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ZERAERAFAAMEFRKENEBEZTE
FETX MEREEREFLZEHNZN

F OB OBERE' ERY & W
(1.AZEE HIE XK ARBOL RN, PRI 010031 ;2. KERHE R R 5 TS, K 300457)

i E ARBREAEAMALAFRARARAAT XA TR R FAEMFFAELM hFRFLLF
KA RHe, 135 RFHKE A (42.94+5.92) kg 9 3~4 F ARG IEIRE N E FF M
SAINA, BFASANANEL  BAETHL O RF, ABA(CA)FF RN ANMI G I 7 K52
AT B 21 B H BB AE AR F 4 FR AR 69 100% (1 28) A= 60% ( 11 20) 4% | X Be 404 ¥ T i 4 N
SRS, B 10d, EXH00d, EREAM. 1) a4 IAFF: R A FHENER
EHTCA(P<0.05), | aflAFFPEhERARKRERLES T CHA(P<0.05), | 48
FrEFHAMEREFSTCAMIA(P<0.05), 2)CALFMAFTE X KT lamlla
(P<0.05), T2 F/KT I 4 (P<0.05); | Afe U EF 30 BBKEREZ T CU(P<
0.05), [AEFFHANEREFS T CAWIH(P<0.05), 3)XIE K, [ 4 &% k% (URE-
AATEEZ T Cafl4(P<0.05);C 24 f ik stk 55 82 B ( ALP) v 4 7 £ 2.8 ( ALT) & 1
HF 1l amla 223 REE(P>0.05); | AhFiEa(TP) A4 EMREESH T CU(P<
0.01), [0 FEa%G(ALB) A T2 FAMEF ST C A4 (P<0.05 XK P<0.01), [ A&
HREA Y H A (SOD) FREEF ST CA5 M4 (P<0.05), &M R f ik 5 F 4 R 6
(AST) B BbH kit &4t 4 B (GSH-Px ) \ SLBR BL SUBF (LDH) & M A= & =8 (MDA) 2% 3R &G
A(IgA) o Z#k &8 G(IgG) . B RE B (TC) A E A LA A (T-AOC) £ F 1~ 2% (P>
0.05) . WRTIL, LAF0EA P RARE 60% AR T ik 2B F kG M mE e RhEL,
ROLFMAERFY A E BARFEN 100% 4 BH K EF BT FREAT LIER AW
A

KEIE . BEAAN ARG AR AR AR AR B IR FE AT
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M 2 SRR R IR S R B i A R, T R A 4
R JE T E AR R R0 B S R R i
ANV I R SR A AR, LA KR S O
A DUIESETHAE , HOHCAE 7™ B 2 e A 97 20 3R
AR VRO H B A R R I B KL &
R, X IR LR E A A R
Wi, BFF B AR AR BAE 25 03X Bl AR DL A 25 116 35
e R P T R T R R T R AR A, AR T
FRPHAK G , R B P R R

T RS I, AR TE BB R AR A T 257
FERNAS B i LE BRI AN AR R B AE R AR
e S P S € G S 2 N e N DN &
KA A S A, A 6 e A Az 7 7 50 B <
PARGARHEC T 8 A5 i 5 -, DF IS IR R e 1Y
LGB B 2 4 A ISR M IR A B RS, B A
DR TEVE 3 DX P R e A 7 BRI A

1 #MRlERZE
1.1 Rk R g it

AR PB4 S 12.0 m, K 24.0 m, &
J¥ 5.4 m, 4N REH 288 m?, 4N 2 M EH
TP IRl 5, BB Y 80 m?, P8l & 43
P TR Z5 Y PRI S 3R 29 RS 2 B, G b e
AR A B 0 Ay L A RS, B0 S R A PR LA R
AR BEE I R o 5 I I W s 3 D)
DB #8AH 7%, AT AR 9 3 0 TR 5 A AARE
A 3ha HE R S BRI PR A A S
A SR, o5 0 2018 4F 1—4 H, &
2018 4FE 1 F 20 HZE 2018 4 3 A 10 Hll%E, 4 N
B TE] (20: 00—07: 00) F ¥ & B 4 (0.99 =
3.60) C, 1K (08:00—19; 00) F # i & N
(9.57+6.20) C.

