 87 146 58,9 59,6
15 40 60 25,0 66,7
45 70 82 54,8 85,4
235 229 405 58,0 56,5
102 158 292 34,9 54,1
3,5 11 17 20,6 64,7
21 38 36 58,3 105,6
8,9 18 13 68,5 138,5

-
, . 2379 2976 3280 72,5 90,7

, -
.  2013 .  91 % , -

, . :
, , . -

. , , .

, . . .
2. .

-
 – .
. , -

, , .
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-
, ,

. ?

 ( . 6). 

 6 
, 2013 

, . -
, . , %

9,8 53,1 18,5
27,7 145,4 19,1

493,4 3598,2 13,7
582,7 831,8 70,1
219,2 1087,2 20,2
175,0 308,2 56,8

6,2 14,5 42,8
36,1 78,0 46,3
116,7 363,7 32,1
96,7 166,8 58,0
28,0 77,5 36,1

107.8 450,5 23,9
373,6 364,0 97,6

  ( ) 634,8 1158,9 60,0
. 75,5 88,9 84,9
. 35.5 37,0 95,9 

50,0 221,9 22,5

 ( ) .
: -

, , , , , ,
.  (40, 50, 60 -

).  30 %.
? , , -

 ( )  ( . 7). 
. ,

. , -
.

 7
,

 (2013 .)

. . . .

1 2 3 4 5 6

3,0 219,2 32,4 582,7

: 3,0 57,7  : 32,3 324,4

 – 3,0 37,9  – 32,2 18,4

2,6 175,0 33,8 116,7

: 2,6 46,2  : 31,8 103,6

 – 2,6 27,1  – 2,2 98,6

0,2 8,8 14,2 107,8

: 0,2 6,1  : 14,2 84,0

 – 0,2 5,1  – - 35,9

0,5 22,6 0,9 42,3

: 0,5 20,5  : 0,9 41,2



17

1 2 3 4 5 6

 –  - 6,2  –  - -

 – 0,4 13,0  – 1,2 41,0

 ( ) 19,3 98,7 - 1,1 111,0

: 19,3 88,3  : 1,0 41,0

18,2 74,4  0,4 27,2

. , -
 1,8 

,  0,5 . , -
. .

3. .
-

. -
15  40 %.

, -
,

. ,  2013 .  27,2 %,  – 22,4 %,  – 31,4 %, 
 – 6,3 % ( . 8).

 8 
 2013 .

 2009 . 2010 . 2011 . 2012 . 2013 .

- , . 205,3 227,5 226,6 260,1 237,5

, % 22,9 24,3 24,1 27,8 27,2

- , . 953,4 997,1 1081,1 1131,3 1106,4

, % 18,0 18,5 20,6 23,3 22,4

- , . 3725,1 3725,8 3846,7 6313,6 5721,1

, % 31,2 54,4 24,0 49,1 31,4

, . 154,4 196,9 244,9 204,8 216,1

, % 5,8 7,2 8,0 6,4 6,3

-
, . 203,5 222,9 235,0 290,3 280,8

, % 25,1 25,6 18,5 29,7 30,9

*

,
,

, -
,

.
.

4. -
,

.  7,5–8,0 . , -
 40–50 . .

 (
) . 9.

 (  10 ) ,  (2,4 ).
 248 .

. 7
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 9 

- 1995 . 2001 . 2003 . 2010 . 2013 .

, .

2354 1753 1504 1162 1403

3433 3500 3735 4573 6373

30785 95460 151878 1933435 204861

,

18667 9117 6496 3759 1854

, 13500 11750 9062 6287 5773

412 260 216 233 248

 ( . 10).

 10 
 2013 .

 ( -
)

 61,1 38,7 0,2

6,9 27,8 65,3

5,9 58,7 35,4

20,3 13,0 66,7

4,5 11,7 83,8

4,8 31,9 63,3

-
, , .

-
.  «

».
5. - -

. -
, , ,  70 %. -

,
,

. ,
 1,4 %,  2,5 %. 

.
6. .

 10–12  (  1990 .),  90 
. .

. .
,

, -
. ,

.
7. -

.
 «  – 2020», 

 2020 .
 8-  337,5 

,  2,2  (  2013 ), . .  1,05 -
 – 1,15 . . 11.
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 11 

2013 . 2014 . 2015 .

99,7 84,3 132,2 127,0 141,7 134,9
126,3 128,7 139,8 152,7 139,3 150,5
226 213,0 272,0 279,7 281,0 285,4

,
, . . -

, . .
.

 2011  2,5 ,  2012  –  1,6 . ,
,

 ( . 12).

 12 
 2013 .

, 102,7 11,6 13,4

, 4,1 1,4 0,4
, % 4,0 12,6 3,0

 1 , . 21,0 155,6 4,7
 1 , . 53,5 254,5 22,4

8.
-

.
 2013  934 -

.  1  38 .  – 531 -
,  – 120  ( . 13).

 13
 2013 .

, , 3197,0 9170,0 934,0
, 8,8 190,8 90,3

 1 , . 363 48 10,3
, 5,5 76,7 24,4

 1 , . 581 120 38

,  ( )
 – -

. -
.

-
 8,5 % . , -

.
 2012–2014 .  2,3 . ; 8,5 %  195,5 .

 2020 ,
977,5 . -

 2016–2020 .  « -2020»,
61,4 . , ,  2016 . -

 200 ,
 122,5 .  200  1,1 .,  1 

 50 .,  1 
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– - -
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– - ;
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– - ;
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– -

,
– -

. . [2].
,

;
, -

;
,

.
- -

.
, , -

 11 %,  37–35 %  25–20 %, 
11–17 %,  7,1 %, -

 2,7 % [3].
 « »

 145,7 %  118,4 % ,
 114,75 / 3,  – 

58,9 / 3. , :  – 40,0 / ,
 – 60 / .

 « » -
,  185,3 %,  – 124,5 %. 
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 117,8 / 3,
 – 61,3 / 3.
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 [1].

, -
.

.
-

.
.  2008–2009 .

.  1.12.2008 . -
.  12.08.2008 . -

,  25.12.2008 . – .
, ,

,  [2]. 
 2009 . , -

 2008 . [3]. 
 2010 . .  2010 .  2009 .

-
 I

p
= 0,733,  – I

p
, = 0,792,  – I

p
 = 0,743. -

 [4]. 
 2011 . ,  – 

( ), ,  2008 .
.

 [5]. 
 2012–2013 . -

 5,1 – 6,3 %. -
 2012 . – 6,6,  2013 . – 6,4 %. 
 – , ,  [6].

 2013 .
 16  28 %.  2013 . -

 6,45,  2014 .  – 11,36,  – 4,36 % [7].
 2014 .  3 % 

 18 % [8].
,

 2014 .
 1 -

 10000 .,  – 9200 .,  – 9100 . [9].
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-
 2015–2016 ., -

 5–7 %. 
 9500 .  1 ,  – 8700,  – 8400 . [10]. 

 2015 . -
 11,5 – 13,0 . . [11]. 

-
, . -

 2014 ., - -
.

. -
. -

 – , -

, .
,
,

. , -
, -

.

, -
-

.
 – -

,  – -
.

 – .
 1 

,  ( . 1).  1 
, . .

 1

 1 
-

 3 
, . .

-
, -

,

., . .

 1 
, -

, . .

 1 
-

, . .

2009 . 5,5 1,0 7,1 6,0

2010 . 5,9 1,1 7,7 4,40

2011 . 6,2 1,2 8,1 4,7

2012 . 6,6 1,3 8,7 5,0

2013 . 7,0 1,4 9,2 6,25

2014 . 7,8 1,5 10,2 6,4 / 10*

2015 . 8,9 1,6 11,6 9,5
*  18.12.2014 

 1 , -
 [12]. 

, - , ,
 «

 2015 -
 2015–2016 » [13]. . 1  1 -

,
.

.  2015 – 2016 .
 18–20 %.
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COMPARATIVE LIPID COMPOSITION OF RICE LIPIDS 
OF INDICA AND JAPONICA RICE

ALTANZAYA TOVUU1, ISMAYIL S. ZULFUGAROV2, AND CHOON-HWAN LEE2

1-School of Animal Sciences and Biotechnology, 
Mongolian University of Life Sciences, Mongolia

2-Department of Molecular Biology, Pusan National University, Korea,
zaya_erdem@yahoo.com

ABSTRACT
Rice varieties are traditionally classifi ed into two major subspecies or varietal groups, name as 

Indicaand Japonica, which differ in their adaptation to different climatic, eco-geographic and growth 
conditions and a good model for studying the effect of low temperature on plants, and specifi cally the 
impact on photosynthesis.

Total fatty acid contents were compared between DJ and IR leaves and there were no signifi cant 
differences on the total lipid contents between the two rice cultivars under normal grown conditions. 
To investigate the lipid phenotypes of the two wild-type plants, the individual polar lipids were purifi ed 
from leaf tissues of plants grown at 28°C or at 4°C, and their fatty acid compositions were analyzed. In 
IR the percentage of saturated MGDG slightly increased as compared with DJ. The relative amount of 
unsaturated fatty acids was increased in both rice cultivars during light chilling. The polyunsaturated 
fatty acid index (IUFA) was before light chilling stress was 198.4 and 197.6 % in DJ and IR leaves, 
respectively. Main difference observed after light chilling was the 18:3/18:2 ratio of MGDG which was 
signifi cantly increased in IR plants.

KEY WORDS: Fatty acid, rice, indica, japonica,cold stress
INTRODUCTION
Oryza. sativa (L) has been cultivated for an estimated 10,000 years and currently feeds more than one 

third of the world’s population. As a key food staple, its management and genetic improvement is critical 
to human health and well-being, and understanding its population structure and domestication history is 
directly relevant to the design of more effi cient and productive for plant improvement. 

Rice varieties are traditionally classifi ed into two major subspecies or varietal groups, name as Indicaand 
Japonica, which differ in their adaptation to different climatic, ecogeographic and growth conditions 
(Tsunoda and Khan, 1968; Yoshida and Ono, 1978; Takahashi, 1987). Indicavarieties are widely grown in 
lowland tropical areas throughout South and Southeast (SE) Asia and China, while Japonica varieties are 
cultivated in both lowland and high-elevation upland areas of tropical SE Asia, and in colder, temperate 
climates, including northeastern Asia, Europe, western US, Chile and Australia (Khush et al., 2006). The 
two varietal group exhibit broadly overlapping phenotypic distributions for many morphological traits, 
though differences in grain shape, phenol reaction, amylose content and tillering ability are traditionally 
used to distinguish them.

Rice also serves as an excellent model system for studying plant evolutionary genomics due to the 
broad range of morphological, physiological and developmental diversity as well as plant response to cold 
stress. Because two different rice cultivars, japonica and indica, show different response to cold stress.

Theaim of thisstudywasto compare theeffects of coldtreatmentonmembraneintegrity of two rice 
genotypes and toanalyzetheirlipidcomposition.

MATERIALS AND METHODS
Plant materials and growth conditions. Two rice (Oryza sativa L.) cultivars, a chilling-resistant 

Japonica type Dongjin-byeo (DJ) and a chilling-sensitive Indica type IR841 (IR) were used as plant 
materials. Seeds were dehusked, surface-sterilized and germinated on Murashige and Skoog (1962) agar 
(0.8 % w/v) medium containing 1 % sucrose.5 days old seedlings of wild-typericewere cultured in soil 
in a growth chamber, under a 16/8 h light/dark photoperiod (250 mol photons m-2 s-1) and a day/night 
temperature of 28/22°C. To induce modifi cations in their fatty acid composition, someseedlings were then 
exposed for 5 days to low (4°C) temperature under constant light. 

Fatty acid analysis
Total lipids were extracted from 2 week-old WTplants before and after cold treatment by method of 

Bligh and Dyer (1995) with minor modifi cations. Individual lipids were purifi ed by a one dimensional 
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TLC method. The chloroform phase was evaporated to dryness under N
2.

The fractionated lipids were 
subjected to methanolysis in 2.5 ml of 5 % Acetyl chloride/MeOH at 85°C for 2.5 h. The resultant methyl 
esters were analyzed by GLC with an Acme 6000 gas chromatography (YOUG LIN) equipped with a 
split-splitless injector and hydrogen fl ame-ionization detector. 

Measurement of Photochemical effi ciency. Photochemical effi ciency was measured using a portable 
Plant Effi ciency Analyzer (Hansatech Instrument, Norfolk, UK) according to the method of Genty et 
al, (1989) on 30-min dark-adapted leaves of wild-type DJ and IR plants after various time intervals of 
treatment at 4°C for 5days.Five replications were maintained for each treatment and the experiment was 
repeated three times.

Measurement of chlorophyll fl uorescence 
Temperature dependence of chlorophyll fl uorescence Fo measurements according to Tovuu et 

al.(2012).The threshold temperature (T(Fo)), at which the Fo-rise starts, was determined according to 
Kunst et al. (1989).

RESULTS. PSII is sensitive to low temperature in wild-type Indica
The photochemical effi ciency (Fv/Fm) at normal growing conditions was 0.8 ± 0.01 for both wild-type 

japonica and indica plants. However, after low temperature treatment at 4°C for 5 days, Fv/Fm dropped 
to 0.56 ± 0.02 for DJ, and Fv/Fm in IR decreased to 0.38 ± 0.03 after 3 days at 4°C (Fig. 1). Because the 
Indica rice IR is very sensitive to light chilling than the Japonica cultivar DJ. IR plants were kept under 
light chilling condition for a shorter period than for DJ.

Comparative of fatty acid composition of DJ and IR plants
Total fatty acid content were compared between japonica and indica leaves, and there were no great 

differences on the total lipid contents between the two rice cultivars under normal grown conditions 
(Table 1). To investigate the lipid phenotypes of the two wild-type plants, the individual polar lipids 
were purifi ed from leaf tissues of plants grown at 28°C, and their fatty acid compositions were analyzed 
(Table 2). In IR the percentage of saturated MGDG slightly increased as compared with DJ. 

Figure 1. The photochemical effi ciency of PSII (Fv/Fm) in DJ and IR plants acclimated to 4°C, 28°C. 
Values are means ± SD (n=5).

Table 1 
The total fatty acid composition of leaves of theDJ and IR. The values represent then averages of 3 independent 

experiments. Standard errors were approximately 3 % of the mean values shown.

Fatty acid
28°C 4°C

wt DJ wt IR wt DJ wt IR

16:0 23.1±0.7 22.7±1.8 20.7±1.2 22.1±0.9

16:1t 3.0±0.2 2.4±0.2 2.9±0.6 2.0±0.2

18:0 3.5±0.1 3.9±0.1 3.0±0.1 3.2±0.1

18:1 2.1±0.2 2.3±0.2 1.9±0.2 1.9±0.1

18:2 9.4±0.4 10.0±0.8 8.6±0.9 9.3±0.8

18:3 58.9±1.2 58.7±1.2 62.9±1.9 62.1±2.8

18:3/18:2 6.3±0.4 5.9±0.9 7.3±0.2 6.7±0.5
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Table 2 
Fatty acid composition of individual lipids from wild-type DJ and IR rice plants grown at 28°C. The values represent 

then averages of 3 independent experiments. Standard errors were approximately 3 % of the mean values.

Fatty acid composition (mol %)
16:0 16:1t 18:0 18:1 18:2 18:3

DJ

 MGDG 3.0±0.2 0.4±0.2 1.0±0.1 0.3±0.1 3.4±0.2 91.9±0.3

 DGDG 14.1±1.4 4.0±0.07 3.7±0.3 2.0±0.3 3.3±0.3 71.1±1.2

 SQ 35.8±2.4 5.4±0.4 4.9±0.07 2.3±0.1 4.9±0.1 46.6±0.4

 PG 38.7±0.3 2.1±0.1 4.4±0.2 3.7±0.1 25.7±0.5 23.7±0.3

IR

 MGDG 3,94±0.4 0,79±0.1 1,29±0.3 0,50±0.3 3,36±0.1 89,92±1.2

 DGDG 14,54±0.9 2,17±0.5 4,62±0.2 1,69±0.3 3,25±0.2 73,78±1.9

 SQ 36,43±2.2 3,96±0.2 5,28±0.7 2,42±0.6 5,44±0.5 49,10±1.4

 PG 37,72±1.2 2,94±0.6 4,75±0.2 3,70±0.4 28,28±1.2 23,72±0.7

After light chilling of japonica and indica for 5 d and 3 d, levels of the total saturated fatty acids 
(16:0+16:1+18:0) decreased around 10.1 %, and 5.8 %, respectively, compared with the control plants 
at room temperature. In particular, the level of saturated fatty acid in DGDG decreased more compared 
with the levels in other polar lipids in japonica, which is assumed to be due to cold acclimation. The 
relative amount of unsaturated fatty acids was increased in both rice cultivars during light chilling. The 
polyunsaturated fatty acid index (IUFA) was before light chilling stress was 198.4 and 197,6 % in DJ 
and IR leaves, respectively. After light chilling, the value increased to 207,8 and 206,2 %, respectively. 
Interestingly, in japonicacase DGDG was more affected and in indica case MGDG more affected than 
other lipids at low temperature

Main difference observed after light chilling was the 18:3/18:2 ratio of MGDG which was signifi cantly 
increased in indica plants (Fig.2). This result suggests that MGDG possibly plays a specifi c role during 
temperature accumulation in the chilling sensitive plants.

Figure 2. 18:3/18:2 ratio of MGDG in DJ and IR plants under 4°C, 28°C. Values are means ± SD (n=5).

Membrane fl uidity of the rice plants with altered fatty acid compositions
During acclimations to lower temperatures, one would predict that fatty acid desaturases will change 

membrane fl uidity. To confi rm that the observed changes in T(Fo) in plants acclimated under different 
temperature conditions were related to changes in their membrane fl uidity, we compared the same 
experiment withjaponica andindicawild-type rice plants. Leaves from wild-type japonica riceplants that 
became acclimated to a lower temperature showed shifts in their T(Fo) from 51.0±0.5°C to 47.6±0.6°C 
(Fig. 3A). The shift by indicaplant was little more pronounced from 51.5±0.5 °C to 46.3±0.4°Cwhen 
room temperature-grown plants were transferred to 4°C for 3 days (Fig. 3B).
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Figure 3. Temperature dependence of chlorophyll fl uorescence Fo in leaves of rice wild-type 
and mutant plants leaves.DJ and IR plants were acclimated to 28°C (a), 4°C (b). T(Fo) determined 

for each curve is indicated by an arrow.

DISSCUSSION AND CONCLUSIONS. Tolerance to cold stress involves complex biochemical and 
physiological changes that differ among species and genotypes within the same species (Morsy et al., 
2007). The occurrence of two contrasting ecotypes for cold tolerance, indica and japonica, has made 
rice a good model for studying the effect of low temperature on plants, and specifi cally the impact on 
photosynthesis.

It has been measured photoinhibition in terms of Fv/Fm ratio for tolerance to chilling stress. PSII 
maximum quantum effi ciency (Fv/Fm) was the best indicator for photoinhibition (Mizusawa et al., 2012). 
As expected, Fv/Fm decreased in both japonica and indica genotypes during cold stress, but the decreases 
were relatively more in indica genotypes. After 3 days cold treated indica plants Fv/Fm shows 0.38±0.2 
but after 5 days treated japonica plants Fv/Fm value was 0.51±0.1. Under this experimental conditions 
japonica genotypes have relatively greater cold tolerance compared with indica cultivar.

A role for membrane unsaturation in maintaining plant growth and photosynthesis at low temperatures 
is also supported by experiments in which transgenic expression of fatty acid desaturases in chilling-
sensitive plant species resulted in increased survival of plants at low temperatures (Kodama et al., 1994; 
Ishizaki-Nishizawa et al.,1996; Murakami et al., 2000). It is important for living organisms to maintain 
the fl uidity of their cell membranes at certain level, and this requirement was achieved by changes in the 
levels of unsaturated fatty acid desaturases (Singh et al., 2002). This data indicate that tolerance of the 
japonica rice to cold stress is mainly due to membrane fl uidity. Because, as shown in Table 2, there is not 
much more difference in the either lipids or fatty acid compositions of the two rice cultivars. Thus we can 
suggest that membrane fl uidity plays much more important role for cold adaptation in higher plants than 
their fatty acid compositions and/or their antioxidant capacity.
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SOME RESULTS OF THE STUDY ON EVALUATION OF 
STALLION SEMEN QUALITY

BADAMKHAND G., SAMDANJAMTS D.,
Research Institute of Animal Husbandry, Mongolian University of Life Sciences, 

Ulaanbaatar, Mongolia

Introduction
As of 2014, there were 2.9 million horses, 166,000 or 4.0 % of which were sires, in Mongolia. Surveys 

in the last 5 years demonstrate that approximately 700 Arab horses were imported and are now being 
used for breeding to improve racing capacity of native Mongolian horses. Issues in regard to quality and 
viability of stallion semen have not been suffi ciently investigated in Mongolia.
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Results of the study
Quality of semen of stallions of both native Mongolian and imported Arab breed horses were studied 

comparatively.
Semen was collected from stallions of both Mongolian and Arab breeds, and the sperm motility and 

percentage of abnormal sperms in both fresh and frozen-thawed semen samples were checked by Digital 
SP45 microscope, the sperm density and dilution ratios by Photometer SDM-5 and absolute viability rate 
of sperms was also determined.

Table 1. 
Averages of some values of stallion semen quality

Breed No. of animals Semen volume, 
/ml/ Color Sperm

densitymln/ml
Sperm motility 

/score/
Abnormal
sperms %

ongolian 5 92,1–125
Brighter white 

187,07±0,61 0,7-0,8 13–15
rab 5 38,6–100 167.0±0.36 0,6-0,8 15–21

Sperm density was determined by photometer, half of the fresh semen plasma was fi ltrated, and the 
semen was diluted with lactose-egg yolk and Next Generation /USA/ extenders. Semen was packaged in 
0.5 ml straw and frozen in liquid nitrogen. 

Sperm longevity and absolute viability were determined at various ratios of dilutions. Sperm absolute 
viability at 1:16 ratio of dilution ranges from 242.4 to 528.0 for Mongolian stallion, while it ranged from 
238.8 to 524.4 in Arab stallion. 

Because studies by other researchers show above 400 at 16 to 32 dilution ratio is useful for insemination, 
absolute viability of Mongolian stallion sperm meets this requirement. 

Feed ration including high protein containing pea, buckwheat, oats, egg and premix of vitamins, which 
account for 65–70 % of the feed, exerts positive effects on semen motility and quality. 

Sperm counts per mil of semen /million/

Daily feeding of stallions with feedstuff equal to 126 ÌJ metabolizable energy for 30–35 days resulted 
in 10.7 % increase of sperm counts per ml semen as compared to the period without supplemental feeding 
or before the experiment. 

Conclusion
1. For Mongolian breed stallions kept under all year round pasture conditions, sperm motility rate 

was 0.7 to 0.8 score, sperm count per ml was 172.5 to 187.7 millions, pathologic sperms accounted for 13 
to 15 % and average viability S = 385.2.

2. Under improved conditions of nutrition and care, feeding with protein and vitamin rich feedstuffs 
of stallions in regard to their sexual activity, live weights and age results in increase of semen quality as 
compared to period before experiment. 
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SOME RESULTS FATTENING OF LAMBS

BYAMBASAIKHAN D.,
Research Institute of Animal Husbandry, Mongolian University of Life Sciences, 

Ulaanbaatar, Mongolia

Abstract
In our comparative fattening experiment the following groups of Lambs were included: F

1
 crossbreds 

SF x M and Mongolianones as experimental groups and native Mongolian sheep as control group which 
kept under pasture grazing conditions. Experimental group lambs were fed with hay, bran, maize silage 
and wheat during 60 day fattening period. As a result, carcass weight and slaughter weight of experimental 
lambs were greater by 5.4 kg and 5.9kg respectively than that of control groups. It means that experimental 
groups were able to produce increased meat by 44.3 %, and metabolizable energy (ME) spent for their 
each kg weight gain for crossbreds and Mongolian lambs were 70.8 and 76.9 J respectively.

Percentages of fl esh and bonein carcass for F
1
 Suffolk (SF) and Mongolian (MN) crossbred lambs 

were greater than that of Mongolian lambs, whereas fat percentage was less.
Fattening lambs, followed by slaughtering during their birth year is resulted in shortening the meat 
Resultsand discussion
1. Feed structure and nutritive values
Animal fattening is an important operation for intensifying its growth, increasing the body weight for 

shorter period, upgrading meat quality and detecting the potential of enhancing animal body weight.

Table 1. 
Feed amount eaten by the lamb

Feed types
Feed spent per lamb for feeding, Feedstuffs spend 

per day, kg

Metabolizable energy of 
feed, MJ Digestible protein, g

kg  %

Hay 18 21.6 0.4 128.8 954

Bran 18 21.6 0.4 169.3 1746

Maize silage 36 43.3 0.8 90.3 504

Wheat grains 11.25 13.5 0.25 150.3 1597

total 83.25 100 1.85 538.7 4801

With structure of feed, green hay accounts for 21.6 %, wheat bran for 21.6 %, maize silage for 43.3 % 
and feed wheat grains for 13.5 %. Feed expenditure during fattening is 83.5 kg feed per lamb.

2. Weight changes of fattened lambs
Before and after fattening experimental group lambs, all lambs weighed and their daily weight gain 

and relative growth were calculated and summarized in table 3.

Table 2. 
Weight changes of both fattened and grazed lambs

ty
pe

s

differences

Weight 
before

fattening,
kg

Weight 
in the 

beginning
of grazing, 

kg

After
fattening

weight, kg

Weight 
after

grazing
period, kg

Days of 
fattening

Total 
weight

gain, kg

Daily
weight
gain, g

Relative
growth

SF
Fattening 35.9 - 43.5 - 45 7.6 0.16 21.1

Control - 35.4 - 30.9 - - 4.5 - - 12.7

MN
Fattening 29.1 - 36.1 - 45 7.0 0.15 24.0

Control - 29.0 - 27.5 - - 1.5 - - 5.1

F
1
lambs gain 7.6 kg or 21.1 % of the weight for the whole fattening period or their daily weight gain 

amounted to 0.16 g and weight of native Mongolian sheep increased by 7.0 kg or 24.0 % for the period 
and daily gain was 0.15 g, whereas weight of control groups decreased by 4.5 kg or 12.7 % for F

1
lambs

and 1.5 kg or 5.1 % for Mongolian ones kept in pasture grazing. Native Mongolian sheep loss their weight 
slightly due to their well adapted to pasture grazing. 

3. Fleshiness of lambs
Mongolians divide sheep meat into 2 main parts such as carcass meat and visceral meat. An important 

part of the sheep meat is carcass.
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Table 3. 
Slaughter weight and dressing percentage of fattened lambs

type difference

Live weights, kg Weight of wet 
carcass, kg

V
is

ce
ra

l f
at

, k
g

Sl
au

gh
te

r
w

ei
gh

t, 
kg

D
re

ss
in

g
pe

rc
en

ta
ge

, %

Before
fattening

During
grazing
on the 
pasture

After
fattening

After
grazing

After
emaciation kg  %

SF
Fattening 35.9 - 43.5 - 40.7 18.1 44.5 1.1 19.2 47.2
Control - 35.4 - 30.9 30.0 12.7 42.3 0.5 13.3 44.3

MN
Fatteing 29.1 - 36.1 - 33.2 16.0 48.1 0.9 16.9 50.9
control - 29.0 - 27.5 27.5 12.0 44.0 0.4 12.4 43.6

Note: Mongolian lamb carcass together with tail

F
1
 lambs under fattening trialhad 18.1 kg average carcass ranging from 16.5 to 21.5 kg, 19.2 kg 

slaughter weight and 47.2 % dressing percentage and as compared with control group, they were greater 
by 5.4 kg or 41.7 %, 5.9 kg or 44.3 % and 2.9 % respectively. Dressing percentage of fattened lambs 
accounted for 44.5 % of live weight, while it accounted for 42.3 % in control animals. It is possible to 
increase meat production by 42 % by fattening crossbred lambs.

Grazing crossbred lambs in pasture condition during winter time, followed by selling them for meat 
may have adverse impact, leading to meat loss.

Crossbred lambs are capable of producing greater meat by 2.1 kg than that of fattened Mongolian lamb 
and 5.3 kg than that of control groups. It reveals that there is an advantage of crossbred lambs having 
capability to gain greater weight.

Valuable nutritional quality of mutton depends greatly on the ratios of fl esh, fat, bone and connective 
tissues, which are fundamental structures of carcass.

Structure and fl eshiness of lambs of both experimental and control groups were shown in table 5.

Table 4. 
Carcass structure and fl eshiness

type Groups 
Weight 

of chilled 
carcass

From the former
Flesh per 
kg boneFlesh fat bone others

kg  % kg  % kg  % kg  %

SFxM
fattening 17.3 11.3 65.2 2.9 16.6 2.2 13.0 0.9 5.2 6.8
control 12.3 7.7 63.4 1.3 10.8 2.4 18.0 0.9 7.8 4.1

MN
fattening 15.1 9.3 61.4 3.2 21.2 1.8 12.3 0.8 5.1 7.3
control 11.2 6.7 60.0 1.6 14.0 1.9 17.0 1.0 9.0 4.8

As compared with lambs in grazing on pasture, lean meat and fat of carcass of fattened lamb are 
greater and fl esh per kg bone is greater by 2.7 kg. Bone percentage of control group lambs is greater than 
fattened lambs. They are associated with decrease of body weight and increase of fat loss in the body 
of lambs, kept under pasture grazing. With fl eshiness or fl esh percentage per kg bone, fattened lambs is 
greater by 2.7–2.5 kg than control group lambs. Because bone of Mongolian lamb is lighter, it has greater 
fl eshiness. Fattening of lambs is signifi cant for increasing meat production.

Comparisons of our study results with those, obtained by other studies on various breed lambs were 
summarized in table 6.

Table 5
Slaughter weight and yields of various breed fattened lambs 

breeds Age in moths Slaughter weight, kg Dressing percentage, % Authors
Kargalin 8.0 22.9 53.1 By G.N.Osylov
Lincoln 8.0 19.5 46.3

By S.B.Builov
Romni marsch 8.5 21.4 47.2

Mongolian 8.0 16.9 50.9
By authors 

SF x MN 8.0 19.2 47.2

Conclusions
Based on the study the following conclusions are drawn:
1. Fattening of lambs has been a key approach for meeting the increasing demand of meat and meat 

products for human population, and enhancing meat resources.
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2. Fattening of lambs is more advantages than traditional method with shortening the period of meat 
production and selling by 10 months.

3. Breeding of rapidly grown meat type sheep and fattening for shorter period will result in increasing 
meat production by up to 44 % as compared with native Mongolian sheep lamb kept underpasture 
condition.
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THE GROUPING OF THE WILD CAMEL
(CAMELUS BACTRIANUSFERUS, PRZEWALSKI, 1883) 

IN MONGOLIA

DOVCHINDORJ G.1, ARIUNJARGAL G.2

1-Great Gobi “A” strictly protected area, Ministry of Environment , 
Nature and Green Development, Mongolia

2-School of Agro-ecology, Mongolian University of Life Sciences, Mongolia, 
dovchoo_g10@yahoo.com

Abstract
Here, we have presented a past three years study on position, grouping, and grouping type of the 

Wild camel. As a result of the study, totally groups including 66.2 percent have 1–10 individuals, 15.4 % 
11–20, 11.6 % 21–30, 3.25 % more than 40 animals. So we concluded that the wild camel’s groups with 
a few individuals depend on their habitat conditions. 

Key words: Wild camel, grouping type, population, age, sex 
Introdaction
Mongolians named to the Wild Camel (Camelusbactrianusferus) as “khavtgai”. The wild camel 

distribution has been declining from century to century, after when its distribution was widen through 
Central and Middle Asia. Present time, there are four isolated and remnant few Wild camel populations 
are exists in Trans-Altai Gobi of Mongolia, Tackle Makan desert, Lob Nor and Gansu province China.

The wild camel prohibited hunting since 1930 by Low of Mongolia and in 1958, it was protected. The 
main distribution area of Wild camel was included into the strictly protected in 1958. According to the 
new revised Mongolian Low on Fauna (2000) the Wild camel is identifi ed as very rare fauna, which have 
a restricted capacity to recover, a limited distribution, no usable reserves and are in danger of extinction.

Since, Great Gobi Park Administration established, there were implemented many surveys on fauna 
and fl ora of Trans-Altai Gobi in many aspects cooperated by national and foreign organizations and 
researchers. In particular, remarkably, they more considered on the Wild Bactrian camel and Gobi bear 
situation and work hardly on those species.

However, because of Mongolia changes its old economy system by new, a nature conservation activity, 
specially, an activity for the rare animals are became weak and have not possibility to spend money for 
nature conservation activity.
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In the thesis include main survey result from the recent two years study in the Trans-Altai Gobi 
supported by the project and compared, analyzed and concluded all these information with previous 
researchers study result. 

Background; Great Gobi Strictly Protected Area “A” is the one of arid, harsh weathered region not 
only in Mongolia but also in Central Asia. There is a very few water points, poor vegetation cover, remote 
and untamed place, which is not live human/herders and grazing livestock. Another words, this is the 
place not suitable for “settled down” the human (Dulamtseren 2003). 

One part of these compositions of the ecosystem is the Wild Bactrian camel, considered as higher 
leveled of Systematic group (there is only one Family and Order of Camel); large sized herbivorous and 
endemic species of Central Asia that the biggest geographical region and, moreover, this species only 
exists in Mongolia and China; Therefore, its recognized as “umbrella species” and playing main role on 
the ecosystem. But also, the wild camel relatively public known or famous animal, due to it’s easily to 
take conservation support by all sides (Samya, 2003).Most important pre-condition for the conservation 
of the rare animal is our knowledge scope on that animal (Samya. 2003).A survey should not be limited 
by Where is the wild camel and How many are there? But, there should be more considered and identifi ed 
main reason of growth and decaling of population number, structure of the herd and distribution. Thus, 
the main value of the wild camel studies to be in that case. (Samya, 2002).

