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Table 1 Grassland area at different stocking rates
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Table 2 Character of plant species in differenct stocking rate

%

Heavily grazed

ho B

Medium grazed

L ¢

Light grazed

i o | ma (PR o sx | mm [FE) L i |z |PE
Plant Fre- Fre- Fre-

MR [ Abun- | Cover- | HEwE AR Abun- | Cover- | M2 |H iRk R Abun- | Cover- 3

it i [ s A MPRAR R A B i e 1 A & B | oo [ ogme 2
foliage | plant | foliage | plant Y| toliage | plant o
Kobresia humilis 3—4 5 cop. [125—30 | 100 5 10 sp. 10 100 10 14  |sp—cop.| 1025 | 100
Stipa aliena 10 15  |Sel—sp. | 5—10 | 100 11 30 |sp—cop.| 10—25 [ 100 10—15 | 36—40 [sp—cop.| 10—25 | 100
Festuca ovena 10 sol. 1 100 10 20—45 5P. 10 100
Elymus nutans 5—10 sol. 1-=5 | 100 30 sp. 8§ [ 100 10 30—50 sp. 10 100

Piilagrostis concinna 34 sol, 1 20 30 sol. 1 40

Saussurea superba 5 5—8 [sp—sol. | 15—30 [ 100 5 8 sp. 10—20 | 100 3 8§ 5p. 5 100
Gentiana straminea 5—10 sol., 1 40 12—14 SpPe 10 100 10—15 5P p—110 80
G, leucomeloena 5—10 sol—sp., 1—10 | 100 8 14 |sol—sp. 1—10 | 100 5 10 5p. 5 40
G, squarrosa 5 sol—sp. 1—5 80 —12 | rsol. 1—2 80 5—8 sol, 1 20
Gentianopsis 5 10 sol. 1 100 11 sol. I 80 5—16 [sol—sp. | 1—10 | 80
Potentilla anserina 3 sol, 2 100 4 7 sol. 2 80 5 10 5P. 10 60
Loentopodium nanum 2 3 5P b 80 2 4 sp. 10 100 2 4 sol. I 100
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Gneldenstaedtia diversifolia
Thalictrum alpinum
Anaphylis lacta
Oxytropis kansuensis

O, caerulea

Potentilla nivea
Potentilla biforca
Taraxacum mongolicum
Arenorea sp.

Carex sp.

Rantnculus brotherusii
R. pulchellus
Pedicularis oederi
Medicago lupulina
Seirpus distigmaticus
Lancea tibetica
Polygonum sibirecum
Gentiana arenarea
Pedicularis kansuensis
Ires patannii

Ajania stenoloba

sol.
sol,
5P
sol.
sol.
sp.
sol,
sol.
sol.
sol.
sol.
sol.
sol,
sol,

sp.

100
80
100
40
80
100
40
100
40
100
60
20
40
40
60

10

8.5
Ld

14

sol—sp\&

sol,
sol,
sol,

sol,

100
60
80
20

100

100
40
60
20
60
40
20
60
60

100
80
20
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4—9
10
3—5
8§—12
6.7
5

15—20

sol.

5P

sol,

sol,

sol.
sol.
sol.

sol,

sp.
sol,
sol,
sol.
sol,

sol.

sol—sp.

lsol—sp.

sol—sp.

sol—sp.

sol—sp.

80
100
20
100
60

60
20

40
40
20
40
60
80
20
40
40
20
20
20
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A Y AFEBRBRE THOREIAER, x HRMRH

M 3 RILLE L BE 5 BUECGR BRI, IR ME T H L, MESHZAERE
£, 2HEDT UEKHERE RN, TRASERARREREE (p<0.05), BHE
SEBALE, EREERE (p<0.01), A, ERFRREKELET, SERH5ERA
W=7 B A LR B ORGR BE YA I A BT aRAT, B KK E 8 A, i th RIR K
HN7E 8 ATl WIAEBKEHEE 8 A AL, RERE RS ERN R, LERE
R ARE 8 AR T AL RER S A4 KRR T,

