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m.HY, HBGEER M EEFNZ ELEYHEBREI TS, BTERBESER

FEHACER . FEXBCECRE MR, BRSNS H A HE (Ellison, 1960; Broadent,
1964; Hart, 1972; Jones and Sandland, 1974; Journet and Demarquilly, 1979; Ruyle

and James, 1985; James and Calvin, 1986; B E%, 1986; E5XE%, 1988; BHF+
%, 1988) HE, WHEEMNREEGXEEHEDRES . RN EZHIEESRAHT
HRIE B,

AN HEEAMX, HYERKHE., HERK. BYEESHEe, HERKE.
FPERE.ERZEFBVTNERRFEOT FREE .2 B R EF LR E e #
FEBRESHE, STESHEEE, EMEIR, £ 7 1K T B0 5. B AR
Yoog B SR 28 i P M E Y BEIE S SAE R 0 R A PR oh eI, SR BAERHOE
%, EAEEIEKE.

B2t W A AR 7

AR T1988— 1950 FEEPFEEFERBILBEEGESEK TR TR HT . HX
MR EAME RN FESREME, ESRECEHRE,. ZHAHFER,

R LRI EEHESR (HHkEY, 6H1H—10H31H) 1A8FE (&
FHEG, 11A1H—BE5 AR ) FER VA F X . B EIH IR 7E & B (Potentilla fruti-
cosa) MAKG (B.0540D, XBEGIREBRE (Kobresia humilis) FHFE (8.21
28D, HERERH/IR, £BESS M YR ERINMREDE, 8K EHI0X, &
HERAAN A RRAFHEHRELEZEBENARERH, AR EFRZER A,
B. C. D, ERAMBEEESRR R, FREFEEMMEE,

L SEENC) £ F R -3 el el gy
Table 1 The experimental design of Winter-Spring

in different stocking intensity grade

—p

e AEE# ¥R Carry capacity
HREE | FHE mEBREE |
: () Area of Hic-E¥%  H/aW-F
Stocking  No. of Area 1 ..
_ _ rotating grazing sheep/ha sheep/ba
intenszity grade sheep {ha)
' {ha) SeAS0N YeRr
A B 0. 053 B. 317 h. 24 2- 65
B 5 1. 141 0. 380 4.38 2. 21
C B 1. 423 0. 474 3. 51 1. 93
- D 5 1. 883 0. 629 2. 65 1. 46
E 6 2. 806 0. 932 2. 14 ' 1.16
¥ W Conirast — {. 100 — - —

BEEWERE G108, MEARBPGERE THEYEEL LEYBSEFHE, §
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AARBEREENE, BAEHRXS0EX, 4IXEE HEARE, BHE, Mk
B, A RAEXENMNEEHSE, FRSEGESOCHHERATHRTEEE.EHEL
MR EERY QAR . 840 RREGR NS EDBHENAH L, HiFHHN%
PH (WERE, M., ZHE., EREENMRAEDE) ENEEYHBEE. WEMSE
i, Y550 X SOECHYBETT 4 10X LOJE X 25T RE AT, 3KEH, H754+F
B BV R e g e M NG LT BT R S0—100%% (B0, BUHFH{E TSR,
HAEwE . BRNMEAH KPR AT TH LRERE, SRKEER.

R FHEEE" CERR, 1979; KABH, 1985 NBERFHEE® Rexford
Daubenmire, 1982) HiHEOHBENTHER.