The main feature of the thesis is to become one of necessary part among the many activities immediately 
done recently for conservation of the wild camel for leave the wild camel for our future generation. 

Objective and goals; Therefore, we recommended following goals to achieving our objectiveas:
• Determine structure of group
• Identify relation between grouping and breeding behavior
• Classify grouping types
Materials, method and time
• Line transect sampling 
• Point transect sampling 
• Analyzing method of Gobi Desert Large Mammals
Data from the fi eld developed and analyzed by Word 2000, Excel 2000 Programme and Descriptive 

Statistic and Correlation Sub programme of Datanalysis Solver.
Time period; It’s most important for the study result is that survey must be continued without 

interruption in every season. Therefore, our expectation was that to continue the survey permanently. 
Surveys have done from period of 2012–2015. 

Techniques and materials used for study
•  Techniques: GPS (Garmins 12 XL), binocular (Nikon10*52), digital photo camera, video camera, 

hand phone, maps and fi eld data sheets.
•  Materials: Field reports have done during 2004 at thepark; seasonal and monthly reports of the 

rangers; related scientifi c papers and articles, books and survey reports from the Institute of Biology and 
project.

Brief history of study 
Systematically, the Wild Bactrian camel encompasses into: Chordata, Mammalia, Tylopoda, Camelidae, 

Camelusbacttianusferns.,Przew, 1883.

Picture. 1 Wild camel
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There are several publications wild camel ecology as V.F.Ladigin(1900),A.D.Simukov(1937,1938), 
A,G,Bannikov (1945,1954,1975), D.Eregdendagva (1954), 0.Namnandorj (1957,1964,1974,1990), 
J.Damdin(1958),O.Shagdarsuren(1962a, 1962b, 1980), D.Tsevegmid (1963, 1966,1970), N.Dovchin 
(1967), D.Tsevegmid, N.Davaa (1974), S,Shatar, D.Burmaa (1983) and Russian and Mongolian 
researchers had been published materials of Wild Bactrian camel distribution, main area, migration, life 
features, density, occurrence based on by their fi eld data. 

The numbers of the wild camel are reported as 300 in 1943(Bannikov, 1954), 400–500 between 1959–
1960 (Tsevegmid&Dementev, 1966), 900 in 1975 (Bannikov, 1974), 400–700 in same year (Shanyavskii, 
1976; Dash et al 1977), 200–300 in 1970 (Shagdarsuren, 1980),400inl976(Sokolov(Sokolovetal, 1978), 
700–800 in 1970–1980 (Dorjraa, 1993), 700 in 1980–1982 (Dash&Tumur, 1983), 500–800 in 1980–1982 
(Jirnov&Ilinskii, 1985).

But, during the last 6 years, the Wild camel population number has been decreasing and it reached at 
480 in 1989 (Tulgat, Shaller, 1992), 450 in 1990,415 in 1991 and then it became 320–345. Like this ways, 
over the last 20 years, population number of the Wild camel reached at 400 and thus, it 1 times decreased 
when it was most high (700) number.

Conservation status
•  In 1930 the wild camel is protected by law and hunting them was prohibited. 
•  In 1975-Established Great Gobi park and main distribution area included inside the park
•  In recognition of its unique status, the Great Gobi Strictly protected area was declared as an 

International Biosphere Reserve by the United Nations in 1991. 
•  Wild camel included in fi rst (1987) and second revised (1997) Red Data Book of Mongolia status as 

limited distributed species, rare animal and globally threatened species
•  2001 -Listed in Appendix I of CMS
The grouping, group size and type:
Average number of the Wild camel was 7.3 % in 1980–1982 (Jirnow, Ilinskii, 1986),6.4–9.5 % in 

1990–1994 (Tulgat, 1990) and 8.1 % in 1992–1998. Tulgat and George Shaller (1992) divided to the 
average number of one herd in three types as mating period, giving birth period and other period They 
concluded that during mating period average quantity was 5.9, in giving birth period it was 5.3 and other 
period it were 6.5 %.Study result of the State University of Agriculture Mongolia shows that during 1998–
2001, by repeated counts, there were 568 wild camels in 76 groups and average number in one group 
was 7.4, and other case average number were between of 17–36. The group contains like these numbers 
of individuals represents 12 % among the groups, 21 % groups were represents 7–12 individuals in one 
group, and other 67 % represents micro groups (1–6 individuals in one group) (Bat-Erdene, 2004).

We made statistical analysis on 181 occasions, because for clarify how many individuals would 
complete one group? What is the common group structure and how individuals number in one group 
relate from mating and giving birth period behavior.

Statistical analysis shows that 66.2 % represented groups contains 1–10 individuals, 15.4 % 
represented groups contains 11–20 individuals, 11.6 % represented groups contains 21–30 individuals, 
3.31 % represented groups contains 31–40 individuals, and 3.2 % represented groups contains more than 
41 individuals.

Table 1. 
Grouping structure of Wild camel

Numbers of 
individual in one 

group
Frequency Relative frequency Frequency of 

increase or decreasee

1–10 120 66.2 100

1 1–20 28 15.4 33.8

21–30 21 11.6 18.4

31–40 6 3.31 6.8

41–50 2 1.1 3.49

51–60 2 1.1 2.39

61–70 1 0.5 1.29

71–80 0 0 0.79

81–90 1 0.5 0.79

Total 181 100 0.29
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Table shows that frequency of the groups contains 1–10 individuals is 120 and its confi dence was 
62.2 %. But, frequency of the groups contains more than 41 individuals only 6 times recorded and its 
confi dence is 3.4 %.

During the fi eld observation and study, we mainly recorded the groups contain a few individuals of the 
wild camel and only 3.5 % of all occurrences, we seen the bigger groups contain more than 40 individuals 
in one group.

Thus, the survey result shows that the largest herbivore mammal Wild Bactrian camel of the Gobi has 
its own biological adaptation on grouping by a few numbers, because of fi tting to the living condition.

We have classifi ed all 181 occurrences into the 4 grouping types as pre-mating period, mating period, 
period of giving birth and other for analyze some statistical features as minimum and maximum number 
in one group and aveige quantity, because for how does individuals number in group relates to the 
reproductive biology.

Table 2. 
Grouping structure of the Wildcamel

Frequency Pre-mating
period Mating period Period of giving 

birth Other periods

1–10, 11 26 39 44
11–20, 6 5 6 11
21–30, 10 1 2 8
31–40, 4 1 0 2
41–50, 2 0 0 0
51–60, 2 0 0 0
61–70, 1 0 0 0
71–80, 0 0 0 0
81–90, 1 0 0 0

Table data shows that the groups individual variances during pre-mating periods are high, but, groups 
in mating and giving birth periods individual variance was relatively stable.

These data analyzed by the Data analysis, DescriptiveStatistics programme of Excel 2000 and shows 
described them on the table 3.

Table 3. 
Main indexes of the Wild Bactrian camel grouping

Pre-mating period Mating period Period of giving 
birth Other periods

Average 24,1 7,2 5,5 9,4
Standart deviation 3,27 1,25 0,93 1,15

Median 22 6 3 5
Mode 1 2 1 1

Standart 19,9 7,23 6,38 9,3
Long of interval 85 31 29 33

Minimum 1 1 1 1
Maximum 86 32 30 34

Numbers of individuals 893 239 263 613
Number of groupings 37 33 47 65

Confi dence level 95,0 % 6,64 2,56 1,87 2,30

An index on the table shows that average individual number in the groups pre-mating period was 
relatively high (24.1 %) and then it slowly goes down. Because, micro groups of the wild camels are 
gathering in one place for create big group for preparation on mating period in the beginning month of 
the winter (November-December).

The bullcamels entered to breed in mating period the end of December and the beginning of January; 
they started to fi ght each other (Tulgat, 1995). Number of individuals in mating groups is different, due 
to depend on bull camel.Powerful, large bodied and adult bull camels could collect more females and in 
that groups sometimes there are calves, 2 and 3 years old calves. We have recorded 31 mating groups and 
average female camel number in one group was 9.5 and range was 1–28.

Young bull camels chased from the main groups, young males and pregnant females (females giving 
birth in that spring) are create other different types of groups as reproductive and none reproductive. As a 
result of this process, biggest groups were divided into small groups.
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During the winter survey, we recorded one bull camel collected in one group about 20 individuals, but 
another bull camel collected the group contains 28 female camels. Maximum quantity of individuals in 
one group was 44, including 15 calves, 6 two years old, 20 females and 3 bull camels. 

On 25th November, we saw 32 wild camels in north saxaul grove of ZuunShargyn us water point, 
including 15 females, 15 calves and 2 bulls. 

In December, we recorded one big group contains about 60 individuals. Indeed, this big group 
completed from two joined big groups in the Valley of Kharsairynkhundi and one group contains 45 and 
another contains 20 individuals.

Sometimes, young bull camels are creating a bachelor groups.In that time, in one group contain 32 
individuals and average number was 7. In the spring time or period of giving birth, its relatively different 
number of individuals in one group and mainly bull and female camels are grazing by one, due to it relates 
to period of giving birth. In that case, quantity of individuals in one group reached at 30 and average 
number was 5.In summer time, the wild camels mainly occur among the small hills in scattered condition 
due to follow food appearance and during year has drought, the wild camels in the lack of water condition 
are creating big group in short period.In the end of spring and during autumn, grouping behavior of the 
wild camels is relatively poorly known. They mainly were grazing on the small hills following food 
condition.

For example: we recorded one group contained 26 individuals in north Valley of Atas Mountain in 8th 
April and middle of August, at the Tsagaandersnybulag water point, we recorded one group contained 
about 40 adult camels.This is very important for conservation of rare species like Wild camel and its 
conservation management way, if we identify more detail about the grouping structure, individuals in one 
group, how long it keeping that type and difference between seasonal grouping.

Grouping types
There were very few mentioned about issues as: how many types of grouping, how did they changes 

to each other, what age individuals did create what kind of grouping types and how long these types of 
grouping lasting on previous researchers materials.

In particular, R.Tulgat in his work mentioned that “during mating period, most powerful, large bodied 
adult bull camels have had his own reproductive group, including torom (2 years old), shilbe (3 years old) 
and females. Other sub adult males and pregnant females and bachelor males were creating separated 
groups as pregnant and none reproductive (Tulgat, 1995). 

During our fi eld surveys, we were observed following main grouping types.
• Reproductive group; This is the group contain 1 adult bull camel, femals, torom (2 years old) and 

3 years old females. In the end of December and beginning of January, there was started strong fi ghting 
between bull camels, because for collect reproductive groups (Tulgat, 1995). Numbers in reproductive 
groups were relatively different and due to it depends on bull camel. A powerful bull collected more 
females man others and in that group include last year calves, two years old young camels, 3 years old 
females 4 years old females.Those types of group relatively stable until fi nish the bull camel mating 
behavior and it was continued from 2 to 4 months. 

• Bachelor male group; All young and sub adult male camels create that type of groups, who did 
not collect me females and chased away from the the group. Those types of groups been until Wild camel 
groups revealed since mating period. But also, sometimes those types of groups joined with pregnant 
female groups.

• None reproductive or pregnant female group; Females, whose will give a birth in that spring 
are creating that type of group. It created when they giving a birth and this group established after bull 
camels collected their groups. Constantly, individuals in that group were few and after given a birth, they 
revealed and joined another groups

• Mixed group; Most common group type created apart from the mating period and in that type 
of group contains various aged and sexed individuals. Apart from mating period, wild camels changed 
to another type of groups, which depends on ecological impacts as pasture, water supplement, and 
predator animal. For example, during summer time, the wild camels are mainly occur along the small 
hills, due to follow food condition and if there is no precipitation and that region has drought, then they 
create mixed group. However, that type group is unstable, because, after drinking water they separated 
when they graze.

These grouping types are transferred to into each other and changed in different condition of the 
years.

Conclusion
1. The group contains 1–10 individuals represent 66.2 %, groups have 11–20 individuals represent 

15.4 %, groups have 21–30 individuals represent 11.6 % and groups have more than individuals represent 
3.25 among the all groups were recorded. 
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2. Study result shows that the wild Bactrian camels have grouping adaptation to fi t the nature 
condition.

3. There four main grouping types on the wild camel population as reproductive, bachelor males, 
pregnant females and mixed. 
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FEEDING EFFECT OF DIETS WITH ENZYME TREATED STRAWS 
ON PALATABILITY, DIGESTIBILITY AND SHEEP LIVE WEIGHT
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Abstract
Thirty six Mongolian native sheep ranging in age between 18 months with body weight (BW) of 

36.62±0.50 g were used in an experiment with 8 week periods with a completely randomized design to 
evaluate effects of processed straw diets with enzymes on intake and digestibility live weight gain. 

Animals were randomly assigned to 2 control and 6 experimental groups including three different 
enzyme treatments and two types of rations with wheat straw+ wheat bran (Diet W) and with barley 
straw+ wheat bran (Diet B). 

Dry matter intake of diets for both control groups was 1297–1318 g. Meanwhile it was increased for Ex 
group by 11.7 %, for Ec group by 16.5 %, for Exc group by 7.1 % that were fed by wheat straw+wheat bran. 
However dry matter intake for barley straw+wheat bran diets was 17.0 %, 16.3 %, 16.5 % respectively 
which was not signifi cant. 

Digestibility of crude protein was increased for Ex groups by 12.3 and 16.9 %, for Ec by 8.7 and 
9.6 %, for Exc by 1.6 and 4.2 % respectively. Also NDF digestibility was increased for Ex by 7.4 and 
9.5 %, for Ec by 1.7 and 3.4 %, Exc by 2.5 and 5.2 % and ADF digestibility by 41.1 and 43.5 %, 16.6 and 
37.9 %, 7.4 and 51.4 % (P<0.01) respectively.

Eo group sheep, was gained weight by 6.0 and 7.0 %, Ex group by 8.1 and 9.6 %(P<0.05 ), Ec group 
by 12.0 and 13.3 % (P<0.001), Exc group by 6.6 % respectively. 

Dressing percentage of lambs was increased for Ex groups by 4.7 and 10.1 %, for Ec groups by 8.4 and 
11.3 %, for Exc groups by 1.4 and 4.5 % . However ADG was increased for Ex by 29 and 160 g (P<0.05), 
for Ec 105 and 148 g, for Exc by 21 and 31 g. Absolute weight gain for Ex by 0.6 and 2.2 kg (P<0.05), 
for Ec 1.6 and 2.2 kg, for Exc by 0.4 kg respectively. 

Supplementing diets with enzymes has been shown to improve feed effi ciency, for Ex group by 1–9.3, 
for Ec by 3.8–9.1, for Exc by 0.9 and 2.3. 

Key words: enzymes; sheep; digestibility; 
1. Introduction
According to census of 2014, livestock population of Mongolia reached 51.9 million which is increased 

by 15 % from last year. Meanwhile total feed production was increased by 12.5 % compared to 2013. 
Mongolia planted crop with a total harvested area of approximately 315000 hectares, producing more 

than 518.8 thousand tons of grains in 2014. 50–60 % of total crop production is straw as byproduct. Straw 
as the residue of cereals after can represent a substantial amount of biomass (F.Kafi lzadeh et al 2012). 
Under severe shortage of hay, straw can become valuable low cost forage that can be used effectively in 
extensive ruminant production systems based on low inputs (Lypez et al., 2005). Straw is poorly fermented 
and low rates of passage through the rumen, reducing feed intake. Treatment straw with enzyme can 
enhance nutritive value of feed, and reduce methane emission. But enzyme effect depends on the source, 
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dose and method of administration and diet fed to the animals. 
Some studies, using fi brolytic enzymes in ruminant nutrition have shown improvement of average 

daily gain of steers (Beauchemin et al., 1995, 2003) and lambs (Alikhani et al., 2004; Jafari et al., 2004). 
Titi and Tabbaa (2004) reported improvements in the digestibility of dry matter (DM), organic matter 
(OM), neutral detergent fi ber (NDF), and acid detergent fi ber (ADF) in Awassi lambs fed a concentrate 
based diet supplemented with fi brolytic enzymes. Salem and M.El-Adawy (2011) noticed that addition of 
enzymes improved nutrients digestibility in sheep and goat.

The main objective of this study was to estimate the impact of wheat and barley straw treated by 
cellulasa and xylasa enzymes and their mixtures with 1.0 l /g dosage on intake, digestibility of straws 
and sheep live weight. 

2. Materials and methods
Wheat straw variety no 141 and barley straw variety no I 166,79 were collected from the fi elds of 

Research Institute of Plant Science and Agriculture in the Darkhan Uul province of Mongolia. 
Straws were cut in length of 3-5 m and treated by xylanase, cellulase and their mixture of 1.0 l/g

dosage for 16 hours before feeding. Exogenous fi brolytic enzyme xylanase (Dyadic® xylanase PLUS, 
Dyadic® international, Inc., Jupiter, Florida, USA) was measured using the assay of Bailey et al (1992) and 
the enzyme activities were: cellulase 30.000 to 36.000 units/g and beta- glucanase from 7.500 to 10.000 
unit/g. Enzyme solution was diluted in water (1:3 ratio v/v), to allow enzyme and straws interaction 
(Beauchemin et al., 2003). 

Dry matter, crude ash and N were determined according to the AOAC (1990). Neutral detergent fi bre 
and acid detergent fi bre analysis were carried out according to Van Soest et al (1991). 

Ingredient and chemical composition of the experiment diets are shown in table 1. 

Table 1. 
Ingredients and chemical composition of the diets used in the experiments, in dry matter basis, %

Diet ingredients Wheat straw Barley straw Wheat bran

Crude protein 5.1 4.0 10.3

Crude fat 1.5 1.5 4.2

Crude ash 8.9 6.2 5.8

NDF 56.9 61.6 43.0

ADF 34.1 28.8 12.3

Metabolizable energy, MJ 5.3 5.8 9.4

Straw was given 60 %, wheat bran 40 % of the sheep requirement as a mixture for feeding. Nutritive 
value of wheat straw was 5.3 MJ, meanwhile barley straws was 5.8 MJ were offered with or without ENZ 
to cover their maintenance.

Thirty six Mongolian native sheep ranging in age between 18 months with body weight (BW) of 
36.62±0.50 g were used in an experiment with 8 week periods with a completely randomized design to 
evaluate effects of processed straw diets with enzymes on intake and digestibility live weight gain. 

Animals were randomly assigned to 2 control and 6 experimental groups including three different 
enzyme treatments and two types of rations with wheat straw+ wheat bran (Diet W) and with barley 
straw+ wheat bran (Diet B). 

Feed intake, and digestion trail was conducted after 7 days of preliminary period. Diet was given to 
the sheep daily at 9.30 morning and at 17.30 evening. Animals were individually fed and had free access 
to fresh water.

Offered feed and refusals and total feces output were daily recorded for one week to determine the 
effect of enzymes on the apparent digestibility. Representative samples of straw, concentrate, refusals and 
faeces were collected daily and dried in air to determine daily intake of DM for each animal. 

Body weight gain was determined by weighing animals before and at the end of experiment. Dressing 
percentage (DP) was calculated by taking (weight of the carcass / weight of live animal) * 100. Relative 
growth rate was expressed using formula of weight at the end of experiment- weight before of experiment/
0.5*(weight at the end of experiment- weight before of the experiment)*100. Average daily gain (ADG) 
was calculated using formula (End weight-begin weight)/(End date-begin date). 

3. Research results
Feed intake and digestibility of diets which consisted of wheat and barley straws, treated by xylanase, 

cellulase and their mixture was determined and shown in table 2. 
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Table 2. 
Feed intake and digestibility of diets, in dry matter basis %

Groups
SEM P

Eo Ex Ec Exc

 Dry matter intake, g

Diet W 1318 1472 1536 1411 46.4 Ns

Diet B 1297 1518 1509 1511 54.0 Ns

Digestibility, % (DM)

Diet W
CP 62.9 73.5 68.4 65.5 2.28 Ns

NDF 65.6 71.8 66.7 67.2 1.37 Ns
ADF 31.0 43.7 36.1 33.3 2.77 0.01

Diet B
CP 65.3 73.3 71.5 66.3 1.96 Ns

NDF 67.1 72.0 69.3 70.5 1.05 Ns
ADF 30.6 43.8 42.1 46.3 3.48 0.01

Eo-no enzyme, Ex-xylanase, Ec-cellulase, Exc-xylanasa+cellulase
P<0.001, P<0.01, P<0.05, ns.not signifi cant
Dry matter intake of diets for both control groups was 1297–1318 g. Meanwhile it was increased for Ex 

group by 11.7 %, for Ec group by 16.5 %, for Exc group by 7.1 % that were fed by wheat straw+wheat bran. 
However dry matter intake for barley straw+wheat bran diets was 17.0 %, 16.3 %, 16.5 % respectively 
which was not signifi cant. 

Digestibility of crude protein was increased for Ex groups by 12.3 and 16.9 %, for Ec by 8.7 and 
9.6 %, for Exc by 1.6 and 4.2 % respectively. Also NDF digestibility was increased for Ex by 7.4 and 
9.5 %, for Ec by 1.7 and 3.4 %, Exc by 2.5 and 5.2 % and ADF digestibility by 41.1 and 43.5 %, 16.6 and 
37.9 %, 7.4 and 51.4 % (P<0.01) respectively.

Live weight changes of sheep fed by untreated and treated straws with enzymes were described in table 3. 

Table 3. 
Live weight changes of sheep, fed by diets with untreated and treated wheat and barley straws, kg

At the start At the end SEM P

W

Eo 37.4 40.0 1.8 0.065
Ex 34.5 37.8 3.9 0.001
Ec 36.8 41.7 2.7 0.001
Exc 35.0 37.3 1.9 0.072

B

Eo 38.3 40.6 2.8 0.071
Ex 38.4 41.5 1.4 0.001
Ec 35.0 39.2 2.1 0.001
Exc 37.9 40.4 2.5 0.085

Eo-no enzyme, Ex-xylanase, Ec-cellulase, Exc-xylanasa+cellulase P<0.001, P<0.01, P<0.05, ns.not 
signifi cant

Eo group sheep, was gained weight by 6.0 and 7.0 %, Ex group by 8.1 and 9.6 %(P<0.05 ), Ec group 
by 12.0 and 13.3 % (P<0.001), Exc group by 6.6 % respectively. 

Table 4. 
Effect of diets on lamb performance

Groups
SEM P

Eo Ex Ec Exc

W

RGR, % 6.9 9.5 12.4 8.5 1.149 0.04
DP, % 40.3 42.2 43.7 42.1 0.529 ns

Absolute weight gain, kg 2.7 3.3 4.9 3.1 0.480 0.05
ADG, g 127 156 232 148 0.029 0.05

Feed effi ciency, g diet/g gain 10.3 9.3 6.5 9.4 0.823 0.02

B

RGR, % 2.9 8.4 9.8 4.0 1.177 0.23
DP, % 42.6 46.9 47.4 43.2 0.879 ns

Absolute weight gain, kg 1.2 3.4 2.8 1.6 0.487 0.03
ADG, g 83 243 231 114 0.035 0.03

Feed effi ciency, g diet/g gain 15.5 6.2 6.4 13.2 2.371 0.22
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Eo-no enzyme, Ex-xylanase, Ec-cellulase, Exc-xylanasa+cellulase
P<0.001, P<0.01, P<0.05, ns.not signifi cant
From the table 4 it is seen that dressing percentage of lambs was increased for Ex groups by 4.7 and 

10.1 %, for Ec groups by 8.4 and 11.3 %, for Exc groups by 1.4 and 4.5 % . However ADG was increased 
for Ex by 29 and 160 g (P<0.05), for Ec 105 and 148 g, for Exc by 21 and 31 g. Absolute weight gain for 
Ex by 0.6 and 2.2 kg (P<0.05), for Ec 1.6 and 2.2 kg, for Exc by 0.4 kg respectively. 

Supplementing diets with enzymes has been shown to improve feed effi ciency for Ex group by 1–9.3, 
for Ec by 3.8–9.1, for Exc by 0.9 and 2.3. 

4. Discussion
Straw is a good alternative in rations for cows and sheep if properly supplemented with higher quality 

feedstuffs.
 It is well established that the nutritive value could be improved substantially by different methods 

of chemical, physical and for microbiological treatments. However, microbial treatments improve the 
nutritive value of these lignocellulosic by products, as well as palatability, feed intake, and animal 
performance (Colombatto et al., 2007, Di Francia et al., 2007, Gado et al., 2009 and 2011). 

Differences in feeding value do exist among the straws. In the experiment conducted by us dry matter 
intake of diets with treated wheat straw was increased for Ex group by 11.7 %, for Ec group by 16.5 %, 
for Exc group by 7.1. However dry matter intake for barley straw+wheat bran diets was not different 
among the groups. 

Mulholland et al (1994) showed DM intake for oats, wheat and barley straw with sheep to be 660, 450 
and 320 g/day, which indicates a large variability in the nutritive value of cereal crop residues.

Digestibility of NDF is an important component of forage quality. Increased NDF digestibility (NDFD) 
may result in reduced physical fi ll in the rumen over time, and allows greater voluntary feed intake 
(Dado&Allen, 1995). 

From the experiment conducted by us it is seen that digestibility of crude protein was increased for Ex 
groups by 12.3 and 16.9 %, for Ec by 8.7 and 9.6 %, for Exc by 1.6 and 4.2 % respectively. Also NDF 
digestibility was increased for Ex by 7.4 and 9.5 %, for Ec by 1.7 and 3.4 %, Exc by 2.5 and 5.2 % and 
ADF digestibility by 41.1 and 43.5 %, 16.6 and 37.9 %, 7.4 and 51.4 % (P<0.01) respectively.

Salem et al. (2011) studied NDF digestibility was increased (P<0.01) by 7 and 9 % in sheep and goats 
respectively by addition of enzyme respectively. OM and CP digestibility were increased (P<0.01) also in 
both animal species with enzyme diets. 

From the experiment conducted by us Eo group sheep, was gained weight by 6.0 and 7.0 %, Ex group 
by 8.1 and 9.6 %(P<0.05 ), Ec group by 12.0 and 13.3 % (P<0.001), Exc group by 6.6 % respectively. 

 Beauchemin et al. (2000) studied and noted feeding effi ciency expressed as kg feed/kg body weight 
was signifi cantly improved (P<0.05) for enzyme addition groups compared to control. However, this 
response was mainly due to the effect of cellulase feeding on feed intake and digestibility. 

From the table 4 it is seen that dressing percentage of lambs was increased for Ex by 4.7 and 10.1 %, 
for Ec 8.4 and 11.3 %,for Exc by 1.4 and 4.5 % . However, ENZ addition increased the ADG (P<0.05) Ex 
by 29 and 160g, Ec 105 and 148 g, Exc by 21 and 31 g, Absolute weight gain by (P<0.05) Ex by 0.6 and 
2.2 kg, Ec 1.6 and 2.2 kg, Exc by 0.4 kg in the lambs respectively. 

However, Beauchemin et al. (1995) studied the effect of applying FE (different levels of xylanase and 
cellulase) on steers fed different forage diets and observed no response in ADG or feed effi ciency at the 
lower and moderate level of enzyme addition. 

Improvement of the average daily gain by addition of enzyme probably due to the improvement in 
nutrient digestibility of diets which refl ect on improving the feed effi ciency. Lewis et al. (1999) explained 
improvement of ADG in sheep by increasing available nutrients to animals for deposition and growth. 

According to Knott et al. (2003), Brand et al. (1991), National Research Counci (2007), feed effi ciency 
for lambs is often in the range of about 4 to 5 on high-concentrate rations, Fahny et al . (1992) 5 to 6 on 
some forages of good quality and Malik et al (1996) more than 6 on geeds of lesser quality.

Feeding sheep with enzyme treated straw diets was improving feed effi ciency. `Supplementing diets 
with enzymes has been shown to improve feed effi ciency for Ex group lowest by 1 and 9.3, for Ec by 3.8 
and 9.1, for Exc 0.9 and 2.3 of lamb in the feed (Table 4). 

Conclusion
Live weight was gained by feeding with cellulase treated straw by 12.0 and 13.3 % xylanase treated 

straw by 8.1 and 9.6 %, xylanase + cellulase treated straw by 6.6 %. Treatment of straw by single enzyme 
is better than mixture.
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. .
, -

- -
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 30,4 % .

1. . . -
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2. . ., . . -
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 – 5,3 ,  – 4,8 ,  – 4,2 ,  – 3,3 ,  – 2,6 ,
 – 2,3 .

, -
 40 ,

18 .  44 , -



76

.
 2007  2015 -

 1.
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.  (32 170 

), , -
.

,
, ,

 7 866  6 804 . -
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.

 2015  4 . -
 155 511 .
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– 1,54 % (2 361 .),  – 1,43 % (2 236 .).

, - .
, -

: ;
, ;

, -
; ,

.
 « »

,
. - , -

, -
 300  380 .,



77

 5,8  6,5 . . , . .
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,
,  0,2 , , -

731 . ,
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,
. -

 0,5 -
. -

.
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 786 900 , -
 – 624 600 , ,  162 300 ,

 20,6 %.
, -

-
.
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 2. – 32 .

2. www.agro-technika.ru [ ] //  « ». – 2007. –  1. 
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.
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,
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 60,9–80,0 %. - -
 2,9–6,3 %. , -

-
 83,3 %. , ,

, -
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. -
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. ,
-  22,9 %, 
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,

. -
,  34,9 ,
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.
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,
.

. -
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-
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v>5,9 %  70,0 %. 
 6,6 %. 
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.
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 45,0 , v >5,9 %, 

 70,0 % 
.



82

 636.295.25.

1., .2, 2.,
1 -  – 

, ,
2  – . ,

. ,

 20 ,  3-
, -

 30  2- .
,

- . ,

 12,3–28,8 % . -
.

 20 -
 3- .

-
 3,1 ,  3,5 .

 93,0±2,8  5,2±0,05 %, -
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 4,5±0,3  5,8±0,3 .

.
,

. -
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 3,8±0,5  4,7±0,4 .

.

84,0±4,7 ,  114,0±9,1  120,0±8,2 
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 636.084

. .,
. - , . . . .
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.
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.
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.
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.
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 16 ,
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, -
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 1 
 « -1»

-
-

-

,

,
-

,

-
+, -

.
-

-
-

,

- 10 - 33,8 37,7 3,9 118 - -

I 10 5 33,6 39,5 5,9 178 2,0 + 60

II 10 10 33,7 41,0 6,3 191 2,4 + 73
III 10 15 33,6 39,6 6,0 182 2,1 + 64

 « -1» II 
 – 5 , III  – 10  IV – 15 .  « -1» -

.  I ,
 II, III, IV . -

.  4-
.

.
,  33 -

 3,9 ; 5,9 ; 6,3 ; 6 . -
 118 ,  178,  60 ,  191 ,
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- , -
,  10  1 .
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,
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: .
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.
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10 - 22,37 5,53 3,16 96 - -

I 10 5 23,54 8,58 5,04 153 1,88 + 57

II 10 10 24,39 0,03 5,64 171 2,48 + 75

III 10 15 24,05 8,03 4,98 151 1,82 + 55

,  33 -
 3,16 ; 5,04 ; 5,64 ; 4,98 .

 96 ,  153,  57 , -
 171 ,  75  18 
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- -
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 5,64 ,
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, ,
-

-
.

- -
-

 « -1». -

« -1».

1. . ., . ., . .  «
 1» . / -

, 2012,  6, .69–74.
2. . . // – -  –  XXI . – .:  «  « », 2012- 55 .
3. . . // – - -1,  «  « », 2012- 55 .
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 in vitro -
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 – , , -

 [2].
. -
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. - ,
. , -

- -
, , .

 [4].
-

.
. ,

. -
, -  ( . 1).

. 1.  ( ) ;

 1

,

,
/ -

, % , %

, % , %

. S
K

C
S4

10
0

-

, % ,

, 794 85 13,9 9,8 58,5 96 26,3 52

-1 798 92 16,9 9,3 55,7 105 33,8 74

-7 811 89 14,6 9,1 58,6 101 28,0 60

-8 800 93 14,8 9,1 58,4 102 28,7 62

-9 806 90 14,6 9,1 58,5 100 28,4 59

-10 766 94 14,0 9,0 59,5 101 27,0 56

-11 771 97 18,2 9,4 54,3 98 34,0 77

-12 787 93 18,1 9,4 54,5 99 33,9 76

 19, 781 92 14,3 9,3 58,0 100 24,7 59

-1 781 91 13,7 9,3 58,3 101 24,2 53

-10 765 98 15,1 9,6 56,8 99 27,4 63

-13 773 97 16,4 9,4 55,8 96 30,7 71

-15 756 95 16,6 11,0 54,8 91 31,4 71

-17 758 96 19,4 9,5 53,3 97 35,4 79

-18 742 96 18,2 9,3 54,4 97 34,0 77

-19 782 95 20,3 9,4 52,3 99 37,8 81

-20 748 96 17,8 9,6 55,1 96 32,7 75

-25 759 97 19,0 9,6 53,8 94 34,3 78

, ,
. -

, , ,
,  1000 .

.
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, -
. -19 -17 (  – 

 19), -1 -11 (  – ), -
 ( . 1). 

,
, -

. , ,
, , .

.

1. . ., . ., . . . . – .:
. ., 2008. – 710 .

2. . ., . ., . ., . ., . . -
-

 // . . – 2013. – 1. – .24–27.
3. . . -

 // . … . .- . . – . – 1996. – 18 .
4. ., . ., ., . ., ., . .

 « », , – 2013 – 19 .

 636

. ., . ., . ., . .,
- . . ,

. ,

-
, , .

, -
 3,76 %. ,

,
, , -

.
, .

 – . -
,
-

. -
,

. - ,
,

.
, ,  20 % 

. -
, , . , ,

.
- -

 – :1 -
; 2 - ; 3 -

.

,  90  305 .
,

( ).  90  305 . -
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,  100 
 40  50 %  305 .