#3 198346 9 AHEPE
Table 3 Herbage yield from June to Sept, in 1983

BHREH HIE
A ok s B R |vkAl e
Stocking rate| Regressive equation Max, of "
0 30 61 92 122 -y appeared
E# y = —0.0060X* + 0.7075X
Heavily 99.00 | 109.20 | 122.80 | 110.00 | 94.50 118.40 59
+ 97.6053
grazed
ko y = —0.0286X* + 3.5274
Medium |[1124.20 | 207.20 | 263.60 | 175.80 | 146.20 236.96 62
+ 128.1582
grazed
B% y = —0.0260X? + 3.2486X
Light 179.10 | 253.90 | 312.20 | 225.90 | 204.80 283.78 82
+ 182.29 ~
grazed

ATHE—THAANABEUERE T EREARECREY G AR R LAY, fiEHE
ETHEES? RIS AME T HEGEN B EKR(E4), NE4BH, EREAN3 %
BERITEWRE 7 ATAMUM—EEN, BESEESNTENHAAME, mbhxaf
BHCAR 3 RUE R B 8 AT AL —EENN, NES B FaZEA IR
B, ZMBEHSHAZREKANTERRN G, HHALHIRMHMERE KR ARE
ETHFRERSROEMFE. SRESRE 5—6 ASEETE, SHEER, kit
ERBE, FARSENEERN R RS, EREN T, B R, A RAERELAHT
FFEL KT . FR, 4 R4 BB 7 2 BT, 08 30—40 REVAEKE, &
AR 2 ES. 28 Ah. . FTa2E, -8 EYC L2k TEENE
HAS HEESRNBHER, REEF ERBERERNZLE L, EREKESELER
VBT 9 TP A5 37 AR L » PR 7 0 357 4 I K R BE iR Do :

BHCEEAR, AUSHAR K E R ER U EWEYROES L, 7B
EEGENBFHERETBHEOEM (B 1), ERITEFRRA, WETSEHH%
B, HERT S8, MAK 1982 F 6—9 ABKBEKZE, T o A FHEKNEK
FE8, AABSCEE TRELRNZFIRILEE, 1983 FEIGHTRE, &3 A2z
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Table 4 Daily increase of aboveground biomass in different 2/0.25m?
stocking rates from 1982— 1983

Bogsa B L1982 1983
. B

Stocking : = R e E - 5

Date REL DE | #ER | A FE PE | AEE | A
rate Gramin- |Cyperac- Gramin- [Cyperac-

cae eae Forb. Total eae cae Forb. Total

BX 4[6—2]7 0.06T3] 0.1173| 0.2300|_ 0.4087] 0.3200—0.0400] 0.4407] 0.7167
Heavily 24/7—-24/8 0.0194/—0.2067] 0.1000{—0.0867|—0.2193|—0.1293|—0.0713]—0.4191
grazed 24/8—24/9  |—0.2300| 0.0467|—0.2833]—0.4667 0.0940 0.1587|—0.4120/=0.1593
H 24/6—24/7 0.0213] 0.1473| 0.0667| 0.2353| 0.1793| 0.4127 0.4460] 1.038
Medium 24/7—24/8 |—0.0933/—0.0933| - 0.2567| 0.0700 0.4860| 0.1420| 0.0767 0.7047
grazed 24/8—24/9 0.2667]—0.0600{—0.0267| 0.1800|—0.5213|—0.5627|—0.0260]—1.1100
2 24/6—24/7 0.2480/—0.1193| 0.1600[ (.2887| ©0.3647| 0.2553] 0.3153] 0.9353
Light 24/7—24/8 - |—0.1800 0.1500 0.2767 0.2467| 0.2240| 0.0493| 0.4553 0.7286
_grazed 24/8—24/9 0.3167) 0.0833[—0.2300] 0.1700| 0.0667|—0.3100/—0.8367|—1.0800

gk (H1)s HFERAFRENHERELE, PHTE2ERENEEERKRME
B LR, P EREHA, R E 5 BB AR AR A RS, i  E R R R E R R
EX,ENRARENMRER, A HSREONERKNES, SEEEHH-EREAE
BEH I, :

g

BZE

1982 1983

s 288388

EH i BY
Heavily grazed Medium grazed Light grazed

Bl M EEYEFEEl

Fig. 1 Year changes of aboveground biomass
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Table 5 Monthly change in bodyweight of Tibetan sheep grazing at 3
stocking rates during summer-autumn