2 S )
1. FE SR B T B S Fhat i i RAG T

W 2R, EARREGREEAHFT, EHENEERNHSHETEAAEB.A K
HEAET, TEHISHEHAR.B, C. DEFHETHMBEGARE G EAXHTH
IIFE DAL ERPGREMNN I, —HE AR R EN R ERREA, FEAE
FH, FPREREMNNES EE, ATREWRRNTN, HHHRER|VWEEMHK
HEERNER, HEYHBERSFRRE TH K FNEEIHERARETHEBHE

LANE¥)P
N2 FEMEEETHDHERAEALSREN
Table 2 The composition of species and important values of
plant community in different stocking intensity grade
ko EE HHREE
MName of plants Srocking intepsity grade
A B C D E M CK

Poa alpigena 3. 154 3. 390 2. 824 4. 348 5. 014 4. 334
Sttpa aliena _ 4. 260 4. 410 4. 2856 4. 616 4. 394 4. 496
Elvmus nutons 7. 450 7« 408 7. 324 8. 094 8. 758 8. hl14
Festuca rubra 2. 908 2. 310 4. 116 5. GBR 5. 686 4. 924
Stilagrostis dicheioma 3. 610 2. 794 4. Q32 3. 450 3- 938 4. 038
Deyenzia Flawens 2. 644 Z- 184 3. 395 2. 634 3. 440 3. 4.03

1}ggﬁmﬁﬂﬁ¥+ﬁﬂﬁ&+ﬁﬁ?&+ﬁﬂﬁ&+ﬁﬁi@ﬂ
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¥ 2 cont. table 2

s

ok E BHa
Name of plants Stacking intensity grade
A B C D E i CK
Koeleria cristata Z. TH8 1. 8322 2. 160 2. 520 2. 132 3. 098
Kobresia ﬁm:m.-fis 7. 160 7. 300 G. 872 Sa 028 5. _Edﬂ 6. 728
Carexr atro-fusca 1. 746 1. B&G 3. 217 3. 858 3- 404 3.434
Sci;'ﬁus disiigmaticus - d. 340 2. 710 4. 658 3. HoB 2. 020 1. 408
Aster flaccidus 4. 678 4. 714 4.116 7. 204 4. 982 4. 164
Saussurea superba : 3. 504 . 5. 348 5. 372 3.918 3. 952 5. 316
S. kokonorensis 1. 048 1. 232 0. 950 1. 082 1. 620 1. 028
Anaphalis laciea™ 2. 328 2. 178 2. 072 2. 402 2- 184 2. 284
Ajar::'cit remiil folfa 1. 5186 2.5H78 2. 2340 | 1.820 2. 982 1. 270
Lecmtopodium nanem ™ 4. 200 3. 694 3. 846 - 005 2. 032 1. 774
Taraxacum mongolicum 1. 372 1- 748 1- 648 — 1. 188 -
Gentiana squarroda 2. 674 2. 674 2. 146 1. 930 1. 226 0. 720
" (v, stramineq - 2. 984 3. 048 4. 00Q 2- 340 2. 678 2. 208
G. spathuli folia — — — 1. 340 — —
Oxyiropis echrantha™ 1. 944 2. 416 1. 164 2. 538 1. 988 1. 750
Gueldenstaredtia diversifolia 2. 074 2. 282 2. 744 2. 764 1. 888 1. 808
Tr‘t‘gmtrﬂa ruthenica 2. 842 4. 658 2. T’DE. 4. 066 3. 842 3. 802
Potentilla anserina 3. 022 2. 042 2. 050 1. 870 2. 796 3. 304
P. bifurca . ) Q. 854 1. 416 1. 482 0. 358 1. 382 0. 598
P, nivea 1. 010 1. 362 1. 326 2- 694 — 1. 762
Morina chinensis® 5. 290 7-234 b. 266 4. 588 4. 044 6. 714
Pedicularis kansuensis* 1. 502 1. 8348 1. 502 2. 004 1. 560 ' 1.452
Thalictrum alpinum 2. 712 2. 470 2,508 1. 696 2. 094 2. 152
REMHE pulchellus 1. 892 1.122 1.514 1. §62 1. 602 2. 242
Anemone obtusiloba - — — 1. 668 1- 562 2. 254
Glauz maritima 0. 580 1. 652 1. 636 1222 1. 922 1. 664
Elsholtria calycocarpa® 1. 398 2.012 1- IH8 1. 750 0. 882 0. 784
Ppyganum siliricum . 1.736 2. 308 1. 428 1.:58 1. 494 1.272
Euphrasia tatarica o794 0. 826 1.180 0. 064 1. 236 1. 534
" Lancea tibetica - 1. 884 0. 810 1.198 - - -
Notapterygivm forbesiide 6. 276 —~ - - - -