 90 1108,7 ,  41,4 % 
,  – 1111,8 ,  40,0 %  1068,6 ,

39,5 % ( ).

, -
 (  )  ( )

.
 90  305 

 102,3 ,  34,1 .

, (  ± S )

, :  90 1108,7±39,4 1111,8±45,1 1068,6±44,4

 305 2677,0±95,6 2782,1±104,3 2704,8±93,0

, 13,7±0,5 13,4±0,5 13,5±0,6

 305  4- % , 2623,3±97,7 2698,6±85,1 2616,1±92,2

 : % 3,92±0,02 3,88±0,01 3,87±0,01

104,9±3,41 107,9±3,91 104,7±3,69

: % 3,49±0,01 3,38±0,01 3,39±0,01

93,4±3,30 94,0±3,07 91,7±2,90

 100 
, 89,0±0,24 87,1±0,18 87,6±0,13

 305  105,1 ,
 3,9 %. 

, .
 305  2677,0 ,  – 2782,1 

-2704 .
, , -

 ( ).
 ( ) .

 ( )  ( )
 0,40 % ( <0,05)  0,05 % ( <0,05) –  ( ).

-
 ( ), ,

 2,8 %  ( )
 3,0 % –  ( ).

,
( ). , -

.
. ,

,
, .

,
.

1. . . . . - .-1999
2. . .. . .  // . – 

, 20005.
3. . . .-

,2000.
4. . .- - .: .-1991.
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 636

. .1, . .1, . .1, . .2,
1« -

. . », . ,
2« . . . », . ,

-
, -

. , -
, ,

, -
,

, .

:  ( -
, , - , - .). -

.

-
. -

, -
. , , .

.
-

, -
.

-
 – . :  – , -

  – ,  30 .
-

15 –  3 ,
.  24 .

.
 15-  324, 2 ,  – 340,5 . -

 326,0  – 346 .

 20,0 ,  6,1 % ( <0,01).
, , -

, 195,6 174,7 .
 20,9 ,  12,0 % ( <0,01). -

 56,5 %, - 53,6 %. - -
 2,9 % ,  ( <0,01), -

,

, . ,

.
 15- -

 1,1 ,  0.9 %. ,
, .

5,5 ,  4,4  – .
3,1 %  2,2 % . <0,05.
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 (X ± Sx )

 1( )  2 ( )

, 326,0±3,61  346,0±2,08**

, 174,7±3,45  195,6±1,03 **

, % 53,6±0,45 56,5±0,27 **

, 5,5±0,95  4,4±0,36

, % 3,1±0,27 2,2±0,12 *

, 180,2±3,42 200,0±0,87 **

, % 55,3±0,40 57,8±0,36 **

 (1 ) -
 (2 ) .

180,2 , - 200,0 ,
.

 ( ) < 0,01.
 19,8 ,  11,0 %, 

 2,5 %.
,

.

1. . . . . – .-1999.
2. . .- - .: .-

1991.-20 .
3. . ., . . .- .: .-1982.-238 .
4. . .

/ . .  // : . . . – .: ,
1973. – . 20–32.

., ., .,
-

, , , e-mail: beisen1002@yahoo.com

. . -
, , , ,

.
.

 2003 -
- -

.

,
 40.2±1.0 .

 1-  878  3 
 119.2±0.2 .  32.9±1.5 

 95.3±1.2 . -
.
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 1

/ / / / / /

11–16 34-38 36-41

8–10 30–35 25-30

 9 ,
 32 ,  28 

. -
 13 , 36  38 .

- -
.

 2

1–2

 28.0±1.5 20.0±1.3 18.0± 1.44 16.0±0.9

 /° / 38.8±1.0 38.0±0.7 38.0±0.6 38.3±0.3

 / / 64.0±1.3 60.0±0.8 51.0± 1.0 48.0±0.2

/ / 63.5±1.1 60.0±0.6 50.0±0.7 48.0±0.3

 28 .
 8 , -

, .

 3 

 6  1 2–3

±m ±m ±m ±m

 / / 7.69±0.25 0.7 8.36±0.34 0.9 7.11±0.34 0.98 8.28±0.28 0.78

 / / 8.98±0.53 1.5 8.56±0.21 0.6 8.47±1.65 4.6 8.43±0.30 0.85

 /  %/ 74.0± 1.20 3.7 82.1 ± 1.6 4.0 65.0± 1.13 3.2 86.8± 1.6 4.2
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 7.69±0.25 ,  6 
,  8.36±0.34 ,  12–24 -

 7.11±0.34  8.28±0.28 .  8.98±0.53 
 8.56  6–12 .  24 

36  8.47±1.65  8.43 ±0.30 .
 70.4±1.20 / %  82.1 ±1.60 / %  6 -

,  24-36  65.0± 1.13 / %,  86.8±1.6 / %.

 4 
 / / / /

1–2 3-4

±m 0.95±0.22 0.84±0.34 0.38±0.04

0.44 0.76 0.1

±m 0.89±0.05 0.43±0.12 0.33±0.04

0.1 0.26 0.1

±m - 1.37±0.65 1.33±0.09

- 1.57 0.2

±m - 0.77±0.14 0.67±0.04

- 0.33 0.1

±m 0.32±0.04 0.18±0.07 0.21 ±0.06

0.1 0.17 0.14

±m 0.22±0.04 0.43±0.06 0.28±0.04

0.1 0.14 0.1

±m 0.43±0.05 0.35±0.04 0.29±0.08

0.12 0.1 0.17

±m 0.30±0.11 0.55±0.18 0.52±0.04

0.24 0.14 0.1

-
.  12 

1.  40.2  12.2 % 
.  3 

878 .
2.  3 ,

.
3. -

, .
4. - , .

1. , -
, . ,  1959

2. . ,
. /1991–1993/. ,  1991.

3. . , , 1990 
4. . .

. - , 1995
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 636.223.1

-

. ., . ., . ., . .,
, , . , krasniptig75@yandex.ru

. , -
,  11895 .

, ,  1962 .
- ,

 800 ,  350 .  2012  « » -
 175 - .

- .
, -

, -
.

 1270 .
: , - , , -

.
-

.
, , -

,  643 
 7 %.  31 -

 17 ,  11895 , . . 4220 .
 (9141 ,  3839 ),  1962 .,  4–5 

- . - -
:  « »  « »
 800 , . . 349 .  2013 

 100  88 %, -
 – 875 ,  (  205 ) – 215  [1]. 

- , -
, . -

-
2012  175  (165  10 ). -

, , .
, - ,

- -
.

 « » ,
-

.
-

 ( , ),  14369  – 
5104 . ,

.
,  « » -

.
. ,

, . , -
,  [2]. 

. -
-

,  – . , -
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, , , . :
, , , .

-
. -

 58  62 . , .
 6 - .

. , -
,  237 ,

.  – -
,

 [3]. -
.

 6, 8, 9, 12, 15 .
.

,
.

 2  (
30 ). ,

,  – ,
.

 ( . 1).

 1. 

, . I II

26±0,65 24±0,68 32±0,72 29±0,74

205 241±1,75 230±1,16 242±1,98 234±2,14

8 278±2,14 256±1,92 281±2,17 264±2,43

9 311±1,96 280±2,06 316±3,8 290±3,07

12 408±2,23 352±2,12 429±4,52 366±3,48

15 510±3,09 426±2,98 545±3,26 452±4,06

,

0–205 ( ) 1050±52,93 1004±52,03 1024±49,16 1000±38,02

205–243 ( ) 974±49,21 684±41,43 1026±53,04 789±29,71

8–9 1086±45,84 789±39,78 1151±46,12 855±36,02

9–12 1064±43,15 789±40,16 1239±64,21 833±41,18

12–15 1118±51,02 811±27,35 1272±57,19 943±32,12

0–15 1060±37,21 880±19,46 1120±36,14 930±21,34

 1 , -
.

 II ,  I  6  5 ,  15 
 35  26  (P>0,999).

( . 1).  12  15- -
.

,
 II :  I  154 (td=2,01)  132  (P>0,99).

,
-

, . -
- -

,  12  15 . -

- .
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1.  2012–2013 . / 
. . , . . , . .  [ .]. – , 2014. – . 6–7.

2. . .  –  / . . ,
. .  // . – 2014. –  11. – . 6.

3. . .
 / . . , . .  // 

: , 19–21  2013 . – . – 2013. – .
106–107.

 636.4.082.083.1 

. .,
 « - -

», . , , e-mail: sevkaz_agroinnov@inbox.ru

, -
, , ,

 [1]. -

,
, -

 [2].
 « - - » -

15 , -
.  7 : , , ,  (

), , ,  ( ). , -
,  –  I .

, -
. - ,

 (332 ),
 (277  280 ). ,
- , .

,
 – 180 / ,  – 172 / . -

.  – 96 ,
 88  90 . -

 – 50 ,  11–46 
.

-
.

,  154–182  85  100 .
100 ,  154 . -

 – 176 . ,
 – 122–123 . , ,

(19–20 )  2–4 , .
-

 (98 %),  – ,  (86 %). 
,

 12,7  12,6 . -
 (10,3 ),
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 (9,2 ).  2 
 – 23,6 ,  – 21,8 .

, -
 (  10 

). .
,  11,1 , -

 – 55,6-56,0 ,  – 1,3 .
-

60  40 .
,  –  1/2, 1/4, 3/4-

.
,  (626,4-628,6 )

: , ,
 2,4–91,6 . -

 6–7-  24,2–24,9 ,
 2,5-3,5 .

 120,1–121,0 -
 2,3-6,0 .
, ,

,
, .

1. . . -
 // . – 2011. – 7. – 8 .

2. . .  // -
. .: , 2006. – 255 .

 636.4.082.083.1 

. ., . ., . .,
 « - -

», . , , e-mail: sevkaz_agroinnov@inbox.ru

 – 
, ,

.

 ( , , , -
) . -

 ( ) [1]. 
-

,  « - -
» -

.
,

 10.2–86 .  6- -
 ( ,

). -
.

 1. 



103

 1 
,  (M±m) 

n
2 4 6

I 16 15,2±0,07 52,6±1,70 83,4±2,90
II 17 15,4±0,10 48,5±1,37 93,0±1,58
III 16 15,5±0,11 45,3±2,02 90,7±1,94
I 16 17,0±0,18 56,2±1,40 93,8±1,80
II 18 17,0±0,18 57,6±1,80 94,0±1,63
III 17 16,9±0,21 56,2±2,03 92,1±2,04

,
 – 16,0–18,2 .

-
 0,5-3,0 .  4- - .

,  6- - , ,
.

 I .
, -

.
-

 [2]. 
 6-

 2.

 2 
 6- , ( ±m)

-
,

,
 100 

, -
,

I 115,0±0,52 27,7±0,60 118,2±0,50 32,7±0,83
II 115,3±0,58 27,6±0,58 116,7±0,49 29,7±0,42
III 117,8±0,65 27,4±0,73 119,7±0,41 30,2±0,42
I 119,5±1,10 24,4±0,50 124,4±0,86 26,2±0,56
II 120,6±0,94 24,2±0,61 121,8±0,81 26,0±0,49
III 121,0±2,06 24,9±0,50 122,5±1,00 27,2±0,53

 119,5–121,0 -
 1,7–6,0 .  6–7- -

,  (24,2–24,9 ),
 2,5-3,5 .

 3.

 3 
, ( ±m)

,  100 ,
I 516,9±23,70 227,9±6,80
II 521,0±12,60 225,8±4,12
III 512,0±16,46 228,1±3,08
I 526,4±15,70 219,5±3,39
II 528,6±12,17 217,7±4,40
III 526,2±16,60 221,2±3,90

-
 512,0–528,6 .,

 7,6–16,6 .,  2,2–2,4 .
,

, , -
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 100  4,6–10,4 , .
 40 ,  4  – -

 90 %  60  – 20  – -
 – 66,7 %. 

,
 – 12,6 ,  – 9,5 ;  5,5  2,8 , -

 1,6  1,1 .
 – 6,93 ,  – 5,20 ;  –  3,90 ,  – 1,96 ;

 0,83  0,57 .
, , -

-
;

;
.

1. . .  // 
. – , , 1979. – . 58–60.

2. .  6–7-  // -
. – 2005. – 1. – 7 .

 636.4.083.1

. ., . ., . .,
 « - -

», . , , e-mail: sevkaz_agroinnov@inbox.ru

,
, , .

,  [1]. 

, , -
, - .

 [2]. ., . [3] -
, - , ,

 3,95 %, -
 1  – 2,73 ,

 100  196, 6 ,  – 768 ,  – 19,39 
,  « » – 40,03 ².

-  « - -
» -

. -
 (I-III) 

,  (IV-VI) -
. ,

 18  100 .
 100 , -

 1. ,  (73,4–75,0 )
,  0,7–2,8 .

. -
 100,3  101,7 ,  6,0–

10,4 .
 « »  – 46,3 ², -

 – 39,5-39,9 ².
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 1 
 100 , (M±m) 

,
,

,
 « -

», 2

I 72,2±0,27 93,0±2,24 77,7±2,22 26,9±1,34
II 72,7±1,79 94,3±2,18 79,3±2,36 29,1±1,66
III  72,4±1,85 91,3±0,90 76,3±2,53 26,5±2,42
IV 73,4±1,25 101,0±3,00 85,7±3,40 39,9±2,25

V 75,0±1,55 101,7±2,40 84,7±2,53 46,3±1,15

VI 74,8±1,51 100,3±2,55 81,7±3,58 39,5±3,10

 10,4–19,8 
².  10,9–12,1 ,  – 10,6–11,9 .

-
. -

, ,
,  0,1–2,3 ,  6–7- -

 –  0,5–1,8 ,  –  0,1–1,5 ,  – 0,3–2,3 .
, -

, ,
. ,  « »

.
-

, ,
.

1. ., ., . -
 // . – 2008. – 3. – 8 .

2. ., . -
 // . – 2008. – 2. – 6 .

3. ., . ,  // 
. – 2008. – 2. – 5 .

 636.1:088.061(571.15)

. ., . ., . .,
 « »

e-mail:Gromova465@mail.ru

. -
, -

, ,
, , , -

, , , , -
 [1, 2, 3].

 – -
, -
 [4, 5, 6].

,
, , , ,

 [7].  –  – ,

. - -
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,
.

,
,

.  – 
 ( . 1, 2) 

.
:

1. ,
( ) , .

2.  ( )
 ( ).

3. , -
.

.1. . 2.

,  25  15  5 .
.

 2014 .
 4–10  36 .

. .  (1969) [8].
,

, , .
-

 ( : 162,4–170,0–192,7–21,9 ).  –  ( )
 ( : 162,2–164,6–182,7–21,6 ).

 ( . 1) -
 (6,8–8,2 .)  ( ).

,  (6,8 )
 125 ,  (  140 ). -

 (  120 ),
 9,0 .

,  1,3 
 15  ( ),  –  4,2  ( <0,05),

 1,2 . ( <0,05)  – 8,7 .
 5 , : -

 2,3  ( <0,01),  – 168,6 ,
21,5  ( <0,01) , .
9,1 .  6,8 . .
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 1

 (n = 10 .)  (n = 26 .)

, 125±5,22 116,0±2,59

, 6,8±0,25 6,2±0,27

:
•
• ,
• ,

26,2±0,39
95,2±1,32*
8,7±0,37*

27,5 ±0,26
91,0 ±0,91
7,5 ±0,27

:
•
• ,
• ,

14,9±0,31**
168,6±3,73**

9,1±0,31**

17,2±0,40
147,1±3,20

6,8±0,40
- , 8,2±0,39* 6,8±0,13

,
 1,4 . ( <0,05) , , -

, , , - , -
.

 2.
 2 ,

- ,
 – 146,2  – 176,5 ,  32,9  ( <0,01)  9,3 
, . -

, ,  1,15 
 ( ,

).

 2

- :

( . ) ( . ) ( . ) ( . )

, 113,3±2,11 146,2±7,46** - -

:
• ,
• ,

26,0±0,52
95,7±1,73

26,5±0,64
94,5±2,33

- -

:
• ,
• ,

15,0±0,26
167,2±2,97

14,2±0,63
176,5±7,49

- -

, 115,0±2,24 106,0±2,45 121,4±5,08 116,7±12,02

:
• ,
• ,

27,8±0,65
89,3±2,35

28,2±0,66
88,6±2,16

26,9±0,41
93,0±1,50

27,3±0,88
91,7±2,96

:
• ,
• ,

16,8±0,28
148,8±2,41

18,0±0,63
139,8±4,98

17,0±0,65
148,3±5,44

18,0±2,08
142,7±15,45

. , -
, ó -

, ,  – ,
. , , ,

, .
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-  9,7–24,0 %. 
 4,7  30,1 %, -

.
. , ,

, ,
 ( , ).

- ,
,

 – , .

1. . .  / 
. .  // . 2011.  3. . 9–11.

2. . .  // . –  5. – 2006. – . 29–30.
3. .  / . , .  // -

. –  6 (38), 2003. – . 34-39.
4. . .  // . – 3(47). – 

2005. – . 15–17.
5. . . - -

 // .  1, 2010. . 26–28.
6. . .  / 

. . , . . , . .  // . – 2011. –  3. – . 5–8.
7. . .  / . . . – .- .: « », 2003. – 216 .

8. . . . – .: , 1969. – 256 .

 619:616.33-002:636.22/28

. ., . .,
- ,

. , , e-mail: krasniptig75@yandex.ru

 ( ,
- 2, 20 )  ( , , )

,  [2]. 
 – . -

,
, , , -

, ,
 10–15 % [3]. -

,
. -

, -  [1].
 « » ( - ).

- , -

 [4]. 
- -

.
-

, -
.
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.
.

,
.

-
,

.
, -

, -
.

.
.

. -
 ( ).

,
.

: Bacillus subtilis 2-amylolitic, Bacillus subtilis 9-amylolitic  Bacillus subtilis 12-
amylolitic.

 ( ).
.

-
 (Bac. subtilis 2, 9 12-amylolitic).

 ( )
 0,02  [5]. 

.
-6

 Canon- 520,
.

. -  12 .
, . -

, . -

. . -

.
 – , .  14 

 1  3 . ,
- .

, , -
.

.
 18 ,

.
. -

. ,
, , .  20 

.
, , -

. .
- . , -

,
, . -
 24 .

. 1.
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 1 

 – 1 %
 – 2 %
 – 4 %

 – 6 %

-
,

.
-

. , ,
. . ,

, . , -
, .

, - .
-

. -
 (

). -
 ( ).

.

1. . .
. . . - , , 1983, 132 .

2. . ., . ., . ., . . -
. , , . .VII -

( , 21–22  2010 .), .147–149.
3. , . .  « »

 // . . , . . , . .  // . –2005. – 7. –
. 34-37.

4. . . -
 / .  I 

. , 2007. . 246–
249.

5.  52060–2003. . . ., - ,
2003, 33 .

 636.68.35.15.612.613.2 

. ., . ., . .

« - »,
. . wniipo@rambler.ru

,
- , -

 [3].
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, -
, -

.
 – -

.

-  « » -
,  (n=60)  (n=15)  2–3 

. . -
,

 30  1,2  10 , :
0,5:1. , ,

, ,
.

.
, -

,
, ,

, , -,  [1].
-

, .
, -

, , -
.

,
- .

- .
 – , , -

. . , . .  (1995), 
 –  ( -22),

 Vital diagnostic SPb -
 1904 .

 1.

 1 
-

, / 108,6 89,6

 ×1012/ 7,74 6,14

 ×109/ 4,28 4,6

, / 58,2 52,9

, / 41,06 26,78

0,70 0,37

, / 4,4 4,98

, 3,7 2,82

, / 272,5 144,2

,  % 2,8 2,3

, / 9,0 7,5

, / 3,12 2,1

, / 129,9 72,4

, / 1,54 1,5

, / 4,75 5,0

, / 0,3 0,32

, / 0,32 0,34
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, : -
 0,5:1  1,2  10 ,

-
10,0 %,  1,8 ,  20,0 %,  48,5 %, -

 21,2 %,  26,0 %, .
, -

.
-  ( ), ,

,
.  0,70, 

 74,5 %, 
 ( . 2). 

 2 

,
:

 0,5:1  1,2

, 81,2 81,4

, 102,9 99,5

, 726 603

20,3 -

. , -
 0,5:1, -

, ,
. - , -

 26 %,  21,2 %, 
, -

- -
,

 20,3 %.

1. . . , -
. – , 2008. – . 11–23.

2. . . : . – .:
. – 1985. – 287 .

3. . ., . . -
. . 2011 1. . 57–59.

 636.295.25

. ., . .,
 « - -

», . , , e-mail: karakul-00@mail.ru

, -
, .

.
,

, , .



113

, , -
.

.
 – , ,

(250 ). . -
, , ,

, ,  (
). , .

 ( , ).
,

. , . -

. . -
,

. , ,
.

,
.  1 

 1,07 . , -
 3-4 .

 100 ,
.

: ,
, .

, . ,
.

.
- -

:  340  420 . -
: ,

. .
 8–10 , -  25. ,

. -
, .

 18 ,  100 
.
-

. -
, . -

.
, -

.
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 636.933.2

. ., ., .,
« - - »

, . , e-mail: karakul-00@mail.ru

- ,
. -

.
, .

,
.

 1 .  36,2–
37,5 ,  1 .  45,6-47,6 

.

 1 . - .
 37,5 , 47,6 

- . -
/

=0,787, / =0,799, / =0,793 .
- ,

 Cv=14,6 -17,5 % -
 Cv=10,2–13,8 % .

.
:

, , . , -
, . ,

 75–78 % , ,  0,8 -1,0 %. 

.
2014,5–2095,2 ,  18,1–18,9 ,

-  2095,2 -1584,8 ,  – 465,3-492,6 
.

. -
 153–156 

:  – 2095,2 ,  18,9 ,
1584,8 ,  492,6 .  145 – 148 -

:
 -2014,5 ,  18,1 ,  1518,9 ,  465,3 
.

, -  Cv=10,4–13,4 % 
.  –  Cv=20,5–24,3 %, -

 Cv=7,5–8,1 %,  Cv=16,4–18,0 % . -
.

, -
.

,
.  – 

1220,5–1234,1 ,
 – 814–828,2 .
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. -
, .

 962,4–983,6 ,  962,4–
983,6 .

.  153–
156 .

 1234,1 ,  828,2 ,
983,6  983,6 .

 145–148 -
.  –  1220,5 

,  814,4 ,  408,1 
962,4 .

,
, .

-
 – Cv=20,1–22,8 %  Cv=20,7–22,3 % .

 636.082.577.4

. ., . ., . .,
 « - -

», . , , -mail: sevkaz_agroinnov@inbox.ru

-
. - -

-
, .

- , -
.

-
.

- ,
,

. . , -

- . -
 460–530 ,

900 .
, .

, .

-
.

, -
.

, -
,

.
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( , - ) - -
 « - - »,  « »,

« »,  « »,  « »,  « - - »,
 « ». -  (n=30) ,

 3  748,0 ,  4  846,5 , 5- -
 895,5 , - .

 3  (n=105) – 514,5 ,  4  (n=145), – 519,6 , 5-  (n=300) – 
563,0 ,  24,5 , -

 183,5 .  565 ,
 – 23,1 ,  195 .

-  (n=30)  3  717,0 ,  4  – 785,0 ,
 5  – 843,5 ,  – 23,1.  3 -

 (n=250) – 501 ,  4  (n=200) – 562,5 ,  24,5 ,
 184,1 .

 562 ,  – 26,2 , -
 187 .

,  1. -
.

 1 
 (n=100)

. .
 (n=50)  (n=50)

/100 7,65 6,95 6,0–8,0
/ 6,65 6,45 5,0–7,0
./ 7,8 8,2 5,0–10,0
/ 67 74 32–82
/ 29 31 28–39
/ 72 67 18–153

.  1 
 1000 . -

.  1  700 ,
 15 – 

.
-

, ,
 30 %.

 636.082.11.574.245

-

. ., . ., . ., . .,
 « - -

», . , , -mail: sevkaz_agroinnov@inbox.ru

-
 2 , 16 , .

, -
 01.01.2015 . 14026 , . .  5945.  5 

 25 %.
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 « »
« »

,
 1161 ,  61184 ,  8489 , .

.
 1000  1200  1 

 6,6 .  7-

, -
, . -

 « - »,
 1000  15  480–520 .

, , -
,  (550–

600  –  1100–1200 )
, , , .

- -
, -

 2820  3, 4, 5  ( . 1).

 1 
 2012 – 2014 . .

,
 3  4  5 

n  ± m Cv n  ± m Cv n  ± m Cv n  ± m Cv

2012 739 488±0,9 2,4 690 519±1,4 1,1 1344 519,3±0,7 1,3 2773 26,4±0,1 8,8

2013 566 479±6,1 9,1 1240 523±3,4 8,3 1206 560±3,0 8,5 3012 26,4±0,1 8,7

2014 378 484±1,8 3,0 504 498±2,5 5,6 1794 535±1,7 1,7 2676 26,7±0,1 9,0

 3 561 484,1±2,9 4,0 811 516,7±2,4 5,0 1448 537±1,8 3,8 2820 26,5±0,1 8,8

:
484  537,0 ,  3  – 484,1 ;  4  – 516,7  5  – 537,0 .

 35,7 .
.

- -  14,1 , . . -
, .

-
- .  « » -

, -
-

- .
 ( . 2).

 2 
 2012 –2014 .

n

,

,  6 .  6 .
 ± m Cv  ± m Cv n  ± m Cv n  ± m Cv

2012 1371 531,4±0,4 1,5 26,7±0,1 5,4 656 214±0,38 2,7 645 202±0,4 2,6

2013 1131 566±0,5 2,8 26,9±0,1 8,7 551 222±0,4 9,3 477 206±0,36 5,1

2014 971 561±2,1 5,2 26,7±0,1 8,8 485 195±2,1 9,6 398 186±1,5 5,3

-
 3 1157 551±1,0 3,2 26,7±0,1 7,6 564 211±1,0 7,2 507 199±0,75 4,3
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-
.

, ,
. ,

.

 1200–1300 ,  15–18- -
 540–700  6,5–7,0 .

, -
, - -

, -
. ,

,  – 1000 . -
 15  550 .

,
- -

, . . -
,

.
. -

. -

.
-

:
– ,

;
– - , -

, - ;
– ,

;
– - -

.

 636.597

. ., . .,
. . , . ,

. .,
 « », . ,

. .,
, .

-
, ,

-
.

.
, ,

. -
 , 
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, ,
-

.
-

 – . -
,

. -
. , ,

,
. , -

.
. ,

. -
,  –  ( ),

, , .
-

.  – , , -
. ,
.  70  90 % .

, ,
. -

, ,
.

.
, . . -

, .
-

, -
 (  « -

»  « »),
 – -2,  « -2000-

» - -125*8.
-  « -
». -

 8  50 .
15- ,  15-  49-

. , , , -
.

: 1–14  15-49 
(21 %  1,15 , 15 %  1,24 

). -
,  – .

(10 % ).

 1 , -
 1  (9,5 )  1  (5,7 ) . -

. 1.
,  1 

 49- . 2. 
-

, ,
. ,  2 %-

 (2 %  1 ) -
.  2- , 3-  8- -

, . . 1,59 
 1 .
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 1 
-

-

1 – 14 15 – 49
1 50  ( ) -20,84 % 

-1,137
 ( )

-15,13 % -1,232
2 50  + 2 % 

3 50  + 2 %  +2 % 

4 50 97 %  + 3 % 
5 50 97 %  + 3 % 97 %  + 3 % 
6 50 95 %  + 5 % 
7 50 95 %  + 5 % 95 %  + 5 % 

8 50

 2 
,  1 

, ,  1 ,

14 49 14 49 14 49
1 488,3±0,59 2349,±0,24 30,92 45,29 1,63 2,80
2 493,6±0,18 2372,1±0,21 31,83 47,39 1,59 2,74
3 497,7±0,12 2408,0±0,28 32,01 48,13 1,59 2,67
4 494,4±0,63 2363,3±0,16 31,33 46,33 1,67 2,82
5 500,2±0,44 2482,4±0,15 31,40 48,56 1,67 2,67
6 493,2±0,25 2356,4±0,22 31,27 45,62 1,66 2,86
7 489,2±0,18 2352,1±0,26 30,14 46,20 1,74 2,85
8 502,4±0,26 2554,5±0,17 32,30 50,64 1,59 2,61

 3 %  5- -
.  1  1,67 ,  – 2,67 .

 8- ,
 (50,64  2,61 

).
- -

,
 ( . 3).

 3 
, %

1 78,2±0,44 62,4±0,86 44,6±0,82 71,2±0,69
2 80,2±0,42 63,1±0,87 49,2±0,84 76,8±0,68
3 81,4±0,49 65,2±0,78 50,3±0,80 77,2±0,59
4 80,0±0,43 62,4±0,77 45,2±0,69 71,4±0,71
5 81,2±0,51 64,6±0,69 49,3±0,79 77,1±0,60
6 79,3±0,57 61,9±0,88 44,8±0,82 71,3±0,63
7 79,7±0,60 60,9±0,74 45,9±0,83 72,6±0,58
8 81,6±0,52 65,3±0,90 51,4±0,93 78,7±0,57

,  3, 5  8 ,
 2 %- -2, 3 % -

 ( ) ,
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.

 49-  ( . 4).

 4 

100 100
 %

1 294,23 1,233 219,78 0,921 74,7

2 294,23 1,233 224,49 0,940 76,3

3 294,23 1,233 239,50 1,003 81,4

4 285,40 1,196 220,04 0,922 77,1

5 285,40 1,196 230,88 0,967 80,9

6 279,51 1,171 214,66 0,899 76,8

7 279,51 1,171 212,98 0,892 76,2

8 294,05 1,233 239,60 1,005 81,5

 4 , -
 8-  – 81,5 %, 

. -
, , , -

, , ,
.

 (3  5),  2 %- -
 (3 % ),

.  81,4  80,9 %, 
, 2, 4, 5  7 . -

, , .

 ( . 5).

 5 
,

.
. .

1 2 3 4 5 6 7 8

2350 2380 2410 2365 2470 2360 2355 2365

 % 78,6 78,7 81,2 79,6 81,0 79,1 79,3 81,9
1332 1364 1427 1367 1465 1350 1352 1529

 % 56,7 57,3 59,2 57,8 59,3 57,2 57,4 59,6
458 471 463 459 477 465 466 495

 % 19,5 19,8 19,2 19,4 19,3 19,7 19,8 19,3
259 264 283 266 291 268 265 290

 % 10,8 10,9 11,6 11,1 11,7 11,2 11,3 11,3

590,8 604,5 629,1 598,3 658,3 599,4 600,5 674,6

-

- 2,90 2,89 3,08 2,97 3,07 2,90 2,90 3,08

1 78,1 78,5 83,4 79,2 83,3 78,6 78,4 83,7

 % 17,64 18,09 20,84 18,24 20,72 18,11 17,93 20,94
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, -
 78,6 – 81,9 %.

 3, 5  8 .  81,2, 81,0, 81,9 % 
 – 59,2, 59,3, 59,6 % . -

.
, -

-
 17,46–18,70 %.

,
(  2 %- , , -

, )
-

, ,
.

 636.597

. ., . ., . . . .,
. . , . , ,

 « - », . ,
 « », . ,
 « », . ,

-
-

-  « ».
, -

 5  100 . , ,
, ,

.
-
 3 , : 1–14, 15-

49  50–175 .  ( . 1).

 1 

-
,

 ( )  ( )

1-  ( .) 2- 3- 4- 5-

1 – 14 -20.84 %
-1.137

-20.84 %
-1.137

-20.84 %
-1.137

-20.84 %
-1.137

-20.84 %
-1.137

15 – 49
-15.13 %

-1.232
-18.13 %

-1.164
-15.13 %

-1.232
-15.13 %

-1.232
-15.13 %

-1.232

50 – 175
-15.13 %

-1.232
-15.13 %

-1.232
-15.13 %

-1.232
-15.13 %

-1.232
-15.13 %

-1.232

1- : -
.  2-

 4-
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.  2-  7- , -
 18.13 %  1.164 .  3-

 16- ,
,  20- .  4-

 – ,  5-  –  – 
.

 20–30 -
.  25-50 %-

. , ,  40–50 
-

. , -
. ,

-
. ,

- . , ,
 16- ,

,  20- ,
.  16-  140–150 

1 ?  ( . , 1991) , -
 90  110–120 , -

, ,
, .

,
.

-
 1 – 175  7–8 – .

, -
,

, -
.

 2.

 2 
 1 – 175 

1 2 3 4 5
, 298,90 288,49 288,05 268,06 254,93

,  17,73  16,96  16,76  15,79  15,11
:

          –  1 
          –  1 

 32,11 
 10,36

 29,70
 10,02

 29,31
 10,01

 34,01
 12,31

 29,71
 11,25

, %  95  95  97  95  94

 2, , -
,

. ,
,

 1 : 12.31  11.25 ,  1,2  3 
 10.36, 10.02  10.01 .

 3-
 – 97 %.

-

.
. . , . . ., ,

, ,
, - -

. . . -
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, , -
. ,

, ,
. , -

.
.

-
 175- ,

,  «
» ( . 3).

 3 
 175 – 

1 2 3 4 5
, % 

,  3203  3094  3026  2880  2770
,  2,11  2,57  2,70  2,11  1,93
,  0,36  0,37  0,39  0,35  0,34

,  0,36  0,39  0,45  0,35  0,33
,  2,15  2,36  2,38  2,35  2,07

,  0,24  0,24  0,25  0,22  0,20
,  2,16  2,37  2,39  2,18  2,07
,  2,37  2,58  2,61  2,39  2.38

,  1 

,  52,4  62,7  64,8  53,5  50,1
,  50,2  51,3  53,5  50,7  49,8

,  22,2  26,5  27,1  22,4  21,8

,  3, .

