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Effects of supplemental level on serum biochemical indexes and

body weight of Gansu Alpine Merino lambs

Zhang Yong', Guo Wu-jun"?, Li Xiao-mei', Zhang Chang-ji',
Cheng Shu-ru', Gong Xu-yin’, Tian Ping', Zhang Li-ping’
(1.College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China;
2.Tibet Shannan Vocational and Technical Schools, Shannan 856000, Chinaj;
3.Gansu Provincial Agricultural Academy. Lanzhou 730070, China)

Abstract: According to the lactation yields (0.8, 1.0 and 1.2 kg, respectively) and feeding standard of 40 kg
Chinese Merino lactation ewes, three daily rations ( I , II and [l[) with different nutritional levels correspond-
ing to the forage to concentrate ratios of 5 ¢ 5, 6 4 and 7 ¢ 3 were confected in this study. These rations were
used to conduct grazing supplementary feeding experiment in winter and spring for Gansu Alpine Merino, and

those lactation ewes of feeding a small amount of concentrates, niblet and large number of green hay were de-
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signed as control group. By measuring the serum biochemical indicators of experimental sheep from each group
and the change of body weight of ewes and lambs of Gansu Alpine Merino, this study aimed to explore an ap-
propriate forage supply and nutritionally balanced model. The results suggested that the content of serum GLU
by feeding diet [l was the highest, which extremely significantly higher than that of control group (P<C0.01).
The content of BUN in control group was significantly higher than those of another 3 groups (P <C0.05), while
the content of CHO in diet I was significantly (P <C0.05) or extremely significantly (P <C0.01) higher than
those of another 3 groups. The contents of TP, ALB, AST., ALT in diet [l was in the highest level, and sig-
nificantly higher than that of control group (P<C0.05), while the content of LDH in diet Il and [l were signifi-
cantly lower than those of another 2 groups (P<C0.05). The average daily gain of ewe in groups fed by diet I
and [l was significantly (P<C0.05) or extremely significantly (P<C0.01) higher than those of another 2 groups.
Correspondingly, average daily gain of lambs in diet [[ and [l groups was significantly higher than other two
groups. Overall, there exists significant influence on serum biochemical indexes and weight of lambs by feeding
diet [T and [ll. However, in order to reduce the feeding cost and avoid the excess of energy and protein, feeding
diet [T along with grazing is the optimal option.

Key words: Gansu Alpine Merino; lactation ewes; grazing-supplementary feeding; serum biochemical parame-

ters; daily gain of lambs
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*x1 BRESRNRAERARE (kg-d™")
Tabal 1 Feed amount (kg « d~')of each sheep per day

\ HH [ Diet I HH# I Diet Il HH# [l Diet Il
] G s i
o Ok HLUEH ok HLUEH it bk =)
Foraging time
Concentrate  Roughage Concentrate  Roughage Concentrate  Roughage

% 1.2 K The 1st and 2nd day 0.18 0.18 0.217 0.143 0.253 0.107
% 3.4 K The 3rd and 4th day 0.36 0.36 0.43 0.287 0.513 0.213
% 5—61 K The 5th to 61st day 0.54 0.54 0.65 0.43 0.76 0.32

TE < R R R ORI L A DR O AR ) i 4 530 o e R A ik g — 2

Note: The supplementary feed amount before and after grazing accounts for 50 % of the total amount at every day.

Wy 5T R FRARE B TORSHLEE 23 0 5 5.6 4
7+ SERTEVE FRAKFAMAR 3 4. 3 B H RER B
R AR FI A T B 2 B, L T (XU R SR Al A SR
KE L3 2,

M3 FiORERL A RS B TR (R 2 AT LA H L3 Fl
KR AR AR 1 R RE AR Y 3 I, ZH s TR BEAR AR
HhRE R 1R RE R A T 3 RN HORR

2 RBARARRERKE

Table 2 Composition and nutrient levels of experimental diets

L gE| Hie D HAARIL HRI
Item Diet T Diet I Diet Il
K BLE R Ingredients/ %
E K Corn 9.16 17.04  28.35
#k 2 Wheat bran 25.85 19.79 3.60
WIBRDF Linseed meal 15.85 23.54  37.74
Wi 45 CaHPO, 0.22 0.54 0.94
B NaCl 0.22 0.27 0.31
B 4% T3 Alfalfa hay 48.69 38.82  29.06
&7t Total 100.00  100.00  100.00
HJ5 7K F Nutrient level
DM/ % 90.05  89.74  89.57
CP/% 18.68  19.50  21.35
DE/M]J « kg ! 9.08 9.36 9.67
OM/ % 88.22  86.83  85.45
Ca/% 1.12 1.04 1.00
P/% 0.57 0.65 0.72