R A A -FHERE No eatable forbes.

mR2FA, BTRBCREMNBR, EWMBEERETOMMMERRET L. M
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HEFORBFHERE, £ A, BRUEAGTHEMERASERL (B, &£ D.
E AR AT T 0948 55 B R0 B R B 0 7 G BSR4 T AR 8 BE D BE B 0
HH 3 rid e A KRR ERE YRRV Ry EfX R, %
RENBEEESRBEEERETEHE (-=0.8106, P<0.05) (H2) . KIEZHAMHE
W WL (Elymus nutans) . REF (Festuca rubra) BN HEBWEHE . BN B
B BB HR E Bk RERH SHPCERE 2 B F M€ (r=—0. 8123,
P<0, 05, r=—0. 9735+ P<0. 01) . 613 04 AR 35 B BE AL SRR BT 0/ T 9K » T A %
P BB KT AL BEEEAG T, A0SR EREEERFHERE R
AR, BE. XEEHERS, SEEROECREM, HEKETEZA“EMd, £
R, BB TR M—EEO0ERE2NRHAYRAESRT . IBKRE
( Leontopodium nanum ), BB ¥ H (Morina chinensis)., W B B W ( Elsholizia
calycocarpa) B . EAH NN EEREEAG T, AEREHOW ER BRI - EHmE, &
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Fig- 2 Changes of importance value of dominant Iapenies

in different grazing intensity
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(1) HEMEESH EFRAHNEENZET, §THIFEEGHEHFNE, 2
WY ENESMNENFIERE ST ENORAEEE B, H) ARKk4$FE H
), /LM AR ZRESMRE (EH3), UFRIEEY PHERE R a2 HE
RSB LR AF R,

B ESETLLE Y, AR E R EE T, i b ﬂTE%EHE%ﬁ%ﬁ?*&ﬁE&,
EABHEEST EpHENBISEAYHE, EEREY B TR, BREKRAS0E
AW EEN A0 10ERIGRBES & M b B E B AI91. 84—95. 72% . 10HDKEL
LSRR R & 4. 28—8. 16% . 2E D E BOEAG T, Y REN EX ML B, £
EEENI, BEMETR60—T0EX 0—10EXEEPH LR LM F MY
78.02—82.09%, 10E¥ FRBEPHEYRY17.91—21.98% . SHX S HHRH, 0—

10 X5 5P A i tE SR BB M DTG /D (r=0. 9249, P<C0.01), 1020
X TR A t gy BB R At PO B B MR N T R -=0. 9698, P<C0.01),
AR R RN EC— 10 R, A5 M TS L &A985. 53%, FELIN
B E AN B N, 10520 E2K, 20—30FEXK, 30—50EX R -EFN HMKIKN
B.08%. 3:63%. 2. 76%, S HEFRHET WormBRHEM (EE5HES, 1983).#A, B
BHRFEAET, T EOERRS, 4834722, 885 /K2, 708. 9638 /K s FHHE L &3 RE
B 75.35%; DX E MT 48R4 54012. 063 /K2, 852. 4875 /X2, WHa{E &t B4 A9

94. 32% JH¥ A Y RS T £ RERIEH X (-=0. 8698, P<(0.05) . EAT W, £F
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Fig. 3 The vertical distribution of above ground and belowground biomass

in different grazing intensity

EGENEENS ERY, X EEANARYELR AR AR, PN AE
ERAD AT REREHAKSENTRR. AN FEHERE D SN E RYFE
WA HERRNEMHPEENRY, MHHNATH ETYROSR FRBEER
BEREEANENE, AMAZ, HEXLENERANSE.