 2-  3 – .
:

21,8–27,8 %,  – 2,8–8,3 %,  – 8,3–25,0 %,  – 9,8– 
10,7 %,  – 0,1–4,17 %,  – 9,7–10,6 %  – 8,8–10,1 %, 

 19,7–23,6 %,  – 2,2–6,9 %  – 1,2–12,2 % 
. -

 2-  3-
.  4-

,  5- -
 (  3,7 – 16,8 %,  – 1,8–4,4 %).

, ,
 2-  3-

(79,52  – 2,57 %  81,71  – 2,70 % ), ,
, -

.  1 , , -
 21,8–27,8 %.

-
.

-
-

 «
».

 175- -
, -

 « ».
 26  50 –

. 4.
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 4 
- ,

1 2 3 4 5
, . 9222 10350 11222 9729 9523

 1 , . 98,2 110,.2 114,2 103,8 103,3
, % 56,1 63,0 66,6 59,4 59,0

, 82,7 83,75 83,75 83,45 82,8
,

, % 92,4 93,27 93,9 92,81 92,47

, % 76,9 78,4 81,8 77,6 77,2
 10 , 4,57 4,07 3,86 4,38 4,43

,  5, , -
-

. ,
 3.27–21.69 %,  1 -

 5–12 .  2.9  10.5 %, 
 0.3–4.9 %.  10  3.06–10.94 %. 

, ,
-

.
 3-

,  16-
,  3- ,  20- -

 270  25- .  1 
 114.2 .

66.6 %.  93.9 %,  – 81.8 % 
 10  – 3.86 .

-

 ( . 5).

 5

1 2 3 4 5
, 175 175 175 175 175
, 9222 10350 11222 9729 9523

 1 . , 98,2 110,2 114,2 103,8 103,3
, % 92,24 93,27 93,90 92,81 92,47

, 8507 9651 10537 9029 8804
, 4209,67 4211,43 4321,80 4261,67 4210,27

, 193099 193178 198227 195487 193108
 1 , 45,87 45,87 45,87 45,87 45,87

, 275856 275935 280984 278244 275865

 1 ,
- ,

44,84
2056,81

44,85
2057,27

44,88
2058,65

45,53
2088,47

45,67
2094,89

 10 , 750 750 750 750 750
, 638025 723825 790275 677175 660300

362169 447890 509291 398931 384435
 1 - , 3857 4770 5288 4262 4169

 1 -  5288 ,
143 .
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,
, , -

.

 636.32/38.3.08.088.3

. ., . ., . .,
 « - -

», . , , e-mail: karakul-00@mail.ru

- ,
, - .

, -
, .
, .

, - -
.

, -
 [1, 2].

-
. ,

-  15–20 %, -
.

 25  2014 -
 57,4 . -

.  7–800 .,  1200 .
 1500 . .  1500 .

 20–21 .
 20-  57,4  60,3 . -

 145 .
 20-

(n=20)  (n=20)  60,5 
60,2 . -

 ( - )  0,02  1 
.  15 .

.
 15  15 ,  30 

 60,5  60,2  65,2  65,8  4,7  5,6 .
, -

 187 ,
30  19 % , .

 50- -
 28,4–29,5  45,2–46,2 %. 

 (29,5 ), -
 (28,4 ),

, (46,2 %),  (45,2 %). 
2,9–3,3  4,6-5,2 %.  (3,3 )

 (5,2 %) , -
 (2,9  4,6 %).

 1,05–1,24  1,7–
1,9 %. - , -
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 (48,2 %), 
(46,9 %).

 8,7–7,91 ,  12,4–12,5 %. 
- .

-
 (60,6 %),  (59,4 %).

 50-
, -

 26560–27846 .  21232–
21380 . , -

 5326-6455 
 25,1–30,2 %.

 1 
 6455 , ,

 1129 .
, 50-  ( - ) -

-

29,6  1  6455 .

1. . ., . ., . . -
 // .- . . –  : , 2010. –  11. – .57–60.

2. . . . .  // . – .: , 1990. - 2. – .31

 636.237.21.084:636.087.72+612.1

,

. ., . .,
 «

- », e-mail: o.v.ivanova@bk.ru

,
, ,

, -

 [1, 2].

 [3].
-

,
, -

 [4-6]. 
-

, , .
,  [7].
 – 
.

 « »
-  1- .

-
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. .
.

 100 .
, -

, , , , .
 1-, 2-  3- -

 100, 200, 300 / / . -
 «10- », . -

 9001–2001.
. 1.

 1 

1- 2- 3-

, 2924,7 3120,7 3252,6 3407,2
, 110,75 122,43 138,23 130,85

, % 3,79 3,92 4,25 3,84
, 88,97 97,41 97,18 105,36

, % 3,04 3,12 2,99 3,09

 100  1- -
 196 ,  6,7 %,  2-  –  327,9 ,  11,21 %, 

 3-  –  482,5 ,  16,50 %. 
, , .

 110,75 , ,
1-, 2-  3- ,  10,55; 24,81; 18,15 %;  –  9,49; 
9,23; 18,42 %. , -

.
, ,

.
 2-  3- ,  20,83  4,17 %, -

 –  10 %.  1-  3- ,
,  6,75  21,42 %,  –  11,11  5,56 %.  1-, 2-  3-
, ,  10 %,  –  6,95; 7,99; 2,57 % .

,
(100, 200, 300 / / ) . ,

, .
, -

, , -
.

. , .
. .  (2014), ,

, -
, , , ,

, .
, , -

, , -
.

1.  14  2012 .  717 «
, -

 2013–2020 ».
2. . .  « » -

: . … . .- . . – , 2013. – 18 .
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3. . . . – : . . - ,
2014. – 90 .

4. . ., . . . – 
.: , 1965. – 86 .

5.  / . . , . . , . . -
. – .: , 2004. – 296 .

6. . . -
 « » // , 2015. – 

 4. – . 66–70.
7. . . - -

: . . - . .- . . – , 2014. – 35 .

 636.036.3

 « »

. ., . ., . ., . .,
 « »,  « -

», . , , e-mail: sevkaz_agroinnov@inbox.ru

 – -
.  (  3 %) ,

, , , ,
. , , -

, , .  (
 1,5–2 ) ,

.
- ,

, , , .
 « - » - . -

 1992 .
 –  3  – -

.  $10 .
 $30 .  $4  «90- , -

,
 100 . . -

. ,  37 .
-  – - . -

.
.

 [1]. 
 1990 .  59,8 

.,  22  19,7 . , -
, .

 2015 .,  35,4 .,
 190,0 . ,  –  4,6 .,  – 180,5 .

 3,6  [2].
 « » - ,

, . -
, -

- .
,

- .
 « »  65–75,  – 125–135 

,  –  55  80–95 .
 4-5 .
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-
,

.
, ,

.
,

.
-

.  3-4 
-

 ( , ,
). ,

.
-

. -
, ,

.
. -

-
.

,
.

-
,

,  2–3 
. , .  «

»  60–70 / , -
.

,  7 .
.

- -
 1 .
 2–3 - -

, - -
. .

, , ,
 [3].

 « »  10 . -
, ,
 135 . -

 – 1350  135 .
100 . -

.
, -

, ,
. , -

, - .

. -
-

.

1. . . - . [ ]. – http://
allbanks.kz/news/view/V-Kazahstane-ostanovilos-proizvodstvo-puh-pera

2. . .  // . – 2015. – 2. – .8–9.
3. . . , , ,

 // -
. – 2005. – .25–28.
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. 636.6.08

. ., . ., . ., . .,
 « »,  « -

», . , , -mail: sevkaz_agroinnov@inbox.ru

. , -
 70 %. 

, .
 ( ) -

, ,
- .

, -
.

, -
,

, , -
.

-
, , , -

.
, , -

, . ,
, , -

,  – , , .,
, .

 [1].
, -

, ,
, .

, , , -
, ,

.
 Livejournal.com -

, , -
, , . ,

.
, , -

. , : 6–20 % 
, , 1–9 % , 60–88 %  ( -

), 1–4 %  ( ), 1–3 % , -
.

 – 
.

( ), , -
. , .

.

.

, ,
 1 . ,
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-
.

.
, , ,

.  6 ,  10- .
,  [2].

,  « », . -
.

.
- -

- ,
.

1. . . , , , -
. – ; 2005. – 88 .

2. . . . – 2004. – 188 .

 636.597.082

. ., . ., . ., . .,
. ., . .,

 « »,  « -
», . , , e-mail: sevkaz_agroinnov@inbox.ru

-
 ( ,

), .
.

, ,
- .

, , -
, . .

.
, .

-
.

. , -
, -

, .
- .

.
.  « » ,

-  – -
.

-
-

.
 « »  12000 

 11800 .
.  5-6  2015  9810 ,

97 %,  9512 .
 25–27° ,  +30° .
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- . -
.  « »

.
 10 , , .

. ,
.

,
.

1  – 32–29°
2  – 26–18° ,  18–16°

.  65–
75 %. 1–21  – 13–15 / 2,  22–49  – 8–9 / 2.

 45 -
.

, .
, .

.
 7- -

 ( . 1).

 1 
,

1 2 3 4 5 6 7

261 624 1105 1598 2156 2713 3019

 « » 165 554 1250 1850 2450 2860 3400

.
, -

.
, ,

.

. . -
.

 540–550 , , ,
4,1–6,6 .

 636.598.082

. ., . ., . .,
. ., . ., . .,

 « »,  « -
», . , ,  e-mail: sevkaz_agroinnov@inbox.ru

 – . -
-

. -
- .
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-
 ( , ),

.

.
.

, ,

, -
.

 (275-300 .)
. ,

 15–20,  –  30–45 %.  5 
 10–20 %.

,
.

 2 .
-

, .
-

, -
.

-
,

, -
.

, -
, , , -

.

, - -
.

, -
-

, , ,
. -

 [1].
, ,

, -
, ,

, -
 [2]. 

,
.

,
, , , -

.
 [3].

-
, -

. -
,

.
,
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, - ,
, -

.

, , ,
, .

, -
.

, -
,

 [4]. 
-

. -
,

, ,
, , -

, .

, -
.

, ,
,

.
-

, , -
,

.

1. , . .  / . . , . . , . . . – ..: -
, 1991 – 482 .

2. , . .  / . . . – .:
, 1994. – 242 .

3. , . .  / . . , . . , . . . – .: , 2003. – 407 .
4. . . . .: ,

1991. – 246 .

 636.32.38

-

. .,

 « - -
», . , , -mail: karakul-00@mail.ru

- , , -
, - .

, -
. -

,
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, , ,
- .

- -
, , -

 2 -
.

-
, ,

. , -
,

.
- /  « » -

, , -

-  – .
-

,
.

 2-
 ( - ) .

.
-

:  I  ( - ) 5,06 ; II  ( ) 5,46 ; -
 4,77 ,  4,23 ; 4,96 ; 4,19 .

:  I  37,22 ; II 
38,62 ;  32,78 ,  I  34,17 ; II  36,08 ;  30,06 .

,
-

 400  690  (P<0,001). 
. -

 1,4  1,9 .

,  ( <0,001), - -
.

 I  II -
 290  690 ,

 4,4  5,8  ( <0,001).

.

, . .
 ( <0,001).

 4  I  268 ; II  276 ;
 233 ,  I  249 ; II  259 ;  216 .

-  8 ,  43 , -
. -

.
, - -

 10  43 .
 4 : I  32,16 ; II 

33,16 ;  28,01 : I  29,94 ; II  31,12 ;  25,87 .
, , ,

-
.
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 636.22/28.082

-

. ., . ., . . , . .,
 « - -

», . , , -mail: sev az_agroinnov@inbox.ru

, -
. -

,
.

. -
,

, - ,
.

-
 [1 ,2]. 

 [3].
 « »

-  « » ( . 1). 
 2–3 .

1,5–2,0 , ,
.

 1 
-

,

 « »  « »

/
.

-
-
/

.
-

34,4±0,06 32,5±0,08 36,3±0,02 32,6±0,09 37,4±0,03 31,6±0,04 32,6±0,11 28,3±0,06 36,5±0,06 31,4±0,09

24,9±0,1 21,7±0,07 33,1±0,06 29,3±0,04 34,3±0,06 30,7±0,07 32,7±0,08 28,5±0,80 25,7±0,18 18,0±0,12

109,8±0,03 104,3±0,15 117,6±0,11 109,9±0,12 119,3±0,04 108,3±0,06 112,5±0,03 103,6±0,71 119,3±0,17 106,1±0,04

30,0±0,08 28,7±0,09 41,2±0,17 44,6±0,08 43,1±0,06 44,8±0,12 33,1±0,08 29,7±0,27 45,3±0,41 50,3±0,11

- 6,6±0,23 6,2±0,16 6,4±0,07 6,4±0,22 5,8±0,39

2,7±0,07 2,9±0,21 3,0±0,07 2,9±0,39 3,1±0,37

-
. . 12,9±0,05 13,1±0,05 13,9±0,03 14,4±0,21 13,4±0,17

8,6±0,02 12,6±0,08 11,8±0,02 9,0±0,13 7,2±0,22

-
. . 13,1±0,07 12,6±0,08 12,2±0,09 13,1±0,16 12,1±0,11

-
, 3 34,7±0,09 35,8±0,11 36,4±0,11 36,6±0,11 49,3±0,14

-
,

/

1,64±0,36 1,78±0,21 1,89±0,07 1,82±0,13 1,90±0,20

-
, %

48,6 49,2 50,4 48,8 49,9
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 2 

 %  %

 « »

I ( . / ) 57 12
6

21,0
10,5

8
4

66,7
7,1

II  ( ) 145 44
18

30,3
12,4

19
7

43,2
38,8

III ( ) 35 21
14

60,0
40,0

16
9

76,2
64,3

 «  »
I ( -

/ ) 120
17
9

14,2
7,5

9
6

52,9
66,7

II ( ) 240 23
11

9,6
4,6

15
6

65,2
54,5

 3 

, . . / - -
/

 « »  « »

, 20 20 20 20 20

127,4±0,03 133,0±0,06 134,2±0,03 129,6±0,08 135,1±0,04

69,8±0,06 72,2±0,06 72,6±0,06 70,1±0,15 72,9±0,10

71,8±0,11 73,2±0,07 76,3±0,01 70,1±0,09 72,9±0,08

39,2±0,09 40,3±0,16 42,0±0,06 43,7±0,89 44,3±0,08

152,9±0,08 158,0±0,03 159,1±0,02 160,6±1,71 162,1±0,03

46,4±0,59 47,2±0,32 47,9±0,11 46,8±0,04 48,8±0,06

52,1±0,06 52,9±0,12 53,1±0,09 54,2±0,09 55,9±0,16

46,0±0,04 47,2±0,04 46,7±0,08 46,4±0,06 48,7±0,06

18,5±0,14 18,8±0,13 18,1±0,11 18,4±0,09 18,9±0,17

, %

46,9 45,7 45,9 47,1 46,0

116,4 118,7 118,5 121,1 119,9

75,2 76,2 79,1 80,6 79,2

56,2 55,8 57,8 62,3 60,7

46,9 46,3 47,9 43,6 44,9

54,6 55,0 56,8 52,8 53,9

89,1 89,2 90,2 86,3 87,3

14,1 14,1 13,5 13,8 13,9

, -
, .

,  5,5-37,3 %, -  8,6-
43,7 %, . -

 8,6-51,0 %, .
 4,9 %, 

 15,2 %, -  34,7 %  3,7 %, -
.
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( . 2). , -
.

, .
-  9,5 % 

.
-

.
 [4,5,6]. 

 ( . 3). , -
, .

 4,6-5,3 %, -
 4,2 %,  – 2,0–6,3 %  4,0 %,  – 3,3-4,1 %, -

- ,  1,7–3,2 %  4,3 %. 
, , -

.
-

. -
-

, ,
.

1. . . - // -
. –  6, – 2011. – . 19.

2. ., . //
. –  5, – 2004. – . 22–23.

3. . ., . . -
// . –  7, – 

2011. – . 62–64.
4. . . - -

. // . –  5, – 2011. – . 16–17.
5. . ., . . //

. –  8, – 2002. – . 6–8.
6. . – . – 2010 . – 12 .

 088.2636.082.11

-

. ., . ., . ., . .,
 « - -

», . , , -mail: sev az_agroinnov@inbox.ru

- -
-

: , -
, , .

-
,

 [1].
, , -

.
- -

,
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, , -
- [2].

- ,
, , ,

.
- -

. -
, .

,
,

.

, -
. ,

.

, -
, -

.
, -

, . ., -
 100 ,  – 800 , -

– 600–800 -  – 600 . . .
 ( ) ,

 [3].

 [4, 5, 6].  « »
 « » -  ( . 1). 

 1 

n , , . . . .

 « »

. / 20 4221 468 902 3,3

. 20 4090 467 942 3,5

. . 20 422 467 904 3,2

. 20 4349 499 871 3,4

 « »

- /  40 3874 496 781 3,0

- 40 3879 491 790 3,0

,
- .

-
, -

.
-

, , -
, .

-
, - .

.
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1. . . - // -
. –  6, – 2011. – . 19.

2. ., . //
. –  5, – 2004. – . 22–23.

3. . ., . . -
// . –  7, – 

2011. – . 62–64.
4. . . - -

. // . –  5, – 2011. – . 16–17.
5. . ., . . //

. –  8, – 2002. – . 6–8.
6. . – . – 2010 . – 12 .

 636.22/287.082.11

. ., . ., . ., . .,

 « - -

», . , , -mail: sev az_agroinnov@inbox.ru

-
, -

, ,
 [1].

- , -
, , , -

, . -
- -

.
, [2].

, . .
, , -

. , -
, ,

.

, .
-

, , - .
. -

.
-

.
. -

-
. -

, ,
[3].

,
.

.
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 – , -
. . -

, , .
 « » -

 4  18-  (I  – ,
II  – , III  – ,
IV  – - ).  20-

.
- , -

 2,9 %,  – 1,9 %, 
 – 2,6 %,  – 2,3 %.

 « »  2 
 20  (I  – - , II 

– - ).
- -

- . -
 1,01 %,  1,03 %,  1,02 %. 

 1 
 18 

 « »  « »

, %
I II III IV I II

119,9 120,4 119,3 119,7 118,2 120,0

118,1 116,1 117,9 116,3 118,2 116,6

50,8 48,7 49,4 49,6 48,7 48,7

68,1 56,8 59,3 59,7 58,5 58,9

118,1 139,7 140,7 140,8 139,7 139,9

- 81,8 83,3 81,7 80,4 83,1 83,6

37,1 37,4 35,1 34,6 35,8 35,6

 15,2 15,0 14,7 14,7 15,2 15,1

,
-

, -
. , , .

, -
- .

.
 18- .

,
, - .

,  18- , -
 330–340 .

1. . . // -
. – 2005, –  2. – . 80–94.

2. . .  // . – . – 1970, – 612 .
3. . .  // . – -

. – 1982, – 254 .
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 636.22/28.082.42

. ., . ., . ., . .,
 « - »,

. , , -mail: sev az_agroinnov@inbox.ru

-
. -

-
, .

,
-

 [1]. 
. , , -

.
- -

,
, - -

, , , -
, , ,

, -
.

,
 153 000 .

.
,

 80 %.  20  33 %. -
. ,

. -
 (r = 0,22),  ( -

 90 )  0,88. 
 1. 

 1 
-

- -
,

- , , % , %

« - » 1400 5943 95±120 20,0 80,0

 « » 350 3750 90±120 20,0 80,0

 « » 350 3511 100±125 26,0 74,0

 « » 780 3650 110±135 33,0 67,0

 « » 400 4020 97±122 22,0 78,0

 24  37 % ,  65 % 
.  « » -

,  2–3-
.

,
 « :  – 56,9 %, -

 – 20,2 %;  – 12,9 %,  – 11 %. 
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 2 , , , -
 19 %  4  5 . , -

 5 .  2 .
.

 (365 ).
 365  27  61 %, 

 44 %.
-

, . -
,
 365  380 

. -
.

. [2,3].
,

 « » . . -
 (n=350) ( . 2). 

 2 
 « » (n=350)

,

 30 30–59 60–89 90–119 120–149 150–179 180–209 210–239 240–269

n 10 105 140 35 17 8 18 7 10
 % 2,7 30 40 10 5 2,8 5,4 2,0 2,7

 « »  2013  –  2014 
18 %, -  38 %,  7 -  50 %,  50 % 

.
, - -

, , : ,
, ,

,
-

, .

1. . . -
//  –  3 . – 2012. – 

. 2–4. 
2. . . . // . – 

 10. – 2012. – . 38–41.
3. . . //

. –  8. – 2012. – . 39–42.

 636.22/28.082.42

. ., . ., . ., . .,
 « - -

», . , , -mail: sev az_agroinnov@inbox.ru

-
.

-
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.
.

 « » . . -
 4-6  450–500 ,

 90 .
-

 25 .
-

2 .
.

,
 25-30 %. ,

 15–20 % ( . 1).

 1 
2  (n=50)

,

n

-
-
,

-
,

- , %

-

-

 1 - -  % - -  % -

. 25 80 86 10 14 2,4 10 40,0 15 60,0
25 58 61 18 22 1,5 15 60,0 23 92,0

-
, -

, ,
25-31 %.

, ,
.

, ,
 60 %,  20 % , . - -

 22  25 .
 0,9 .

.
-

.
-

2  ( . 2). 

 2
2, , -

 (n=50)

n
,

1–30 31–60 61–90 91 
 %  %  %  %  %  %  %

25 22 86 2 9 1 5 - - - - 3 14 19 86
25 14 55 2 15 1 8 1 8 - - 4 31 10 69

 31 %. 
 17 %. 

, -
, , .

 (
, ) , -

 [1,2]. 
-

,
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, .
, -

[3].

1. . . -
//  –  3 . – 2012.      – 

. 2–4. 
2. . . . // . – 

 10. – 2012. – . 38–41.
3. . . //

. –  8. – 2012. – . 39–42.

 636.22/28.082.42

2

. , . ., . ., . .,
 « - -

», . , , -mail: sev az_agroinnov@inbox.ru

-
. . . (1956), . . (1975) -

,
, .

,
 [1].

,
 « » . . - -

 (n=350) ( . 1).

 1
 « » (n=350)

,
 30 30–59 60–89 90–119 120–149 150–179 180–209 210–239 240–269

n 10 105 140 35 17 8 18 7 10
 % 2,7 30 40 10 5 2,8 5,4 2,0 2,7

 « »  2013  –  2014 
18 %, -  – 38 %,  7 -  – 50 %, 
50 % .

, - -
, , : ,

, ,
,

-
,  [2,3].

, -
.

-

 « ».
 ( . 2).
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 2 

-

. 25 -  10 / ,  5 /

25

 60–70 2 10 / ,
 50 / , -  10 / ,  5 

/  10 
2 10 / , -  10 / ,  5 

/

2 -
. , -

.
-

, , . ,
, .

, -
 25 . ,

, -
.

,
. ,

 58 ,  22 , .
.

, , , ,
.

,
, -

2 .
- -

, , ,  ( . 3).

 3 

n -
,

-
,

, %

- 1-

 %  %
25 58 61 18 75,0 22 86 1,5

. 25 80 86 10 40,0 14 55 2,4

2 -
:

–
;

– , -
 86 %;

– ;
–  86 % (

,  41 %). 

1. . . -
//  –  3 . – 2012. – 

. 2–4. 
2. . . . // . – 

 10. – 2012. – . 38–41.
3. . . //

. –  8. – 2012. – . 39–42.
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 636. 084/.087

-

.,
 « - -

», . , , e-mail: karakul-00@mail.ru

 (1–1,5 % ),
.

-  – ,
.

. - -
,  [1, 2].

- -
.

.
-

 1–1,5 
, ,

.
-

- . -
 3,5-5,5 ,

 0,5–1,0  [3].
, -

,
, .

-
- - -

 1,5 .
 (1 )

 78,0,  – 85 .  I ,
,

( ) , II  0,5 -
, , -

 III 
-  1,5  1 

,  IY 
,  1 -

 881 ,  0,75 , 8,59 
, 79,7 -  ( ).

- -
,

.
- -

 1,5 
 0,26  43 

 (23,21  38,39 %)  26  42  (21,49  34,71 %) 
.

 1 3  III  IY 
 10,42  13,35 %.

-  (> 9,0 
),  9,7–9,8 .

, -
 (  17,80–18,04 %) -
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, -
.

1.  //  : .
. . . – ., 2003. – 456 .

2. . ., .  – .: , 1983. – 446 .
3. . .  // . – : , 1984. – 27 .

 636. 084/.087

.,
 « - -

», . , , e-mail: karakul-00@mail.ru

 – -
, .

- , -
, ,

- -
, ,

.
, -

-
, .

-
.

-
 53,5-58,11 %, , -

-
- , -  –  51,58  67–37 %.

, - ,
-

. -
-

-
, -  ( , ,

), ,  – -
 1 -

- -
-

.
-

, - -
. -

. ,

 42,70  45,50 %, 
 48,48  51,99 %.
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 (  % ): -
-  –  15,  ( ) – 20 

( ) – 10,  –  17,  ( )
– 5,3  – 0,7  0,70 , 8,10 -

 77,4 .

 69,19 ,  – 72,28 ,
 6,59  (10,53 %)  6,45  (9,80 %).

.
,

:  – 5,0 ;
 2,5 ;  – 8,0 ,  – 10,5 ;

 – 9,0,  – 7,0 .
-

 1,5  1 
 60,13  (13,28 %) 

60,83  (10,88 %),  27,55  25,89 %, 
26,28  27,25  48,27  48,77 %  4,64 

 12,92  13,03 , -
 ( )  20,0 %, 

 6580  6600 
 30,91  31,63 %.

 636. 084/.087

.
 « - -

», . , , e-mail: karakul-00@mail.ru

. , -
 – . -

- .
,

.
,

, , -
. , -

- .
,

,
, -

. -

. .
-

.
,  – -

, , -
 –  4  9 .
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, -
.

-

-
.

,  – ( ) + 1 
 ( )  (0,57 , 7,45 , 75 

),
 44,47  46,30 , -

 – 45,03  46,87 ,  3,20 
(8,15 %)  3,60  (7,03 %) .

,
 20-  1,5 -

,
 3- ,

-
 38,50  39,70 ,

 3,75  (12,08 %).
-

,  – (
) + 1  ( ), -

41,27 ( )  42,43  ( ),  19,93 
20,04  49,63  48,49 %, 
(16,63  17,28 )  3,30  (19,84 %)  2,76  (15,97 %).

,
 – ( ) + 1  ( -

),
 40,73  ( )  41,41  ( ), -

 8–9 %, 
 (19,45  19,76 )  (49,08  49,03 %).

:636.294:57

-
 « »  2014 

. , . .,
 « -

», , , wniipo@rambler.ru

-
-

.
 2014 -

 « » »  « »
. - -

.
 1 ,

 51,3 %  54,3 %  – 6,6 % 
,  « » – 2,7 %.

-  ( . 2,3) -
:

 – 27 %,  « »-11,2 %,  I 
 -28,0 % .
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 – 56,1 % 
 – 51,3 %  « ».

 « »  – 42,0 %.

 1 
-

.  % .  % .  %
53 6,6 20 2,7 73 4,7

I 170 21,3 101 13,6 271 17,5
II 433 54,3 381 51,3 814 52,8
III 142 17,8 240 32,4 382 24,8

: 798 100 742 100 1540 100

 2 
 2014  « »

- 1 2 3
.  %  % .  % .  %

2 95 1 1,05 10 10,5 63 66,3 21 22,1
3 72 - - 10 13,8 48 66,7 14 19,4
4 123 3 2,4 19 15,4 69 56,1 32 26,0
5 100 8 8 28 28 38 38 26 26
6 80 5 6,25 22 27,5 47 58,7 6 7,5
7 81 6 7,4 16 19,7 44 54,3 15 18,5
8 62 10 16,1 22 35,5 29 46,8 1 1,6
9 37 10 27,0 11 29,7 16 43,2 - -
10 45 2 4,4 12 26,7 25 55,5 6 13,3
11 32 2 6,25 8 25 14 43,7 8 25,0
12 46 4 8,7 8 17,4 25 54,3 9 19,6
13 12 2 16,7 3 25 7 58,3 - -
14 6 - - - - 5 83,3 1 16,7
15 7 - - 1 14,3 3 42,9 3 42,9
16 - - - - - - - - -
17 - - - - - - - - -

798 53 6,6 170 21,3 433 54,3 142 17,8

 3 
 2014  « »

, - 1 2 3
.  % .  % .  % .  %

2 98 11 11,2 26 26,5 52 53,1 9 9,2
3 49 - - 5 10,2 34 69,4 10 20,4
4 100 3 3,0 11 11,0 56 56,0 30 30,0
5 113 - - 23 20,4 58 51,3 32 28,3
6 41 1 2,4 4 9,8 24 58,5 12 29,3
7 81 1 1,2 4 4,9 42 51,9 34 42,0
8 57 2 3,5 8 14,0 30 52,6 17 29,8
9 38 - - 8 21,1 23 60,5 7 18,4

10 43 1 2,3 3 7,0 17 39,5 22 51,2
11 15 - - 1 6,7 4 26,5 10 66,7
12 53 - - 7 13,2 21 39,6 25 47,2
13 27 1 3,7 4 14,8 10 37,0 12 44,4
14 17 - - - - 4 23,5 13 76,5
15 3 - - - - - - 3 100,0
16 5 - - 2 40,0 1 20,0 2 40,0
17 2 - - - - - - 2 100,0

742 20 2,7 106 14,3 376 50,7 240 32,3
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 2014 -
 « »  4,5 ,  1,7 ,

 3,7  5,2  ( . 4).

 4 
 « »

. .
 1 5,2 3,7 4,5

 1 1,5 1,9 1,7

,  [2] 
10  ( .5)

 5 
 2014 

 « »

 1  , n  %

1 6,7 - -

2 5,40–6,70 9 0,6

3 4,60–5,40 27 1,7

4 4,00–4,60 87 5,6

5 D 3,50–4,00 153 9,9

6 2,70–3,50 298 19,4

7 1,90–2,70 389 25,3

8 F1 1,35–1,90 276 17,9

9 F2 0,80–1,35 226 14,7

10 F3  0,80 75 4,9

1540 100

 5 , -
 (1,90–2,70),  25,3 %, .

 2012 
 (21,8 %),  0,4 % [1].

 27  7 , -
 42  45 ,  15  18. 

, .
,  – , -

.  (64,7–65,0 %) 
,  (1,8 %) .

. -
, -

, .

1. . . // . . ./ , -
. – : , 2013, – .7, . 142–173.

2. : - / . . - .
 – , 2005.-56 .

3.  2014 .
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 636.084.1:636.087.61

-

. ., . .,

-
, e-mail: altayniijiv@mail.ru

-
 ( ). -

-
, .

. .  (2009), . .  (1990), . . ,

 ( )  [1–3]. 
-

.
 [6].

-
, -

.
:

- ,
- , ;

-
.

 « » .
-

-
« »,  (  2531230  21.08.2014 .) [8].

, , -
 ( . 1).

, -
. .

, -
 500–550 . , -

 5- . .
 24 . -

 2 ,  –  6- . .

 1
-

,
. ,

5  (220 ) 89

5 (220)+  « -
»

89

 5-
-

 ( . . ). , -

.
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.
, -

, .

 2.

.  4-  2,6 ,
 2,3 % ,  5-

3,7 %, .
,  6 ,
 6,8 .  4,6 % 

 (p<0,05).

 2 
,  (M±m)

, . +,- , %

3 89,5 ± 1,7 89,7 ± 1,9 + 0,3
4 110,3 ± 1,6 112,9 ± 2,0 + 2,3
5 128,8 ± 1,4 133,6 ± 2,2 + 3,7
6 146,1 ± 2,0 152,9 ± 2,2* + 4,6

,
56,6 ,  –  63,2 ,  +11,5 % 

.

.

,
 ( . 4).

 4 
, % (M±m)

, . +,- , %
3–4 20,9 ± 0,7 22,8 ± 0,5 + 9,5
4–5 15,5 ± 1,2 16,8 ± 0,4 + 8,7
5–6 12,6 ± 0,7 13,5 ± 0,4 + 7,0

16,3 ± 0,9 17,7 ± 0,4 + 8,6

,
- , , ,

.
 9,5 %. 

,  7,0 
8,7 %, .

 5 -

3  ( .1) [7].
, -

.
, -  (

). , -
 3,4 %,  –  4,8 %, .

-
 « », -

.
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. 1. , %

, -
, .

1. . . - ,
 / . . , . .  // . – 2009. – 

8. – . 92–93.
2.  B.C.  / . . . – .: ,

1990. – . 267–270.
3. . .  / . . -

 // . . . – , 1990. – . 163–
165.

6. Khorasani R. Substitution of milk proteon wuth soyflour or meat-solubless in calf milk replacers / Khorasani 
R. Sauer W.C., Maenhout F., Kennelly J.J. // Canad. J. Anim. Sc., 1989.– 69.–V.2.–p. 373-382.

7. . . .- .: , 1976.- 185 .
8. :  2531230 / . . , . . , . .

, . . ., 21.08.2014 .

 636.6./58.085.68

,

. ., . .,
 « »,

. , , e-mail: sibniptij@ngs.ru

-
, , -

,
 [1–2].

 – 

.
,  I 

 – -
 II  –  1 /
 21 .
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, -
, -

.
 II  – 72 %,  5,0 % 

. ,
-

,  5,97–7,46 % 
 6,0–7,89 % .

 18,28 %  I  14,62 % 
II  ( . 1).

,
 ( ) .

 1 

I II
, . 20 23 19

, . 63,65 68,39 67,47
20,1 21,6 21,3

 % 67 72 71
, 11,78±0,16 11,83±0,14 11,79±0,13

, 0,748 0,807 0,793
, : 2,957 2,600 2,682

 1 3,953 3,222 3,382
 10 0,465 0,380 0,397

,  2.