L4 KGR

RS — A I A 45 R Y K A 4L BE L PR IR 6
T 15 R W AT AR B Y — UM s SR LA T S
JkAR R AL 5 oL T OKAR AR IR A [0 S22

1.5 e ks
1.5.1 IR RN E  # AR (GLU) R E A
(BUND | fIH [ B (CHO) . H il = (TG) ., B &H A
(TP) . A& H (ALB) 43 H56 2 (AST) (4 TN i 2 1l
(ALT) LB Sl (LDH) 9 N8 bR, I KE 2 22 M
R KB B L R F 42 A 3l A A 43 300 7€ .
1.5.2 REEREAMNE 500 Tl 5T i g R,
FRBGR 2 J 0 B2 0 25 IR T
1.5.3 SRR E M E 4 i FR HUR 5 5 R X AR
HFEFF=EFmAE D B2 AR .3 Hik .4 Hik .5
A A6 AR,
1.6 %disrpr

FH SPSS 19.0 X 32t 35 5 K X MR 20 = 1 7 A= b 48
b REE R R E H B AT BRI R O 22 0 s I A
Duncan 7% # 17 2 & W8, 45 B LLSFE S E £ bp R
(Mean + SE)Z/R.P<<0.05 f{F 2R W ¥, P<0.01
REZFWRE.

2 #FR

2.1 AMEASIR] RO s P i T 2R AR AR BRI 3
AR bR B iR R A T A T R L
FEPRMIA R (£ 3). GLU S W 41 W %/ T 1
A3 (P<C0.05), HARMWIAY I 41 B 2 & T CK 4
(P<C0.01), BUN & fIk ] CK A B & & T
HAug3sdHP<0.05) HT I3 4lHJEEER
(P>0.05), & Wil CHO & & 11 4% 2 &
TlAP<0.0D, HREFESTINAMCK 4 (P<
0.05) s AW I 4tk 2 2 % F CK 4l(P<<0.0D), H B %
ST LAMIINAP<0.05), k%4 g TP,
ALB.AST . ALT.LDH VI ZEAN LB B0 TG & &,
KL T 2% 5 (P >>0.05), K5 oK W 10 %
TPERITAMINAY R ER T I ARCKL (P <
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Table 3 Effects of different nutritional levels diets on serum biochemical parameters of lactation ewes

K b7 P 415) Group
Parameter Sampling Time 1 Il m CK

F1 1] Metaphase 1.41+0.07b 1.50+£0.12b 1.83+0.09a 1.38+0.05b

. o

GLU/mmol - L 8 Telophase 2.7040.03bAB 2.9540.16bAB 3.59-40.08aA 2.1940.11cB
1 Metaphase 6.99+0.14h 7.4840.11b 7.1240.18b 8.36--0.25a

. —1

BUN/mmol + L % Telophase 7.32--0.23b 7.4340.71b 7.4040.74b 8.6840.34a

1l Metaphase 1.4740.14¢B 2.21+0.13aA 1.7740.11bAB 1.8740.21bAB

CHO/mol « L!

TG/mmol « L !

KA Telophase

Fi 1] Metaphase
F I Telophase

Fi ] Metaphase

2.04£0.21bAB

0.21£0.03a
0.1940.02a

62.50£0.79a

. —1

TP/g- L KM Telophase  63.6740.76b
F 1 Metaphase 27.50+1.06a

NS
ALB/g - L A Telophase 29.9340.31a
Fi 1] Metaphase 124.314+2.54a

. L7t
AST/U - L KM Telophase 125.2540.62a
F1 1 Metaphase 20.4740.83a
ALT/U - L A Telophase 28.25+1.60a
LDH/U - L-! Fi 1] Metaphase 271.41+3.38a

