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Table 1 Composition and nutrient levels of experimental diets (DM basis) %
SgE| 205 Groups
Items X} & Control LP14 LP12 LP10 LP12+NPN
J5kl Ingredients
F % Corn 23.40 24.00 32.00 34.00 32.00
TR K HLRT %54 DDGS 4.00 4.00 5.00 5.00 5.00
41 Soybean meal 11.00 8.80 4.51 2.06 4.51
i ¥FK1 Cottonseed meal 8.00 6.00 3.00 0.50 3.00
%k Wheat bran 9.10 7.00 8.50 10.00 8.50
HARRYE Flax cake 2.00 1.70 2.00 2.00 2.00
H 7% Alfalfa 3.50 4.20 5.50 4.00 5.00
T KFE Corn stover 36.40 41.41 35.94 38.30 35.44
AEh NaCl 0.50 0.50 0.50 0.50 0.50
1 ¥} Limestone 0.90 0.70 0.60 0.80 0.60
2 =45 CaHPO, 0.20 0.30 0.60 0.60 0.60
TURE Premix" 1.00 1.00 1.00 1.00 1.00
198 5 i Z R RPLys 0.09 0.23 0.34 0.23
1198 ' L ZE R RPMet 0.03 0.05 0.08 0.05
1197 B 91 &R RPThr 0.08 0.15 0.22 0.15
iR B A AR RPArg 0.19 0.42 0.60 0.42
JK 2 Urea 1.00
411 Total 100.00 100.00 100.00 100.00 100.00
35K Nutrient levels”
TH B DM 92.41 91.89 91.74 92.31 92.04
e ME/(MI/kg) 13.67 13.67 13.67 13.66 13.67
AT CP 15.83 14.11 13.13 11.73 15.74
LA EE 3.06 3.54 4.30 4.65 4.24
R 2T 4 NDF 43.07 46.38 46.41 43.19 44.58
R T PR A 47 4k ADF 21.10 22.94 20.94 20.33 19.67
£5 Ca 0.80 0.78 0.79 0.79 0.78
P 0.43 0.40 0.44 0.38 0.42

1) iR 45 T 52 i EHE AL The premix provided the following per kg of diets: VA 15 000 TU, VD 2 200 U, VE 50 TU, Fe
55 mg,Cu 12.5 mg,Mn 47 mg,Zn 24 mg,Se 0.5 mg,1 0.5 mg,Co 0.1 mg,
2) B IR BRAC I BE 4N S SE{E . Nutrient levels were measured values except ME.

J& A PR RE R B AR £
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J& SE IR FREC B L N E A4S A% A o LRI IR 4
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i N R = o< = /AR w1 A MK (P>0.05), F ¥ H K & 7 216. 38 ~
MR (kg)= FRITGE—L B 7 B AEMESEM  242.38 g, B8 THFEFIE LY A ENE. &
JEV LG B3 P (% B3 5 O R EC ] L B i ) ) o ZH )2 H 25 5N 3 (P>0.05) 5 4% 4H 6]

J& S22 (% ) = 100 %[ (A B/ S i i =, P H 4 R B R GRDR AR R 2 R W
1.6 HIEALIRSH (P>0.05) , AIUL, fEAhFEIdIR 18 G AERR S, 1) MRAIK

R0 FHE 1 Excel 2010 #EA7 0120 8B 58 AR L BTIDIR PR SR 9 A K PR iR 5 ) MO R 2R 1 B A
JEMH ] SAS 9.2 it b 1) ANOVA s Fe AT HNFEMY,
N2 7250 M (one-way ANOVA) , 2R3 B EH 2.2 REARARMEIEESREBNHERS
Duncan [K¥EHITZEGLE, U P<0.05 fE MRS AEBEMHEEHZN