 2 
, %

I II

43,99±0,55 44,19±0,56* 47,10±0,32*
16,57±0,20 17,50±0,16* 18,52±0,31*
25,71±0,52 25,42±0,48 27,21±0,29
1,71±0,22 1,27±0,13 1,27±0,04
1,05±0,06 1,14±0,14 1,15±0,12
1,10±0,02 1,22±0,16 1,11±0,08

88,33±0,04 88,33±0,17 88,06±0,17
0,37±0,01 0,39±0,04 0,38±0,03
11,67±0,04 11,67±0,17 11,94±0,17
0,77±0,01 0,78±0,01 0,77±0,01

70,83±0,57 73,30±0,14* 72,14±0,25*
58,94±0,49 60,34±0,30 59,59±0,66
23,92±1,62 27,92±0,10* 27,09±0,46*
0,38±0,03 0,41±0,01 0,34±0,01

, 0,225±0,009 0,243±0,006* 0,242±0,007*

 I -
 0,2  2,47 % ( >0,95),  II  3,11 ( >0,95)  1,31 % ( >0,95) -

.
.  I 

 0,93 % ( >0,95),  II  1,95  1,5 % 
( >0,95) .

, .
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 I  4,0 ( >0,95)  II 
 3,17 % , . -

 0,17-0,18  7,56- 8,0 % 0 ( >0,95)
. ,

.
, -

 ( . 3). 

 3 

1 2 3

, . 70 80 65
, % 91,43 92,50 92,31

, . 56 66 54
, % 80,0 82,50 83,08

, . 13 15 15
. . 6 6 5

« » 1 1 1
6 8 8
- - 1

, 43 51 39
 % 76,79 77,27 72,22
 % 86,0 85,0 79,59

, 8,00±0,17 8,00±0,16 7,88±0,16
I

, . 60 74 79
, % 91,7 93,85 94,94

, . 55 65 69
, % 91,7 87,8 87,34

, . 11 11 14
. . 5 4 4

« » - - -
5 5 9
1 2 1

, 44 54 55
 % 80,0 83,08 79,71
 % 88,0 88,52 84,61

, 8,07±0,14 8,03±0,17 8,00±0,18
II

, . 60 65 54
, % 93,33 93,85 94,44

, . 50 55 46
, % 83,33 84,61 85,18

, . 10 10 10
. . 5 4 3

« » - - -
3 6 6
2 - 1

, 40 45 36
 % 80,0 81,82 78,26
 % 88,89 88,23 83,72

, 8,06±0,17 8,03±,17 8,00±0,17

, , -
 91,43 %  92,31 %, I  91,7  94,94  II  93,33 %  94,44 %, 

,  0,27–1,9 %  2,13–2,63 %.
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 (78,26–83,08 %) -
 I  II .

 3,12–6,99 %.  1 
 7,88  8,07 .

,  –  8,33 %  12,96 % 
,  10,0  15,38 % -

. , : «
»,  [3].

,
- -

. -
, -

,
.

3. . .  / . ., . .,
. ., . . // . – 2008. – 4. – .46-54.

4. . . -
/ . . , . . , . . , . . // . . :

 VII . .- . . ( , 21–22 . 2010 .). – : . .
.- . . – 2010. – .222–223.

5. . . // . .- . .
- : . . . . . – , 2005. – 118 .

 636.1,2,3,4, 575.11

-
-

. ., . ., . .
-

, . , , sdnurbaev@mail.ru

- -
. -

-
,  ( ,

, .).
, -

.
,

, -
, ,

. .
 –  – -

 (variable number of tandem 
repeats, VNTRs).  –  – -

 1  6 ,  (short tandem 
repeat, STRs).

-
, ,  “ ”,

 “ ”.
.
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, , -
 ( )

 ( ) . , -
,

-
 ( ).

,
- - , ,

 ( ) ( . polymerase 
chain reaction, PCR). - -

, :
- , -

;
- , , -

,
;

- ,  1–3 ,
.

- - -
 –  ( ) (AMPlifi ed 

Fragment Length Polymorphism (AMP-FLP method). ,
 ( ) -

.
, .

-
, .

-
-

 – - -
. - ,

 ( , ,
) .

, , . - -
 ISAG (International Society for Animal 

Genetics).
 ( KZ.

.02.0377  20.02.2015 .,  20.02.2020 .) -
- . -

 –  2 . : , . , .
, .51. , -

, .219,222. . 8(727) 303-65-40.

 636.933

1 . ., 2 .
1  « - -

»,
2 - , . ,

, e-mail: karakul-00@mail.ru

-
.

, .
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,
, .

-
 370 ., ,

.
-

- , -
.

.
 (76,8 %), 

 (65,0 %). 
(P>0,99). , ,

.
-

,
 (14,3 %), 

 (10,0 %).  (P>0,999).
. -

,
.

.

(13,4 %),  1,8 % (P<0,99) , -
-  5,1 % (P>0,999). 

 –  5,2 % (P>0,999), 
 –  9,4 % (P>0,99). 

 8,9–23,4 %, 
.

, -

. , -
.

 636.1/ 084.1. 

,

. ., . ., . .,
. ., . .

 « - -
», . , , e-mail: sevkaz_agroinnov@inbox.ru

.
, ,  15 % . -

,
.
, : , ,

, , , . .
, .
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- , -
,

.
 « - -

»  2013  « - » - -

.
, -

 – .
.

.
. ,

,
,  1 .

- -
.

,  1.
 0,8–2,2 % 

 73,3; 74,7  74,1 %  72,5 % .

 1

a

72,5 76,0 79 58 53 78
I – 73,3 77,2 81 59 54 80
II – 74,7 78,9 82 60,5 55,1 82
III– 74,1 78,2 80 60 55,0 81

 1,2–2,9 %,  1- 3 %, -
 1–2,5 %,  1–2,1 %  2 – 4 % 

( . 1).

. 1. 

, , -
,

, .
 2  14.0 % ,  11,2 %  4,56 %  1 -

.
, - ,

, -
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. ,
, ,

.

 636.1/ 637.171

. ., . ., . ., . .,
. ., . .

 « - -
», . , , e-mail: sevkaz_agroinnov@inbox.ru

, -
, -

. -

.
, -

, .
-

, , -
. ,  20 ,

 8–10 % ,  200–300 
. -

, .
, - -

, . ,

- .
 +4o . -

- , -
 ( ),

 – .
, ,

.
,  « » -

.
-

,

(  – ).
-

,
, -

.
-  ( .

) :
-  – *;
- -  ( )  – ;
- -  ( )  – ;
- ,  – SK.

 «
» -

, .



164

-
.

-
,  ( ,

, ) , .
-

,
.

-
 7 .

-
, ,  100–110º ,  – -

, .
-

.
-
.

,
 – 4,8 , -

-
, . .  135–1380 ,

 3  ( , )
.

,  10 , -
 1220 ,  – 5  (  – , ,

). -
 +4° , . : ,

, , .
: . -

.
, -

, .

 636.1/084.55

. ., . ., . .,
. ., . .

 « - -
», . , , e-mail: sevkaz_agroinnov@inbox.ru

 – , -
. -

,
,
.

. ,
 1,9–2,2 ,  1,3–1,5 . -

.

50–100 %. 
-

.
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, -
, , -

.
, -

, .
-

 « » -
.  2 

 « »  1,5  (n=10)  2 
 (n=10), 

, -
, .

-  70 .
, ,  – 40 %,  – 60 %. 

-
 30 -

 40 .
, .

(40–50 ).
 ( . 1). 

 1

1 2 1 2
, 5,9 3 3,6 9,8 6 6

 +  + , 4,15 2 4,3 6,9 3,36 7

, - 12 3,5 - 20 5

, - 12 3,5 - 20 5

, - 0,5 0,5 - 0,5 0,5

, 25-30 30 30 45-50 50 50

32 32 32 32 32 32

:

8,5 5,1 8,7 14,2 13,8 13,7

, 85,77 81,5 87,5 142,5 138,9 137,6

, 8501,5 7703 8022 14126 13404 12718

, 722 951 1227 1199 1538 1326

, 1559 1535 1311 2590 2743 2086

, 5091 3891 4688 8461 6851 7548

, 124,8 437,1 235,2 206,3 - -

, 2596 - - 3036 - -

, 27 41,7 29,2 45 71 45

, 25,5 32,3 32,3 42,5 51 48

, 98 735 261,8 162,7 1240 388,1

, . 10 10 10 10 10 10

 2 ,
.

 – 30 %,  – 40 %,  – 20 %  – 10 %; 
 –  60 %,  – 10 %,  – 20 %  – 

10 % .
-

 (  25  40 -
), . -

, .
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, .
, -

, .
, .

.
, -

, ,
, -

 ( . 2). 

 2 

,
, ,

, (70 .) 285,0 341,0 56,0 800

+ 283 362 79,2 1131

, (30 ) 283 314,6 31,6 1053

, 314,6 362,2 47,6 1190

I–  (20 .) 314,6 336,6 22,0 1100

II–  (20 .) 336,6 362,2 25,6 1280

, (70 ) 430 479,7 49,7 710

 + 435 498 63 900

, (30 .) 435 459,3 24,3 810

, 459,3 495,3 36,0 900

I–  (20 .) 459,3 477,1 17,8 890

II–  (20 .) 477,1 495,3 18,2 910

,  70 - -
 1,5  56 ,

 800 ,  (30  + 40 -
) – 79,2 ,  1131 .  1 

23,2 .
 49,7 , -

 710 ,  ( + ) 63  900 
.  1  13,3 .

 1  1,5  25984 , -
 16625 ,  10  259840  166250 -

.
, , , -

. , -

, ,  – -
. ,

,
.
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 636.1/084.22

,

. ., . ., . .,
. ., . .

 « - -
», . , , e-mail: sevkaz_agroinnov@inbox.ru

-
, .

, , -

.
-

, , -
. ,  11–12 %, 

 – 50–55 %. 
- -

.
,

. -
, -

,
. -

, -
.

, -
.

,
, . . ,

, .
,

.
- - -

 ( , . .),
.  ( ) -

, .
 II  III .

.
 10–15 %,  12–16 %, 

 15–20 %,  10–20 %. 
 7–12 %,  10–14 %.

-
,

, -
.

.  1 
0,16 . .  30 , .

,  10–15 %.
 45-50 

.  -5, -7º . -
.
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- . -
 250 , . -

, .
 500  12 

.
,

, .  1 
,

.
, -

:
 1,48 ,  1,52 .

 1

-
, %

 1 ,
. .  1 

36,5 134 38 287 457 0,96
43,7 117 35 307 440 0,79
67,6 149 27 386 362 0,65
79,8 73 25 425 411 0,48

1 .
2,9 / ,  – 1,1 / .

-
.

 1 .
 13 ,  – 

10 .  0,6-0,7. -

 – . -
, .

-
. -

-
 25 %.

 636.087.084.1.22.28

. ., . .
 « - -

», . , , -mail sevkaz_agroinnov@inbox.ru

- -
,

, -
- .

, -
, . -

 – [1].
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-
, ,

. -
. -

, .
 – , -

. -
 70  150 [2].

-
.

, ,
.

. : ,
, , , -

, , .[3].
 (n=80)  (n=80) 2013 

 « »
« » . , -

, , -

600–700 ,  800–900 .
,  (

) , ,
.

, -
.

,  3,5-4 ,  6 ,  – 8 ,
2–2,5 .  0,8 

, ,  ( . 1, 2).

 1 
,  340 – 420 ,

 « »

-

1 2 3 4 5 6
3,5 3,5 4,0 4,0

6,0 6,0 6,0 6,0

 8,0 8,0 8,0 8,0
2,0 1,2 3,0 2,2
- 0,8 - 0,8

1,5 1,5 1,5 1,5
20 20 25 25
30 30 30 30

:
7,8 7,9 8,5 8,5
5,4 5,6 6,1 6,1
58 62 65 66

691 865 806 978
196 237 227 267

:
7,7 7,8 8,0 8,0

. . 0,65 0,67 0,73 0,73
0,74 0,75 0,80 0,80

 % 8,9 10,7 10,2 12,7
 % 21,4 21,7 20,6 20,7
 % 2,3 2,6 2,6 3,1
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 2 
,  330 – 430 ,

 « »

-

4,0 4,0 4,0 4,0
6,0 6,0 6,0 6,0
8,0 8,0 9,0 9,0
2,0 1,5 3 2,2
- 0,8 - 0,8

1,5 1,5 1,5 1,5
20 20 25 25
30 30 30 30

:
8,0 8,1 8,6 8,6
5,6 5,7 6,2 6,2
63 66 72 73
714 919 827 1001
254 291 280 318

:
8,3 8,3 8,7 8,7

. . 0,64 0,64 0,71 0,71
0,79 0,79 0,88 0,88

 % 11,1 12,8 11,7 13,9
 % 2,9 3,2 3,2 3,5

 – -
.

, . ,
, -

, .

 8, 12, 15  ( ). -
 (8–15 .)  (8–15 .), -

 12,1 – 10,8 % 
-

, : , -
, , -

.
, -

-
. ,

.

.
 20 .

 142080 ,  142080 -
.  1 .

11600 ,  10400 .
20 .  232000 , -

 208000 , -
 (0,8 ).

1. . .  / . . //  – 2009. –  8. 
. 35-36.

2. . . ,
/ . . .// , 2003, 9, . 15–19.

3. . . ./ . . ,
. .  // . – 2009 . – 2. – . 11–15.
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 636.084.4

. ., . ., . .,
. ., . .

 « - -
», . , , -mail: sevkaz_agroinnov@inbox.ru

 ( )
, , -

.
, ,

.
 6 .

 3-4  ( , , ,
). -

. .  1  4 
,  2  6 . - -

 2,5-3 ,  3 .
.

-
-

 63–1  6 -12 .
 2  6- ,  3,5 

 12 .  –  5 ,
 3 , , : ,  15 , -

 20–25  [1].
: , -

, , , -
.

-
 « - » -

- .  2 
 ( ) , -

 50 .

 (3-6 ).
, -

, . .  0,5 
.

 90 . -
, -
,

. -
.
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- , - -
, . ,

« » :
–

;
– -

- ;
– -

 (3-6 .),  2011 .
 2012 ;

–
.

 « - » , -
, , -

, , , ,  – ,
( . 1).

 1

.

.

4 5 6

- 2,0 1,5 - 2,0 1,5 - 2,0 15

- 5,0 3,5 - 5,0 3,5 - 5,0 4,0

. - 1,0 0,7 - 1,0 1,0 - 1,0 1,0

- - 0,5 - - 0,5 - - 0,5

- 15,0 15,0 - 15,0 15,0 - 15,0 15,0

:

2,8 2,9 2,6 3,1 2,9 3,0 3,4 2,9 3,1

. . 2,2 3,4 2,9 2,5 3,4 3,1 3,0 3,4 3,2

22,3 35,3 31,0 25,5 35,3 33,1 27,5 35,3 34,0

2,5 3,8 3,0 3,3 3,8 3,29 3,6 3,8 3,4

330 270 325 330 270 345 340 270 355

180 116 130 185 116 120 190 116 122

560 968 760 650 968 760 684 968 805

420 555 390 450 555 443 458 555 467

292 76 55 300 76 61 307 76 60

20 15 12,2 20 15 12,4 13,0 15 13,0

15 8,6 10 15 8,6 11,8 15,0 8,6 12,0

55 137 97,7 70 137 98 85 137 98

. -
-

. -
 118  1 

 [2].



173

-  25.11.2011 .  25.01.2012 .
, -

 10  ( . 1).
 180 

800 -  (90 .).

. 1.

- -
,  0,5 -

 700 ,
,  118  1 

.
.

, ,
. , -

.  2

 2 

. .

(450 / ) . - 360

 (90 )
(25 / ) . - 56

. - 304
 1 . - 6080

 ( )
, , -

.
, , . -

 4-6 .

1. . . . ., . . .// -
.– . – 2005. – 262 .

2. ; / . . . -
, . . , . . . – .– .; – 2003. – 

456 .
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 636.084.4

-

. ., . ., . .,
. ., . .

 « - -
», e-mail: sevkaz_agroinnov@inbox.ru

,
 4000–5000 ,  6000–7000 , -

 – 8 000–10 000 .
. ,  5000 ,

2 500 .
 « »  – -

. -
,  37–39 %, 
 18 %. 

, ,
. , -

.
, -

, ,
– , .

 – , -
.

.
-

,
.

- -
 (  3 ),  « »,

, .
 6  (180 ) -

, ( )  15 , -
( , 1970). 

-
, , ,

.
.

:  (
), ,  (  +  + ) – , -

 –  ( , , ), -
 1,5  ( . 2).

.
-

 ( , , , , ,
, , , , , , ,

, , , , , ).
.

 1883 .
 2093 .  1  105,8 -

,  94,2 .
, -

, , , . ,
-

. ,
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 2
 « »,  600 ,

 24 

.
.

 ( ) 7 7

 ( ) 21 21

 ( - ) 9 9

 ( ) 7 5
- 1,5

1,5 1,5
:

, 22,12 21,78

, 19,98 19,78

232,5 227,2

1883 2093
:

10,5 10,4

. . 0,9 0,9

1,05 1,04

 % 85,1 96

-
, .

 15 .
,  1,5 ,

 ( . 3).

 3 
, ( S )

1 727,6 780,40

2 736,8 796,20

3 761,2 801,20

4 728,8 800,40

5 742,6 796,00

6 631,6 764,20

4 328,6 4 738,40

, ,  – 4738,4 
,  – 409,8 . -

, .
-

.  4.

 4 
 ( S ), %

3,73±0,1 3,86±0,1 3,4±0,25 3,6±0,31

, -
.

, .
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,
- -

.
-

:
, ,  1  ( . 5).

 12960 .
, ,

 19824 .

 5 

.
. . .

. 180
4 328,6 4 738,4

- 409,8
 1 80
 1 - 54

- 9720
- 32 784
- 23 064

 (180 )  19824 .
, , -

. -
, -

.
-

 409,8 ,
.

1. . . // -
 –  6.- 2011. – .19–23.

2. . . -  20 // -
 –  7. – 2011. – .15–17.

3. ;  / . . . -
, . . , . . . – .– .; – 2003. – 

456 .

 636.084.636.087.7

-

. ., . ., . .,
. ., . .

 « - -
», e-mail: sevkaz_agroinnov@inbox.ru

-
, -

,
.

. -
, , -
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 18–25 % [1,2]. .

, - .
,

, , ,  – -
.

, , , - -
- . ,

 ( , , , -
)

 [3.4]. 
-

, -
.

- -
 « - » , - -

 3600 -
.

,  15  [ , 1970].
-  180 .

,  1,5  1 ,
.

 ( -
). .

 (n=30), -
 – 426 ,  – 424 .

. -
 « - ».

 ( . 1).

 1 
 « - »

- - -
 %

- -

-
,

-
, , , ,

- 3 82,9 6,4 11,1 30 2,9 48,4 5,9

3 83 4,9 10 305 12 368 13,1

3 20 2,1 12 75 6 119 14,7

3 88 11,4 36,2 12,3 83 25,1 24

 (
+ ) 3 86 11,2 90 68 36 73,2 3

3 77 12,3 65 - 2 757 105

,
, , -

.
, -

 – .

 « - » ( . 2).
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 2 
 « - »,  500 ,

 12 

- , 5 5
, 20 20

, - 1,5
 ( + ), 6 5,5

, 1 1
:

,  14,01 14,96
, 12,06 13,36
, 150,56 162,06

, 1949 2503
:

, 10,7 10,8
. ., 0,86 0,89
, 1,07 1,08

, % 13,5 16,7
, % 23,7 22,9

-
 1,5 .

-
 – 105,6  87,4 .

,
,  (  1).

. 1. ,

-
 « – ».

-
.  ( . 3).

 3 
 « - »

, % 3,71±0,21 3,74±0,20
, % 3,30±0,18 3,32±0,19

, % 3,68±0,20 3,73±0,22
, % 3,29±0,08 3,35±0,19
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 –3,74 % -
 – 3,71 %,  – 0,03 % .  3,30 

3,29 %,  3,32  3,35 %. 
, -

 (180 )  252 ,
 20160  ( -

 80  1 ).

.
-

 18,2 , ,  105–110 
 1 .

, -
 252  180 . -

.

1. . ., . ., . ., . ., . ., . .
. .– . – 2005. – 262 .

2. ;  / . . . -
, . . , . . . – .– .; – 2003. – 

456 .
3. . ., . ., . ., . ., . ., . .

. , .– « -
». – 2008. – 262 .

4. . . .
// . –  10. – 2012. – .46-47.

 636.082.11:591.813

-

. ., . ., . .,
 « -

», . , . E-mail: givotnovodstvo@mail.ru 

. -

 [1].
,

:  ( ) .
-

. , -
, .

-
,  [2,3].

-
- ,

.
-

.
 5 - - -  « » -

 449 .
 « »

.  in vitro -
.



180

.
 «Axioscop-40» («Carl Zeiss»- ),

 «  3.1.».
 807 .

 (2n=60–1)  5 - . -
 449  42  (9,35 %) 

 (  8,65 %  12,50 %). -
.

.
,  2n=60+1 .

,  449  3 
 (0,67 %) .

318  81  2 
(2,47 %) , 311  120  (0,83 %).

, -
.

.
,

 0,67 % (  0,0 %  1,29 %).
, -

. -
, - .

1. . .  // 
. – 2008. – 1. – .58–72.

2. . . , -
. / . . . . . , – 1980. – 16 .

3. . .
. / . . . . . , , – 1991. – 

19 .

 636.082.11:575.243

. ., . ., . .,
 « -

», . , . E-mail: givotnovodstvo@mail.ru 

.
-

.
- , -

, ,
.

11  99,9 %. 
-

 [1, 2, 3].

, .
-

.
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 Pure 
Link Genomic DNA Kits , . -

,
.

 ABI 310 (“Applied Biosystems”, 
)

. : TGLA126, TGLA122, 
TGLA227, INRA023, ETH10, ETH225, BM1824, BM2113, SPS115, TGLA53, ETH3.

 ( ) -
.  M. Hei c .

.
,  10 -

- .
 176 

 11 . , -
 17, 11,  10 .

.
- ,

.  -8,09, -
-0,695,  TGLA 227  115 

0,6758±0,0293, . -
 -7,82,  -0,7028. 

 ETH10  113  0,6071±0,0533,  BM 1824  178 
 0,6898±0,0336,  SPS 115  248  0,7738±0,0456. 

 9,36,  -0,657. 
 ETH 225  215  0,8483±0,0211.

-
.

.
-

,
, .

1. . ., . ., . ., . ., . ., . .,
. .  // 

. – 2011. – 6. – .70–74.
2. . ., . ., . ., . . -

 // . – 2010. – 2. – . 40–43.
3. . ., . ., . . -  // -

. – 2013. – 7. – . 8–9.

 575.17:597.4/5

-

. .1, . .2, . .3, . .3,
1  « - », , ,

2  « », , ,
3 , , , e-mail: sholpan.sar@mail.ru

 (Sanderlucioperca)  (Sandervolgensis) , -
,

, .
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, -
, .

, ,
, -

, -
.  ( , .) -

- .

. , -
, , -

. -
, -

, .
-

:  (PALL) (Ivanovaetal., 
2006) c ,

, -
 ( yt B), -

 (HaeIII  Tsp509I) -
 2 %- . -

: GluFish 
( ) – AACCACCgTTgTTATTCAACTACAA  THR-Fish ( ) – ACC
TCCgATCTTCggATTACAAgACC. 

-  100  15  [70 -HCl (pH 
8.3), 16,6  (NH4)

2
SO4, 2  3  MgCl

2
,  100 -

,  1,5 , 1 . olarTaq- ].
: : 95 C – 10 , -

(30 ):  – 94 C – 20 ,  – 54 C – 40 ,  – 72 C – 
60 , : 72 C – 10 .

 450 . -
 5 

. -
 HaeIII. -

 37 ,  20 .
.  1.

 1  2  3  4  5  6  7  8  9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  2 4  2 5  2 6

. 1. - .

: 1,14,26 – ; 2,3 – 
yt B ; 15 – yt B ;

4–13 –  17–25 – -
HaeIII.
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- -
, -

, -
.

 636.2.082

1 . ., 1 . , 1 . ., 2 . .,
1 - -

, , , sibniptij@ngs.ru
2  « », , , ooovirt@mail/ru

,
, . , -

, .
 ( , ,

), , . -
, , , -

, -
- .

- ,
, -

,  [1, 2, 3, 4, 5, 6].
 « »

, . -
 30 ,

 (270–320 ), , .
, , ,

 10  19,1 .
 830 . -

,  38 ,  « »,
.

, , ,
, , ,

,  – 73 %, -
 – 25 %,  – 1 % ( . 1).

, ,
, .

- . -
-

 (-3 %),  (-16,5 %),  (-2,5 %). 
.

,  ( . 2), -
.  10-

 1331 .
 20- ,  19 -

 960 , , -
, .

 (  3 
),  500, 600  700 ,

( . 3, 4).
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 1 

(  – 1500 )

, -
,

-
,

, - , ,

1,4 11,2 1204 125,3 25,2 384,2 106,1

7 35 3528 378,7 61,6 889 124,6

5 13,5 1320 185,5 32,5 394 43,5

 (33,5 %) 5 30 3140 295 204 260 74

 (24,9 %) 3 32,1 2598 444,6 123 299,4 19,2

1 9,36 800 99 - - 543

0,06

0,06

131,1 12590 1528 446,3 2226,6 910

109 10333 1495 411 2000 1000

+, - +22,1 +2257 +33 +35,3 +226,6 -90

, %
 (58,2 % .) 10,4 12,1 -3,9 -18,8

10,7 14,5 4,0 19,3

 2 

( , .)
,

, ,

 10 . 218

11 237 19,0 1900

12 278 41,7 1390

13 318 39,0 1396

14 360 42,0 1364

15 399 39,0 1300

16 439 40,0 1290

17 472 33 1100

18 513 41,4 1334

19 542 29,7 960

20 582 39,6 1277

, 1331

 3 

, .

16,6 . 18,7 . 20 .
, / % 510,0/100 572/12,5 665,5/116,3

, / % 289,0/100 321,1/111,1 372,6/116
, / % 117,5/100 124,1/105,6 142,6/114,9

, / % 3,85/100 8,31/215,8 10,30/123,9
, / % 27,1/100 27,7/102,2 34,9/125,9

, % 56,7 58,1 59,0

, ,
,  1-  2-  3- -

 12,5, 16,3  11,1  16 %. ,
 (5,6  14,9 %),  (15,8–23,9 %), 

.
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 55  63 %, 
 « »,

 650–700  18–20 .

 ( . 4). 

 4

16,6 . 18,7 . 20 .

, % 75,3 73,5 72,4

, % 21,8 21,9 21,5

, % 1,75 3,48 4,17

, % 1,10 1,01 0,97

, %:

1,48 1,58 1,62

0,60 0,41 0,51

0,32 0,34 0,43

16,35 19,47 20,21

- 5,3 5,7 6,1

, -
 1,8 %  18,7-

 2,9 % –  20- . -
. .  16,6-

 1,75 %,  18,7- -
 2 ,  20-  –  2,38 ,  4,17 % 

.
, , -

,
 20- .  (  1–3) 

,  20-  650–700 .
- -

 (21,21  6,1)  ( . 4).
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1. . .  –  // -
. – 1995. –  3. – . 2–4.

2. .  // . – 1982. – 
 11. – . 23.

3. . .
 // . – 2008. –  12.

4. . . :  / . . ,
. . . – ., 2002. – 232 .



187

5. . .  / . . ,
. .  // . – 2007. –  8. – . 50–52.

6. . . -
 // . – 2011. –  1. – 

. 53–58.

: 636.22/28.082

. ., . .,
 « »,

. , , mtamarovskiy@rambler.ru

-
, -

. ,
, ,

. ,
,  2  1,5 -

, .
, ,

, -
, .

 10  (1990–2000 .)  2,4 , .

-
,  ( ) . -

, -
-

, .
, -

.  (  80 % 
) , -

. ,
,
.  « »  « - » -

, , -
.

- , ,
. - -

. -  (
) . -

.
 (

),  45,0 . -
 170,0 .

-
,  11 

.
.  – -

 1000 . -
-

.
3410,  6191,  6527 . ,
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- , -
. -

. -
-  (  8 

15 . 981–1005 .)
6,0–8,6 %;  –  34,3-37,6 %;  5,3–7,9 % -

 1 .
 17,9 

:
, ; -

. -
,

.  2007 .
 1350  –  1165, 

 (1020–1040  8  15 .).
 9,4–10,0 %,  –  4,2–6,9 %,  –  3,7–5,9 %, -

 –  3,4-5,5 %. 
.

-
, , -

- -
.  – 

.

-  « »
-  – 

, -
,  2000 . .

“ ” .
 – , , -

,
 « » . ,

,
,

,
- .

 – -
, - -

- ,
.

 636.082:636.597

1 2

. ., . ., . ., . .,
 « - »,

. . , . , ,
e-mail: sevkaz_agroinnov@inbox.ru, e-mail: brontozawr1989@mail.ru

, , -
.

. , -
. ,

[1].
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, ,
, , -

, , . . , ,
, ,

, .
, -

,
, ,

,  [2].

, -
. -

, ,
, - -

- .
. , -

-
.
 – 

, .
,  2 

 ( 1 2), -
.  1 :

 7- , , ,  1 -
 1–7 

 ( , ).  7- -
, .

2 : ,
, ,

 7- .

 7 .
 7 -

: 1 -  – 3,4 ,  – 3,1  ; 2 -  – 2,9–3,2 ,
 – 2,7–3,0 .

 15–20,   – 3-5 -
, . -

.  7 
:  – 4,  – 20 %.

 (  270–300 ),
 (10  50 – ).

. 1  7-
, ,

 ( . 1).

 1 
1 2

1 2

, :
7 : – 
                – 

3597,1+68,47***
3386,6+22,84***

3067,4+63,25
2873,2+34,11

 1  1–7 , 3,0+0,08 2,99+0,01

 40 , . 194,6+0,34** 192,0+0,41

, % 97,8 96,9

, % 87,4 96,9

, % 85,6 87,0

 40 , % 3,3 6,3
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2 1 – -
: , 1  9,5 %  96,9 %, 

 87 %,  85,6 % 1.
,

. ,
, .

1  7- -
 3,3  3,0  1 . 2

.  40 
 190 .

, ,  336,6 ,
 – 342 .

-
1 , 2 – -

. , -
,

1 2.

1. . ., . ., . .
 /  «

»,  1. – .- 2013.- . 22.
2. . ., . .  – // -

  X . – : -
. . . , 2014. – . 135–136.

 636.294.081 

 « - »

. .,

-
( ), . , , -mail: wniipo@rambler.ru

, ,
- . - -

.
, -

, -
. .

, , , - -
. ,
, ,  – -

.
- , -

. ,
, -

, , -
 [1]. 

,

 ( -
).

, -
: , , , .
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 – , ,
, -  [2]. 

 « - »,  2010 ,
- ,

.
, , -

, , ,
.  « -

» , - -
 (  « », /  « »),

.  « » -
, - .

 1. 

 1
 « - »

,

 1  1 
2010 710 4180,88 7,43±0,11 2,78±0,19
2011 675 4099,05 7,17±0,08 2,68±0,15
2012 712 4492,82 7,57±0,20 2,84±0,08
2013 717 5020,48 7,37±0,08 3,34±0,11
2014 688 5023,12 7,84±0,09 3,02±0,08

,
.  2010  2014  3 % (22 ). -

, .  5 .
 5  800 . -

.
 4 %  2014 ,  2010 .

, . ,
,  1  2014  7,84 , -

 2010  (  400 ).
 4,5-5,1 ,  – 6,66 .

 2,7 ,  1,18 , -
. , -

.
. ,  2,68–3,34 , -
- -

(  2,4  1,6 ). -
-

.
 2. 

 2 
-  « - »

2010 2011 2012 2013 2014
.  % .  % .  % .  % .  %

227 32,0 214 31,7 215 30,2 341 47,5 341 49,5
I 277 39,0 256 37,9 300 42,1 250 34,9 253 36,8
II 183 25,8 169 25,1 170 23,9 117 16,3 85 12,4
III 23 3,2 36 5,3 27 3,8 9 1,3 9 1,3

: 710 100 675 100 712 100 717 100 688 100

,  2 ,  2 
 (47,5-49,5 %), -

. -  2014 
,  49,5 % ,  2010 

 17,5 %.  I  2014 
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.  II  2014  2 ,
2010  4 % ,  2013 .  III-  2 

 1,3 %, .

, -
- ,

.  32 %.

-  – 7,84 ,  – 3,02 ;
 1,62  15,30 ;

- :  – 49,5 %, I  – 
36,8 %, II  – 12,4 %  III  – 1,3 %;

-  – 32 %.
,

- , .

4. . ., . ., . . . - -
 « - » / . - . – 2010. – 48 .

5. . . , : . . … .
.- . . – , 2008. – 22 .

 636.295

.1, .2, .1,
1 - . ,

. ,
2 - -

, ,

-
,

.
-

.  148,9±3,8 ,
-  154,7±2,1 , - -

 160,1±5,2 ,  164,6±4,8 , -
 152,4±2,9 ,

 138,5±2,9 ,  142,7±3,3 ,  F½ (
– , ) – 156,9±4,1 ,  F½ (

, ) – 161,3±3,2 ,  F½ (
, ) – 142,5±2,6, -

 F½ ( , ) – 147,1±3,1 .
 (10,7–11,4 ),  (0,10-0,12 ),  (0,11 – 0,12 ) -

. -
 – 0,08±0,02 ,  0,06±0,01  .

 0,06  0,08 . -
 0,07 .

,  0,07 .
 (26,5 )  (27,2–31,8 ),

 (29,1 ).  F½ (  – -
, )  – 29,9±0,3 , -

 F½ ( , ) – 30,1±0,3 
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,  F½ ( , -
) – 30,5±0,4 ,  F½ ( , ) – 28,4±0,2 

.
, -

, : , ,
; , -

,  ( , -
); -

 (1,2) . -
 22 0 ,  10000000, -

.