(2) BEMATER G THOHEY FHER - EFFHE. RUEARRARES
B R E AN ESER, FREKTEREENL, HURRYLITEER
AKX ERBRAFE.ZEA. BEAEZGT, RRHEDERE, MUARBNHEE
FIBREE, Wﬁﬂ.ﬁﬁﬂgﬁy&ﬁﬂh?‘@.:ﬁ Hﬁ%ﬂﬁﬁﬁﬁ%ﬁﬂ%ﬁﬁm%ﬁ (Saussurea Super-
ba). Iﬁﬂﬂﬁa M (Gentiana squarrosa). BIEME (Oxytropis ochrantha) 255
BAESRYE, BRMEMSEERK, HE5E—THTRESH.MED. EXBREST. &
REAMBNFEAFENE THR. CHARN AR ES B RB/NMST L  ERYR
B, REFE REFSHBEBIKENLAT.ERCMWHMESLFIHE, HESENE
B, BMRBEAAGHEA, RARENORLAMEY. FRARENHE. K. 5
SHETFHEMAZRHY, EMEMSENE TR.

MEIE, RERECRE T, FRMESMEOREENRETLADRETHRB.HP
ez B ) i BE IR B B O BOSR B /N TT I K, SR BUR B i 2R 6B i T SR I M A B
e MO B BRI WD B B R HCREE R AL E miE d  AE R BRI R AR A1, TT Bk
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BEA L MFARTR.
%3 FRAANEZRTESHEAENER AN
Table 3 Sociability index of plant papulation
v in different stocking intensity
HERE - N R
Plant populatioh Stocking intensity
A B C D E 1E|'?§ CK
Poa alpigena 1. 58 1.73 2. 04 2. 14 3. 02 Z. 490
Stipa aliena 2. 95 311 2. 93 2. 60 3. 85 3. 27
Elymus nutans 2. 62 1. 63 2. 25 2. 41 3. 35 2. 6%
Festuca rubra 1. 46 3. 03 2. 32 3. 63 1. 61 2.91
¥ Average 2.15 2. 37 2. 38 2. 55 3. 74 2.91
Kobresia humilis w | 488 448,  2.74 2. 87 3. 65 2. 32
Carex atro-fisoa | R AT S - 2. 58 2.53 2. 04 2. 00
Scarpus d’i.s;ﬁgﬂaticus 2. T4 1- 35 3. 21 3. 24 2. 70 3. 20
-1 Average 3.17 2. 44 2. 84 2. 88 2. 80 2.52
Saussurea superba P 1.7 1.62 1. 96 1. 52 1. 60 1. 39 1. 57
Ajanta tenuifolia 1. GO 1. 54 Z. 26 1-18 1. 78 1. 33
Le:-:mmpﬂc{ium nanim 3. 94 3. B8 4. 55 1. G2 2. 02 3. 62
Grentiana squarrosa 3.34 3- 08 2. 48 1.17 1. 61 1. 25
Elshaltzia calycocarpa 1. 28 1. 42 1. 25 1. 08 - 1. 00 1. GO
Oxytropts achrantha 1, 33 1.97 1. 67 1.32 1. 20 1. 20
mdrmm chinensis 1 1. 48 1. 38 1. 25 1. 25 1. 138 i- 14
=¥ Average S 2.13 2.17 2-14  1.36 1. 45 i- 59
B4 REAKEE TFERERAN RN R
e Tﬁblek -Il:iThe \:;.:hange of dnrftinanr.-e .le'“ group in different stocking intenasity (%4 ) .
Se € L5 T WA
) ]E:-‘lan!t group. | ‘ St:::-—::king intensity |
W N : ‘ . AL B C D E I CK
FHY Grassea - 26.84-  26.36 28. 74 31. 33 33. 41 32. 81
E#ﬁ Sedges . . 12.30 11. 99 4. 74 13. 07 13. 57 14. 57
R MK Earable forhes - 44, 20, 42.37 © 49.51 40, 31 40. 05 37. 86
A g #BE Not e:;lltablmriprbe‘s - 16. Eﬂ 15'.33 16. 01 i5. 29 12. 69 14. 76