WA AR : y BeAdi| 88
Stocking i Days grazed % B Mass Appe-
Year : . Reagressive equation ared
rate 0 30 61 92 122 of I 2y
34.17 [37.00 |38.85 140.00 }40.58 |¥ = —0.0004X2 + 0.1006X
B 1982 40.54 123
+4.65 +£5.25| +£4.93 44.97] +4.11 + 34.2257
Light
39.50 |44.25 |46.17 [47.33  [47.75 |¥ = —0.0007X? + 0.1525X
grazed o3 47.77. 1 105
+3.27| +5.63] +6.33 +7.10{ +7.37 + 39,7577
28.67 134.33 {36.67 |37.17 [37.08 |y = —0.0010X*+ 0.1893X
ik 1982 37.70 93
+1.44f £3.75] +4.31] +4.75 +4.63 + 28.9253
Medium
. 35.67 39.17  |40.83 = [41.58  |40.92 = —0.0007X* + 0.1286X
grazed” 503 41.58 | o1
+3.40) £3.33] +3.18] +3.64] +3.22 + 35.7213
31.10  135.90 136.65 [36.80 35.65 |Y = —0.0010X2 + 0.1501X
=5 1982 37.28 78
+4.10] +4.04] +4.27] +4.54 +4.58 + 31.41
Heavily| :
S d 32.70 (35.20 (36.40 [36.40 [39.80 |Y = —0.0007X" -+ 0.1057X
1983 36.55 73
*4.12) £4.47] +5.23] +4.98 +5.33 + 32.6679

M5 Bt ERFREGREE T , 3 AR B E PR EHE N, BANEEHE
IUBCHR BE 18 DT 96/ TR T ok B M e ) AR AT . B TE 0 A s
BAMIE 9 AT H:MBKANHIE 10 Ak, RBIFHEI, HERELHEN 3

—
oo

3

Y=19.67-260X
r=—099

=

—
(=) (=]

WIEMT(AR) Gains/animal ( kg)
L

1 2 3 4 3 6 7
BHRE (R/ABI) Stocking rate (animal/ha)

B2 HOGRE S P 0 6 B 4515 )3

Fig. 2 Linear regression between stocking rates
and mean weight gain of each sheep
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MZEERADE, MLARNHEDITNERY: BREEXHLEREE (<
0.05); BHSPH. PHREELHELERAEE (p>0.05), FE—HEEERRTH
SRR FARENZERE « RRERN: B HEEREE.MERERAEE,

PLES M. ERRBEGRE T , S ka5 2 R EEH RO ERE, 22
R BT RS B R R S R RN ERATER, XREBENERDR
MIRBIZ—o BAANPHE, RETTHEERNAEEREE (p<0.05), EHEAE
FAREE (p>0.05), XRHTHREUEN AR, KEARMM, UKMAEEZ, BT 1983 F
3 AT 1 Ro

ERFENE, EARBEERET, 3 ARF FHHMELTEZSTRERN: BR5E
B HREERBLEREE (p < 0.05), MBRKSPHALERABEGR 6), XiEH

TP BOEGR BEBAR & 42 R B X S B B A T AR R X, iﬂﬁﬂﬁﬂj
HINREFRE N H AR & 7 HE I B 3L Rk,

6 IHENEETHA:THHER

Table 6 Mean weight gains/animal at 3 stocking rates

: e R FHME AR
BRI Mean weight (kg+SD) Mean weight gain Stocking rate
Stocking 45 alran
irE 1982.6 1983.10 (bﬁ) (/\f'b-bﬁ)
(kg) (animal/ha)
June. 1982 Oct. 1983
8 K |
J 34.1744.56 47 Y2x7.31 13.58+3.69 2.H
Light grazed
f K ;
28.67+1:44 40.92-43,22 12.2542:41 3.12
Medium grazed
R § 5
31.10+4.10 34.8045.33 3.70+4.08 6.07
Heavily grazed
12p
&
-
2 u
= E
$%
ot
=4 k-]
g8
B g
3 9
=4
S
= 8