VEHE 135 HOEHIAE (42.94+5.92) kg AE#R
3~4 %I IRIG W (90 ~95 d) 52 2 Bh B FAE
RS Y, BERLSY N 3 L B 5 AN E B
AEEZ O R, SRA(CH)FEFEA H R
8.5 h, UG AMA E K 250 g/ H B KB %
C1 I AN 2 S R R R S g < = S T
i) i B T 3 B 4R 7 G S B SR R U R L
S 2 IR A A3 B A B AT iR B SR A R
1 100% (T 21, i 59 ) M 7] ME i 1. 78 kg/d)
60% (1140, i 56 ) i ARl M 1 1,07 kg/d) MR 4k
B 20 B2 F Bl i B IR AR 3R 7 0 U 6 S B R I

FLo 43810 d B, C A 580 41 H 25 18R
=, EAGERUY B O G R R 8 2 R 30 d,
390 d, I B A H A B T 1
U, A AL PRI TS R UK
1.2 RIGEAR

58 1 KR R K 2 2 AR 3R B o)
(NY/T 816—2004) , 5% 4= 115 BF 50 45 LAl
TR IR R S SRR LR 1,

£1 RBERALRERAT (RFEM)

Table 1 Composition and nutrient levels of

experimental diets (air-dry basis) %

5iH papiEa:) N |

Control ~ Experimental
Items

group group
JEUB} Ingredients
FKAEFF Corn stalk 26.51
A EL Grain straw 47.03
7] H 3%} Sunflower skin 8.28
E K Corn 1.75
4k K Extruded corn 0.67
=M1 Soybean meal 0.66
3 FFH Cottonseed meal 11.26
T B AT ) DDGS 1.32
EEH%A NPN 0.53
BkRES CaCO, 0.33
JEEFERR 4N Sodium humate 0.66
ikl Premix" 1.00
A1t Total 100.00
/K F Nutrient levels®
Tt DM 95.58 90.40
RiHE ME/(MI/kg) 5.56 6.33
HEH CP 5.49 10.94
KR EE 4.19 3.28
HLK 53 Ash 4.72 9.51
TPk VR £F 4 NDF 55.77 44.38
PV VE U 2T 4t ADF 30.09 27.30
AJFi# Lignin 8.81 3.73
5 Ca 0.66 0.44
&AWk TP 0.04 0.24

1) TR AL R 43 T 58 /A AR $2 4 Premix provided the fol-
lowing per kg of the diet; Cu 18.0 mg, Mn 40.0 mg, Zn
60.0 mg,I1 0.75 mg, Se 0.30 mg,Co 0.30 mg, VA 85 000 IU,
VD, 25 000 IU, VE 400 mg,CaHPO, 7 g,NaCl 5 g,

2) i I A AR ST RE A I B, HoA M IE{E , In experi-
mental group, ME was a calculated value, while the others

were measured values.
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1.3 MZEERSHE
1.3.1 B HE

FEIEIR IR 1 R 5 25 RAIHE 50 K (HIH
FEIARTES 5 K) 19 0700, 7 HR 56 RE A5 I FR
TR R 2 H 3 A HO e B 7 S A 2
RANH 30 K1 07.00 55 JEARE ™5 P4 H
W
1.3.2 A PUEL MR d8 i

#AGE R G50 ) ke 45 ) e (58
AR M BE S M3 AR A AR A RN S bR, AL
JKZ (UREA) . & #£ H ( total protein, TP) | [ & [
(albumin, ALB) & JH[# #% (total cholesterol, TC) |
HPEER A (immunoglobulin A, IgA)  fREEERE
H G(immunoglobulin G,IgG) ., N i ( malondial-
dehyde , MDA ) 7% & F1 i 14 % /2 [il§ ( alkaline phos-
phatase, ALP) . %+ N %% & [ ( alanine aminotrans-
ferase, ALT) . 7% ¥ &% % [if§ ( aspartate aminotrans-
ferase, AST ) . FL 2 Jlii & fiff ( lactate dehydrogenase,
LDH) WL i ¥ ( creatine kinase, CK) .8 & k¥
B AL il ( superoxide dismutase, SOD) | 2+ bt H ik i
ALY i ( glutathione peroxidase , GSH-Px ) i P DA
& Pt % Ak BE 71 (total antioxidant capacity, T-
AOC) ,