 5 %,  3,2 %, -
 4 %. - -

,
-9001.

,
:

-  – , ,
;

-  – , ;
-  – -

 – 
 (308,4 %), 

 (0,1 %),  ( 50,7–73,8 %), -
 (29,0–36,7)  (108,5–145,3 %). -

 239,4 %. , -
 2 

.

 636.082

., ., .,
 « - -

», . , , e-mail: karakul-00@mail.ru

-
 IT- , -

, ,
. -

-
.

-
- -

,
. , -

-

, . -

, , -
, . ,

, , ,
; , -

, ,
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. ,
,

.
 Pascal, 

.  ( )
, , , , , -

, , ,
, , .

, -
, -

.
, , -

, .

: , , -
, , , , , , .

, , -

, ,
, , , , . -

- -
: , -

, .
, .

.
- -

, , , , ,
, ,

.
-

, , -
, ,

.

 “ ”

. 1, . 1, .2,
1- , ,

, ,
2- , ,

E-mail: Natasha0130@yahoo.com

. -
 2012–2015 -

, -
 “ ”  ( ). ,

 “ ” ,
, , , ,

, , .
 44.5 ,  60.0 ,  30 , -

 49.5 %,  1 -5.5 ,  55.4 %, 
 27.5 %,  16.4 %,  0.71 %,  3230  13501 . -

 68 ,  76.6 ,  43.7 ,
54.8 %,  1 -6.6 .

, , - ,
.
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 1931 - -
. -

, -
- -

 7  “ ”  “ ”. -
 1970-1990 

 “ ”.
-

- -
, .

 25.0 .
,  “ ”.

. , 7 -
,  25 % 

. : n=838 ,
n=2017,  n=23 ,  n=9 , -

n=100,  n=173 ,  n=5 ,
 n=6 .

 1 
 / /

 /V/25-VI/20/  /XI/1–15/

n M m G Lim Cv n M m G Lim Cv

- 134 65.5 0.6 7.6 49–81 11.6 14 75.4 2.2 7.6 67–95 10.0

1452 44.3 0.3 4.9 36-62 10.8 47 59.5 0.9 5.7 49–75 9.1

 1.5  16 35.6 0.3 5.6 28–45 14.6 15 54
2.0

7.5 44–71 13.5

 1.5  272 32.8 1.0 5.5 46-66 10.4 30 50.1 1.0 5.5 46-66 10.4

23 68.0  1.3 6.8 57–81 10.0 13 76.6 2.2 7.6 71.5–96 9.4

29 3.7  0.1 0.6 2.5-5.0 14.8 25 36.5 1.0 4.9 31–49.5 12.8

37 3.5  0.08 0.5 2.8–4.5 13.0 7 35.4 1.8 4.4 28–40.5 11.4

.
-

.

. 1. / /
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 2 

 1.5 

m Lim

3 2 2 2

, 26.5 2.9 23-31 24.3 15.4 39–44

 /
/

20.8 2.5 18–25 18.8 10.9 34.5

 % 78.5 77.3 70.7 78.4

 / / 1.0 0.2
0.7–1.3 1.1 1.0 2.5

 % 3.7 4.5 6.5 5.6

4.0 0.6 3.4- 5.0 3.3 2.8 5.6

 % 14.0 15.0 17.8 13.0
0.5 0.1 0.2 0.8

 % 1.8 0.4 1.2 1.8

 1 5.5 0.3
5.1–6.0 6.0 4.5 6.6

. ,
- .

 “ ”
.

 3

,  %

61.48 22.00 15.87 0.68
 1.5 59.18 23.04 17.06 0.70

54.55 28.70 16.04 0.71
53.68 28.92 16.57 0.77

 “IR Prestige-21” 
KBr1:100 , , , 3 , 4 , 6 . -

 “IR Solution”  4000–400–1 -
.

 4 

 1.5  7 3  4  6 
mid I (NH) 3292 3300 3294 3292 3308 3298
mid II (NH,OH) 1541 1545 1541 1543 1537 1541
midIIINH,OH,CN 1169 1171 1159 1171 1169 1163

.  (CH) 2961 2959 2957 2957 2959 2961
. ( =O) 1744 1742 1742 1742 1744 1744

 3300,3308, 1543, 1547 -1

 NH, OH, CN -
 2,3 

. -
,  2 , 3

.

.
CH,C=O

,
.
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 1898 . ,  1927 . . ,  1930 
. . , . . .

. . , . .  “ ” ,
“ , ,

, , ”.
 3-4 % -

. . .  1930 .
 I ,

, , - ,  3–15 % , ,
 0.5–1.5 % .

. . .
 1970–85 ,

, , - . .  3.8–5.6 %
 5–8 % , , , -

, , , , .

12.  “ ” ,
- ,

.
13. -

.
14.  Cv=9–14 ,

, .

 636.22/28.083

- -

. ., . .,
 « - -

», . , , e-mail: karakul-00@mail.ru

- - ,
 1998 , - -

-  « »
.

.
-

. .
,

. ,
, ,

, .
,

,
- - .

 « »
.

.
- -

 4 :  – , , , ,
 – ,  –  – .

.



198

,
, - .

 134,8–133,2 . , -
, , - -

 (1/4–1/6 ), - -
.  – 100,6 . -

 1/2 .
, ,  – , . -

 1/3 .
, -

. . .
- ,  (P>0,99), 

 (P>0,95). 
.

, , -
.

 – ,
-

. -
.

, . .
.

 100,6  134,8 ,  106,4  141,2 
.  97,8 ,  125,2 , -

, .
, -

.
-

.
-

.

. .,
 « », . , ,

-mail: ptitcevod@mail.ru

-
. ,

, .
 – ,  – 

, . -
,

. -
,

.  – -
. -

.
, ,

- -
- ,

.
,
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, , , . . -
, , , - -

. , ,
 1,5–2 , . , -

, , -
. ,

. -
.

- , , -
.

-
, , ,

, . -
,

-

.
,

 400 .
, -

- , , -
-

. -

.

, ,
-

.

,
,

, ,
, .

, -
. , , -

-
.

.
, .

-
.

,
.

-
 292 .

 2,5-3,5 .

,
.

: -
, , -

, , -
.

-
.
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,
, , -

, , -
, , -

. , ,
.

,
-

, -
, , ,

-
.

 636.5

. .,
 « », . , ,

-mail: ptitcevod@mail.ru

,
, . , -

,
, -

.

, - -
.

-

 – 
. ,

-
, , ,

. -
, ,

, , . ,
, -

 6  60 % ,
, , ,

, -
.  800 . -

 4 %. ,
 40 % .

-
. -

.
.

. , . -
.

.
, - . -

,
. , , , -

, , ,
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 44 %. -
. , -

 72 %. 
, .

.
-

,  20 % .
, , -

. ,
.

, ,
,

, , .
- , , -

.
-

, , ,
, . -

,
-

.
,

 400 .

, ,
-

.

,
,

, ,
, .

, -
. , , -

-
.

.
, .

-
.

,
.

 2014  5 % -
 2010 ,  34 410 . -

,  2013  136 . ,
 2014  156 . ,  2020  200 . .

 2013  3,8 ,  2014 
 4,0 

 292 . -
 4,5 .,  2020  5,0–5,5 .

, -
.

 « » .

.
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 ( -
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DETECTION OF HIGHLY PATHOGENIC PRRSV-GENOTYPE IN 
SWINE FARM OF MONGOLIA

BAYANZUL A., BATBAYAR T.,UYANGAA T., TUNGALAG CH.,
School of Veterinary Medicine, Mongolian University of Life Science, Ulaanbaatar, Mongolia

Abstract
PRRS cases were fi rst reported 2007 in a swine farm of Mongolia. Hence 5 outbreaks wererecorded 

in our country, no genetic information on porcine reproductive and respiratory syndrome virus (PRRSV) 
reported until now. 

The purpose of this study was to determine PRRSV genotypes. RNA was isolated from serum samples 
of 12 pigs with suspiciousclinical signs of PRRSV infection. 

Reverse transcriptase polymerase chain reaction (RT-PCR) and nested PCR was applied for detection 
and typing of PRRSV. We determined North American type of PRRSV. The further determination of 
circulating PRRSV genotypes in local swine fl ocks is helpful for disease control and prevention. 

Key words; Porcine Reproductive and Respiratory Syndrome Virus (PRRSV),Reverse transcription 
polymerase chain reaction (RT-PCR), Nested PCR, PRRSV genotypes

Introduction. Porcine reproductive and respiratory syndrome (PRRS) is a devastating disease resulting 
in huge economic losses to the swineindustry worldwide [1]. Recent economic estimates of annual losses 
to the US swine industry due toPRRSV infection amount to more than $660 million (Neumann et al.,2005). 
The virus causes late-term reproductive failure in pregnant sows and respiratory distress among young 
piglets. PRRSV emerged in the late 1980s with serious outbreaks of reproductive failure, pneumonia, and 
reduced growth performances among pigs in the US and Europe (Snijder et al., 2013). Within a couple 
of years it had spread worldwide. PRRS virus (PRRSV) is a member of the family Arteriviridae, along 
with equine arteritis virus, lactate dehydrogenase-elevating virus of mice, and simian hemorrhagic fever 
virus. [6].. The causative agent was isolated and identifi ed as sense RNA virus for the fi rst time in the 
Netherlands and later named porcine reproductive and respiratory syndrome virus, refl ecting the main 
clinical manifestations of infection(Hanada et al., 2005; Wensvoort et al., 1991).

PRRSV is an enveloped virus with (+)ssRNA genome of approximately 15 kb in length. The European,or 
type 1 virus, and the North American, or type 2 virus, are thetwo designated genotypes for PRRSV with 
worldwide distribution(Snijder et al., 2013). The sequence identity is restricted to 50–60 %between these 
two subtypes (Nelsen et al., 1999; Nelson et al.,1993).(5)

Materials and methods
Sample collection: The twelve serum samples were taken from pigs in last outbreak 2014. 
RNA Extraction: Viral RNA was isolated with Nucleospin® Viral RNA Mini Kit (Macherey-Nagel) 

according to the manufacturer’s protocols.Six hundred microlitter Buffer RAV1 containing Carrier RNA 
to 150 L of the sample. Incubated for 5 min at 70 °C. Add 600 L ethanol (96–100 %) to the clear lysis 
solution and mix by vortexed.Place NucleoSpin® RNA Virus Columns in Collection Tubes and load 700 

L lysed sample and centrifuge.Add 500 L Buffer RAW to the NucleoSpin® RNA Virus Column and 
centrifuge. Three times washed by RAV3.Elute viral RNA Place the NucleoSpin® RNA Virus Column 
into a new, sterile 1.5 mL micro centrifuge tube. Add 50 LRNase-free H2O and incubate for 1–2 min. 
Centrifuge for 1 min at 11,000 x g and to use for PCR. 

Primers:We used three different primer sets. One step RT-PCR amplifi cate both serotypes PRRSV-NA 
and PRRSV-EU. Nested PCR detected two serotypes and used different primer sets (PRRSV-NA primer 
No.22 and 24, PRRSV-EU primer No.23 and 25).

RT-PCR and nested PCR for detection and typing of PRRSV
RT-PCR was performed with AniGen One Step RT-PCR Kit®as follows: the mixture of 1 l sample 

RNA; 1.2 l of forward primer; 1.2 l or reverse primer; 16.6 l or reagent mixture of the kit (8.4 l of 
RNase-free water, 0.8 l of dNTP mix, 5 l of 5x RT-PCR buffer, 0.8 l of RT-PCR enzyme mix, 0.24 

l of RNase inhibitor). The forward primer were No. 21 F (5’ GTACATTCTGGCCCCTGCCC 3’) and 
reverse primer were No. 26 R (5’ GCCCTAATTGAATAGGTGAC 3’). 

RT-PCR amplifi cation was carried out as follows: 1 cycle at 42oC for 30 min and 94oC for 10 min 
followed by 40 cycles of denaturation at 94oC for 30 sec, annealing at 60oC for 30 sec, extension at 72oC
for 1 min and fi nal elongation step at 72oC for 7 min, fi nished at 4oC. The amplicons were separated by 
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electrophoresis in 1 % agarose gel in TAE buffer and stained with ethidium bromide. The expected size 
of PCR products were 668 bp for NA type and 645 bp for EU type.

Table 1. 
Primers used for PCR 

Primer Name Oligonucleotides Size (bp)
NA EU

No.21F 5’ GTACATTCTGGCCCCTGCCC 3’
 668 645

No.26R 5’ GCCCTAATTGAATAGGTGAC 3’

No.22 F 5’ TCGTTCGGCGTCCCGGCTCC 3’
349

No.24 R 5’ TTGACGACAGACACAATTGC 3’
No.23 F 5’ CGCTGTGAGAAAGCCCGGAC 3’ 354
No.25 R 5’ TCGATTGCAAGCAGAGGGAG 3’

Nested PCR was performed with Premix as follows: the mixture of 1 l of the RT-PCR products; 
1.25 l of forward primer; 1.25 l or reverse primer; nuclease free water 21. For detection of NA 
type, the forward primer were No. 22 F (5’ TCGTTCGGCGTCCCGGCTCC 3’) and reverse primer 
were No. 24 R (5’ TTGACGACAGACACAATTGC 3’). For detection of EU type, the forward 
primer were No. 23 F (5’ CGCTGTGAGAAAGCCCGGAC 3’) and reverse primer were No. 25 R (5’ 
TCGATTGCAAGCAGAGGGAG 3’)[4]. Nested-PCR amplifi cation was carried out as follows: 1 cycle 
at 95oC for 5 min followed by 25 cycles of denaturation at 95oC for 30 sec, annealing at 55oC for 30 sec, 
extension at 72oC for 30 sec and fi nal elongation step at 72oC for 7 min, fi nished at 4oC. The expected size 
of PCR products were 349 bp for NA type and 354 bp for EU type.

Results
Twelve samples were found to be PRRSV positive byRT-PCR based on open reading frame 5 (ORF5). 

Viral RNA was detected in serum(Fig. 1).

Figure 1.Reverse transcriptase PCR detection of 
the viral pathogens from the serum with specifi c 

primers (primer 21, 26) for PRRSVLines 1: 
molecular size marker (100 bp DNA ladder) 

Lines 2-Serum sample – 11, 3-Serum sample – 
71, 4-Serum sample – 13, 5-negative control

Figure 2.Nested PCR result of PRRSV.
Lines ; 1-molecular size marker /100 bp DNA 
ladder/, NA type 2- serum sample-11, 3-serum 

sample-71 4- serum sample-13, 5- negative control, 
EU type 6-serum sample-11, 7-serum sample-71, 8- 

serum sample-13, 9-negative control

Discussion
PRRSV is characterized of its extensive genetic/antigenic variation in the fi eld. In this study we 

determined only one PRRSV-genotype but further extended work needed for PRRSV-genetic diversity 
in Mongolian swine farms. In Europe, the EU type predominates. In western European countries where 
NA type is present, it was most likely introduced in 1996 through the use of a live attenuated PRRSV 
vaccine (Madsen et al 1998; Oleksiewicz et al 1998). In Asia and south America, both genotypes have 
been isolated[2]. Within each genotype some differences are seen. The farm swine’s and boar-semen 
of Mongolia are originally imported mainly from China. Low replication fi delity of RNA polymerase, 
abundance of viral quasispecies, RNA recombination, and immune pressure selection are regarded as the 
mechanisms generating viral heterogeneity and diversity which promotes the evolution of PRRSV. Our 
swine farmers don’t use any PRRSV vaccine. The determination of dominant HP- PRRSV in local swine 
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farms is essential for vaccination program. But vaccination with attenuated PRRSV live vaccine will raise 
the risk of reversion to virulence and increase the possibility of recombination between vaccine strains 
and fi eld strains, the PRRS diversity will be continually expanded and the epidemic situation in the fi eld 
will be more complicated.

In China is both genotypes are identifi ed[2], so there must be also EU type present in our swine farms. 
The virus isolation/sequencing from local PRRS cases in Mongolia will result in new strains within this 
two genotypes. This will be then helpful for viral phylogenetic studies and disease control. Also, it could 
provide an important clue for modifi cation of diagnostic methods and design of novel vaccine. 

The incidence decrease of overt clinical cases in western countries can be either real decreasing of 
actually infection or predominance of avirulent strains that cause subclinical infections. With the prevalence 
of seropositive herds in USA now greater than 50 %, (in 1994) the number of negative, susceptible herds 
is decreasing, so the incidence would be expected to decrease (7). The seroprevalence study in Mongolian 
farms which can give important epidemiological data not done yet so far. 
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STUDY OF PMSG, FSH, INHIBIN-B, PROLACTIN AND INSULIN 
IN MONGOLIAN HORSES

BAYAR-ENKH B., BATSAIKHAN D., AND TSOGTSAIKHAN E.,
Institute of Veterinary Medicine, Mongolian University of Life Sciences, Ulaanbaatar, 

Mongolia. Email: b.ulaka@yahoo.com

ABSTRACT
Every functions of animal body, especially reproductive and metabolic ones are closely associated or 

regulated with endocrine system functions or its hormones. Of course, study of both reproductive and 
metabolic hormones can facilitate deeper understanding of mechanisms of hormonal regulation of animal 
reproduction and metabolism, which is necessary for solving both theoretical and practical issues. 

Therefore we attempted to initiate such a study toward some of these hormones including eCG, FSH, 
inhibin-B, prolactin and insulin. These hormones were measured in blood serum of Mongolian horses 
by using the relevant ELISA test kits. Blood samples of mares were collected during various stages of 
reproductive function of Mongolian horses from May through October. 

This period includes late pregnancy for some mares, postpartum, estrus or diestrus for another ones, 
and fi rst months of gestation if mares are conceived. Stallions also were sampled for FSH, inhibin-B, 
prolactin and insulin hormones. The study results show eCG or blood serum gonadotropin concentration 
starts to increase since day 40 of gestation, reaches maximal level of 164.4±19.8 IU/ml at day 70, then 
decreases gradually and fi nally becomes undetectable at day 150 approximately. Measurement of blood 
serum FSH, inhibin-B and prolactin revealed that there are negative correlation between blood serum 
concentrations of FSH and inhibin-Bin both mares and stallions (r= 0.77412), whereas no correlations 
(r=0.074037) were observed between inhibin-B and prolactin. Blood serum concentrations of inhibin-B 
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and FSH were low and high repectively in those stallions, which have harem with higher conception 
rate or are seen to have greater reproductive capacity, whereas they were vice versa in the stallions, 
which have harem with lower conception rate or are seen as weaker in reproductive activity. Very weak 
positive or 0.07 correlation between insulin and prolactin in blood serum of horse reveals both hormones 
dependent each from other. As well, there is a tendency of having relationship between gestation length 
and metabolic hormones such as insulin and prolactin.

KEY WORDS: Mongolian horse, gonadotropin, inhibin-B, insulin, prolactin
INTRODUCTION
Various reproductive and metabolic hormones such as eCG, GH, FSH, LH, TSH, ACTH, prolactin, 

insulin and many other hormones in various animal models, including horses were reported by a number 
of authors.

Donrov(1982)has reported that the gonadotropic activity of serum from pregnant Mongolian mares 
also develops between 60 and 120 days of gestation.Pregnant mares’ serum gonadotropin (PMSG, 
i.e.,equine chorionic gonadotropin; eCG) has a number of interesting and unique characteristics (Allen 
andStewart, 1978). 

From an endocrinological viewpoint, the most striking characteristic of PMSG is its ability to elicit 
both follicle stimulating hormone (FSH) and luteinizinghormone (LH) activities in species other than 
thehorse (Cole and Hart, 1930). 

The FSH-like property of PMSG has resulted in the worldwide use of partially purifi ed extracts of 
the gonadotropin as the least expensive and most readily available means to induce folliculogenesis in 
domestic and laboratory animal species (Allen and Stewart,1978; Stewart and Allen, 1976).

A hormone inhibin was studied relatively later and it has been revealed that the hormone is glycoprotein 
consisting of alfa and beta dimers, which is produced in ovarian granulose cells in females and testicle 
Sertoli cells in males, its synthesis is stimulated with the increase of FSH in the blood and the hormone 
inhibits FSH release from pituitary gland.

Bergfelt et al (1991) measured circulating inihibin during estrus cycle of mares and reported the hormone 
increases enormously, when ovulation takes place. Hadley (1992) mentioned inhibin is synthesized 
in seminiferous tubule and sertoli cells in male animals and Sertoli cells alone don not decrease FSH 
concentrations unless spermatogenesis occurs. 

Watson et al (2002) measured mares blood plasma FSH, inihibin A, and inhibin isoforms by using 
ELISA test during estrus in spring season. As a result it was found there is inverse relationship between 
FSH and inhibin in estrus of mares. 

According to study by Donadeu et al (2001) no fl uctuations of inhibin-B concentrations in fl uid of 
ovarian follicles of various sizes for mares were observed. Nagaoka at al (1999) found measurement of 
inihibin B concentrations may allow precise determination of ovulation period in mares. Also Goudet 
et al (11) determined concentrations of gonadotropic and inhibin hormones during various stages of 
follicular development. 

Production and secretion of prolactin is elevated during pregnancy, and this hormone has been 
recognized as a potent growth factor for pancreatic beta-cells (Billestrup and Nielsen, 1991; Labriola et 
al., 2007; Nielsen et al., 1992). Prolactin metabolism appears to differ between species. 

For example, studies with human subjects have shown a higher prolactin release after eating in women 
than in men (Carlson et al., 1983). In addition, the time at which prolactin peaks after eating appears to 
differ among species. 

For instance, prolactin peaks approximately 1 h post-eating in humans (Quigley et al., 1981; Carlson 
et al., 1983) but at 6 h in cattle (McAtee and Trenkle, 1971). Insulin might be partially responsible for this 
post-prandialhyperprolactinemia (Weiss, 2003).

The present study aims to reveal relationships between some circulating hormones, which are 
implicated in both reproductive and metabolic functions of horse.

MATERIALS AND METHODS
In the study, 205 native Mongolian horses were selected, and sampled during June through October 

and the samples were frozen for storage at -200C till testing. 
1. Blood serum eCG concentration of mares: Blood serum eCG concentration was measured by DRG 

ELISA test kit according to the manufacturers instruction.
2. Blood serum inhibin-B concentration of mares: Blood serum inihibin B concentration was measured 

by DSL ELISA test kit according to the manufacturers instruction.
2. Blood serum FSH concentration of mares: Blood serum FSH concentration was measured by 

Endocrine tech ELISA test kit according to the manufacturers instruction.
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3. Blood serum prolactin concentration of mares: Blood serum prolactin concentration was measured 
by DSL ELISA test kit according to the manufacturers instruction.

4. Blood serum inhibin-B, prolactin and FSH concentrations of stallions: Blood serum inhibin-B, 
prolactin and FSH concentrations were measured by DSL and Endocrine tech ELISA test kits according 
to the manufacturers instructions.

All data of measurements were calculated by using Student’s test.
RESULTS
Blood serum concentrations of eCG in native Mongolian mares at days 60 to 150 of pregnancy 

were measured and results were shown in fi gure 1. The fi gure demonstrates peak concentration of 
164.4±19.8 IU/ml occurs at day 70, then decreases gradually and fi nally becomes undetectable at day 150 
approximately.

Figure 1. Serum gonadotropin dynamics of pregnant Mongolian mares 

Stallions were divided into 2 groups in accordance with the conceptions rates of mares in the respective 
harems and circulating hormones were measured and compared (Table 1).

Table 1. 
Comparison of blood serum concentrations of FSH, inhibin-B and prolactin in stallions.

Groups FSH, ng/ml Inhibin-B, pg/ml Prolactin, ng/ml

Average 8.86±2.8 2959.58±396.4 6.14±0.9

Group 1 2.4±1.0 3901.0±251.8 5.75±0.15

Group 2 13.17±1.5 2331.9±101.4 6.4±1.6

P >0.010 <0.010 >0.500

Above table shows for stallions of group 1, concentration of FSH is low, and inhibin-B is high, while 
for group 2 stallions they are vice versa and prolactin concentrations in groups were not signifi cantly 
different (P>0.500).

Comparisons of conception rates of mares in harems of both group stallions demonstrated that conception 
rate of mares sired by those stallions with greater inhibin-B and lower FSH concentrations accounted for 
66.7±9.1 %, whereas the rate of mares of another group accounted for 85.7±5.9 %(P<0.100).

In order to measure concentrations of blood serum hormones in mares, the animals were divided into 
2 groups with that whether they are conceived or in estrus, and both groups were compared with each 
others.

Table 2.
Comparison of blood serum concentrations of FSH, inhibin-B and prolactin in mares

Groups FSH, ng/ml Inhibin-B, pg/ml Prolactin, ng/ml

 Average 10.2±1.5 357.9±38.9 6.3±0.2

 Conceived 4.45±0.5 486.1±37.7 6.25±0.2

 In heat 19.6±1.1 148.05±12.4 6.3±0.4

 P <0.001 <0.001 >0.500
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Table 2 shows higher FSH and lower inhibin-B concentration were found during estrus of mares, while 
FSH decreases and inhibin-B increases after more than 40 days after covering by stallion.Concentrations 
of FSH and inhibin-B in blood serum of horses have strong and negative correlation, while there were 
none or very weak correlation between concentrations of prolactin and inhibin-B in blood serum of 
horses.

Table 3. 
Blood serum insulin and prolactin concentrations theircorrelations in Mongolian horse

Variables No. of 
amples Prolactin, ng/ml Insulin, IU/ml Correlation, r Notes

1 Stallions 5 6.74±0.55 (5.6–8.4) 12.63±1.0 (10.4–13.0) -0.81 Negative 

2 Mares 33 6.28±0.17 (4.3–8.3) 9.75±1.42 (5.7–39.4) 0.1 Weak positive 

P >0.500 <0.001

3 Total 38 6.3 (4.3–8.4) 10.1 (5.7–39.4) 0.07 Very weak 
positive

p <0.001 <0.001

From table 3 it is demonstrated that insulin and prolactin concentrations of stallions have negative 
correlation, whereas in mares they have weak positive correlation.

DISCUSSION. Cole and Hart (1930) reported that gonadotropic activity fi rst appears in peripheral 
serum of mares between 37 and 41 days after conception. These gonadotropin levels rise steeply to 
reach a peak between days 60 and 80 of gestation. Our study revealed blood serm concentration of 
PMSG reached its peak of 164.4±19.8 IU/ml at day 70, then decreases gradually and fi nally becomes 
undetectable at day 150 approximately

Studies conducted by Bergfelt et al (1991), Watson et al (7), Nagaoka et al (9), and Goudet et al (10) 
that concentrations of both inhibin-B and FSH were inversely related, decreasing in heat and increasing 
during pregnancy, and associated with reproductive activity and semen quality of stallion are consistent 
with the results of our study. Roser et al (7) measured concentrations of FSH, estradiole and inhibin 
in mares in heat and stallions during late spring and autumn, when their reproductive activities differ. 
Negative correlation between concentrations of circulating FSH and inhibin according to their study 
(r= 0.7359, p<0.01) is consistent with the results of the present study (r= 0.77412). Studies of blood 
serum concentrations of inhibin-B in horses in comparison with prolactin (12) found no signifi cant 
relationships between concentrations of both hormones. Based on above mentioned results, it has been 
concluded that FSH and inhibin-B concentrations in blood of horses change with inverse relationships 
and it is possible to determine reproductive activity of stallions with concentration of inhibin-B in blood 
serum.

De Pew et al. (1994) found that stallions exhibited a prolactin response that was approximately twice 
that observed in mares. Prolactin secretion in horses may be stimulated by aspects of eating other than the 
feed-stuff itself. Total feed deprivation had little effect on the subsequent prolactin response to a meal or to 
other known secretagogues (Nadal, 1997). According to results of our study, prolactin concnetration was 
higher in stallions than mares, but it remains unclear whether prolactin response after grazing. Heidler et al 
(2003) analyzed growth hormone (GH), insulin-like growth factor 1 (IGF-1), leptin, luteinizing hormone 
(LH) and prolactin in mares from late pregnancy throughout lactation, and noted prolactin concentrations 
reached a maximum in the week of foaling and decreased rapidly thereafter.

Despite there were some fi ndings in regard to interrelationships between reproductive and metabolic 
functions and endocrine regulations in our study, more detailed studies will be necessary in relation to 
concentrations of a whole set of reproductive and metabolic hormones including above mentioned ones 
during relevant physiological processes.

CONCLUSION
The study demonstrates that each hormones measured in this study have their own characteristics 

depending on stages of both reproductive and metabolic functions. When mares are in heat, there was 
negative correlation between FSH and inhibin-B in both mares and stallions, while no correlation observed 
between inhibin-B and prolactin. From the results of this research, very weak positive or 0.07 correlation 
between insulin and prolactin in blood serum of horse reveals both hormones dependent each from other. 
As well, there is a tendency of having relationship between gestation length and metabolic hormones such 
as insulin and prolactin. 
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RESULTS OF THE EXPERIMENTS FOR DETERMINATION 
OF OPTIMAL DOSE OF PREPARATION FOR ABORTION 

PROPHYLAXIS

DOLGORSUREN TS.1, BAYAR-ENKH. B1, ENKH-OYUN T2

Institute of Veterinary Medicine, Mongolian University of Life Sciences, Ulaanbaatar, 
Mongolia, orgil0704@yahoo.com

Abstract.In order to determine optimal dose of mineral and humic acid containing Preparation for 
abortion prophylaxis, experiment was performed on pregnant rabbits divided into 4 groups (1.6 g/dose –
group 1; 1.06 g/dose –group 2; 0.8 g/dose –group 3; and control – group 4). 

Results of the testing reveals that both total proteins and albumin concentrations in rabbits of the 
second group treated with the preparation in 1.06 g dose were signifi cantly different from rabbits of other 
groups. Therefore, optimal dose of the preparation is seen to be 1.06 g or 0.44 g/kg. 

Key words: dose, rabbit, biochemistry, protein, hemoglobin.
INTRODUCTION
Many thousands of offspring are lost, various disorders of dam animal reproduction are caused, 

numbers of dam animals are barren due to abortion and it becomes main condition of milk and meat 
productivity decrease.



211

Researchers informed pregnant animals are affected with defi ciencies of proteins, minerals and 
vitamins and aborted due to non-infectious causes depending on shortages of nutrients in feeds under 
biogeocenotic conditions of our country. 

Experiments to determine optimal dose of the preparation containing both minerals and humic acids in 
order to exert positive impact on metabolism, ensure animal body maintenance and prevent abortions for 
pregnant animal were performed in laboratory of animal reproduction pathology and endocrinology. 

MATERIALS AND METHODS
Based on results of the prior experiments and literature reviews, the experimental design for determining 

optimal dose was described.
A dose of 13 g/kg determined by the experiment on acute toxicity was reduced by 10, 15 and 20 times 

and the present experiment was performed in a16 pregnant rabbits divided into 4 groups. 
Blood samples were collected at days 0, 5, 10 and 18 of the experiment and total protein, albumin, 

globulin and hemoglobin concentrations and both red and white blood cell parameters were measured. 
Total protein, albumin and globulin concentrations were measured by automatic analyzator, hemoglobin 
concentration by Sahlihemometer, and both red and white blood cell counts by Goryaev camera. 

RESULTS
Measurements of total protein concentrations in blood serum of experimental group rabbits for 0 to 

15 days reveal the concentration in rabbits of the fi rst group increased by 6.3 to 20.3 %, second group by 
34.3 to 40.5 %, third group by 70.3 to 83.5 %, and fourth or control group by 44.2 %.

Table 1 
Total protein

Dose
Total protein(g/L)

Day 0
20 November

Day 5
26 November

Day 10 
1 December

Day 15 
6 December

1.6 g 58.5 70.4 59.7 62.2
1.06 g 50.1 70.4 72.8 67.3
 0.8 g 35.8 65.7 51.3 61.0

Control 41.4 38.5 59.7 59.7

For ratio of albumin and globulin of experimental groups for days 0 to 15, it dropped from 1.0 to 0.9 
for fi rst group, from 1.06 to 0.7 for second group, and from 1.5 to 1.1 for third group.

Table 2
Albumin and globulin concentrations in rabbits of fi rst group treated with 1.6 g dose of the preparation (g/L)

Intervals Albumin Globulin /G
Day 0 29.3 29.2 1.0 
Day 5 34.1 36.3 0.9 

Day 10 39.9 29.8 2.0 
Day 15 30.5 31.7 0.9 

Table3
Albumin and globulin concentrations in rabbits of second group treated with 1.06 g dose of the preparation (g/L)

Intervals Albumin Globulin /G
Day 0 25.8 24.3 1.06 
Day 5 33.5 36.9 0.9 

Day 10 38.5 34.3 1.1 
Day 15 29.2 38.1 0.7 

Table4
Albumin and globulin concentrations in rabbits of third group treated with 0.8 g dose of the preparation (g/L)

Intervals Albumin Globulin /G

Day 0 22.0 23.8 1.5 

Day 5 32.3 33.4 0.9 

Day 10 34.9 16,4 2.1 

Day 15 34.1 28.9 1.1 
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Figure1.

White blood cell counts in rabbits of experimental groups 1 and 2 before the experiment were lower 
than the normal level, while they reached normal minimal level at days 5 and 10, and then dropped below 
the normal level. White blood cell counts of both second and control group rabbits fl uctuated at normal 
levels (Figure 2).

Figure 2

Comparisons of hemoglobin concentrations of 3 experimental groupsshows hemoglobin concentrations 
in fi rst group rabbits are lower than normal level before the experiment or 7.5 g/dl, while it reached to 
normal level or 13.4g/dl. Hemoglobin of both second and third groups increased by 1.2 g/dl and g/dl 
respectively or at normal level. Hemoglobin of control group rabbits increased by g/dl (Figure 3).

