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Table 1 Vegetation characteristics and grazing level in different treatments of
experimental grazing for Tibetan sheep.

| o B B [ % Kk F |
Plant community Grazing level |

T RS R |

(g-B1/m?) ‘

Mean biomass of above SHE | B | TR e

-
K‘g " TZHp5EE| -ground vegetation my | omE | EE | o ‘;E{H/
.= (cm) (g WELEWE /m2) Diver- | Evenn—| #(ha) Number | -
g EL-lir:) Number il T oo . : 3 I‘Gfazing
&b 8 Major |of speci- height Hﬁ-" tm'; j#ﬁ M ?lty ess il E87 | nten-
= g vegetation | es & SR |Stan- [Litter | index | index | able ing rsity
= (em) | poial sta-) ding (H’)| (J’) |grazing | sheep (No./
nding crop | dead : area (No.) M) ;
of. above-, (ha)
ground ‘
S FEH+RME
B+ LA

Potentilla fru-
HSR [ticosa +Kobre-| 50 | 30.23 | 292.50 {11.60 [11.60 | 1.5136 | 0.9015 | 0.92 5 |5.43
sia capillifolia
+ Ptilagrostis
concinne

EEHTEREF
+ WA F

SHSR |P. fruticosa+ 47 29.88 294.40 | 7.60 |11.60 | 1.5530 | 0.9015 | 1.12 5 4,50
Festuca rubra
+P.concinna

/B HIEK
RE+ZRE
MSR |P-fruticosat |15y | o7 66 | '296.6 | 0.80 | 3.60 | 1.4965 | 0.8720 | 1.9 | & | 4.30
Leontopodium
nanum + Lanceo
tibetica

EHEE+RYE
¥+ REF
SLSR (P, fruticosa+ 49 | 35.22 | 310.40 | 8.60 | 4.80 | 1.4497 | 0.8577T | 1.85 6 |3.26
F.rubra+
Stipa aliena

& T+ R .
+RME i
LSR |P. fruticosa+ 50 42,75 326.46 [43.60 | 9.60 | 1.4182 | 0.8347 | 2.75 T 2.55
S.aliena+K
capillifolia

* HSR=EEHH heavily stocking rate; SHSR=IREE I 4 sub-heavily stocking rate; MSR=rEH
# moderately stocking rate; SLSR=IREZFEHH sub-lightly stocking rate; LSR=3$2pr# ligh-
tly stocking rate,
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(Grant 1 Birney, 1979);C) A iEHM —3#, QBT A, @mE 2, @it
LT T A RS QF;D) EHREN—2 . D&% G N, @FNiiGEH
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MM (heterogeneity), BLWIENIR T ARBE., HLHE & Fhk P & 8 A5 AR
EHEE (2, SHERTF (1964) 12 HA RN G AP RENE ar AR, O S CE
MBS @mAIT,

HSR — @ R R % + & R R %,

SHSR — E i1l 208 + & IR R A%

MSR —1Fiff R + B S hi B A%

SLSR — Hjff B % + i B RB¥ %,

LSR— R HER + 1l M.

R MR SR TR, WA N S B O A5 S R AL PR B R BEE VTR AR, K
b EAT AR AR il R e + R REEE CAFRE, 1982), I8 W B AL Bk
s BE & S BB 1R .

£2 FRRHGLEHEHDENREE (g BE/ha) HEEHR

Table 2 Spatial pattern of rodent biomass densities(g wet,wt,/ha) in
different grazing treatments,

5 3 Species® i % 4 B Treatment grazed **
pecies

HSR . SHSR MSR SLSR LSR

EE R %(Ocholons curzonige) 47T44.76 3521.76 2739.44 1152.56

3.2.2LY (42.31) (27.81) | (12.20) (11.01)
HiltE4(0.cansus) 1767.00 3095.19 l 8 655.88 6 068.92 3499.00

(2.3.3.1.3) (15.76) (24.44) | (38.54) (57.96) (47.02)
EohEE%(Mermota himalayena | 1206.00 3618.00 | 7202.00

(5.1.2.2.1) (10.75) (28.57) ! (32.07)
BER(Microius oeconomus) 451.62 533.83 1 T761.00 2829.60 3732.84

(1.4.3.1.1) (4.03) (4.22) | (7.80) (27.02) (50.16)
HEBME(Myospalax baileyi) 3044.00 1894.00 2100.00 420.00 210,00

(4.1.1.2.2) (27.15) (14.96) (9.35) (4.01) (2.82)
a it Total 11213.38 | 12662.78  22458.32 10 471.08 T441.84

* SRS IEEREE HIERE %, Parenthetical number following each species indicated the func-

tional groups.

s+ BREARBEZT, BIRHEFIEHEDREL SELELEMREEHE IR, Parenthetical nu.