R HIRARIE ,0.05< P<0.10 A 22 i #, 1% 3 FIAL, & AR SE TG K B GR {H

FHR LRI 22 R B35 (P>0.05) , 45 418 5 %
2 HRESHR BIfE 46% VL b H2E 5 AR B3 (P>0.05) , & PK
2,1 EREAFRARMETESSEBRMESRSE  HHBRERATE 4 Fad M8 @dRRZ )5, B S
REER - F:0EAT PEREARZ R,

2 m 0, U8 5 B 0 4 MR A T [R] —
x2 REARARMAETEESLEBRYEBERTAFERKEEZM

Table 2 Effects of rumen protected amino acid supplementation in low protein diets on growth

performance of Dorperxthin-tailed Han crossbred mutton sheep

2H %) Groups

miH P1H
XJ R LP12+ SEM
Items LP14 LP12 LP10 P-value
Control NPN
WA AT IBW/ kg 33.23 33.42 33.02 33.17 32.87 0.19 0.910
V¥ AT ADG/ (g/d) 242.38  216.38  228.25 222.88  237.50 3.90 0.196
FHH YRS ADDMI/(g/d) 1808.43 1715.49 1704.44 1680.43 1 761.50 18.98 0.216
kL% FCR 7.46 7.93 7.47 7.54 7.42 0.11 0.249

147250408 A A ) 7 B BOE 7 B R 22 52 R 35 (P>0.05)  ANJR/NG F1E3R7R 26 5 1 35 (P<0.05) . R .
In the same row, values with the same or no letter superscripts mean no significant difference ( P>0.05) , while with differ-

ent small letter superscripts mean significant difference ( P<0.05). The same as below.

®3 REARARMAETEESLEBRNHEBERSTAFEEMEERZM
Table 3 Effects of rumen protected amino acid supplementation in low protein diets on slaughtering

performance of Dorperxthin-tailed Han crossbred mutton sheep

2H %) Groups

gE| P18
XJ R LP12+ SEM
Items LP14 LP12 LP10 P-value
Control NPN

YHIHE LBSW/kg 52.30 51.08 51.33 51.27 51.50 0.19 0.297
A Carcass weight/kg 24.23 23.95 24.38 23.83 24.33 0.16 0.793
J& 52 Dressing percentage/ % 46.37 46.88 47.51 46.51 47.25 0.33 0.805
GR fH GR value/mm 3.12 4.27 4.49 4.07 4.97 0.26 0.256
AR WLETFL Eye muscle area/cm’ 17.15 17.10 17.03 16.95 17.10 0.06 0.884
23 EEARARIESTEESEBRITAESRE ST I Y LA S I T B4 (P<0.05) LB
REBREEHMZ I HBAE IE & 5 [l ; LP14 41 F LP12 4 A = 3k 1) B

i 26 4 R0, LP10 41 B A 0 ) B & H BT R (P =0.093) , T & 41 1) Ho A 28 B &



3 34 S8 A AE AR 1 U AR A SRR 1 R X T E B B FE TR S 1251

N H 5 SAHT TS LN AR AR 3 25 5% (P>0.05) ,
TR E A AR S R e N E

HEI N Fa B B R TR AR,

x4 REARARPETEESEBRYEERTAFERERHHZMW

Table 4 Effects of rumen protected amino acid supplementation in low protein diets on organ indices of