W5 J7 s . iF A TE B B 0 0l SR 4R C 4N 2
RS BESE A, B R R ESUER KR 0 5 mL,
3 000 r/minf.L> 5 min J5 438 ML T-20 CHRAF,
e i o S B B L7 ) 1 O 1 g
b P A AL FI G 5 8 A 00 SR HH T IBG £ 28 W

B, BT AR ™ A RS o R ) TR S T, T
SEAV #8247 Mindray BS—180VET I Gt 8 46 M4 .
1.3.3 EFEPAE R HSE

XM AF R ETRERE, LN EFEY
AEE S GE 30 HIRETARE TR H
1.4 iz

K H Excel 2016 &8s w1 20 4i it il 5%, Bk
FAMTE AL PUEAL N a2 T8 bR ok T SPSS 22.0 4t
THRAEOMBOT 22 53 B, AR An et IRV R 5 22 43
#r, K H Duncan [RiE#ET Z & b i, Fr A %ds H
“COPHIEbREZE" TR

2 & R
21 AERFFRAMEFAENBEREE
FEMFEHHEERNZ

F %2 AL, T 41, I 4BE 2 7= i 5 A= 5
WHMEDEST CH(P<0.05), [HMIHZ
] 2% S A (P>0.05) ;C 20 BF2F P2 R V- 34 0 1
HIRAL, H-15.86 g/d, T 4HH1 11 20 B 3 77 1 - 3
HIsaE K 79 157.59.129.17 g/d, 1 4
MITAB A EREMARAKERES T C4H
(P<0.05), THMIHZHEZRANEE (P>
0.05); | HEFEFFFHSER ERT C H4M
241 (P<0.05),C M 4=z m 25 ANEE(P>
0.05) ;C 2 Fn 1T 40 B3¢ 77 5 7 35 H 34 & B AR, 2
B R-68.24 —31.67 g/d, | B} F77 )51 H 4
IR, K 48.08 g/d,

®2 BFEEFEZTNH
Table 2 Body weight change of ewes

WiH cH4 4 M4
Items Group C Group [ Group II
WA AT Initial body weight/kg 43.11+3.41 42.16+5.33 43.54+6.34
F=HIE Body weight before delivery/kg 42.33+8.73" 49.88+7.96" 49.87+9.92°

FEHT-YS H 34 8 Average daily gain before delivery/(g/d)
7= AR E Body weight after delivery/kg

KT Final body weight/kg

725 H 4 8 Average daily gain after delivery/(g/d)

-15.86+50.36"

-68.24+14.15"

157.59+95.00"
41.61£10.37*
42.96+8.34"
48.08+9.29°

129.17+74.93°
41.94+12.18"
41.05+9.44°

-31.67£11.02"

35.17+15.22°
33.26+13.16"

[T Bt SR AR AN [N PR R R 22 5 B35 (P<0.05) MR BOE 7 RER R 2257 035 (P>0.05) , £ 3 [l

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as Table 3.
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&3 AT, C A6 FR A E R T [ 4 A
4 (P<0.05), T4 EEFMT 1 41(P<0.05), 1
HMITHAXEFE30 HRAERE® T C4(P<
0.05), THM T HZRZERAEE(P>0.05), 1

HEFTFHHEERES T CAHAMIA(P<
0.05);CHEFFHHMEMT LA, HERA
BFH(P>0.05),

®3 REXFVEERTHEEE
Table 3 Birth weight and average daily gain of lambs in each group

i H CH 14 12
Items Control group Group [ Group I
#)4: F Birth weight/kg 3.67+0.48° 4.65+0.67 4.32+0.76"
30 Hii¥A T Body weight of 30 days of age/kg 8.34+14.72° 10.77+19.57* 9.15+20.65"

SEHH A E Average daily gain/(g/d)