mber under each biomass density indicated percentage of the total biomass density in the treatment=

& HcHcRbEWG A R S A R R AR AR (82), LIERERE X
TERE I A RS e R X BigE, 10 AR o it 2 530 b 5 3 R B35
HRAFI A,

MSR #£7% >SHSR #i£#% >HSREE #% >SLSR BEi% > LSR Bk,

fnl 1 iR, 7 R i 2 A i 435 i O T M A b B i . ML 6 1 B B BB it
MkE, IR E (grazing intensity, GI) 5% Fii iy s L3 (#2) #f7
WAL HT, G 57 B R SR s SR B 1 Ay 4 6 L e 5 i 3 A IE AR (r = 0933,
0.05>P >0.02; r=0.935, 0.02>>P>>0.01), B A ik 4 1 b 2 DA B0 E 1 34
i A, G 55 B S AR B LAY AR 4 o s Le R oh BE sk = - 0.88L,r=
-0.928 0.05>P>0-02)«j Gl 5E L L i o % T 5 R S T SRR SR
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Fig.1 Ratios of biomass densities among rodents in different grazing treatments,

(r=-=0.999, 0.01>P=0.001); X643 Br&h R LM, X 3 /1> Fhib A= it % B b 38Rl i
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P 2 BEERMS SRR EMOPATRES Y, oERnBe, Tkttt

B FIRET Y AR,

AR R AL G 5 2 Dy REVE R £ FEPEAR S (H) ML EicE (7)) WBA—3
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Table 3 Species diversity index(F{/)and evenness index(J/)of rodent community
in different grazing treatments,

B Of & = oK Z H % @ K ¥ oa E B ¥
Treatment grazed Number of species(S) Diversity index(H’) Evenness index(J’)
HSR ) 0.5984 0.8562
SHSR 5 0.6408 0.9169
" MSR 5 0.6149 0.8798

SLSR 4 0.4521 0.7509
LSR 3 0.3480 0.7294

R B



0.02): GI 5T "M ZAMMR, HHEMH 0.1 &M FAFPE(, =0.816, 0.1>P
>0.05), I RE S 2 Bt 03 AR 3R B 0 3K T 0 0, TR 10 3 0 ) S R I — 2
BeF, AAREE, BooRE SRR RS (S MHEEMEMRE (- =0.913,
0.05>P>0.02),

EBARET . W BES 2RSS N SR BRI E ST ED 4
Ko M 4 HEHTE &, WK SRR A B SR 1 % B MRS
S Z R REOTME: TR 5 FE Y TRMREL R, £RDY
TR I £ B PRI 5 BEA B e S5 M BESE % RE MR 39 40 BE O ZE Tk k95— 3k, mm%mﬁ
SO i HL R R T 2 7

£4 HYBESHEEDDEELENSHOERX DT

Table-4  Corselation analysis of structural parameters between plant
‘ community and rodent community.

B % W A . EEE B ¥ E R B
. Ttem correlated Sample size Correlation coefficient Significance test
H' 5 0,946 0.02>P>>0.01
I 5 0.891 0.05>P2>0.02
S g 0.031 | P>0.10

-

LRBOBALEE, AHREEN LT SRS RN RESEE () s
K (cover level) EMHEIE, LAE 1 fE 3FIMAM H RH' #FHERE, HE5H %
BEBERNHME (r=-0.970, 0.01>P>0.001), B Grant & (1982) MHWE
KPS/ FLR B ZAEPER BRI SS R, ASCDL A LRI & (total  above-
ground standing crop, TASC), MG ¥E X /KT, % TASCEH X, &5
TEERFHAMAE (r=-0.947, 0.02>> P >0.0D , Bl SR BB L AEM
HBRTFHRESHYRELEEGOHEXR, 270MXENH, H R TASC 5H' 171
BEMEMEK (R=-0.982, F=27.384, df=2.2, 0.05>P >0.01), Lif# % s
BT, SRR 2 PRI R AR e AR R, fEM R, WX
AR BB & IET, S BEEN SRS R, HKkE, BEAESE, 9
BEVE 2 MR,

TEBCBAL P, REBEBBOKER ™ H 8, R, GIEAMHEE (r =
—-0.846) (XA 0.1f10.05 BFAkM2RA, HGIETASCHMAHFR Z MM ML (=
~0.943, 0.05> P>0.02), W1 HCHCHR B X Kbk 25 1 P01 LD T3 K st L 36y
AFRMVER, M S Bk TR R k4L R B s 20 2%

WA R LR S AR Ry A X, £H SHiE% Db, S2, HI'
Hewn, RZIFR (R, STJ ' aMEH HERBEHHKER r=0.987, r=0.966,
0.01>P>0.001), SHJ'5H BEMAEIFIE % B ¥& (R=0.999, F =316.00, d4f
=2.2, P<0.0D), ML L, ERRAMSFERREESEAET, Wik HEA RN F
W B (richness) FIFPE 4 P& % E DRI E (evenness) HFEERT 5#1’%- H.#
ity Ve AT K T B4 R,