Dorperxthin-tailed Han crossbred mutton sheep

20 1] Groups

s i SEM P1H
X LP12+
Items LP14 LP12 LP10 P-value
Control NPN
3. H i@ Weight/g 2 336 2 506 2 398 2 334 2278 32.04 0.093
i S T 2 E A
Head 4.46 4.92 4.66 4.56 4.40  0.07 0.427
Percentage of LWBS/%
b T Weight/g 1 120° 1 060° 1 050" 996° 1 068™ 11.30 0.005
i N
7 S I L A1)
Hoofs .13° .08* .04 .94° .06 0.02 0.016
Percentage of LWBS/% 2.13 2.08 2.04 1.94 2.06
L H i Weight/g 186 189 182 192 3.45 0.933
NNili
7 S I 2 B fA)
Heart 0.35 3.37 0.37 0.36 0.37 0.01 0.936
Percentage of LWBS/%
R HE Weight/g 943 849 883 856 15.71 0.356
i
. o7 ST I L )
Liver 1.80 1.71 1.65 1.72 1.66 0.03 0.566
Percentage of LWBS/ %
i Weight/g 74 68 73 69 1.66 0.787
P T L
Spleen 0.14 0.14 0.13 0.14 0.13 0.01 0.789
P Percentage of LWBS/ %
T Weight/g 664.00°  595.007"  644.00°  541.00°  615.00°  13.63 0.028
Bk 5
Lungs 27" A7* .25 .06 19* 0.02 0.034
& Percentage of LWBS/% 1.27 L7 1.25 1.06 1.19
B i Weight/g 139.30 135.60 135.02 134.24 119.46 2.62 0.151
fi
. o7 ST I L )
Kidneys 0.27 0.26 0.26 0.26 0.23 0.01 0.168
Y Percentage of LWBS/ %
24 REARARMMAETEESEBRINERERT
REBHEEEMEZ TN RIS i S

S5 ATA, S A A E =5 iEE R &
Hob He A #E — A IEF Y Bl Z M, T LP12 +
NPN ZH A2 19 988 15 o & I 35 IK 1 6 SR 4 1 LP14
21 (P<0.05) , Ho 5 52 Fi 6 = e pi 2 K T LP14
4 (P<0.05) ,LP10 ZH A 3 0y B 5 6 S 7 52 i
TEE Y LG B T LP12 41 M LP12 +NPN 41
(P<0.05) ,LP10 41 K i 5 & S H 5 52 A i = 1Y E
1 5 3 & T % B4 LP14 4H F1 LP12 + NPN 4
(P<0.05) .
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JRK VAR 2 Dol 20 205 5 A0 R B, ARG A R
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Table 5 Effects of rumen protected amino acid supplementation in low protein diets on gastrointestinal weight and

development of Dorperxthin-tailed Han crossbred mutton sheep

215! Groups

T H P1H
Xf H LP12+ SEM
Items S P-value
LP14 LP12 LP10
Control NPN
T Weight/g 028.33"  968.33*  882.50™  855.83™  825.00° 15.88 0.022
52 AE B
o .98® .42 .39° .35¢ .49™ 0.63 0.010
E == Percentage of TCSW,/% 62.98 64.42 65.39 59.35 61.49
umen
o SE RG] b b b b
.78° .90° 72° . ) 0.03 0.031
Percentage of LWBS/% 1.78 1.90 172 1.67 1.60
i Weight/g 179.17 163.33 140.00 176.67 162.50 5.32 0.136
2 E R
] 12.09 10.86 10.34 12.23 12.16 0.30 0.140
RH? i Percentage of TCSW/ %
eticulum
o S G 5 L A
0.34 0.32 0.28 0.35 0.32 0.01 0.172
Percentage of LWBS/%
T+ Weight/g 202.50®  191.67*  170.00°  226.67°  170.00° 6.55 0.018
. 2 B
- 13.58 12.78 12.70 15.74 12.79 0.42 0.093
i[#ﬁ Percentage of TCSW/ %
masum
o SE R 2 A N ) N b
.39 .: ) 45° ) 0.01 0.013
Percentage of LWBS/% 0-39 0-38 0.33 0-45 0.33
T Weight/g 168.33 180.00 156.67 184.17 181.67 6.14 0.617
52 R
= 11.35 11.96 11.57 12.69 13.56 0.36 0.303
iﬁbﬁ Percentage of TCSW/%
omasum
7 52 H T T L A7)
.32 ) .31 ) ) .01 .524
Percentage of LWBS/% 0.3 0-35 0-3 0.36 0-35 0 0-5
N HH Weight/g 691.67 782.00 776.67 721.67 728.67 19.54 0.569
JIN
7 52 Hi I T L A7)
Small 1.32 1.53 1.51 1.41 1.41 0.04 0.443
inr::tine Percentage of LWBS/%
K J¥ Length/m 29.94 32.47 32.08 29.13 30.54 0.59 0.345
NI T Weight/g 894.17°  847.50° 973.33™ 1087.50° 837.50° 29.73 0.030
Large iy .15
g AT I L) 1.71° 1.66" 1.90® 2.12° 1.62° 0.06 0.027

