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Table 1 Concentrate supplement and nutrition level

Item Parameter Value
/% Raw material Corn 71.00
Rapeseed meal 5.00
Soybean meal 14.00
Wheat bran 5.00
Premix feeds 5.00
Total 100
Nutritional level /(M]/kg) Digestive energy 3.13
/%  Crude protein 14.06
/% Calcium 0.09
/%  Total phosphorus 0.37
. 7.27%~8.36%, 3840 mg/kg, 600 mg/kg, 1500 mg/kg, 4000 mg/kg, 50 mg/kg, A 150
1U/kg, D300 TU/kg, E 6 000 TU/kg.

Note: Per kilogram of premix,water 7.27 % —8.36 % ,iron 3 840 mg/kg,copper 600 mg/kg,zinc 1 500 mg/kg, manganese 4 000 mg/kg.,
selenium 50 mg/kg,vitamin A 1.5 million IU/kg, vitamin D 3 million IU/kg, vitamin E 6 000 TU/kg.
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) 3 6 Excel 2016 ., SPSS 22.
, 24 h ,12 h o 0 (one-way ANO-
{ » . VA ,Duncan’s
. L . P<0.05 . P<20.01
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. .GR . S 21 3
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> o 1.56) cm, (P <
0.01), (72.2542.77)cm,
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cm (P <0.01), 3.17 cm
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Table 2 Production performance in sheep with three different tail types cm
Item STHS LFTS TS
Body length 70.174+1.57 B 79.504+1.56 A 68.174+1.33 B

Body height
Chest girth
Chest width

Chest depth

Cannon circumfer-
ence

Rump width
Tail length
Tail wide
Tail thickness

Tail perimeter

65.17+0.40 ABb
74.831x2.64 B
19.6740.72 b
27.504+0.50 b
7.8340.17
18.9240.46 Bb
21.60+2.34 B
14.9441.55 B
2.1240.24 B

57.81+6.12 B

72.25+2.77 Aa
88.50£2.58 A
22.20%+1.26 ab
30.67+1.67 a
8.421+0.38
23.92+1.21 Aa
33.02+1.91 A
27.98+1.65 A
3.3040.34 A

129.164+7.78 A

64.424+1.02 Bb
88.8312.04 A
23.831+1.20 a
30.0040.49 ab
7.9240.15
22.674+1.36 ABa
15.154+1.06 C
2.8410.29 C
2.01+0.31 B

35.01+1.92 C

:LFTS.
05), 3.4.5

;STHS.

; TS, .

(P<<0.0D),

(P<C0.

Note: LFTS.Lanzhou fat-tailed sheep; STHS.Small-tailed han sheep; TS.Tibetan sheep.In the same row,values with different capital let-

ter superscripts mean extremely significant difference(P<C0.01) ,values with different small letter superscripts mean significant difference

(P<20.05).The same as table 3,4,5.
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Table 3 Slaughter performance in sheep with three different tail types
Ttem STHS LFTS TS

/kg Live mass

/kg Carcass mass

28.274+0.83 Bb
12.63£0.45 Be

41.8843.08 Aa
20.174+1.85 Aa

33.7041.13 ABb
17.4140.62 Ab

/% Dressing percent 44.70+0.77 B 51.63+2.95 A 51.68+0.65 A
/kg Meat mass 6.83+0.37 B 11.20+0.46 A 11.58+0.71 A
/kg DBone mass 4,0340.22 Be 6.784+0.52 Aa 5.284£0.19 Bb
/em?  Rib eye area 10.47+1.17 11.11£2.04 14.44+0.54
GR /mm  GR value 6.20+0.81 8.12+1.45 8.22+0.56
/kg Tail fat mass 0.494+0.06 B 2.1540.16 A 0C
23 3 o (6.18%+
4 .3 45 0.56) %, (5.98+ 0.76) %
min N pH (5.71£0.49 %, . 3
6.76+£0.12,6.68+0.11 6.5440.10, > > s
24h . pH (P

