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Influence of Stocking Rate on Reproduction and Performance of
Inner Mongolia Fine Wool Sheep in Inner Mongolia Steppe

WANG Shi-ping, WANG Yan-fen, CHEN Zuo-zhong
{ Institute of Botany, Chinese Acudemy of Sciences, Beijing 100093 )

Abstract: The experiment was conducted at the Inner Mongolia Grassland Ecosystem Research Station which fol-
lowed the wether grazing experiment from 1990 to 1993 . The grazing experiment was started on May 20 and ended on Qc-
tober 5 each year and used the same herd ewe under different stocking rates (1.33, 2.67, 4.00, 5.33 and 6.67 sheep
*ha™') of rotational grazing system from 1994 to 1998, The vegetation was Artemisia frigide + short grass community in
1989 . There were three 1-ha-fenced plots each stocking rate and grazing period was 15 or 16 days each time and then
rested one month for each plot. The herd ewe of Inner Mongolia fine wool was 15 months in 1994 . There was no supple-
ment feeding during warm grazing seasons, but supplement was made from January to April each year based on local feed-
ing system. The average ewe weight was affected significantly by its age, growing season and stocking rate, and interac-
tions hetween year and growing season and between stocking rate and growing season. The relationships between average
ewe gain and lamb gain and stocking rate during warm grazing seasons can be expressed as: y =9.1713 + 1.70168R ~
0.39295R*(7* = 0.792, P <0.001) and ¥ = 19.082 - 1.3755SR (r*=0.784, P <0.001). The relationship was a
positive correlation between average lamb gain and the ewe body weight on October 5 at the same year, the regression e-
quation was ¥ = - 0.2411 + 0.312BW (r*=0.346, P=0.006). The heavy stocking rate significantly decreased re-
production rate of ewes, birth weight and survival rate of lambs. The regression equation between total gain of ewe and
lamb per hectare and stocking rate was y = ~ 16,193 + 98, 8128R - 11,5528R%(r* = 0,987, P <0.01). Therefore,

Wr i B K 12002-11-05

EHWA: TR EENEGF TEAE S M RS A (KSCX2-SW-107)

EEH 1964, B ERRRA ER B, FBARMEFAEN S BRI FELZRMTIR, Tel/ Fax: 010-62599058; F-mail;
wangghip @ yahoo . com



1546 F H ok Lk B % 36 &

lamb performance was the key factor for farming to increase economic efficiency because lamb pain and income were ap-

proximately 409% of total gain and income per hectare. In combination with the result of influence of stocking rate on veg-

etation in previous experiment, the optimal slocking rate was no more than 2 sheep per ha during warm seasons for

Artemisia frigida + short grass community in Inner Maongolia steppe .

Key words: Stocking rate; Inner Mongolia fine wool ewe; Reproduction rate and lamb performance; Economic

analysis
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Fig.2 The dynamics of body weight of grazing sheep (ewes) under different stocking rates during warm seasons from 1994 to 1998
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Table 1

Influence of year, stocking rate and month and their interaction on body weight of ewes

WME ltem P P value il Item PE P value
£ Yewr <0.00! #£x A Year x Month 0.001
B Stocking rate (SR) 0.029 BB x B SRox Momb 0.019
F{# Month < 0,001 o HHMAE x A Yearx SR x Month 0.129
BEox BWHE  Year x SR 0.133
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Fig.3 The change of ewe body weight from 1994 to 1998 under

different stocking rates
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Table 2 The average body gain per sheep of different years during wann grazing seasons under different stocking rates

HH A (shoep-ha™") 1994 1995 1996 1997 1998
Stocking rate

i.33 16.2+3.3sb 6.0+3.32 10.8+5.4a 13.5£3.68 8.1+4.3a
2.67 17.0£3.0a 5.5x0.1a £.7x2.%a 12,123 1a ¢ T+2.6a
4.00 i4.823.5ab 592372 7.9+£3.0a 14,524 3a 6.6+3.0a
5.33 12.6+2.7c 3.5£3.7he 2.8+3.0a 8.7+2.% 1.325.6¢
6.67 8.0+2.4e 1.824.0¢ 2.123.1c §.6+2 4¢ -3.2x3.8e

D REYS R R BEEER(P>0.05) B ELRFEREE(P <0.05) HAFHERERREE(P<0.00). FTH
There was no significant (P >0,05) with the same leter in the column . Different letiers mean significant difference at 0,05 snd 0.01 probebility level . The

same us below
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Bk E FERERMEEREMER, TS
—EEFI10A S ANMBEMEERRE EMX,
HEHHABY M H .y = 104,305 - 0.40468R(* =
0.319,P=0.028)# y = —97.611 +3.7758BW(r* =

0.383, P =0.014), X B, y. P £ 3 SR HOAE,
BW:BI—fF 10 H 5 A ERE, MRERY
ENHEEREE (P>0.05), A ®E 1.3
R¥eha 40, HEMRH AT RF R 1997 FH)
BG 1998 FRE (R D).