Figure 3
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Comparison of above values demonstrates that among the values after the experiment, total protein 
concentration increase in the second group was the highest as compared to other groups and therefore the 
dose was chosen as the optimal dose. Conversion it to 1 kg live weight, the optimal dose is 0.44 g/kg.

DISCUSSION
M.Trechkova, researcher of Veterinary medical institute, Brno, Czech Republic, and others 

investigated dry matter of peat containing humin estimated to account for 8 % was given to fattening 
pigs as supplemental feed for 90 days, and their physiological and biochemical values were measured. 
Of all biochemical parameters, concentrations of total proteins and albumin were 51.9 to 57.8 g/L and 
22.8 to 32.7 g/L respectively or increased to physiologically normal level, while according to our study, 
the preparation containing humin in dose of 1.06 g given for 15 days resulted in fl uctuations of total 
proteins and albumin from 50.1 to 67.3 g/L, and 25.8 to 29.2 g/L respectively at normal levels, which are 
consistent with the results of above s tudy.L.M.Stepanchenko, L.V.Zorina and L.V. Kravtsova, researchers 
of Russian Federation used sodium humate as feed supplement in poultry farm and investigated the 
effects on metabolism and resistance in broiler chicken and as a result, it increased body weight by 5 to 
7 %, protein, lipid and mineral values were at normal levels, and improved animal body protective and 
adaptive capabilities. As well as, according to the study by Russian researcher T.D.Lotoshin, it is reported 
that red blood cell number and hemoglobin concentrations in animals treated with humate were at normal 
level as compared to control group. Our experiments revealed that red blood cell number and hemoglobin 
concentrations in rabbits treated with the preparation in optimal dose were also at normal levels both 
before and after the experiment. 

CONCLUSIONS
1.It is determined that optimal dose of the preparation is 0.44 g/kg.
2.Total protein values of both control and experimental group increased at the end of experiment and 

values in second group were the highest. 
3.Oral administration of the preparation in dose of 1.06 g in pregnant rabbits for 15 days resulted in 

being red blood cell counts and hemoglobin concentrations at normal level. 
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Abstract. The goal of this study was to conduct serological screening for antibodies to Infectious Bovine 
Rhinotrachetis Virus (IBR), Brucelosis, Bovine Mycobacterium Bovis and Bovine Paratuberculosis dairy 
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cows in Mongolia. Totally 168 blood sera were collected from dairy cows in Selenge and Tuv provinces 
of Mongolia during 2013 and 2014 and used in this study. The Selenge and Tuv provinces are major 
industrial dairy production in Mongolia. ELISA for antibodies of IBR, Brucelosis, Bovine Mycobacterium 
Bovis and Bovine Paratuberculosis was used to detect the seropositive animals. 

An overall seroprevalence of antibodies against IBR was found to be 60.7 %. For the Brucelosis, 
8.2 % positive samples to be found. And seroprevalence of antibodies against Bovine Paratuberculosis 
was found to be 0.6. However, none of the samples were positive for Bovine Mycobacterium Bovis. 

Keywords. IBR, Brucelosis, Bovine Mycobacterium Bovis and Bovine Paratuberculosis, ELISA
25. INTRODUCTION. Cattle are the natural host of some virus and bacterial diseases. Infectious 

Bovine Rhinotrachetis Virus (IBR-1), Brucelosis, Bovine Mycobacterium Bovis and Bovine 
Paratuberculosis are still occurs in many countries including Mongolia. In Mongolia, fi rst time IBR was 
diagnosed from dairy cow at 1982 in Central province where dairy cow farm developed. Since that 
time, dairy cow farms were collapsed because Mongolia transmitted from socialist to democrat system. 
But since 2000, many dairy cow farms are redeveloping in Mongolia. To improve the milking product, 
Mongolia is continuing to import a large number of cows from other countries. In this regard, there are 
many viral and bacterial diseases diagnosing in cow population. Nowadays it is observed that prevalence 
(outbreak) of viral and bacterial (mucous) diseases among highly profi table dairy cattle in Mongolia is 
increasing, so that it is necessary to improve diagnostic, fi ghting and preventative methods for those 
diseases as quickly as possible. 

Due to transition of Mongolian economy to market economy, dairy cattle farms were privatized, 
furthermore control on those diseases was weakened and study of viral & bacterial diseases was 
abandoned.

Therefore, we have involved in this study Mongolian dairy cow farms. This study was undertaken to 
determine the viral and bacterial diseases in the cow population. 

26. MATERIALS AND METHODS 

Fig 1. Mongolian map: selected Selenge and Tuv province are in pink shade

Seven organized dairy farms located in northern and central regions of Mongolia which development 
dairy farm were identifi ed for this study during the year 2013–2014 (Figure -1). 

For serological investigations, a total of 168 cattle serum samples collected from dairy farms for 
screening against IBR, Brucellosis, Bovine Paratuberculosis and Bovine Mycobacterium Bovis. All 
serum and blood samples were stored at -200C until used for testing. Before performing all tests, all serum 
samples heat inactivated at 560C for 30 minutes. 

a. Infectious Bovine Rhinotrachetis Virus (IBR) 
Antibody ELISA
Diagnosis of IBR was carried out by detection of antibodies against BHV-1 virus from serum by 

using CHEKIT- Trachitest Serum- Screening, an ELISA kit from IDEXX Europe, B.V., The Netherlands. 
All serum samples heat inactivated at 560C for 30 minutes and diluted 1:2 times in dilution buffer. The 
absorbance at 650nm, A(650), is measured using a spectrophotometer. Results are calculated by dividing 
the A(650) of the sample by the mean A(650) of the negative control, resulting in an S/N value. 

b. Brucelosis
Antibody ELISA
Microplates are coated with Brucella lipopolysaccharide (LPS). Sample to be tested are diluted and 

incubated in the wells. Upon incubation of the test sample in the coated wells, Brucella specifi c Antibodies 
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form immune-complexes with Brucella LPS. After washing away unbound material, an anti-ruminant 
Antibody enzyme Conjugate is added which binds to any immune-complex Brucella LPS-Antibody. 
Unbound Conjugate is washed away and enzyme Substrate (TMB) is added. In presence of the enzyme, 
the Substrate is oxidized and develops a blue compound becoming yellow after blocking. Subsequent 
color development is directly is related to the amount of Antibody to Brucella present in the test sample.

c. Bovine Mycobacterium Bovis
Antibody ELISA. The M.bovis antibody test kit is enzyme immunoassay designed to detect the presence 

of antibody to M.bovis in bovine serum and plasma samples. A microtiter format has been confi gured 
by coating M. bovis recombinant antigens in the wells of 96-well microtiter plates. Upon incubation of 
the test sample in the coated well, antibody to M. bovis forms a complex with the coated antigens. After 
washing away unbound material from the wells, anti-bovine; horseradish peroxidase conjugate is added 
that binds to any bovine antibody attached in the wells. Unbound conjugate is washed away and TMB 
substrate is added. Color development is related to the amount of bound antibodies against M. bovis. 

d. Bovine Paratuberculosis 
Antibody ELISA
Diagnosis of Bovine Paratuberculosis was carried out by detection of antibodies against Bovine 

Paratuberculosis from serum by using ELISA kit from IDEXX Europe, B.V., The Netherlands. All serum 
samples heat inactivated at 560C for 30 minutes and samples undiluted. 

27. RESULTS 
a. Seroprevalence of Infectious Bovine Rhinotrachetis Virus 
A total of 168 sera collected from 2 provinces of Mongolia. The samples collected area was shown in 

fi gure 1. The overall seroprevalence for detection of antibodies against Infectious Bovine Rhinotrachetis 
virus was 60.7 % (102/168) and six farms had positive samples.

Moreover, the prevalence rates varied greatly in different provinces from 40 % to 94.1 % (Table 1). 
b. Seroprevalence of Brucelosis
A total of 168 sera collected from 2 provinces of Mongolia. The overall seroprevalence for detection 

of antibodies against Brucelosis was 8.9 % (15/168) and fi ve farms had positive samples. Moreover, the 
prevalence rates varied greatly in different provinces from 3.03 % to 23.5 % (Table 1).

c. Serosprevalence of Bovine Mycobacterium Bovis
A total of 168 sera collected from 2 provinces of Mongolia. For the Bovine Mycobacterium Bovis, 

none samples were positive. Data was not shown. 
d. Serosprevalence of Bovine Paratuberculosis 
A total of 168 sera collected from 2 provinces of Mongolia. The overall seroprevalence for detection 

of antibodies against Bovine Paratuberculosis was 0.6 % (1/168) only one farm had positive sample 
(Table 1).

Table 1
Seroprevalence of infectious bovine rhinotrachetis virus, brucellosis, bovis and bovine paratuberculosis

Provinces Name of 
Sum Name of farms
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Selenge Bayangol
Altangerel 20 9 40 - - - -

Suhbat 33 25 75.7 1 3.03 - -
Bayanmumh 17 16 94.1 4 23.5 - -

Tuv
Bornuur

Altai 25 20 80 5 20 1 4
Tsetsgee 25 15 60 3 12 - -

Batsumber Lhagvaa 25 17 68 2 8 - -
Arhust Nuudelchin 23 - - - - - -

Total 168 102 60.7 15 8.9 1 0.6

28. DISCUSSION. In organized dairy farms, high economic losses are attributed mainly due to 
reproductive disorders, caused by infectious agents like IBR, Brucelosis, Bovine Mycobacterium Bovis 
and Bovine Paratuberculosis etc. Hence, in the present of abortions were screened against the diseases, 
bovine brucellosis and IBR, so as to pinpoint a disease control strategy. 

Study of IBR in Mongolia was performed by Mongolian scientist Purevtseren. B in 1989. In 1988–
1989, Antibody detection test (Virus neutralization assay) for Bovine rhinotracheitis was carried out on 
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1713 bovine blood samples from 22 farms and 614 (35.8 %) of them were positive [Purevtseren et all]. 
Since that time, study on IBR (Infectious bovine rhinotracheitis) hasn’t been done. As a result of our 
study, Antibody detection test result for Bovine rhinotracheitis is 60.7 % (102/168) which is higher than 
previous study, and it shows that prevalence of this disease seems to be increased. 

Besides, Mongolia is considered to be the country where Bovine and human Brucelosis infection 
is high. Particularly, prevalence of bovine brucellosis higher than the sheep [Batbaatar et all]. Human 
population has big risk to be infected through semi-processed dairy products. As a result of our study, 
prevalence of bovine brucellosis is 8.9 % (15/168) and our result is correlated to other researchers study 
result, IVM (Institute of Veterinary Medicine), Mongolia (2010–2012). In the study of researchers above, 
prevalence of bovine brucellosis in western provinces was 10–15 % [Zolzaya et all]. 

On the other hand, in Mongolia last incidence of Bovine Mycobacterium Bovis and Bovine 
Paratuberculosis were diagnosed in 1980, and these 2 diseases haven’t been diagnosed again yet 
[Damdin et al.]. In our study, Bovine Mycobacterium Bovis isn’t detected, while prevalence of Bovine 
Paratuberculosis is 0.6 % (1/168), which should be retested and confi rmed. 
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SOME RESULTS OF THE STUDY ON ANITBIOTIC STUDY 
ON ANTIBIOTIC-LIKE ACTION OF MUMIE

LKHAGVASUREN N., ENKHOYUN T., DOLGORSUREN TS., NARANGEREL B.,
Institute of Veterinary Medicine, Mongolian University of Life, Sciences, Ulaanbaatar, 

Mongolia, e-mail: Lkhagva.vet@gmail.com

ABSTRACT
Mumieis mostly used during various cutaneous conditions including purulent dermatitis, wounds, 

burns and boil and many digestive organ infl ammatory diseases in practice of traditional ethno-medicine. 
Therefore, the antibacterial effect of mumie was investigated. For the present study, mumie extractions 
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diluted at ratios 1:1, 1:5 and 1:10, as well as 0.5 and 1.0 million CFU of E.coli and S.aureus cultures 
respectively were used. Mumie extractions diluted at ratios 1:1, 1:5 and 1:10 inhibited S. aureus resulting 
in formation of 11–16 mm zone, whereas they had no effects on E.coli cultures.

Key words: E.coli, S. aureus, colony, mumie
INTRODUCTION
Natural complex substance called “mumie” (baragshun) distributed across all mountainous areas 

of Asia was discovered and used by human beings 3000 years ago. In ”Jud Shi” (Four Principles 
of Medicine) it was written that mumie was both orally and topically used for curing infl ammatory 
diseases of liver, kidney and stomach, various sepses, open wounds and other types of infl ammations.  
Therefore, one of the important issues of current period is to investigate the whether Mongolian 
mumieexerts antibacterial therapeutic effects on infl ammatory diseases of skin and visceral organs. 

In order to study antibiotic-like effect of mumie against bacteria the following objectives were 
accomplished:

To count bacteria in the study with colony forming units on solid nutrient media and determine the 
virulence in white mice;

To determine antibiotic-like effect of mumieagainst bacteria by using cultures of both S.aureus, 
whichproduces pus and E.coli, whichcauses food intoxication.

MATERIALS AND METHODS
Samples of mumie collected from Khovdaimag in western region of Mongolia were used in the study. 

Cultures of both S.aureus, which produces pus and E.coli, which causes food intoxication were employed 
in the present study.

Before measuring antibacterial activity, growth rate, cultuvability, morphology, size and stainability of 
the cultures were determined by use of enriched nutrient media, and Gram stain.

Both pathogenicity and virulence of both bacteria were determined in white mice, and count of bacteria 
in CFU on solid nutrient media.

We following methods were used for the study:
Sterility of mumie sample was tested on 4 types of both liquid and solid nutrient media according to 

conventional microbiological methods.
Fifty microliter of each solutions of mumie diluted at the ratios 1:1, 1:5 and 1:10 was added into 

prepared sterile disc and dried in sterile room. 
Pathogenic bacteria of 2 mln, 1 mln and 0.5 mln CFU were added onto TSA in Petri dish used for 

sterility test and evenly spread on the medium.
After becoming the surface of the medium slightly dried, discs on which mumie extracts at certain 

dilutions were absorbed, were placed in Petri dish estimated to be 6 discs per dish.
Results were obtained by incubation of Petri dishes with nutrient medium on whichmumiediscs were 

placed, at 370C for 24 hours.
RESULTS 
Results of counting bacteria with colony forming units and virulence testing Antibiotic-like effect of 

mumiewas investigated in cultures of S.aureus and E.coli, which are selected in the present study. 
Cultivation of the bacteria in liquid and on solid nutrient media to be used for the study demonstrated 

that pathogenic bacteria chosen in our study have their own characteristics in broth, solid and selective 
nutrient media(Photos 1and 2).

To count the bacteria with colony forming unit, bacterial stock culture diluted at 1:10 ratio was 
inoculated on solid nutrient medium, and number of grown colonies are then counted.

Photos 1 and 2. Growth of S.aureus in liquid and on solid nutrient media
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Virulence of the cultures was determined my intraperitoneal injection of laboratory white mice 
(table 1).

Table 1 
Results of bacterial colony count and virulence determination

Variables S.aureus E.coli/ETEC/

1. Bacterial colony count 5mln CFU 5 bln CFU
2. VirulenceLD50 320 mln CFU 500 mln CFU

Photo 3. Injection of white mice with bacterial culture

Results of study on effect of purifi ed mumie against S.aureus
The following results were obtained when effect of mumie was tested in several replicates against 

S.aureus according to the method (Table 2).
Results of experiments in several replicates show extracts of mumie diluted at 1:5 and 1:10 ratios 

suppress the growth of 1 mln CFU S.aureus culture causing 11–16 mm zone (Photo 4). 

Photo 4.Supression of S.aureus growth by mumie causing the zone

Results of study on effect of purifi ed mumie against E.coli
Effect of mumie preparation against E.coli was studied as described in the method. Results of the 

repeated experiments show no any effect against E.coli.
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Table 2 
Effect of mumie against bacteria

Dilutions of mumie preparation 
St.aureus E.coli

1 mlnCFU 500,000 CFU 10–4 10–5
1. 1:1 14 mm 16 mm - -
2. 1:5 12 mm 15 mm - -
3. 1:10 14 mm 16 mm - -

CONCLUSION
Effect of purifi ed mumie causing 11 to 16 mm inhibition zone suppressing the growth of S.aureus 

demonstrates that mumie is possible to be used for curing various wounds. 
Purifi ed mumie has no any effect against E.coli.
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SOME RESULTS OF EMBRYO TRANSFER IN MONGOLIAN 
SHEEP AND GOATS

OTGONJARGAL S.  AND GANBAT S.,
School of veterinary medicine and biotechnology, Mongolian University of Life Sciences, 

Ulaanbaatar, Mongolia

Abstract:
Thestudyaims at transfer of embryos from Suffolk breedbred in Mongolia in native Mongolian sheep. 

Fresh embryos fl ushed from pure Suffolk sheep super ovulated were transferred to local recipient ewes. 
Totally 39 embryos from 8 donor pure breed sheep were fl ushed and transferred to recipients. 

Key words: Suffolk sheep. Embryo transfer, donor and recipient ewes 

Introduction
As results of animal reproduction biotechnology development, embryo transfer in farm animals to 

enable easier adaptation of high productive breeds and strains created in the place to conditions in other 
ones and rapid growth of superior sires or dams for short time. 

The technology for embryo transfer enables to rapid multiplication of genetically superior sires and 
dams. So that it leads to creation of dam line with high productivity and rapid reproduction of rare animals 
/ lv  1985/.

Conventional selection method with embryo transfer enables to increasing the selection intensity 
shortening generation interval and good selection response. /Russel 1989/.

Warwick Bewy (1932) fi rstly reported on embryo transfer in sheep and Orlache (1933) obtained fi rst 
kids by embryo transfer. Mutter /1964/ and Sugie /1965/ reported on successful nonsurgical embryo 
transfer. 

Government of Mongolia supports the scientifi c projects on frozen embryo transfer of foreign high 
productive animals in local ones. As result of this, it is possible to create high productive and good 
adapted animals to harsh condition of the country by embryo transfer.

Material and methods
The experimental work was done based on animal reproduction and biotechnology laboratory of 

Research Institute of Animal Husbandry and department of animal surgery and reproduction biology 
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of School of Veterinary medicine and biotechnology including sheep farm located in Zuunburensoum, 
Selengeaimag of Arvin khurCo.LTD.

Pure Suffolk breed ewes obtained by transfer of frozen embryos imported from China were selected 
as donors and local Mongolian ewes as recipients. Progesterone sponge (CIDR) were inserted into vulva 
of donors and recipients for their estrus synchronization during 12 days. Donor ewes were administrated 
2 ml of FSH with 12 hours interval during 4 days, using dose decreasing procedure after their sponge 
removalDonor and recipient ewes in heat were determined by vasectomed rams within 24–96 hours after 
sponge removal. Donor ewes in estrus were inseminated by fresh semen using laparoscopy. On 5-6th day 
after insemination, from uterine horn of donor ewes were fl ushing embryos. Embryos graded as very 
good and good were transferred to recipient ewes. 

Results
All donor ewes and 97.5 % of recipient ewes were in estrus synchronization Table 1. After estrus 

synchronization of donor and recipients, the donor ewes were administrated FSH for their super 
ovulation.

Table 1 
Results of estrus synchronization in donor and recipient ewes 

No. of animals inserted sponge No. of animals in estrus  %
Donor ewes 8 8 100

Recipient ewes 120 117 97.5

Totally 73 follicles were observed in 8 donor ewes and 39 embryos (53.4 %) were fl ashed by surgical 
method Table 2. Table 3. shows morphological evaluation of embryos. By morphological evaluation, total 
30 embryos in morula stage were graded as follows: very good – 25, good- 5, and 9 embryos in blastocyst 
stage: very good -4, good- 5. 

Embryos graded as very good and good were transferred to uterine horn of 39 recipient ewes by 
surgical method.

Figure 1. Procedure on embryo fl ushing, evaluation and transfer
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Table 2
Some results of super ovulation in donor ewes

Follicles observed

Number of embryos fl ushed

Right horn Left horn
Total

n  % n  %

1 12 6 100 - - 6
2 9 2 50 2 50 4
3 16 7 70 3 30 10
4 9 5 100 - - 5
5 8 3 60 2 40 5
6 9 2 40 3 60 5
7 6 1 33 2 66 3
8 4 1 33 - - 1

Total 73 27 12 39

Table 3. 
Morphological evaluation of embryos fl ushed

Stages

n Evaluation

Number
Very good Good Satisfactory

n  % n  % n  %
Morula 30 25 83.3 5 16.7 - -

Blastocyst 9 4 44.4 5 55.5 - -
Total 39 29 74.3 10 25.0 - -

Discussion
One of important stage for the embryo transfer procedure is preparation of recipient animals. For estrus 

synchronization of recipient animals, are used hormones named progesterone and prolactin separately 
and together of them. 

Prof. N.Altankhuyagreported that use of progesterone sponge for estrus synchronization of recipient 
does for 15–20 days during mating season leads to estrus of 95.7 % of them within 24-36 hours. 

Some researchers found that prostaglandin enables to estrus on 80 % of recipient animals on 7–12 
days of estrus cycle (Altankhuyag and Begzjav, 1989, Bolikhorloo and others 1994). 

Result of our study is in good agreement with fi ndings of above mentioned scientists. 
Researcher Altankhuyag/1994 / reported that progesterone+FSH variant from 7 variants has more 

positive effect on corpora lutea formation including fl ushing 12.7 embroys from 16 follicles on average 
during one estrus cycle. 

We were fl ushing 39 embryos from 73 follicles. Our results are not so good in comparison with that of 
Dr.Altankhuyag N. It is may be connected with some errors in embryo fl ushing.

Conclusions
1.Progesterone sponge are suitable for estrus synchronization of both donor and recipient animals. 
2. FSH can be used for super ovulation of pure Suffolk ewes under grazing condition. 3. Embryos 

fl ushed on 5-6th days have good quality. 
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PREDOMINANCE OF CANINE PARVOVIRUS TYPE 2B IN DOGS 
OF ULAANBAATAR CITY

TUMENJARGAL. SH., CHIMEDTSEREN B., ARIUNAA TS., TUNGALAG CH.,
Veterinary School, Mongolian University of Life Sciences Zaisan-53, Khan-Uul district, 

Ulaanbaatar, Mongolia, tumee@muls.edu.mn

Abstract
Canine parvovirus is highly contagious and fatal disease of dogs, causing acute hemorrhagic enteritis 

and myocarditis. The aim of this work is to detect canine parvovirus 2 (CPV-2) by standard polymerase 
chain reaction (PCR). Viral DNA was isolated from faecel samples of 36 puppies with suspicious symptoms 
for parvovirus infection and used as template in standard PCR. 23 samples were of CPV-2b serotype, 9 
samples of CPV-2a serotype but 4 samples were neither 2b and nor 2a. We used two different primer sets, 
one specifi c both serotypes CPV-2a and CPV-2b and one specifi c only for CPV-2b. This allowed us to 
differentiate the serotypes from each other. The further extension of this work will be essential for the 
epidemiology, viral evolution and phylogenetic studies of the mongolian domestic canine, cats and wild 
carnivores.

 Key words: canine parvovirus (CPV), bloody diarrhea, hemorrhagic enteritis, myocarditis, polymerase 
chain reaction (PCR)

Introduction
Canine parvovirus 2 (CPV-2) is a highly contagious, often fatal disease, characterized by vomiting 

and hemorrhagic gastroenteritis in dogs of all age (1), and mycarditis and subsequent heart failure in 
pups of less than 3 months of age (2). Canine parvovirus 2, so named to differentiate it from CPV-1, the 
genetically and antigenically distinct minute virus of canines, is a small, nonenveloped, single-stranded 
DNA virus (1). Canine parvovirus 2, along with Feline panleukopenia virus (FPV), Raccoon parvovirus 
(RPV), and Blue fox parvovirus (BFPV), comprise the Feline parvovirus (FPV) subgroup of the genus 
Parvovirus. CPV-2 emerged in 1978 as the cause of new disease in dogs throughout the world, when 
it rapidly spread in domestic dog populations as well as wild dogs with high morbidity (100 %) and 
frequent mortality up to 10 % (1, 2). 

The main source of infection is the feces of infected dogs containing large numbers of virus particles 
(109 virus particles/g of faeces) that excreted in the faeces. Between 1979 and 1981 the original (1978) 
strain of the virus (CPV-2) had been replaced by a genetically and antigenically variant strain termed CPV-
2a (5). The two viruses differ in 5-6 amino acids, which constitute two different neutralizing antigenic 
sites on the surface of the capsid. In 1984, a further antigenically variant virus was detected which differ 
in only a single epitope, designated as CPV-2b (6).The CPV-2, a non-enveloped virus with an approximate 
diameter of 20 nm, is a member of the genus Parvovirus of the family Parvoviridae. 

Materials and Methods
The faecal samples were collected from 36 dogs came to Veterinary hospital (Ulaanbaatar, Sukhbaatar 

district) between March-June/ 2013 that showing the symptoms of fever, diarrhoea or hemorrhagic 
diarrhoea and vomition, clinically suspected for CPV infections. The faecal samples were collected by 
rectal disposable swab, and directly transferred in ice to the laboratory of Veterinary School for strategic 
studies and scientifi c researches, stored at (-20°C) until the DNA was extracted. A commercially available 
inactivated vaccine was used as a positive control of CPV and a stool sample from a healthy dog processed 
similarly was used as a negative control. The viral DNA was extracted from fecal sample using Genomic 
DNA extraction kit (Intron Biotech, Korea) according to the manufacturer’s protocol.

The PCR was standardized for the primer set CPV-2ab and CPV-2b, as designed under the scientifi c 
standards in primer designing with slight modifi cations. The details of primers are given in Table 1.

The PCR reaction mixture contained 100 M dNTPs, 10 pmol of each primer, 1X PCR reaction mixture 
containing 12.5 mM MgCl2 and 2 L of processed sample as source of template DNA. Amplifi cation was 
performed in a thermocycler (AppliedBiosystems). 1 L of DNA polymerase (1 IU/ L) was added to 
above reaction mixture after initial denaturation was done at 95°C for 5 min in the thermocycler. The 
cyclic condition was denaturation at 95°C for 1 min, primer annealing at 55°C for 2 min and extension at 
72°C for 0.5 min. The cyclic condition was repeated for 30 times and a fi nal extension at 72°C was given 
for 10 min. After PCR, the amplifi ed products were analyzed on 1.0 % agarose gel containing ethidium 
bromide to a fi nal concentration of 0.5 g/mL. 10 L of amplifi ed product was loaded into the well and 
run along with 100 bp to 1 Kbp DNA ladder in 1X TBE electrophoresis buffer at 5 volts/cm2 and the 
progress of mobility was monitored by migration of dye. At the end of the electrophoresis, the gel was 
visualized under the UV transilluminator.
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Table 1. 
Details of primer sets

Forward and reverse 
primers Primer sequence Position in genome

Annealing
temperature and 

product size

-2ab (F)
-2ab (R)

5’-GAAGAGTGGTTGTAAATAATT-3’
5’-CCTATATAACCAAAGTTAGTA-3’

3025-3045

3685-3706

55 C
681bp

 -2b (F)
 -2b (R)

5’-CTTTAACCTTCCTGTAACAG-3’

5’-CATAGTTAAATTGGTTATCTA-3’

4043-4062

4449–4470

55 C
427bp

Results and discussion
In the present study, PCR was carried out on 36 stool samples collected from CPV suspected dogs 

and used as template to amplify the VP2 structural gene of CPV genome. Of the 36 stool samples from 
the suspected cases of CPV infections, 23 were found to be positive by CPV-2b primer set, whereas all 
of them are amplifi ed by CPV-2ab primer set. The CPV-2ab primer set amplifi ed portion of VP2 gene of 
both CPV-2a and CPV-2b variants (3025 to 3706 nucleotide position of CPV genomic DNA) to yield a 
product size of 681bp (Fig.1).

The CPV-2b primer pair amplifi ed specifi c portion VP2 gene of only CPV-2b (4043 to 4470 nucleotide 
position of CPV genomic DNA) to yield a product size of 427bp and thereby differentiate between CPV-
2a and CPV-2b (Fig. 1). So the results showed that out of 36 samples 23 were of CPV-2b variant, while 
9 were CPV-2a strain. 

But 4 samples showed an amplicon with neither CPV-2ab nor CPV-2b primers which indicate these 
samples don’t have this serotypes or no CPV. 

Figure 1. Picture of PCR amplicons and 100bp standard

Table 2 
PCR results, + indicate presence of a PCR band , – indicate absence of a PCR band

sample CPV-2b CPV-2ab sample CPV-2b CPV-2ab
1 + + 19 - -
2 + + 20 + +
3 + + 21 - +
4 + + 22 + +
5 + + 23 + +
6 - - 24 + +
7 - - 25 + +
8 - + 26 + +
9 + + 27 - +
10 + + 28 - +
11 + + 29 + +
12 - + 30 - +
13 - - 31 + +
14 + + 32 + +
15 - + 33 + +
16 - + 34 + +
17 - + 35 + +
18 + + 36 + +
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Canine parvovirus infections have been emerged as the most important killer disease of pups in recent 
time as it causes vomiting, myocarditis and hemorrhagic gastroenteritis (9). Although adult dogs show less 
severe symptoms of gastroenteritis, the dogs serve as a source of infection. Due to its immunosuppressive 
nature, CPV decreases the animal’s ability to fi ght against infections (10). After emergence of the CPV-2, 
two more mutants, namely CPV-2a and CPV-2b, have been reported and completely replaced the original 
strain (CPV2) around the world (4). Decaro (11) identifi ed different variants of CPV circulating in dog 
population in Spain. Truyen (12) studied that CPV-2a and CPV-2b have almost completely replaced the 
original CPV2 in canine population in Germany. Pereira (8) reported that the predominant strain found 
in Brazil during 1980 was CPV-2a and CPV-2b during 1990–1995. Wang (13) reported both antigenic 
types CPV-2a and CPV-2b prevailing in Taiwan. Battilani (14) showed that both antigenic types 2a and 
2b co-exist in canines in Italy. 

The commercial available rapid diagnostic kits for CPV can’t distinguish the virus serotypes but often 
used for rapid routine diagnosis. Ts. Ariunaa analyzed more than 100 canine faeces with CPV-rapid 
diagnostic test 2011 which resulted in high infection rate (15).

This study is the fi rst one carried out CPV-specifi c PCR in Mongolia, thus, PCR technique can be 
adopted to diagnose rapidly, reproducibly and accurately the CPV infections. Further, different antigenic 
variants of CPV can also be differentiated by employing PCR with different combination of primer sets.

From the present study, it is inferred that CPV-2b is more prevalent in dog population in Ulaanbaatar 
city as revealed in PCR based diagnosis. So, necessary measures should be taken to control the disease in 
dogs by incorporating the indigenous strain of CPV in the preparation of vaccine.
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ABSTRACT
ey words: settled camp of gers, soil,plantation, water, micro element and heavy metal

Purpose:In this research we have determined impact of activities of the settled herders on soil, water 
and plantation of degraded pasture land caused by distortion of technology of cattle breeding, content of 
some chemicals in blood serum of livestock as well as plantation number and cover. 

Conclusions:1. Grazing crop of the settled camp of gers is less by 3-6 species and cover size is less by 
8–10 percent compared to the control area.
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2. It has been determined that content of Cu, Co, Se, Pb in soil and plant of pasture land of the settled 
camp of gersin close pasture land, Zn, Feis the least in close and middle pasture lands and the most 
in remote pasture land.But copper contained in water is higher by 0.132 ppm than the internationally 
accepted highest level, zinc is less by 0.233 ppm and iron, cobalt, selenium and lead is 2–7 times more 
than the permissible highest level.

3. Copper, zinc, cobalt and iron contained in the blood serum of the livestock of the settled camp of gers 
is less than normal psychological amount and selenium and lead are higher than the permissible amount.

4.Content selenium and lead in food products from settled camp of gers is expected to be high.
: , , , , , -

, ,
.  5 ,
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. -
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500  – 6  51 %,  3000  – 11  57 %,  5000 -15  62 %. 

 1 -
, .

 1 
,  /ppm/

- . . , /1970/

(Cu) 0.386±0.01 0.751±0.012 12.53±1.01 3–12 /

(Zn) 1.242±0.02 1.127±0.02 7.786±0.91 20–60 /

(Fe) 1.344±0.02 0.684±0.01 5.962±0.62 24-30 /

 (Co) 0.266±0.01 0.352±0.01 0.454±0.01 0.25–1.0 /

(Se) 0.192±0.01 0.27±0.01 0.286±0.01 0.1–2.0 / <

 (Pb) 0.309±0.01 0.383±0.01 1.193±0.002 90–300 EU Stand 100 MN Stand

,  [1] ,
.
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 2 -
. , , ,

, , -
, .

 2
, ppm

(ppm)
-

, /

(Cu) 0.84±0.01 0.906±0.012 1.905±0.001 24.7–38.0+

(Zn) 4.416±0.02 3.594±0.002 4.599±0.312 60+

(Fe) 1130.685±0.9 332.937±0.9 656.604±0.9

 (Co) 1.581±0.02 2.913±0.01 4.224±0.01 50 MNS

(Se) 0.456±0.01 0.774±0.01 2.679±0.01 10 MNS 5850 : 2008

 (Pb) 0.528±0.01 1.224±0.01 2.541±0.01 90–300 EU Stand
100 MN Stand

+  [2]

,  [1] -
 /  54±14,  60±12,  63±2 / /,

/<3 / /, , .
 3 -

.

 3
, /ppm/

-
n=18

-
- n=30  n=30  n=30  n=30

(Cu) 83.9±2.1 60.1±1.25 97.9±3.11 88.8±3.25 75.7±3.22 1000–1300

(Zn) 105.6±3.2 82.7±2.35 112.8±4.21 114.8±4.21 81.0±3,32 800–1400

(Fe) 124.4±0.08 169.1±0.6 204.3±0.24 135.±0.24 222.0±0.45 130000–
250000

(Co) 41.5±0.05 26.1±0.4 37.9±0.06 46.9±0.06 42.7±0.06 100–120

(Se) 33.0±0.1 26.7±0.05 30.9±0.05 39.4±0.06 53.2±0.2 0.07-0.1

 (Pb) 57.4±2.2 53.7±0.13 53.7±0.09 61.5±0.08 58.2±0.09 +0.05-0.23
+ – V. Rajaganapathy [6],  – Anderson, D. E. [3],  – [1]

, , , ,
, .