5.79+0.04.,5.9640.05

5.79+ 0.09,

<0.0D),



o« 4. 29
4 3
Table 4 Meat quality in sheep with three different tail types
Item STHS LFTS TS
PHi5 min 6.7640.12 6.6840.11 6.5440.10
pHaun 5.7940.04 5.96+0.05 5.7940.09
/% Water loss rate 6.18+0.56 5.98+0.76 5.7140.49
/%  Cooked meat rate 57.324£4.07 61.67£2.69 65.74+4.00
/(kg « f) Tenderness 0.30+0.12 B 0.39+£0.16 A 0.41+£0.21 A
0h 0 h meat color L 28.85+0.47 29.80+2.84 28.93+1.14
A 17.92+3.35 21.13£1.37 15.93+1.10
B 7.30%1.26 9.3240.86 7.3841.49
24 h 24 h meat color L 36.13+1.36 34.60+0.61 33.70+1.05
a 23.13+1.36 23.68+2.26 22.85+1.79
b 14.92+1.88 12.15+0.65 12.5340.31
24 3 5 3
5 .3 , Table 5 Content of fatty acids in sheep with
(SFA) (49.106+ three different tail types %
Ttem STHS LFTS TS
1.477) (P <<
’ C1:0 0.00240.001 A 0.000+0.000 B 0.00040.000 B
0.01), (UFA) €60 0.01940.003 Aa  0.00940.004 Bb 0.000=£0.000 Be
810 0.04740.005 0.08540.076 0.02440.004
(P<C0.01). ) ’
C10: 0 0.18640.054 0.71040.537 0.28540.069
(MUFA) C11:0 0.012£0.003 b 0.2264+0.167 a  0.0534+0.016 ab
12k . +0.016 . +0.405 a .31040.085 a
(P<0.0l)g SFA: UFA Cl2: 0 0.120+£0.016 b 0.684+0.405 a 0.310+£0.085 ab
Cl13: 0 0.00440.000 b 0.653+0.408 a  0.22940.033 ab
, (P<C0.01), Cl4:0 3.56440.290 4.748+1.336 4.24140.386
. °15 ¢ .749740.03¢ 48440, 2 .96910.136 a
(PUFA) : SFA Cl15: 0 0.749+0.039 b 1.48440.477 a 0.969+0.136 ab
C16: 0 23.7554+0.535 A 19.848+0.614 B 23.325+1.318 A
0.120+£0.023, (P << Cl7: 0 1.80040.070  2.26840.357  2.384--0.692
0.05). 3 36 C18: 0 17.72940.589 Aa 10.62842.926 Bb 11.719+1.898 ABb
C20: 0 0.32040.110 0.27840.119 0.16640.018
s 16 s C16 : C21:0 0.78640.065 1.317+40.719 0.66040.107
0.C18 : 0 Cl5: 0 , C22: 0 0.01140.002 b 0.123+0.093 a  0.08940.007 ab
C24: 0 0.00140.001 0.01540.004 0.00040.000
Cl6:0 Cl8:0 Cl4: 1 0.4200.025 b 1.4154+0.619 a  0.73640.039 ab
(P<0.01). 9 , Cl5: 1 0.17240.055 0.74640.338 0.42340.022
. . Cl6: 1 3.19540.040 b 4.013+1.016 a  3.92240.373 ab
(C18 # 1n9t,C18 : In9c) (C16 : 1) C17: 1 1.30240.122 1.89440.795 1.86940.313
, C18 : 1n9t 1.686+0.313 1.52240.538 1.31540.504
C18 : 1n9c¢ 39.42440.912  41.714+3.767  42.847+1.211
(P<C0.05), €20+ 1 0.24240.014 0.29040.186 0.31340.027
€22+ 1n9 0.03940.012 0.03040.004 0.03940.005
11 , + + +
. . 24+ 1 0.02340.003 0.13640.009 0.01540.005
(C18 : 2n6t C18 : 2n6c) C18 : 2n6t 1.190£0.074 ab  1.318£0.213 a  0.987+0.159 b
(P<0.05). C18 : 2nbe 2.13640.097 ab  2.640+0.445 a  1.912-40.032 b
C20: 2 0.11940.011 0.22340.158 0.10740.038
2.5 C22:2 0.01040.002 0.02240.016 0.03540.004
6 , C18 : 3n6 0.18140.049 0.13540.075 0.10540.030
C18 : 3n3 0.59240.053 0.44340.181 0.51540.064
: (P<<0.05), €20 : 3n6 0.02540.003 0.04040.035 0.01940.004
(P<0.01), €20 : 3n3 0.0404+0.011 2 0.027+0.016 ab  0.012-£0.007 b
€20 : 4n6 0.01540.003 B 0.10740.030 A 0.092-£0.005 A
8
0.968, : €20 : 5n3 0.01240.001 0.03440.031 0.02440.002
(P<0.05), C22 : 6n3 0.00140.000 b 0.174+0.137 ab  0.26140.150 a
0.812 SFA 19.106=21.477 A 43.078=£0.560 B 44.454+1.123 B
: ° : UFA 50.8244+1.380 B 56.923+0.561 A 55.546--1.123 A
(P<<0.05), MUFA 46.502+1.280 B 51.760+1.264 A 51.479+1.394 A
PUFA 4.32240.190 5.16340.998 1.06840.272
0.909(P<<0.05) SFA : UFA 0.96740.056 A 0.757+0.017 B 0.80140.037 B
2.6 PUFA : SFA 0.088+0.006 b 0.120+0.023 a  0.091+0.004 b
MUFA : PUFA  10.770+0.413  10.335+2.418  12.7074+1.147
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Table 6 Correlation analysis between production performance and slaughter performance of small-tailed han sheep
Body Body Chest Chest Chest L‘,annon . Carcass Dressing  Meat Bone Rib
Item , . . circum- Live
length height girth width depth i mass percent mass mass eye
erence mass area
Body height —0.377 1
Chest girth 0.073 —0.498 1
Chest width —0.403 0.968** —0.271 1
Chest depth —0.063 0.083 0.164 0.093 1
Cannon circumference —0.865*  0.083 0.291 0.187 0.200 1
Live mass 0.129 —0.299 0.812* —0.134 0.670 0.162 1
Carcass mass —0.162  —0.489 0.801 —0.343 0.597 0.463 0.887* 1
Dressing percent —0.580 —0.520 0.273 —0.498 0.087 0.704 0.126 0.569 1
Meat mass —0.266 —0.585 0.613 —0.495 0.106 0.334 0.522 0.760 0.713 1
Bone mass 0.007 0.334 0.371 0.512 —0.371 0.124 0.046 —0.158 —0.427 —0.310 1
Rib eye area —0.456  —0.477 0.016 —0.542 0.283 0.486 0.085 0.492 0.909 * 0.630 —0.759 1
GR GR value —0.154 —0.164 0.271 —0.100 0.532 0.554 0.332 0.438 0.340 —0.115 0.032 0.270