155.61+28.75°

203.84+39.80" 161.10+42.17°

22 AREAFARMERKENFFEMFTEN.
MEMEEIBRIEMm

M2 4 mTn R R, T 48317 UREA &
HEEST CHAMIAH(P<0.05), T4HMCHZ
25 AW (P>0.05); 4 4 2 6] B F i 74
ALP ALT 1 CK it 2 5 A B3 (P>0.05) , Hr
C ZHEEE I ALP FI ALT 3G PE S T T 4/ T4,
XM TP ALB \ TC & # M AST \LDH & PEi#E1T

*4 AEAFARXMEFRKENEEDFELIERL

Table 4 Effects of different feeding methods and nutrient levels on serum biochemical indexes of ewes

DT 2250 BT, K 52 i 56 A 00 5 45 SR %) 4K 56 o )
EAEME AP 5, 85 L, T 4G TP & &)
BEBTCH(F=17.873,P=0.002) ; | 41L&
ALBE BB FE T C 4 (F=10.978, P =
0.009), B E T I4(F=8.314,P=0.018) ; &4
Z A% AST 61 & LDH #1 TC & EZF A&
% (P>0.05),

WiH ZH 5 R ogi)| JEL 5 N
Items Groups Initial stage of trial Final stage of trial
C 2.35+1.07 5.44+0.54°
IR I 2.38+0.38 6.71£0.61°
UREA/ ( mmol/L) T T
I 2.72+0.84 5.95+0.37°
. C 29.65+14.66" 66.48+5.42"°
BEH I 15.58+4.46" 77.32+4.86
TP/ (g/L) e e
I 42.05+24.53" 72.23+4.61"%*
C 18.67+8.17® 27.38+2.25%
A& I 11.15+2.88° 29.70+1.41™
ALB/(g/L) emm e
I 19.93+7.68" 27.80+0.73%°
C 95.57+45.15 196.52+94.09
Tl R Tl
73.93+27.95 164.82+68.73
ALP/(U/L) I * *
Ji| 95.52+39.85 124.52+68.6
PRS- C 14.533+11.07 16.47+3.44
£
8.083%2.59 15.72+8.11
ALT/(U/L) I * *
I 16.583+8.66 12.23+2.77
. C 49.670+26.47™ 124.12+21.32
AR N I 26.500+7.19" 135.62+18.61
AST/(U/L) e cmm
I 60.588+29.05" 130.02+15.01
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WiH 2153 W) IR
Items Groups Initial stage of trial Final stage of trial
e C 190.85+11.96® 468.00+49.87
FLIR L I 84.67+24.99" 470.92+91.73
LDH/(U/L) e e

I 210.35+109.14" 415.87£36.09
i C 56.78+48.30 315.70+88.08

A
19.42+6.28 349.12+43.08

CK/(U/L) ! * *

Il 48.08+28.48 350.22+143.82

C 0.65+0.39" 1.71+0.23
AP I 0.28+0.06" 1.88+0.23

+ .00x0).

TC/(mmol/L) e

I 0.85%0.55" 1.67+0.36

[ — 30 H 4 R 50 888 R AR AN Rl /NG 28 36 m 25 5 i 35 ( P<0.05) , AR R G FE 1 3678 25 i i 25 (P<0.01) , MRl 2 T
FRZERAREFE(P>0.05), FE,

In the same column and item, values with different lowercase letter superscripts mean significant difference ( P<0.05) , and
capital letters mean extremely significant difference ( P<0.01), while with the same or no letter superscripts mean no significant
difference ( P>0.05). The same as below.

HER 5 Al R oR, [ 4iyh SOD itk m T C4; N4 iig GSH-Px {ftkm T 1 41, 1 4
mTCHSNH(P<0.05), ITH CHZMES ST CH; THIME T-AOCH T CH,CHm T
ANEZE(P>0.05) , 44 2] L7 MDA IgA . 1gG Td;CHImE IgA SmmTIa, TaET 1
B M GSH-Px 161}z T-AOC 2R3 A B FH (P>  #H; [HME G EESTCH,CHETI4,
0.05), Hri, [ A MDA SRETI4, 14