K Telophase

274.5+£3.25a

2.3140.32aA

0.23+£0.04a
0.17£0.02a

64.0640.74a
71.33£0.56a

30.447+0.25a
30.0340.33a

125.62+£1.94a
134.00£1.06a

20.50£1.09a
29.67+£0.27a

264.5143.20a
249.6741.31b

2.03+0.16bAB

0.24+0.02a
0.20£0.02a

62.5840.27a
70.06£0.85a

28.37+0.41a
28.17£0.31a

129.77+£2.56a
131.67£3.12a

21.50£0.34a
29.10£1.13a

267.4441.09a
248.0041.63b

1.76 +0.11cB

0.20£0.02a
0.184+0.01a

65.32+£0.33a
61.47+0.8b

28.26+0.63a
23.8340.60b

118.50£2.38a
106.50£1.07b

19.53+£0.42a
23.6740.96b

272.72+2.17a
270.00£0.84a

T RTINS TR 2 5 13 (P<T0.05) AR E F RO 2 7l i 3 (P<<0.0), T,

Note: Values with different lowercase or capital letters within the same row are significantly different at 0.05 and 0.01 level, respectively. The same

below.

0.05), LDH W 5 Z # & (P <<0.05); ALB, AST I
ALT = T DA A ES T CK 4P <
0.05),
2.2 AMIASIR] H RO 0 FL A Be 2 A d AR AR ) 5
W HEWN A ENHA>TH> 1 4>CK
A, BN 2 ) O 35 25 5% (P >>0.05) , {H b & &
T LM CKH(P<<0.05)(F£ 4), EFpEELH
[B) TG & 3 25 5% (P =>0.05) . i 76 6 H i, [l 41 & 2% =
T CKAHP<<0.05)(F 4)., XX HITHHIEEEK
RETHMMAKRT THMCK 4, 0o~1 HIREE
H#fE AR Em T 14/ CK 4(P<0.05),2~3,
S~4 HRR EFHENHERES T 1L HAMCK A
(P<<0.05),4~5 HIEFHIE T AMII AR ES
T CK 4 (P<C0.05), MMi1~2.5~6.0~6 H#XE¥EH
WE AUl Z 00 B 25 5 (P >0.05), MK
BEFHME 2~3 AR K, Z )5 (858 T .
5~6 AEFHME | 41/ CK 414 17 7+ i %, i

11 20 I 4 5 4 2 TR 3,
3 e

WA FEFRAL BRER A S EREZ, S
55318 5y 3 R EAR S 20 R B AR A K S T E
WL AR, (HAE SR A i RE TR 2 L b 2
INEE B F AU O B AR e AR
DRI IHe 328 496 105 ) TS0 AR AR 5 56 A 18 LAY B 2 19 1)
FERELEE,

3.1 AN ROk s 2L BEE i 17 1 A R A 0 S

GLU LA 21 B 4y i, 5 B A W B
. AR ER AW GLU &b e, JF B H AR
A $56 A AL A5 1M 7 GLU & w5, vl e 2 W AL 5
WL HLIR [ B BB R 3G OK L W RE W R AR GLU
] 5 o HG i T g 35 LI S BIE T 4 R — B
IEH WL E N . & s GLU W & T8 sh )
F o i BUNGE AL A A ) — A~ 3 B4R A i
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Table 4 Effects of different nutritional levels diets on body weight of lactation ewes and lambs
ECES i #H5 Group
Experimental Bod bt
1 ~
sheep ody weig I} Il CK
¥ 45 E Initial body weight/kg 33.07=£1.45a 34.29+0.83a 35.3340.74a 34.58£0.90a
WAE Rk #I® Final body weight/kg 35.3742.11a  37.12+1.38a  38.36+1.42a  36.12+1.67a

Lactation ewe
H & Average daily gain/g

37.80£3.85bAB  46.34E1.46aA

49.67+1.49aA 25.23+2.46¢B

W] & Birth weight/kg

6 A # & 6 month-old weight/kg
0~1 A ¥ B HE 0~1 month-old
average daily gain/g

1~2 A H¥E 1~2 month-old
average daily gain/g
2~3 A HIEE 2~3 month-old
average daily gain/g