L% ok

(P<<0.01), *

(P<C0.05), o

Note: * * means extremely significant difference( P >>0.05) , * means significant difference(P>>0.05) ,the same below.

7

Table 7 Correlation analysis between production performance and slaughter performance of Lanzhou Fat-tailed sheep

Item Body  Body  Chest Chest  Chest &:::r‘;‘j Live Carcass Dressing Meat  Bone Rib (JER
length  height girth width depth ference  mass mass  percent  mass mass :I?l:a value
Body length 1
Body height 0.764 1
Chest girth 0.111 0.421 1
Chest width —0.247 0.408 0.343 1
Chest depth 0.396 0.762 0.326 0.609 1
Cannon circumference 0.611 0.567 0.647  —0.053 0.578 1
Live mass 0.498 0.931** 0.531 0.650  0.877*  0.526 1
Carcass mass 0.009 0.559 0.611 0.740  0.842*  0.473 0.814* 1
Dressing percent —0.472 —0.105 —0.349 0.646 —0.020 —0.732 0.008 0.001 1
Meat mass 0.014 0.581 0.366  0.851* 0.905*  0.309 0.819* 0.936** 0.262 1
Bone mass 0.309 0.803 0.787 0.665 0.730 0.546 0.928** 0.856* —0.058 0.758 1
Rib eye area 0.788 0.949** 0.286 0.378 0.820*  0.611 0.859*  0.497 —0.081 0.585 0.668 1
GR GR value —0.681 —0.506 0.072 0.348 —0.269 —0.313 —0.367 —0.094 0.529 —0.019 —0.209 —0.396 1
2.7 (P<C0.01),
8 ) 0.939, (P <0.05),
: (P<C0.01), 0.824; \
0.948; (P <C0.05),
; : 0.818 0.867,
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Table 8 Correlation analysis between production performance and slaughter performance of Tibetan sheep