£S5 ARAFANXEFRKFNEF MBI AL REIEIR R0

Table 5 Effects of different feeding methods and nutrient levels on serum antioxidant and immune indexes of ewes

i H 20 51 R IR
Items Groups Initial stage of trial Final stage of trial
C 71.57+19.72 68.77+6.77"
AR A ALY A
I 70.28+12.82 .14%5.36"
SOD/(U/mL) 76.14%5.36
I 64.17+15.12 66.48+5.47"
. C 3.94+1.01 3.96+0.86
- 3.78+0.84 4.67+0.89
MDA/ ( nmol/mL) ! * *
1 4.71+1.38 4.64+0.32
- C 846.25+32.35 877.84%45.13
L ' I 833.97+48.73 879.29+45.65
GSH-Px/(U/mL)
I 844.00%75.20 881.92+18.83
TR C 9.89+2.47 10.50£1.40
SPLFA He
9.68+1.23 10.28+1.67
T-AOC/(U/mL) I * *
1 10.33%1.59 10.69+1.50
C 0.52+0.03 0.55+0.05
GPERREH A
I 0.54+0.05 0.53+0.03
IgA/(g/L)
1 0.51+0.03 0.54+0.04
GRERE L G C 16.95+1.73 17.17+1.93
YrE )
- I 16.67+1.51 17.79+1.04
1gG/(g/L)
I 16.01+2.41 16.78+1.19
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RIS 1 S
31 BESEFHETL

BRI IR B 60 d WA IR 3, BLBY BEIE AR
SEEM AT 80% LA b, BE AR N W HE N
DR LA Pt A 4, B2 B T B RN 54% 7
WS LR B R 8, Bk g aw A, i
FEEAAURAG IR e R A IR R . BESEAS R 3 R 65
FRr it £ 5l BN TR YT DL 4k B AR AR AR 3R 43
ARAFHE > PRI B B ) T RE S BUIR L E
WETRZE" I BRI it i 225 5 51 &
BEEAE IR A, M R R R e et
A i R R AE K

MARTE I 2 45 R F iR G T 415 T4+
For 4 157.59,129.17 g/d, Ul I BE 45 3 58
JERFRSY BE 4 +5 I B AR IR ; C 41 BE SR 572 40 S HOR
FE L ATREA A T IR R I 3h B 5 BUE Uk 5 I 45
FEIERMAREE R, XS AL R SRR R IE W &
B o MEFEH A F Kol 7L A 5% 2 3 B B ok
F,CHLW T4, 1145 51K 0.98,0.65 kg K
48.23 ,5.49 g/d, X FWIHUBUIM AN (C 4H) A HES
EORIG AR EAR B R R 5 iR LR B 5 ik
A AR I g T, B S AT IR S 1 A AR
2 B A 25 ) 2 26 E A FE AL AR R
TIRE , P I 7E 4 iR S 300 28 o 0 B 5 119 B /KO | ok
HEEE A LM E T, SR K258 —
., AR, C 4R 4L BE i FLEIHE R
BT FEOFFLUN R AR E T, S F A
S il ISR (N S S SRS S Sy =R N il N X
FUA G, C A A 613 H I H 2% 5 T g2
PURFE =I5 1 A Bk 3 0 3L 58 A0 2L o 4
TR O 25 R 8= N N o 10 )l | B RS = S N )
OO 2B | B 28 55 0 KR 1 1T B K T 1) S5 4 1 1)
40% ; 5K O I 9T 26 W, B 00 B4, 8 A R
EAERE | SFERE LN FE AR Y B 2 4G 0, 5 A IS
S5,

PRI, 9% <55 <5 ) AT DA /0 4 AR O 3B 2R G 3R
SIUEAE , DL PR AR S A5 o P U R B R AR Y 60%
o] W AT 4 f R A8 Y 3R 41, A R T RE R AT IR 0T 52
R A A H G
3.2 BEmMBE£NIERTK

SIAILAST R 3R 6 ) I T B B I
B I3 1) AH G AE AR 48 #7517 UREA | 7 45 0

(GLU) #l ALB 4 A {E 2y 25 11 50 F1 fE 12 7F 1
R AE AR, LT UREA 28 H RS
SRR, SR AR B S R
A g, a5 ) A g R 1Y 1L JE UREA % &7
1.8~7.1 mmol/L, &b F Y IE # (B 4, & B 3k
B A A BE SR AT AR AR AT BB B B R, B
UL TR . 17 UREA &&= 5 2R H %
BU L, UREA 8 A% 3% B 3l 9 R F & 1Y 350 3 8
B HFE DR AR IR R
R AR HRCR e o C A e fkoh 1 41, nl ik
R C AR ER AT EE BT, R N,
T2 7 7 AT AR AR 25 (R 3R 85