B S N
T 3~4 At HWHE 3~4 month-old

Lamb average daily gain/g

4~5 H % H¥EEE 4~5 month-old
average daily gain/g

5~6 Hi#% H#HE 5~6 month-old
average daily gain/g

0~6 Hi#% HH#E 0~6 month-old
average daily gain/g

3.67£0.67a
31.76£0.33ab

150.71£1.44b

180.42+0.93a

171.1042.58b

149.83+3.83b

128.8141.32ab

129.47£2.94a

152.49+£1.92a

3.63£0.3%a
33.72+1.16ab

3.811+£0.84a
34.3840.91a

3.74+£0.09a
30.94+2.76b

179.24+£3.76a 164.14+2.08ab  153.13+1.65b

181.0842.47a 179.3440.67a 158.7441.42a

193.46+2.24ab  203.8+1.86a 179.09=+3.44b

170.634+0.86ab  181.3742.37a 148.45+1.47b

139.8241.09a 148.2040.23a 112.50+1.58b

119.31+£1.45a 121.42+0.38a 136.33+0.46a

164.67+t1.54a 166.21£0.67a 147.78+1.41a

263 TG 2 Survival ratio/ % 100

100 100 100

5
@ an

JEE v v B AAC N 1 G e A 4 5, G AR D B T
AE S H VR I U B R R R L AR g e B
BEFE MG o BUN & 585 . TR H O 9 RE i 40K,
T ' BB EAL T L A AR AR ) A 2
SRS R AW DA A E MY BUN & i 7E
6.99~8.68 mmol « L "5 [Bl P, 15 3 I8 B L 200 i v
 BUN ¥ 6.12~10.03 mmol « L™ "#3iF,

M CHO 1 TG #B85 fg it A A ¢, 2Pk
e A O Ry e W ) R 7 B = 1 i B
o, 2 SHUMEH CHO Al TG & LI AR T3
A KA . ARWES T, TG & S S AR R E , I
CHO &t H R I £ A4 B & 4 . B AR I 3 [
2.0~3.4 mmol « L' AR, T RE 2 H R 11 A9 B 4t
FEE A8 R 22 e 40 o R i A7 I AR P9 T e £
ME A o ELVE B & AR A E, B 2 CHO
F A TR, ULIH HOR I AR AT AT S AR RE i
A7, B 1R BE & o RIS A RE R AR

TP Al ALB 5 it fz B HILAAR 25 110 A9 2 05 AR 1195 4
ABFFE I TP f ALB SR & HA LR E 55,
AN TP BT AT AL B & s T HAWA, K
PR P W e e /N BB Rl R B R,
il A5 B 2 s L AR L BB % 3 40 1 AR L 1K
505 A BE S A FL A A T T R O 5 W] 3R O R B RORE
RANTE A BB IR L, A5 B 26 R [ AR R ) R
W22 5L JF HLB R DRI A nT R 2R £ TR 2 1Y
WKL APt — 0 T E AR EAS AT, A
F ML RT DL SRS RN 4R S ik TP R ALB % L, A
LA J P15 T AWl

AST F1 ALT i i % 2 FEVE F 76 i 2 g 1) i 1
T HTEARMARE . EFEEL T, Rk
AST Fl ALT 1 & it SEAE % , X =38 19 3% o 1]
e JEFJE A0 JUE 1) Ty BB R S OE L AR A b I 4% 4L
FamwE AST A ALT W&t F 25 HAERM,
Xif B AL K T B 4L v RE S5 X IR 4 Y H AR 4
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JOE SR B S R R A 06 X U B HORER K
S I A B 2 B, T AST i ALT 1Y
TP A TR, AR R TR BT A IE W AR, B
AT M % LI RE S R B T A R 4L RORS R ALY
AST F1 ALT {GPE2 W 2 & TIR R 41, 5 AW 5T 45 1
— 3, Mg LDH @96 M s 1K B e T AL AR 1 Rz 3
B, AR RS AR LDH & B0 B
St MTEAR W, s AR 2 1 H R AL 2 T AR
R AL BRI R R OKF AL 2R AR
LDH et FE M T hmaeaam ™  iwlEE4
B (1R M e
3.2 FMEAASE] HOBOA A FL BE Y K 26 A dE A AR 55
R A B = 8 R R R R s, AR
W58, o E BE R AR ) H R A LB SR O 3 H O
2 TARAE MG AR 145 A 41, B Bt A8 (K P T
B, M E IR KA, FoASERDL T RZ R
A FIME fep T Sk AR AT 8 L RE 2 A O T
7T v P L I 2 N S 2 U B R Y B o 2 K P
FE— B YL FIN . SRR A A I K S E A O
ARAFTEH L EE 6 H BT ik A 2w T4
HEAL 1M H e 45 21 2 () 45 06 W 3% 22 5, T R 55 i 3L AT IY
MW E. EFXEE LT /Nl kA
KB NEEEBANAMHEERE,0~1.2~3.3~4
Ma~5 AEraE TAMI A THEMWA, L
Hro~3 A A ERE KR, 2R NEE 2 HRe B E
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