N GR
Body Body Chest Chest Chest L.annon . Carcass Dressing  Meat Bone Rib GR
Item : . . circum-  Live
length  height girth width depth f mass  percent  mass mass eye value
erence  mass aren
Body length 1
Body height 0.027 1
Chest girth 0.113  —0.178 1
Chest width 0.088 —0.317 0.162 1
Chest depth —0.480 0.027 0.170 0.394 1
Cannon circumference ~ —0.150 —0.168 0.948* * 0,166 0.180 1
Live mass 0.505 0.568 0.265 0.025 0.318 0.038 1
Carcass mass 0.221 0.660 0.115 0.077 0.545  —0.042 0.939* * 1
Dressing percent —0.753 0.329 —0.451 0.126 0.675 —0.282 —0.068 0.280 1
Meat mass 0.488 0.521 0.136 0.489 0.310  —0.013 0.824* 0.818* 0.061 1
Bone mass 0.326  —0.675 —0.027 0.199 0.200  —0.233 0.073 —0.026 —0.250 —0.072 1
Rib eye area 0.328 0.810  —0.309 —0.108 0.199 —0.451 0.808 0.867* 0.278 0.743  —0.139 1
GR GR value 0.613 0.061 0.061 0.776 0.123  —0.086 0.488 0.423  —0.142 0.839* 0.197 0.389 1
3 ’
N 8
3 [10]
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N ’ °
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Growth and Slaughter Performance,Meat Quality,and
Fatty Acid of Sheep with Distinct Tail Types
CAO Xin"*,ZHANG Li',ZHANG Wentao',JIN Xin',ZHAO Mingyang',
ZHANG Fumei*, HE Linbo',CHEN Shaojie' , LU Huining',
YANG Jutian' , XU Hongwei’ and ZANG Rongxin'
(1.College of Life Science and Engineering, Northwest Minzu University, Lanzhou 730030, China;
2.Experiment Teaching Department, Northwest Minzu University, Lanzhou 730030, China)
Abstract The aim of this study was to investigate differences among growth performance, slaughter

performance, meat quality,and fatty acid composition in sheep with distinct tail types.Six Lanzhou fat-
tailed sheep (LFTS), small-tailed han sheep (STHS), and Tibetan sheep (TS), which were eight

months old and fed the same diet, were respectively selected.Sheep were tested for growth perform-

ance and then were slaughtered. Composition of fatty acid in the tail was detected. The correlation be-
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tween growth performance and slaughter performance was analyzed. The results showed that body
length, body height,and tail-related indicators of LFTS were extremely significantly higher than those
of STHS and TS; in addition,chest girth,chest depth, chest width,and rump width of LFTS and TS
were significantly higher than those of STHS, Live and carcass mass of LFTS were significantly higher
than those of TS, and were extremely significantly higher than those of STHS. Dressing percent of
LFTS and TS were extremely significantly higher than that of STHS by 15.50% and 15.62%. Net
meat and bone mass of LFTS were significantly higher than those of STHS. Tenderness of STHS was
0.30 &= 0.12, which was extremely significantly lower than that of LFETS and TS. A total of 36 fatty
acids in the tail fat of the three types of sheep were detected.Relative mass fraction of saturated fatty
acid in STHS was extremely significantly higher than that of LFTS and TS; in contrast,relative mass
fraction of unsaturated fatty acid in STHS was extremely significantly lower than that in LFTS and
TS.In LFTS, body height showed extremely significant positive correlation with live mass and rib eye
area; significant positive correlations were found between chest depth and live mass,carcass mass,net
meat mass,and rib eye area.In all three types of sheep,live mass was significantly positively correlated
with the meat production indices,such as carcass mass and net meat mass.On the basis of these find-
ings,we conclude that under the same feeding level,growth and slaughter performance of three sheep
breeds was in the following order: LFTS-TS-STHS. TS meat exhibited low water rate,deep meat col-
or,and high shear and cooked meat percentage, while LFTS had the highest nutritional value of tail
{at.
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