L% TP, ALB & & 2 fiff 1t 85 1 05 F i 8
B0 MLYE TP ALB & & Fh i 2 AL AR (510 st
% 1) 2 30, 7T 4 R i 018 R B AR N B 1 Tl
BRI RRAR , 43 e A 1 5, DB A RN
M4 TP ALB & R R REAK 1M 24 2k 2 43 i A IR
s RN PRI T A AR T R Al ok i R BB 2 [R]
A M SRR AR R R, A R IR, C
AT HA I 40 v TP & &4 9 S T B i i
2.24 4.96 1 1.72 %, L% ALB & %t 53 5 8 FF 4f
B AY 1.47 .2.66 F11.39 5, i ] & H B8 5 N1
T U e 300 R 1 1 0 U AR T 5 LR TR AR, DR
WERRILMIERH X' .

AST \ALT 1 ALP EEAETE TS, 2
S W ) i 1 L AR b, L R v AT S B
Y S PRI FREE Y ALT BN AR 55
SRR 22 (8] e Ak 2ok B o 1 SRR , 4 R 8 % PR il 5
4 b BRSO IE 2 308, ALT BT i b,
HUl g ALT W HETH R, AR 4 R R0 K%
SEWETIR T T2 M35 ALT 36 PERE K AM, 3 AN
HAb R R ETF, HAX 5625 5t i3 ALT Al ALP
WY C iR, RIMTIRIER IR &M T,
TP AR 18 BB S B A 40 T R R R
HARA

TC 2 MLV T T 19 Bs 8 (b & A 0% R [
(A, TC A AME A 1) 288 B AT HFAE, i
HHTC —&B5 ok A TFIEG &, 55— 53 th i A
TR, — B 0 T I v EL 1 2 25 2 by 4 AR P R
KPR CK LI B 8L O WL CE LR
TGRS, LR G 2 2, P aE | il A R
CK IF PRI 5 v] DL FH B 8% WL B O WL 5 1)
1ZWr, LDH JLPAE7E TR A A2 DLt Ik 58
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% i 324

WU I B =F &, LUk O e RBLAE | B | A | i
%, LDH §§ PR3 & 2 0T 0 UL T &
PEIbEE AR SE | VA I R I e
PEATPELZE 46 55, anAg 0 LG FE IO I ] LDH-1
T PESLDH-2 {6 P, FI I BLHS br mT DLW ER 2 1.0 AL

MAX BRI f5 3 ALy TC & & & CK,LDH
TP %) 25 AT R B B B 5 5 SR R AR A 3 —
TE R 3 W <8 i 1A R T A R B S A e £ R
RO IM¥E CK I M 9 3% i v &g iy 2R 1 i 4
FE, VUG BT 58 3 B v SR A B N g R B 2
Sl
3.3 BEMmMBERENERTH

SR B4R R T A AL RE 1 iR 55 5 s P
TR BEAFTE R UIIR 2R o O T 3kt f B 558 00 3 AN A
AR AR AR P A B TE PR AR A 2RSS A B R
i, MUk B B il — & B A& S bt A AR T Rk
THER A BB KRB RS, % RS 4G H SOD |
it E AL A (CAT)  GSH-Px 45 Z Pt S 1k B 14 1
R IRR R, LSS PR R C HAERE
G IR K4 8 B 5 2 A PRI R
YIBAb A AR R PR R . 2K R 2 3 T
RIFPCAAAE 1) THBR A B SR T T 4, S
KRBT Ak 5 2) o fifk ok A0 BEL B SR AR 5 3)
Bk 25 R AR AL AR 0 42 08 5 7, MR & 45 4 )
AHEE S B[RRI DA AR BB R, =
5z AR R 0 3 Re it S A0 70 BE T R BL A4 T 1
S0 3L 4 Rr A0 M P 6 AR B Pl SR Bh 3 O A
DA % 20 B PN 1) SR AL — 30 Tl sk e e AR Ak 7 A
PR B IE 5 A BRA Ay i A R YI6E