 [1],  2–3 , -
 10–16 ,

.
oo, , -

.

 4
, oo/ppm/

, /

 [4]

(Cu) 1.132±0.02 1.0 2 1.3

(Zn) 0.767±0.001 1.0 5–15 5 2

(Fe) 1.353±0.02 - 0.3 0.2

 (Co) 0.484±0.001 - -

(Se) 0.346±0.001 - 0.01

 (Pb) 0.728±0.01 - 0.1-0.05ppm
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/ 41,2±2,41 71,9±4,51*** 71,5±0,68*** 65,5±5,38** 21,9±2,19***

,
/

31,9±4,14 105,8±21,41** 58,9±4,39** 22,7±1,14 5,8±1,11***

 193,8±7,26

: – -
: * –  <0,05; ** –  <0,01; *** –  <0,001.

 5 %-
l -

 4 ,  3,5 ,  1,5 
, .

l
, , .

5 %- , , , l -
l .

,
,  2.
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 2 

 ( ±m; n=9)

1 2 3 4

, 1879±2,6 1545±2.2*** 1235±2,5*** 889±2,7*** 361±1,41***

, . 2,2±0,11 2,1±0,11 1,9±0,14 2,4±0,26 3,2±0,17**

-
, / 23,2±0,10 38,9±2,09*** 38,8±2,01*** 38,6±2,17*** 14,3±1,13***

-
, / 46,5±2,21 53,9±2,14* 49,2±3,07 48,8±2,19 45,5±1,18

, / 82,3±8,18 116,1±5,04** 95,1±8,02 90,1±7,26 62,7±5,7

, /
169,7±24,2 165,3±23,7 122,1±12,4 85,6±9,01** 26,8±1,01***

 398,7±10,17
: : * –  < 0,05; ** –  < 0,01; *** – 

 < 0,001

, -
 5 %-

, .  (  < 0,001).
-

 5 %-  10 % 
,  1,2 .

,
 – ,  5 %- -

.

. l.
 3 , -

 (  < 0,01). 
.

 5 %- -
:

1)
;

2) , , .

1. . , -
: / - - ., 2014. – 193 .

“ ”

., .,
, ,

, , e-mail: Lkham7704@gmail.com

 “ ”
 60 BALB/c  20–22 .

-
, , , G, -

 CD4+T, CD8+T ( . 1).
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 1 
 “ ” (M±m)(n=5)

:

( + ) ( + ) ( + )
 (106 

/ ) 31.2±1.83 36.3±1.74 51.2±2.12 48.5±1.93

./ 1565±59 2062±47 4122±32 3242±69

CD4+T ./ 148±5.6 386±3.9 589±7.8 405±8.9

CD8+T ./ 102±8.7 248±6.8 283±8.1 232±7.5

CD4/CD8 1.45±0.21 1.55±0.34 2.08±0.42 1.74±0.31

Ig M / 17.6±0.5 17.8±0.8 24.2±0.4 22.6±0.6

Ig G / 37.2±2.1 42.1±3.5 58.6±2.2 54.3±2.8

Ig A / 5.8±0.2 6.2±0.5 8.6±0.1 7.8±0.2

 5 
 10 % – 0,2  ( )

.
 1,1 

,  0,6 
.

, ,
50 / .

 636.294.619:616.9–036.22

. .,
- ,

. , , e-mail: wniipo@rambler.ru

.
 IV . . . [1].  « » -

 (1819), . . (1865). 
.  (1882),  1890 . .

. .  1888 .,  1892 .  1924 .
 [2]. -

,
(  55  25 ).

, , ; , , ;
, . .

. .
 (  45 ).

, -

.
.  (1892) -

, -
.

. :
-

.
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 3-5 . ,
. -

-
[3]. .  (1966) .  (1992) ,

, , -
, , .

. .
,

,  [4].
.  [5]. -

, , -
.

. -
. -

. . (1931) ,
 4-6 . ,

, .
, .

. . (1957)  3 %  3 % 
.  1 / 2  3 .

[6].
.

–  28–38 %, 
, . -

,  – 
.  1–3 % -

. ,  15 %, -
.  10 %- .

 1 , -
 10 , .

,
.  10 %- -

 5–6 .  10 %-
. ,  0,2 %-  200  10 %-

 10 .
-  [7].

. -
, -

, , , -
, . . .

, -
. . -

, .
. . .

, -
 [8]. 

-
.  « ». –

.
 M.bovis  2, 5, 10 

/ . , , -
.  M.bovis  2 -

 (  42–28–85-04) . . .  10 .
 1, 2, 4 . -

 « » [9].
,

 2, 5, 10 /  1, 2, 4 
 M.bovis .
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,  2, 5, 10 /  1, 2, 
4  M.bovis – -

.
.

« »  N,N- (3- )
 5 %  « »  11, % -
.

1. . « ». - - , 1997 .
2. . ., . ., . . « ». , 1990 .
3. . ., . . « ». , 1994 .
4. . ., . . « », , 2012 .
5. . . «100 ». , 2002 .
6. . . « ». ,

1992 .
7. « » 1975 .
8. . ., «

», , 2013 .
9. « » 2002 .

 619:616.995.1

* . ., ** . .,
*  « -

- » ,
. , . E-mail: oestrus@mail.ru

**
« »,

., . , . E-mail: alfa_parazit@mail.ru

, -
- -

. , , -
, .

-
 [ ., , 1973, , 2008]. - -

, -
.

,
- .

, -
.

 – - (1974) -
- .

 (  – ).  1300 
 5 

 – , , - , , , .
-

. -
,  [2007], 

 –  ( )  ( ),
.
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,
 0.3±0.1  33.2±5.7 %  3.0±1.0 %. 

 ( )
 33.2±5.7  31.3±4.9 %. 

, -
. -

,
Fasciola, Dicrocoelium Paramphistomata. -

 12  14 . -
 24.4±1.9 %. 

 11  14 -
 5.0  32.9 %,  15.0±1.1 %. 

,  7 ,
 6.0–26.9 %  8.9±0.7 %. -

,  7 ,  5.4  25.0 % 
4.5±0.3.

-
. , -

 (3.0±0.2 %). , -
 (0.4±0 %). 

 0.4±0 %. 
,

Trematoda, Nematoda Cestoda. , Trematoda
Fasciola, Dicrocoelium Paramphistomata. -

Strongylata,
Nematodirus, Trichocephalus.

Moniezia.
Trematoda

 ( ) 14.4±1.0, -
 ( =8.5±0.6  3.6±0.2). 

Nematoda Strongylata. -
 ( )  4.5±0.3  36.9±2.9, . -

Trichocephalus  0.4±0 ( . 1). 

 1

. Trematoda Nematoda Cestoda
Fasc. Param. Dicr. Str. Nem. Tr. Mon.

, % 585 14.4±1.0 8.5±0.6 3.6±0.2 36.9±2.9 4.5±0.3 0.4±0 7.6±0.6
- 19.8±1.5 11.5±0.9 4.9±0.3 47.3±3.7 5.8±0.4 0.2±0 10.4±0.8

,  36.2, 53.3  10.4, -
 3:6:1 ( .).

.



262

,
Nematoda Trematoda.

 ( , ; . , - ),
(  « », ; \  « », ),
(  « », ), -  ( ) .

-
,

. -
. -

 10  10 .
-  7,7 % 

 100 %,  55,6 %.
, , -

 45,0; 61,9; 66,0,  ( . 2).

 2
 ( )

- , %
, %

St Nem Tr Mon
239 61,9 58,6 21,3 2,1 3,8
32 12,0 3,1 3,1 0 9,4
60 45,0 45,0 13,3 0 0

- 50 66,0 62,0 26,0 2,0 16,0
381 55,6 52,2 19,2 1,6 5,2

- -
 (52,2 %). 

(19,2 %). ,
 58,6; 21,3  3,8 %, -  – 62,0; 26,0 %  16,0 %,  – 45,0; 

13,3  16,0 %.  1,6 %. -
 0,9  236,6 .

 ( ) -
 ( )  9,5  100 % 

68,5 %,  7,8  211,7 .

– .  100 – 92,9 % 
 38,5-35,7 %, ,  23,1 %  3,6 %  3,4 % , -

.
 33,3  78,9 %, 

 9,5  44,4 %. 
-

-  – 16 %.

 (68,5 %),  (66,0 %) -
 (45 %). , -

, , ,
 15,8; 27,1; 6,0; 1,5; 3,8 %, . -

- - , -
 + ,  + ,  +  + .

-
- -

.

1. . ., . ., . . -
 //  2- ./

. – . 2007. – .130–132.
2. , . .  / . . ,

. . , . . // . .  – 2008.- 3. – . 6–9.
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3. . ., . ., . .
. // -

.- , 1973. – .232–236.

 619: 612:. 017

. ., . ., . .,
. ., . .,

 « - -
», . , , e-mail: sevkaz_agroinnov@inbox.ru

.
 – .

, . -
, .

, -
. , -

,
, , -

. - ,
. -

, ,
, .

, ,

.
,

, -
.

-
- , -

 « »
- .

,
 10 , -

 10 .
 50 .

. 1.
-

,  (III 
) - , -

, , , -
,  9,2 %, 1,8 %, 3,2 % ,

( < 0,05).  – -
. ,

.
. -

,
. -

.
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 1 

-

-
-

*

(n= 10), ±m

III -
,

(n= 10), ±m

I
, -

(n= 10), ±m

II
,

, ,

(n= 10), ±m (n= 10), ±m

, . 8,1±0,6 13,6±0,4 11,5±0,7 7,9±0,8 _7,0_
4,5–12,0 7,4±0,8

, % 0,9±0,4 1,0±0,09 1,2±0,2 1,0±0,2 _0,1_
0,0–2,0 1,2±0,2

, % 5,2±0,3 6,3±0,5 7,1±0,03 16±1,0 6,5
5,0–8,0 14,4±0,7

-
, % 0,6±0,2 4,6±1,2 4,0±0,7 - 0,5

0,0–1,0 2,4±0,3

, % 3,8±0,7 15,4±1,6 14,2±0,9 28±2,06 3,0
2,0–5,0 3,0±0,7

, % 26,2±1,5 43,6±1,6 39,4±1,4 7,4±1,03 _28,0
20,0–35,0 27,8±1,3

, % 59,4±1,03 31,4±1,09 32,4±1,4 53±2,6 _57,5_
40,0–65,0 58,2±1,09

, % 4,6±0,6 2,1±0,3 2,7±0,35 1,5±0,2 _3,5_
2,0–7,0 7,8±0,4

: 1  < 0,001 

2 * – :  –  m,  – 

, , -
 I , . -

 III  5,5 ., -
 33 %,  II , ,

, ,  27 % -
.

43,6±1,6  39,4±1,4 % (I  II , ).
, , ,  28 %  2,5 % (I )  27 %  1,9 % (II ).

.
 ( ) -

. -
, , -

-
,

.  –  16,0 %±1,0, 
 5,2 %±0,03. -

, . .
24,2 %,  18,8 % 

. ,
.

-
- -

, -
,

-
. -

 ( . ., 1969 .)
.
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1. . ., . . . – : , 1978.- 
255 .

2. . . . // – , – 1991. – . 186.
3. . ., . ., . . // – : , –

1969. – . 319.

 619 : 612 :. 017

. ., . ., . .,
. ., . .

 « - -
», . , , e-mail: sevkaz_agroinnov@inbox.ru

-
, ,

. , -
. ,

, .
,

 [1,2].
-

.
, , -

. , -
, , , ,

. , -
, ,

.

,
,  « - -

,  60 -
,  7 .

,
, ,  ( . .

) . -
 20 . -

 (  40 %), 
 2  5 ,

 (  37 %),  2 
 5 .

, -
 2  5 . -

, -
, , ,

,  2  15 
 5 , , ,

, .
. 1.
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 1 

.

-
, .

I 20  (
 40 %), 2  5 

II 20  (
 37 %), 2  5 

III 20  2 
 5 

-
.

 7 (35 %)  20, 
. , -

, , .
,

,
.  I  100 % ,  II -

 90 % . -
 (  6  9 )  (14 

). .
 40 % ,

,  1 
 6 .  II ,

 37 %,  3  9 ,
 14- . , ,

,

.
, ,

,
, , ,

.  – 4,0  3,7 , -
 – 6 ,  3 , .
,  1  2 

 2 ,  1  100 % ,  2 
 90 % ,  3  65 %, -

, .
, ,

 4,0 ,
-

.
-

,
,  [3,4].

, -
, ,

, , -
,

,  3 .
, -
, -

-
.
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1. , . ., , . . . , -
. – : , 2005. – 212 .

2. , . ., , . . . – :
, 2007. – 200 .

3. , . . , -
: . . - . . – , 1996. – 47 .

4. , . . . – : , 1999. – 
320 .

: 636.294.002.6:579

. .,
- ,

. , , e-mail: wniipo@rambler.ru

: , -
.  –  [1].  90- -

.  140 -
, , , .

, , , ,
. -

, -
, ,

 [2].
-

,
-

, -
, , -

,  [3]. 
-

, , -
, .

 ( – …, 1990), 
-

 [4].
-

 2014 .
 ( , , , ),

, . -
. -

.
.  8,0*108

6,0*107 . -50
 1,4*102 , .

 t° 40°  3,2*103 .
 1,2*104 .

.  7,5*108 -
 5,0*107 .

-50  0,9*104 . -
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 t° 40°  2,9*104.  5,0*103 ,
 5,0*103.

.  5,5*107  8,0*107 -
. -50  0,8*101

.  t° 40°  3,1*104 -
.  4,9*103 ,  5,2*103

 1,0*104.
.  5,1*107  6,1*107

. -50
 0,6*101 .  t° 40°

 2,9*103.  5,4*103 , 1,0*104

 5,0*104 .
 ( , ,

, ) ,
.

 ( -50),
 7,4  6,3 -

. .
, .

-

.

1. . ., . . :  2- ,  / . . ,
. . , . – , 2012.

2. . ., . .  ( , -
, ):  / . - . . – 2006.

3. 2.3.21078-01 -
. – ., 2002.

4. . . -
. [ ]: . . . . . -

.  (14.00.07) / ; -
. – - , 1997.

 631.153: 658.012

. .,
 « », . , ,

e-mail: v3481809@yandex.ru

-
:  – 

, .
, -

, , -
- . ,

 60–75 % ,
35 %. 

 ( ) , -
,  ( ).

, -
,  (

, .),  – 
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, -
.

,
. -

. -
 (

- ) : , , ,
, .

, -
.

 – -
.

, .
,

.

.
, .

 ( ),
, , , .

-
, -

. -
, ,

. ,
. -

.
,

. -
,

 ( ) .

.

, -
, .

,
.

, , , -
,

,  – .

 – , -
. -

, .
,

, .
 – , -

.
, ,

.
, , ,  30 % (

, ). ,
 1 , , , -

 50–60 %, ,
, , -

, .
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 (22–36 %). ,
,  ( -

, , ),  – 
 (  30 %).  2,5-3 .

 6–7 .
, , ,

.
, -

.

 576.851.42.:576.858.9.616.591.2

. ., . ., . ., . .,
- , , .

E-mail: kaznivialmaty@mail.ru

,
 (

), -
, , -

, .

. - -
, -

, -
.

,  [1,2,3]. 

, ,
.

, , -
 abortus, suis, melitensis  S  R-

B. vis. , -

,  B.melitensis  B.abortus. 

 ( ) -
, - .

 50 
.  4 ,  5 

.  1  3  B.melitensis 565, 2-  4-  – B.abortus 
54.  1-  2 -  3 -

,  3  4  – .
. -

 350–450 .  14, 30 
 10 ,

. , , ,
.

 30 , -
, -
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. ,
, .melitensis 565 ,

 68 % .
 7,6. ,

( )
 100 % ,  – 44 %. -

, .abortus 54  3 
, . .  100 %- -

- . ,
 ( , )  100 %- , -

 – 46 %.
, , -

-
. -

abortus. - -

.

1. . . . -
// . … . :03.00.07.- ,2004. – 

212 .
2. . , . .  Iz 

 //  « ».- 2004. – 1.- .72–75.
3. . ., . . -

 //  « », 2004.- .63-68.

 636.4:636.087.7:619:615.9

. .*, . .*, . .*, . .**,
*  « -

» ( ),
**  “ ”

-
, .

-
,

.
 – 2 , , , , . [3]

, , , , -
, -

.[2]
, : , -

, , ,
, , , , -

; , , ,
, , , -

, , ,
. (1)

-
.

 – -
 “ ”  «  – » -
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- .
, .  2015 .  «
. .», , -

 ( ),
4  (3-  1- )  15–17 ,  120 

. .
 1. 

 1

- .
,  1 

1 17 1,0
2 - 16 1,0
3  + - 15 1,0 + 1,0

- 15 -

 2 ,
 – .

, , ,
, .

 2.

 2

±
Cv,

 %
±

Cv,

 %
±

Cv,

 %
±

Cv,

 %

 60 ,, 32,0±0,2 6,2 26,5±0,2 6,1 37,4±0,2 5,0 26,1 ±0,2 5,1

 90 ., 37,6±1,2 6,1 41,6±1,3 6,7 45,26±1,2 6,2 41,3±1,0 5,1

, 5,6±1,0 6,2 15,1±1,1** 6,8 7,86±1,1** 6,5 15,2±0,9** 5,1

, 186,0±5,3 6,2 503,3±6,0 6,8 262,0±5,9** 6,5 507,0±4,7** 5,1

*- >0,95; **- >0,99

-
. ,  9,6  (171,4 %) ( >0,99),

 0,1  (0,7 %)  7,34  (93,4 %). 
,  15,1  ( >0,99),

 9,5  169,4 %. 
 – 7,86  (17,4 %).

 507,0 ,
 321,0  (172,6 %) ( >0,99) , . -

 262,0  30 , ,
 245,0  (93,5 %),  76,0  (40,9 %) 

( >0,99).  4,0  (0,73 %), -
 317  (170,4 %).

. ,  2-  3- ,
 93,3 %  93,7 % , 86,0 % .  1- -

 100 %. 
, ,  3-  2 

.
 1 .

. -
,  80 % (12 ), .
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 507,0 ,
 41,3  37,6 , .  3,7  9,8 % .

,  90  1 . 503,3 
262 ,  3,7  245  0,73 %  51,7 %. 

 317  (170,4 %)  76  (40,9 %) . -
,  80 %, 

. .

1. . .  / . . . – .: , 1998.-69 .
2. . .  / . . ,

. .  // . – 2009. – 2. –  3-5.
3. . .  / . . , . . , . .  // 

. – 2007. – 12. –  8–9.

 619:616:636.2

-

. ., . ., . ., . .,  C. .,
 « »,

,

-
. , -

,
. -

.
: - , , ,

.

. ,
,

 – .
.

, ,
. ,

, ,  [1–5].
,

.
: , -

.
.

 – , -
 ( ) , ,

.
 13264–88 «

, » ( .,1988).
 «

- »
( ., 1988)  7269 -79 « . -

».
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 21237- 75 « . -
, - » ( ,

) –  23392 -78 . « . -
»,  « 

- » ( ., 1988).
.

. -
, , .
, -

, .
, , ,

 (2–3 ) ,
. , -

.
- . -

, , , -
.

, , -
 48  5,9  6,4. 

96  6,1; 6,5. ( .1).
 5,9  96 . , -

 96 .
.

-
.

, -
 96 ,

 – 3,8; (  – 2,8).

 1 
-

( ) n = 18
±m

n = 18
±m n = 18

±m

 (5,7–6,2)

 48 

5,9±0,04 5,9±0,04 6,4±0,05

 96 

5,9±0,06 6,1±0,03 6,5±0,04

 ( ) - + +

-  2,8 3,7 3,8

,
, , ,

,  ( -
).

. -
 ( )  18 , 18 -

,  18 ,
.

- , -
.

 ( ) , ,
, , , .

, -
,
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( . 2).  ( ) -
, .

,
, -

, : roteus
, .

 2 

= 18 = 18 = 18

 =2 -
 – . li,

-

-
=1

,

, -
, ,  – 

 (+);  (-) .
 =4 . li , ;
=3 –  ( , )

.

. li. ,
-

.
-

, ,
, -

: . li ; -
 – roteus ( , ) .

- , .
, , -

.
-

 (60 %),  (50 %),  (35 %)  (27 %).
. , -

 18 ,  ( ),
 ( ) , -

, , .
,

,
 ( ).

- . -
, , -

 3,6  4,1 %,  –  1,82 %, 
 0,8–3,8 º  ( . 3). 

 3 
- -

 ( =18) (  = 18)  (  =18)
1.  (16- 20º ) 16 – 18º 15,2 – 15,6º 15,2 – 15,6º 
2.  (3,5 -3,7 %) 3.5 -3,7 % 4,1 % 4,2 %
3.  (1–2 ) 1  2 1  2 1  2 
4.  (1,027–1,033 / ³) 1,027 \ ³ 1,033 \ ³ 1,032 \ ³
5.  (3,26 %) 3,26 % 1,54 % 1,54 %

.
,

, , ,
.  4.
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 4 

(  =18) (  = 18) (  =18)
1. ,

./ ³, (  300 – 500) 300- 500 300 -500 500–1000

2. ,
./ ³, (  500 -1000) 500–1000 1000 1000

1.
, . ,

, ,
(2–3 ) ,

.
.

2. -
,  96 

6,5. , -
.

3. , -
.

, : -
 – 60 %,  – 50 %,  – 35 %  – 27 %.

4. -
. , ,

 4,1  4,2 %, ;  –  1,54 %; 
 0,8–3,8° . -

,  500–1000 ./ ³.

1. . . -
: . . … . . . / . .  // , 2001.-25 .

2. , . .  / . . , . . -
, . .  // , -

: . . .  65- . . – ,
2000. – . 121–127.

3. , . .  / 
. .  // , , -

. – , 1997. – . 95–96. 
4. , . .

 / . .  // . . – 1998. – 1.- . 18–19. 
5. . . ,

: . … - .  / . .  // -
, 1995.– 289 .

: 636.619:615.1.4.

 «  2» 

. ., . .,
- ,

. . wniipo@rambler.ru

 – ,  – 
Actinomyces bovis, , .
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.
 ( , , ) -

, , , .
. -

 – . -
. , ,

, .
, ,

.  ( -
) .

,
.  ( )
. [1]

, ,
, , . -

,
, , . -

.

, . [2]

 « -
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ECOLOGICALLY PURE SOLAR EQUIPMENT FOR THE 
INSECTICIDE

BUUVEIBAATAR R., AMGALANZUL J., MUNKH-ERDENE B., GANBOLD D.,
School of Engineering and Technology , Mongolian University of Life Sciences, Mongolia, 

amgalanzul@muls.edu.mn

Abstract
We have done research on debugging of insects by high voltage electric fi eld using solar energy and 

this method has been successfully tested in Juny-October 2008 at “Nart” training and research center of 
MULS in Bornuur soum, Tuv province. 

Key words
Solar panel, accumulator, inverter, high voltage, debugging
Introduction
Scientists had been determined that the insects in the crop fi eld are decreasing the harvest by 30–50 % 

per hectare and loosing that much amount of incomings [1]. Several methods physical, chemical and 
biological etc, have been developed to debugging those insects, but they still costly and bringing the new 
problem to the environment and human health. 

Materials and Methods 
The experiment has done in scale of both laboratory and crop fi eld within theoretical calculation. 
Insects debugging equipment has three main parts (solar panel, control panel and lightening trap) it 

has shown in fi gure-1. 

Fig. 1. General Diagram for solar power generation
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Solar panel collects energy to 12–24v accumulator at day time and the energy inverted to alternative 
current 220V switches on light trap at night time. The voltage increased to 7000V (7kV) by transformer. 
Insects trapped by light are destroyed by the high voltage at night time. The method has not been done by 
anyone before in Mongolia and also this is the safe to the environment with using no harmful chemicals 
or biological bacteria. This was novity of our research.

High voltage light trap system was turned on for 1 hour at night time per 1 hectare the crop fi eld in 
“Nart” training and research center. Debugged insects are studied then. 

Results
To debugging the insects by high voltage is a kind of electric-ion technology. 
Mechanism for debugging: Insects which are trapped by lights will be destroyed by high voltage 

(Figure2).

Fig. 2. Technology scheme for high-voltage light trap system

SE-solar energy; SP-Solar panel; EE-electric energy; B-battery; ICB-inverter and control box; HVS-
high voltage source; DL-daylight; CEF-corona electric fi eld; DI-dead insects; FC- food of cock

Huge amount of harmful insects were killed by high voltage light trap system (Figure-3). 

Fig 3. Types of destroyed insects by light trap system.

Capacity and normal parameters of high voltage light trapping system 

Solar panel’s power (4*60W)240W
Normal circulation 7.5À
High voltage 7000V 
Constant voltage 12–24V
Battery capacity (2*100À·h) 200À·h 
Alternative voltage  110/220V
Daylight power (2·40 W) 80W
Control box and inventor power 1000W
Equipment height 2.0m
Length of cable  200…500m
Protect active area   1,0hectare
Productivity destruction of insects 1,0…3,0 kg/day
Light trap system’s weight  400,0 kg
Light trap system’s price  5,000$

Figure 4. High voltage light trap at fi eld 
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This system used 2 lamps (40W, 220v) high voltage magnetic fi eld initiator, 2 columns, pedestal. 
Trapped insects were collected bottom of the lights. Two columns were separated from land by polymer 
material, which provides electric safety work. 

Fig 5. Active section of the equipment for destruction of insects in high voltage and light system
The system of high voltage; 2- insulator; 3- defend cage; 4- daylight; 5- corona electric fi eld; 6- spilling; 

7- clamp; 8- cord; 9- high voltage insulator

Discussion
We are used unique, new gadget at fi rst time in Mongolia to debugging of insects on this research. 

Advantages of the study are as follows: 
Do not uses harmful chemicals 
Expected insects to be killed per day, 2kg
The equipment could be moved to everywhere because of it uses the solar energy
No cost for power consumption 
Huge amount of insects could be killed by high voltage at night time 
Loss of harvest due to insects could be reduced to 30–50 % 
Capacity of an equipment is 3-5 hectare. 
Income of saved vegetable is 4tn*700 000�  = 2 800 000� 
Solar panel could be used over 40 years 
Killed insects could be used to feeding of chicken 
Conclusions
We have done a research on insects killing by high voltage using solar energy at “Nart” center in 

2007–2008. Results are as follows:
Approximately 2–3 kg insects were killed per day and those insects were prepared for chicken food. 
Capacity of equipment is determined to 1–3 hectare. 
From last 10 day of June to fi rst 10 day of July is the most spreading time for insects. So, we need to 

do research on insects at that time depending on landscape for further study. 
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 1 
 1  2  ( /100 , )

0,66±0,01 0,70±0,003 0,67±0,01 0,73±0,02 0,66±0,01 0,57±0,03 0,66±0,11

0,03±0,003 0,04±0,003 0,05±0,003 0,03±0,003 0,05±0,003 0,03±0,003 0,04±0,003

0,74±0,01 1,39±0,11 1,39±0,12 1,99±0,41 1,53±0,28 2,84±0,10 3,43±0,15

2,89±0,06 3,02±0,01 2,90±0,03 3,12±0,06 2,87±0,04 2,57±0,10 2,60±0,32

1,61±0,43 0,93±0,02 1,03±0,04 0,65±0,08 1,03±0,01 2,57±0,08 3,31±0,05

0,82±0,05 1,05±0,02 1,15±0,04 0,74±0,04 1,15±0,02 2,83±0,08 3,52±0,08

1,19±0,17 1,25±0,04 1,46±0,05 0,82±0,06 1,42±0,05 3,70±0,15 4,89±0,12

1,03±0,08 1,03±0,03 1,21±0,04 0,61±0,06 1,18±0,04 4,75±0,20 6,47±0,15

1,23±0,02 1,27±0,03 1,24±0,01 1,28±0,04 1,23±0,02 1,10±0,04 1,14±0,17

+ 2,29±0,05 2,41±0,01 2,31±0,02 2,49±0,06 2,27±0,03 2,01±0,09 2,15±0,32

0,69±0,35 2,25±0,24 2,41±0,29 3,13±0,75 2,65±0,55 5,15±0,17 6,32±0,28

2,82±0,13 3,19±0,09 3,87±0,16 1,70±0,24 3,79±0,10 14,87±0,64 20,17±0,46

0,01±0,003 0,53±0,07 1,20±0,16 - 1,08±0,17 2,38±0,22 4,29±0,14

+ 0,63±0,16 0,72±0,02 0,92±0,04 0,53±0,14 0,89±0,04 2,50±0,12 3,50±0,08

4,29±0,07 4,48±0,02 4,31±0,04 4,60±0,09 4,27±0,05 3,83±0,14 4,15±0,52

1,23±0,10 1,89±0,10 1,62±0,23 0,95±0,19 1,68±0,21 4,09±0,01 4,80±0,18

14,76±0,23 17,27±0,35 17,36±0,40 18,49±1,46 17,55±0,94 25,33±0,40 30,42±1,24

7,70±0,67 8,88±0,33 10,37±0,66 4,89±0,45 10,20±0,32 30,47±1,15 41,02±1,01

22,46±0,86 26,14±0,03 27,73±0,89 23,38±1,91 27,75±1,17 55,80±0,92 71,44±2,24

- 1,94±0,15 1,95±0,12 1,69±0,11 3,79±0,06 1,72±0,07 0,83±0,04 0,74±0,01
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 ( ). /100 -

.  1 (100 %), -
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/
 2.

 ( . 6) -
,  2 

.  48,7 /100 ,
 135,3 %  – 37,64  104,6 . -
 – 18,81 /100  52,3 % .

-
, , + .

 ( . 3) ,
-  – 21,5 

 20,  – 17,7  17,6 ,  –  12,4.
, .

. , -
, .

-
.

, -
, .4.

 2
/ , ( /100 )

-

/ / %  % / %  % / %  % / %  % / %  % / %  %
1,0 0,86 86 0,88 88 0,87 87 0,87 87 0,80 80 1,06 106
4,0 0,96 24 1,74 43,5 1,80 45 2,01 50,3 4,51 112,8 5,51 137,8
4,0 3,76 94 3,79 94,8 3,75 93,8 3,71 92,8 3,61 90,3 4,17 104,3
5,0 1,34 26,8 1,29 25,8 1,57 31,4 1,55 31 7,28 145,6 10,3 207,8

 + 3,5 4,58 130,9 4,62 132 4,60 134,4 4,60 131,4 4,34 124 5,28 150,9
7,0 0,90 12,9 2,82 40,3 3,12 44,6 3,48 49,7 7,83 111,9 10,1 145

 + 6,0 0,82 13,7 0,90 15 1,19 19,8 1,17 19,5 3,83 63,8 5,62 93,7
5,5 5,59 101,6 5,62 102,2 5,58 101,5 5,60 101,8 5,44 98,9 6,66 121,1

36,0 18,8 52,3 21,6 60,2 22,4 62,4 22,9 63,9 37,64 104,6 48,7 135,3

 3 
 ( )

0,86 0,88 0,87 0,87 0,80 1,06
0,04 0,05 0,06 0,07 0,04 0,06
21,5 17,6 14,5 12,4 20 17,7
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 4 
, /

0,61±0,01 0,64±0,01 0,66±0,05 0,73±0,10 0,62±0,04 - -
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4,23±0,34 5,98±0,28 5,43±0,31 2,12±0,62 5,47±0,46 12,92±0,02 14,62±0,10

0,11±0,01 0,09±0,003 0,08 0,12±0,003 0,51±0,22 - -

12,62 13,512 12,39 10,12 12,38 38,46 34,71

- 0,87±0,09 0,98±0,06 1,38±0,04 1,33±0,25 1,56±0,21 2,81±0,14 3,93±0,06

7,74±0,08 8,03±0,03 8,43±0,04 7,97±0,30 8,53±0,02 30,0±0,20 31,44±0,06

8,61 9,01 9,81 9,3 10,09 32,81 35,37

0,90±0,08 1,25±0,04 0,87±0,05 0,55±0,04 0,91±0,06 4,88±0,01 4,03±0,12

0,25±0,01 0,20±0,01 0,18±0,01 0,27±0,03 0,16±0,01 1,54±0,44 0,36±0,01

1,15 1,45 1,05 0,82 1,07 6,42 4,39

22,38±0,29 23,96±0,25 23,25±0,31 20,23±0,50 23,56±0,53 77,69±0,07 74,46±0,36
-
- 0,77±0,02 0,78±0,02 1,93±0,05 1,03±0,13 0,91±0,06 1,02±0,04 1,15±0,02

-
 5  8 . . -

 0,77:1 ( )  1,93:1 ( ).
,

 1,15  1,93 .
, ,  – 

.
,

, . , ,
 5,33 / ,  – 6,42 -

 – 4,39 / .
. .

10 ,
.

. -
. ( . 5).

 5 

 ( . . )

 (
)

-
-

 RL, . , i= 1…3
,, /100

32,95 55,76 10,61 0,4964

34,56 29,18 33,62 0,5400

2,84±0,35 10,12 9,3 0,82 1,00
18,64±1,99 38,45 32,81 6,42 0,9677
8,22±0,69 12,38 10,09 1,07 0,9014
8,36±0,69 12,39 9,81 1,05 0,8775

29,15±0,96 34,71 35,37 4,39 0,87
4,02±0,23 13,51 9,01 1,45 0,7742
5,38±1,0 12,62 8,61 1,15 0,7733

,
,  R
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(i= 1…3) 

 ( ):  –1,0,  – 0,967, , 0,90 
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. ,
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