1

2

3

4

5 6 E §

WHERAE (/A8 Stocking rate (animal/ha)

B3 RECRESEEREZANERER

Fig. 3 Linear regreesion between stocking rate
and mean decrease of bodyweight
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Pt 35 TR B B » 42 O S P B N :%%%ﬁﬂﬁﬁgﬁ@lﬂ%ﬁﬁi Y
= —0.99), @GN,
y= 19.67 — 2.60x
AH: YAEHMERT)
x 4 BUBCE BE (R A 5D
X5 Riewe. et al (1963); Cowlishaw (1969); Peterson et al. (1965) Blackbura et al. (1973);
Escuder (1981)f9%5 R AHEI (LA 2),

2ARBBMEETASREFES4

LFEHET IR REERE, REES, AAREFARIFEHERENE
K TR E S IR B 0 R ARER A4 4 AriB 3, WA RERIBE TR, AR
BEETHERET MR FHRELR 7, HR7 R ASHERED 11 AR,

T ZBEHIHHRBRETHLEESL

Table 7 Change in body weight at 3 stocking rates during winter-spring

R 1982 1983 A E

Stocking ::::nu ge‘:;r-
rate 122 153 183 214 245 273 304 334 365 (kg)

B 40.58 41.25 - |38.92 36.25 35.17 [33.08 32.08 34.50 [39.50
Light s 9.17

it +4.10) £6.13] +5.15 3.31) +3.66] +3.13| +3:13] +2.500 +3.27

P& 37.08~ 137,50 [34.33  [32.92 [31.80 1B30.67 [28.17  I31:33 35.67
Medium 9.33

grazed +4.63f +4.27) +4.16] +3.50| +3.26] +3.14 +3.75| +3.09 +3.40|

B Bs6s P6.20 [52.60 [9.35 [28.90 [7.90 bs.io ps.os b2.70
ity 11.10
grazed | ET58 4800 455 tasol +3.70] +£3.79 .61 +4.26 418

AR, —EHL BEERETE (p<0.05), EHEREZREREE (p<0.01),
BHEESHENEHIRELZERR (r=1099), EHETEYS.
y = 7:9240.52x
A Y A PEEEDRT)
x R (R /A ED

(Z2) EERSBENSEit

EHBHEENET, RA T RESESOESASYRNEENE X, W3l &
EREH M, MASRESEBRAOBAY B, URITWRRER(E ) 25, 40 E
R EBR M ME DR A > BRE>ERA, HEERY

y = —3.75x" + 29.11x — 16.06

|| A
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YABATENHEE
X AR BUBBCE I 3k 3K
LB x B2 3.88 B, Y BokfE2 40.67; BIBBCRE Y 3.88 /AU, 454
ERE. ; |

RS INHNERTECTREE, §LFHHEE

Table 8 Bodyweight gain of per ha and per animal at 3 stocking rates

BBGRE BB AT —men GAME MERNE R
Stocking | Total | BECATD AR NGy [ (AR L (R JRAED
L AebiiCha) Gain per |Gainfanimal R i T i Stocking rate
rate gain. (kg) ha (kg/ha) (kg) R | (animal/ha)
B
Light 40.74 1.40 29.07 13.58 13.58x%3.52=47.80 2.14
grazed
i
Medium 36:75 0.96 38.28 12 05 1232543 . 52 =432 3.%2
grazed
ER
Heavily 22.0 0.82 22.56 3.70 3.70%3.52=13.02 6.07
grazed :

BHEFHHESBHUCEE B0HE%, 2 KE> PR >S5, RE IR E%
y=69.25 —9.16x ([EEEGHE)

- ﬁﬁ}%Fﬁ%ﬁ[ﬁﬁ@zi’éﬁ%ﬁEﬁﬂiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁ%iﬂﬁiﬁﬁﬁ
EREERLRERNAE, ke ST RARE(E 4), BEW THIB R
(EENCP=EEnE Ty