intestine Percentage of LWBS/%
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Effects of Supplementation of Rumen Protected Amino Acids in Low
Protein Diets on Growth Performance and Slaughter Performance of
DorperxThin-Tailed Han Crossbred Mutton Sheep during Fattening Stage

GUO Wei'? WANG Wenyi3 YANG DongZ’3 CUI Kai® ZHANG Juan® LIU Min®
LI Dongmao® HU Xiuzhi'® DIAO Qiyu*”
(1. Hebei University of Engineering, College of Life Sciences and Food Engineering, Handan 056038, China;
2. Feed Research Institute of Chinese Academy of Agricultural Sciences, Key Laboratory of Feed Biotechnology of
the Ministry of Agriculture and Rural Affairs, Beijing 100081, China; 3. Scientific Research Institute of

Agricultural and Animal Husbandry in Bayannaoer, Bayannaoer 015000, China)

Abstract; The aim of this study was to investigate effects of supplementation of rumen protected amino acids in
low protein diets on growth performance and slaughter performance of DorperXthin-tailed Han crossbred mutton
sheep during fattening stage. The one hundred and fifty Dorper X thin-tailed Han crossbred mutton sheep
( weight about 33 kg) were divided into 5 groups ( 3 replicates per group, 10 mutton sheep per replicate ). The
groups were as follows; control group ( dietary crude protein level was 16% ) , LP14 group ( dietary crude pro-
tein level was 14% ) , LP12 group ( dietary crude protein level was 12% ) , LP10 group ( dietary crude protein
level was 10% ) and LP12+NPN group ( dietary crude protein level was 12% , urea level was 1% ). The sup-
plementation of rumen protected lysine, methionine, threonine and arginine reached the corresponding amino
acid levels in the control group diet. The adjustment period lasted for 10 days and the experiment period lasted
for 80 days. The results showed as follows: 1) compared with the control group, different levels of low protein
diets supplemented with rumen protected amino acids had no significant effects on average daily gain and feed
conversion ratio among groups ( P>0.05). 2) There were no significant differences in the slaughter perform-
ance indicators of the mutton sheep in each test group, such as pre-slaughter live weight, carcass weight,
slaughter rate, GR value and loin eye muscle are ( P>0.05). 3) The organ indexes of mutton sheep in each
group was related to body weight, and the difference among groups was not significant ( P>0.05). 4) The o-
masum weight and the proportion of live weight before slaughter in LP10 group were significantly higher than
those in LP12 and LP12+NPN group ( P<0.05) , large intestine weight and the proportion of live weight be-
fore slaughter in LP10 group were significantly higher than those in control group, LP14 group I LP12+NPN
group ( P<0.05) ; protein level of diets had no significant effect on reticulum, rumen, small intestine weight
and the proportion ( P>0.05). The results show that compared with the control group, when the protein level
of the diets decreases by 1 to 4 percentage points and adding rumen protected lysine, methionine, threonine,
arginine and urea, the growth performance, slaughter performance of DorperXthin-tailed Han crossbred mutton
sheep do not significantly be affected. Low protein diets supplemented with amino acids is feasible in the fatte-
ning stage of mutton sheep.[ Chinese Journal of Animal Nutrition, 2020, 32(3) :1247-1255]

Key words: mutton sheep; low protein diet; rumen protected amino acid; amino acid balance pattern; growth

performance; slaughter performance
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