12 8 V- R TR BRCH A8 X N R O 4 B AR A M B B ) 1549
£3 194~ 198 ERARNEANGEFERRNLTEOLMN ()
Table 3 Influence of stocking rate on reproduction rate of ewes from 1994 to 1998
1994 -~ 1995 1995 ~ 1996 1996 ~ 1997 1997 ~ 1998
OB A (showp b ™) BEH s EET PR R mRE REE FegkE giEE
Stocking rate Ewe number  [amb rate Reproduction  Lamb rate Reproduction  Lamb rate Reproduction  Lamb rate Reproduction
rate rate Tate rate
1.3 a 75.0 100 100.0 100.0 100.9 100.0 o 0o
2.67 8 62.5 100 62.5 100.0 50.0 100.0 100.0 87.5
4.00 12 41.7 100 58.3 71.4 33.3 100.0 100.0 83.3
5.33 16 50.0 87.5 37.5 100.0 18.7 100.0 100.0 81,2
6.67 20 35.0 85.7 35.0 71.4 20,0 100.0 85.0 88.2

2.4 MEEMEFEVEENEHENER

TR E1.3E5667T RE -na 'HEEY
EEERBEEN HERNFHEZFMERERY
ABE KLY, BREEVETSRUERMNXE
FEBEEAF(L>0.05) HE5W—E10HSH
BEMKEERE R EMHX  HERAFER ¥y = -
1.0525 + 0.0914BW(#* =0.466, P =0.001),ix B,
yiR¥EFAEEBW:10 A S HEFEHRKE,

2 ERR F R A R T R R HOR

FA4 1995 - IR ETFRAMHEENRFNERGI MR {L)

WAL TR, KR A& Ny =19.0820 -
1.37555R (#=0.784, P <0.001)}, X B 4. EEA
T E; SR KR, BENAEEANERNE
BRERYEAMARE MBR(ES). 2¥
REmmESYERE 10 ] s HtMEEL EM
X, EAAFER . y= -0.2411 + 0,312BW (=
0.346,P=0.006), X B,y : EFMEFHHE , BW:
WERE 10 H S A MEE,

Table 4 Influence of stocking rate on hirthday weight of lambs in different years from 1995 to 1998

. -1
HOH 2 (sheep: ha ™' ] 1965 1996 1997 1998
Stocking rate
1.33 2.5¢0.2a 2.9£0.3a 2.9x0.3a 4.220.4a
2.67 2.5£0.2a 2.5+0.3b 2.8+0.2ab 3.9£0.7ab
4.00 2,3%£0.2ab 2.4x0.2b 2.6x0.1ab 4.1+0.58h
5.33 2.3£0.1ab 2.4+0.2b 2.5+0.2b 3.91£0.3ab
6.67 2.2+0.1b 2.5+0.2b 2.5+0.3b 3.6+0.3b
K5 195~ 198 EHBMEATERAUESFFETERRNER (k)
Table 5 Influence of stocking rates on average gain per lamb during warm grazing seasons from 1995 to 1998
B % (sheepha™ ') 1995 1996 1997 1998
Stocking rate
1.33 19.2£2.9a 17.8x2.1a 16.6+1.4a 15.7 % 2.9ab
2.67 13.1+4 1be 15.3+3.6ab 14.4£2.3ab 17.5+2.3a
4.00 12.4x3.2 14.7 £ 2 .4ab 14,443 3ab 154+ 2. 4ab
5.33 12.6+2.6c 10.5% 1.6e 11.0x2.3bc 10.642.4¢c
6.67 10.0x1.9¢c 8.9+2. lc 9.0+3.3¢ 12.5+4.2¢

1.5 HHESAMAHERNEW

S H R A A [ R R A
B2 A5 MM BEZHAARXEN_RIE: vy = -
5.4972 + 32.985SR - 3. 8562SR* (2 = 0.987, P <
0.001), AL ETAMNENR4.23 HE-
ha"'s HIAH R R EMNHEKE., SAEH A
AR AR, TRAEN 1.33 H¥E ha™!
e, BFEEEENOREGERETEE, 2.67H
4.00 H¥ ha "B 1997 E 4, AW B0 FEE
FFEE EHENMBETF(5.33fMe6.67 HE-

ha '), 1995 FAMEFHELSAHBEW QR ES,
{H¥E 1996 #1 1997 F, H R HE 30% ~ 50% 1 209 £
BLOME 1998 F MEAR LZELEXBETEHEE(FK6).
HTHHESAMERERNEHE, MY WE
FHAMEMEM S AEENTMMEELSE
FUEAX FUSHAMEY G E SHAEN
(RERER AR R FER(P>0.05),8
BENMIBHMBE SRR ERGERBEE R IT X
A, HMIBFEN: y = - 13.804 + 24, 3595R -
2,62845B%( 1 = 0,323, P=0.036), 5% 8,y BEL
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Table 6  Influence of stocking rale on total body gain per hectare during warm grazing seasons from 1994 to 1998