TR, AR SR BHY S AR S RN TR, e AR
e ) R 3 B BN TS 1 T E AR, 478 7 MR A T SR A
B B EE AN, EE R RS AR T A, BRKAST, B
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PBrIE SR, B OMAMEMETRE, MBiTEEF LR,
3. NEl e BT L RFNEATHEFRE
BHECRB AR, EMEYHEEMENETERTIREE GRS,

W5 FEBHRETILENGH EEHBFENHEETR/ED
Table 5 Seasonal dynamic of aboveground biomass of Winter-Spring

pasture in different stucki.:-]g intensity (dry weight.g/m?)

B B A< B, H)Date{month,day)
Stocking intensity 4. 25 5531 628  7.27 8.2 8, 27 10. 23
A 97. 8 131. 7 184.8  268.8  396.1 3421  300.0
B 105.8 1224 2128 3141 4181  408.8  324.0
C 105.8 1344 2280  335.8  453.8  438.5  330.0
D 119.8  125.8  225.2  335.5  435.2 4340  329.0
E 140. 8 125.4  232.0 3621  419.2  427.2  362.0
%t B CK 174.4 184.4  268.2  368.0  430.¢  415.2  348.0

HRSAA, RFEASHEREBRET, hb4PpERRPHEREIAR, HEX
HEAERHE.HP, ARKFHETHEEDERME (396.157/KD, CHEAHTERR
(453. 6% /% . A, B, C, D, E o B X BH (430.058/XK?*) #192.12%. 97. 24 %%,
105.49%, 101.20%. 97.49% . R AP ICHEFRFEN I R R BEREREYRE
WRBERM AR EER EEEH —58), ITA.BEREHETIERE, HY
K& HTTRRL, BEERYRARNE, ﬁ&mékﬁﬁxﬁ,%ﬁﬁwﬁéFﬁT
B M7EC. DRBBET, BHMREEMEYE L8 E = RH RS, .

EEPEREY ,Pﬁﬁﬁifﬁtﬁﬁﬂf;’ﬁﬁiﬁmﬁﬂﬂﬂjﬁﬁﬁﬁ E@ﬁﬂﬂ@ii&iﬁﬂﬁ
ZEHEME4FR.

BELAE, ERRBEERET, ﬂﬂtﬁ%i%m‘:ﬂtﬁ$ﬂ$ﬁﬁﬂ% Esﬁmﬁ
SR, HME 0. 3635 /K2- K, 6 HPA—8H LARE, HouE R B i ) B BB R
FEHARTHAZER A BREESGT, d TR EHSFERE, GHEYHERE RDRIMH,
B WAL TE B SR KB S Uk R L A B HA LR B8 B (3. 8658/ ¢ KD
A 4 OB BEZET 47 B, G, D, E R CK A (B 5> 5293, 77, 3. 75..3. 80w 4. 48
3. 4430/ R SR KRN  2EF R, 244 B4 028 1058 B B RHCR B Il KT
WK (r=0.8825, P<0.05) . XEHTFD. ERNEGETRMEA LEFRER IR
BHE, BAFEX, HRHFENFEERFHSHRXBLESBES .M A, B, CHPE
T TR, DEFFRMIBERD . BREZBEFEE SRS, HEEH
FEPAHLIERERS, OXHEREERRESR, EFREYER R TREEN
INSBEIREE, BRI S 4 PR L D E A BAR  EWE A KIEER (7R,