SOD 2 & N 8 4 B B F B il 3519 KSR bR
I, PR A0 R R S A2 B 7, R A R S BUW Ak
P03, e TR N SRR Ry TR HA AR R
G M Tl DA B2 T A A P B AR AR PN R T AL
B BR 4 A thZE A BE 71 ; GSH-Px J& A7 7E FHLIA K
(1) —Fifr 2 2 Ak ik S AR W Ao 8, T A AL A I T
JiK Ik 2Pk 0 ) 3R R B T LA B A7 7 2 B
SEALHL], GSH-Px AT G 47 LA 20 8K 43 F 147,
A 32 S [ AR 28, DA 4t 3 L A4 G 32 T il
s e 11 ; T-AOC 7] LIAE Ay 7 i sh W WL AL 4
fR AR B 2 G D BEAR DL O 25 A PR R AR R
ANTT AR AN S B S P ML R B AL il 2R S AN E il R
G X AIMIE 5 A 2 A Ty A sh AL A el 310
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Effects of Different Feeding Methods and Nutrient Levels on Body
Weight Change and Serum Indexes of Ewes and
Lamb Development in Winter

LI Kang' GUO Tianlong"** LI Changqing' JIN Hai'
(1. Inner Mongolia Academy of Agriculture & Animal Husbandry Science, Hohhot 010031, China; 2. College of Food
Science and Engineering , Tianjin University of Science &Q@echnology, Tianjin 300457, China)

Abstract: The experiment was conducted to study the effects of different feeding methods and nutrient levels
on body weight change and serum indexes of ewes and lamb development in winter. A total of 135 three to four
years Mongolia sheep with an initial body weight of (42.94+5.92) kg were randomly divided into 3 groups
with 5 replicates per group and 9 sheep per replicate. Ewes in the control group ( group C) were using the feed-
ing method of grazing and supplementary feeding; pregnant ewes in the two experimental groups were fed for
100% (group I ) and 60% (group I ) feeding standard, respectively, and the ewes were fed in warm shed.
The pre-experimental period lasted for 10 days, and the experimental period lasted for 90 days. The results
showed as follows; 1) the body weight before delivery and average daily gain before delivery of ewes of group
I and group Il were significantly higher than those of the group C ( P<0.05) , the body weight after delivery
and final body weight of group I and group II were significantly higher than those of the group C ( P<0.05) ,
and the average daily gain after delivery of group | was significantly higher than that of group C and group Il
(P<0.05). 2) The birth weight of lambs of group C was significantly lower than that of group I and group
I (P<0.05), and group Il was significantly lower than that of group I (P<0.05) ; the body weight of 30
days of age of lambs of group I and group II was significantly higher than that of the group C ( P<0.05),
and the average daily gain of lambs of group [ was significantly higher than that of group C and group I (P<
0.05). 2) At the final stage of trial, the serum urea (UREA) content of group I was significantly higher than
that of group C and group II ( P<0.05), the activities of alkaline phosphatase ( ALP) and alanine aminotrans-
ferase ( ALT) in serum of group C were higher than those of group I and group II , but there were no signifi-
cant difference ( P>0.05) ; the serum total protein (TP) content of group 1 was significantly higher than that
of the group C ( P<0.01), the serum albumin ( ALB) content of group [ was significantly higher than that of
the group C and group II ( P<0.05 or P<0.01) , and the serum superoxide dismutase ( SOD) activity of group
I was significantly higher than that of the group C and group II ( P<0.05). There were no significant differ-
ences in activities of glutamic oxaloacetic transaminase ( AST ), glutathione peroxidase ( GSH-Px) and lactic
dehydroge (LDH) and contents of malondialdehyde (MDA ) , immunoglobulin A (IgA) , immunoglobulin G
(IgG) and total cholesterol (TC) and total antioxidant capacity in serum among all groups ( P>0.05). There-
fore, 60% feed according to the feeding standard in warm house in winter can meet the nutrient requirement of
ewes in late pregnancy and after delivery, improve the birth weight and average daily gain of lambs, and 100%
feed according to the feeding standard trend to improve the antioxidant and immune capacity of breeding ewes.
[ Chinese Journal of Animal Nutrition, 2020, 32(8) :3934-3943 |
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