{y = —3.75x" + 29.11x — 16.06
y = 69.25 = 9.16%

50p & H2E Per animal 450
Y=69,25—9,16X 7]
= o oo
pidd . 'y
~ —-_
~ 40} fod <
=T = =
gE &% ¢
& = 30} 4., =
=3 £s
"= g 5T
H= v 3 2
l'é?g‘ 20¢ £ Per ha 3 ‘ZUE_.:\%
2 Y=—374X+29.11X~16.06 2 E-;
@
)
101 10 E

USRS e o T e
BEcEE (R/AH) Stecking ate (aaimalfha)
H4 SADMEE.GHAFEESRIGRENXR

Fig. 4 The relation of bodyweight gain of per ha and
per animal to stocking rate



B x =329 x=692(TEREESHRMER
MERROEE, TR

WE 4 5B RNR, SAARRKEE TEDEYRENS AN EEYEE
KT, RABRE AN PERERK, TR ERPEEEANNTHEH, MEE
GRARR, BHTEEEAHRENELT, ERMARZNKE, EHARIERYS
HEMEMEMERERADKASR.TEATESSERE, MAKERD, BEX
e B s e 2 AR A RS B R AR A0 1R (B B R T BURE B s , I , O O R A
B4 ET , B AR TR R R Bk, RIS, B LXK, L EEEA LB
SR, AWK 3.29 RERAEE, X5 Owen H(1968)F1 Hare (1972) 4
B 9T SR A AR,

o Ak

| EARRAGEE T, BB RN PERMEEENAET BET /L, ERARE
il B AL, A R A K BRI E, B A IR BORR B, T8 RE
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THE PRELIMINARY STUDY ON OPTIMUM STOCKING
RATE IN ALPINE MEADOW

Zhou Xingmin Pi Nanling Zhao Xinquan
Zhang Songling Zhao Duohn

(Northwest Plateau Institute of Biology, Academia Sinica)

The experiments were carried out at Haibei Research Station of Alpine Meadow Eec-
osystem from July of 1982 to Oect. of 1983. 11 Tibetan sheep were grazed at the rates of
214 (a), 312 (b) and 6.07 (¢) animal/ha. Grazing was rotationed on summer-au-
tumn pasture (from July. to Oct.) and winter-spring pasture (from Nov. to June of
next year). The results are as follows:

1. In different stocking rate, change in horizontal and vertical composition of
plant community have taken place. There are cne layer composition of plant community
for pasture (¢) and two layers of composition for pasture (a) and (b).

2. The aboveground biomass (y) decrease with increasing stocking rate (x). In
case of continuous grazing, change in aboveground biomass fit with guadratic regression
equation '

y=ar'+bzr+ ¢
The peak of aboveground biomass appears earlier with increasing of stocking rate, oc-
curring from the last ten days of July to the first ten days of Aug. for (e), and in the
second ten days of Aug. for (a) and (b).

3. In the summer-autumn pasture, changes in sheep’s bodyweight fit also with

quadratie regression equation

y =0z’ + bz + ¢,
Where y and x are bodyweight (kg) and grazing time (day). The peak of sheep body-
weight appears earlier as the stocking rate increasing. It is occurring in the second ten
days of Oct for (a), in the last ten days of Sept. for (b), in the second ten days of
Sept. for (e).

4. Weight gain per animal is decreased with the increasing of stocking rate and
were higher in (a) 13.35kg and (b) 12.25kg than in (¢) 3.17kg. A negative correla-
tion exists between stocking rate (animal/ha) and Bodweight gains of animal (r=—
0.99). The regression equation is

y = 19.67 — 2.06z,
Where y and x are Bodweight gains of animal (kg) and stocking rate (animal/ha).
In the winter-spring pasture, the decrease in bodyweight were 9.17kg for (a), 9.33 kg
for (b), 11.1kg for (¢). A regression equation exists between stocking rate and amount
of bodyweight decression (r=10.99). The regression equation is
= 7.29 + 0.52z,
Where y and x are amount of bodyweight decrease (kg) and stocking rate (animal/ha).

5. The experimental data show the optimum stocking rate is 3.29 animal/ha for

Alpine Kobresia humilis meadow pasture.
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