HAFEG NSRS RERE . HARRNLeHEARS¥SYNER, HEYE
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Fig.4 Seasonal dynamicz of change rates of aboveground

biomass in different stocking rates

26 X3 A0 b RSB PR B A T RS (r=—0. 9446, P<0. 01D, 8 H . A B ¥ &M
T, KESEMATFERERIER, SRS, WERN. SYRBREARFLK
(3.8635/%#°+K>, B, C. DJEF (2.91—3. 0435/%?+R), EFMCK &£4T, &TFXH
DHEBHEAERELCRHRERAREE, SUEBNKERHD TR (1. 73—1. 883/ X
X, 39 H A, HEF BN, B LRSS MH RSB URBRERHT MRS &Y
REE, YRSt EREAE.

ﬁ@ﬂhh&@!ﬁﬁﬁﬁ'ﬁ$&iﬁ§%%ﬁﬁﬁﬁﬁ.Eiﬂﬁ‘ﬂlﬁ;ﬁ GHE), BT
HKEARBEFEXERREENSOEY, BERYERKE TR, AWH o R0E, F
0. 038 /3E- K A S ATH (0. 0133/%-R), WEHESHTRE.B, C.E. D
It M M FEGH , SMRIO. 019, 0.018, 0.020, 0.021F10. 0135K/35- K, FHH
0. 018% /3« K . ATAFM T, 7. s HRFHESS B M. 013:#:/’3% « K F10. 0075 /3
R ASA B BRE, FHH—0. 0013T/5 K.

PR EE, BEBENASEREGAMERZTFATHAEREMR L EN . H
H, A, BRHEMAMYR, EAERDE 4GSR, 7 E#F R EEN
B MM EGR , R FRE A, FE R AN FETHENEY, 8RR EFPERE
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EFFECT ANALYSIS OF STOCKING
INTENSITY ON THE STRUCTURE
AND FUNCTION OF PLANT
COMMUNITY IN WINTER-
SPRING GRASSLAND

Wang Qiji Zhou Li Wang Fagang

({ Northvoest Plateaw Institute of Bivipgy, The Chinese Academy of Sciemces)

Abstract

The study was Cerried out at Haibei Research Station of Alpine Meadow Ecosystem from 1988 to
1968, Through comparative research of the composition of species, important valuég, and sociability in-
dex , plant community in different stocking tates, we provided some measvres for determining reasonable
carrying capacity, preventing detericrat of grassland and raising management level of grassland animal
l;uahandr_'f. The resnults were as the following; | |

_ . 1. It was close relation hetween the struciure and function of plant community of pastures with
stocking rate. The change of species composition is indistiret, but they are obvious for the changes of
distribution patten and important value of plant populations'in different stocking rates.

2. The high of plant community increased with decreasing of stocking rate. The vertical distribution
displayed pyramidic model an aboveground and belowgraund biomass. Most of the aboveground biomass
(75.90— 95, 72% of the total biomass) was concentrated in the 0—10 cm grasses layer. Mast of the be-
lowground biomass (758. 11 —91. 04 % of the total biomass) was concentrated in the 0— 10 em soil depth.
The aboveground and belowground biomass were linear correlation (r=0. 8698),

3. Sociability index of grasses increased with decreasing of stocking fate, but that of Kobresia hu-
milis and forbes were decreases with decreasing of stocking rate,

4. The dominance of grasses and sedges increased with decreasing of stocking rate,and it is contrary
to dominance of forbes. '

5. In growth period of grasses, the seasonsl changes of ahoveground biomass followed a one-peak
cutve, The highest value occurred at the end of August. The seasonal change of increase rate of above-
ground biomass followed a one-peak curve too, and the highest value and date were different with differ-
ence of stocking rate. The net production was low on the overgrazing and other over use of pastures at

the time of the early green up period, but the growth of grasses may be promote yvield of pasture raise in

regscnable grazing rate.
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