W (dheeprha= ) 1994 1995 19% 1997 1998
i e #%  Tgy ¥ ewE §T L% GME  Bf LF BME  BF EF A
: Ewe Bt lamb Total Ewe Lamh Total Fawe Lamb Tutal Ewe Lamb Total
1.3 21.6 8.0 19.2 7.2 4.4 3.7 81 8.0 2.1 40,1 10.8 20.9 n.7
2.67 45.3 14.7 21.8 36.5 232 25.5 48.7 32.3 1.2 51.5 259 35.0 60.9
4,00 9.2 16 W7 4.3 .6 24.5 5.1 58.0 9.2 17.2 264 51.3 711
5.3 67.2 18.7 25.2 43,9 9.6 21.0 80.6 46.4 11.0 57.4 6.9 45.9 52.8
6,67 53.3 12.0 20.0 32.0 13.4 14.8 28.2 4.0 12.0 56.0 -21.2 62.5 41.3
B & SRR . 24— S B P AR AT SRR T A O . 3K

2.6 LFSH

SRR Y, EFENH AR S EAR.
HER BB AR, A R L E 45
% WEERAMNEBRTEY FERBABEAR
¥, AR 1994 F£(15 A EFERR
B T 1008 FHEH S AHEELANLFE KRB

&7 SENFARUETLASFREBRRLR" (Tuan)

ARIBRENHN 6.0 ke, EX6.00-kg™ .18
KW EBES 0L kg . FE8.00 kg, FHER
FrrEE25 k. BERNBERE 2070, KR
ERYL L, EEREHE ST, AWMEERES0
I6, 5 1 X6 7 ) B R A B R T AR L RS R
k7.

Table 7 The economic balance per hectare under different stocking rates from 1994 to 1998

BB (sheep Xt Oupn : _ BA  Inooms By BERERE
hat ) o T por B pody T wE gwAa ¥ ng;ec;

. H wes L | B Wes -

Stocking rate 15 man(t]hs o|lf|l:r af:es fssj ment 5.3 Years Wool Lambs Total Balanoe and ewe
% %64 8 00 940 7404 8 1002 W00 24192 3om2 1544 7522
2.67 13296 1600 1880 4809.6 204 800 29418 5765.8 9%.2  23.91
4.00 1994.4 2400 2 820 7214.4 2 868 1200 3177.0 7245.0 0.6 0.51
5.3 26406 3200 3760 9 609.6 3392 1600 34356 84276 -1182.0 -14.78
6.67 19240 4000 4700 1204 3 750 2000 32388  9028.8 29952  -29.95

Doy I 15 AR RE AEARS R SRR R RRESR, RARS.5.3 FRENRATANKA

Output ; the cost of buying ewes of 15 months; Tax and other fees; grazing taxes, shepherd fees and medical fees. Income: the money for pale ewes of 5.3 years

old

A T R 2 0 R A B I AT £
K(y=4.5715 + 1801.98SR, P <0.001), MUt A#
B B R E Rl B A (y = 1608.56 +
1866 .335R ~ 112, 41SR%, P < 0.001), % il 28 #) 3¢ &5
AW ART R 4.1 H¥E -ha™'s X
Wl MG EGEFIEASHEREENRFR(y =
125.95 — 44.6185R + 3.2509SR?, P = 001113 Bl %

S350 GBI 3 AR R AT R R
TR, £ FHARSETHBHEM 0%ER;
MAEGA S, BEMPA G 30% ~ 60%, K L BB
B EAEATER., XSS ESENEREN
) T 435 18 R AR DN A T A 2 0 8 o T R
UL ERBSERAER RS, XEETRERF
A B RIS 2,

3 g
B OO 1 0 0 B AR 0 A

BERHR RN BREFRPRD AR 1994 F
B, HERES RN AR EYNTRYE XEA
HELHEEREAN S BRI ERILA X
W EHEYHEBREAERE R, REBEI, &)
W 2 3 B 2 BN B4 R R E AR IR B
ETHBEMAEYRESM2 kg 25, 0HES
FMARSRERERES, LR HRHFML
O AR R, RN RS
WHISE TR LM, REM KM ERTR(E 4).
EEMERBANBEREZTHEELEENE N, K
hEEAE G GEEREAEE FRYELRE
ENRREHEWAEANERRE TS &4
16 mEARBY, FESHARLEH TR R
R FHMN AR EGRE (R RAE YRR
SO {E) AR RS-0 B 2 bR B AL (2,
F2)THE T RENWEE (R4 NE R
VIERTELAE S, REHHE 1.33 RY ha ' W%
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Fig.4 The dynamics of average body weight of lambs during warm grazing seasons in 1995, 1997 and 1998 (The data was lost in 1996)
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4 i
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BRI E TR T SR AR R HWE
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