£ e, EXRPRBLEEMET, WG EEE D& BRI IEESEFKE ., W

*t 35 »
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Fig.2 Distributions of rodent biomass among functional groups

in different grazing treatments,

Note: Each functional group is defined in text.
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WA TR B E R, Bk#E A MSR &LH, B/hH £ HSR AL 8, wi—ibH,
R R AR AT 4.90 i, MY LSR AL R EF, H/E Y ksl HSRAL
B 8.27 f%o i LA I Rk PR S5 Fhiy HSR Kb, iZFhA:dp ik 3 7% SLSR &b B /9
4.12 %, ERE R EBRAE HSR 4bE, f/hfe LSR &b L, 5 1%Fh A i 5 — AL Bt
ff3 14.5 fio 42 SHSR SbRfvh. 2Th ok 5Ltk Ay B b IXFR (€ HISR ALBREY 5.97 .

{h & Body sizes (g)

E 3 FRBEGEYS &Y IERN SR
Fig.3 Diversities of functional group for the rodent communities in
different grazing treatments. A=HSR,B=5HSR, C=M5R, D=SLSR,E=LSR.
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BB KRMFRE, 4 HSR 71 SHSR ACHEAF BRI AL E; ik E /A /hE £ MSR,
SLSR 1 LSR Ab# A Bk dpi, HSRIMES, FAMEMERMEYET r- £
HEEA (r-k continuum) ff k -EBEZRUG, EHEBEOLEME. BIHBEES 0.05
< I<0.1, 1>0.01) M, BFEFNERT, 76 SLSR F0LSR AbMA KA 4
B, kg MSR AbBH; MBIt H (1<<0.01, 0.01</=<0.05), HA#a7 HSR
0 SHSR 2Pk, 7E MSR B EHENE b, EHT/ERE, EAHDBTE 2
#. BRTE HSR B A B A YR, EHESLHEARRER, WA THREMTE,
Hoegy R EEE P T HSR, SHSR . MSR 4b#; il Rl T AL HFY BHER Fh
2%, Ef1f£ MSR, SLSR K LSR fb#ffyA:#y& A5 KT HSR F1 SHSR 4bB, 24EiE7)
R AL & RO B A Bk A &, 4E MSR AL PR, H A My 2k B & DhEEBE Y B 1,
2 13 156.30g/has MiEA FV G MER I R 2, # HSR, SHSR Fi1 MSR &b B
W 8 KT 148 SLSR f1 LSR &b BRM At DAHitHh Loy bR miafhe, 24
B PR A BRI, BAEE MSR &b, H/hE7E HSR (bF; "M -
ok REGH T RO BRE, E4RECHRSERRNEDE,

MEREREZ FEE IR B =440 (B 3) B, 5 Mild ek i sh i he e £ 8
Penf4r2h 3 2. DHSR, SHSR fil MSR 4b#, ZIRERMZHERYES, @ 5H b
Pz, £ SLSR 4b¥idh, fk &, BEXERAEGRRNLZENEES, BHEARKREFED
YR ZHEMERIR:; GLSR MA KM E, B EMERN LAY, BRER
B ANIE N FEG ML AEME R T SLSR &8, mifKF HSR, SHSR K MSR 4h#, B2, %
ThRERELL IO 2 BEMEFE A b 1k HOBOR B 3 K T3

5 TRARMLEHEDDREEUEESY R, LE

Table 5 Pairwise R, similarity indices comparing rodent community in different
grazing treatments based on proportional species and functional group composition,

gL B e | TENE | e | E9EY | mewm | ®ow
Treatment Species | Waight | Reproductive , Lifb fobm/ | Seasonality Feeding |Mean of all
compared | strategy | | of activity sirategy analyses
HSR-SHSR | 0.94 | 0.94 | 098 | 0.9 | 1.00 0.96 0.97
HSR- MSR 0.82 0.82 | 0.8 0.9 0.99 0.92 0.90
HSR-SLSR 0.64 0.65 0.65 | 0.66 0.36 0.91 0.73
HSR- LSR | 0.43 | 0.42 0.43 0.38 0.83 0.84 0.56
SHSR- MSR | 0.93 0.87 0.96 0.97 0.99 0.99 0.97
SHSR-SLSR 0.69 0.73 0.73 0.75 0.82 ©0.97 0.78
SHSR- LSR 0.49 | 0.52 0.51 0.54 0.80 0.95 0.64
MSR-SLSR | 0.75 | 0.63 0.82 0.87 0.83 0.97 0.81
MSR- LSR | 0.62 0.97 0.67 0.70 0.81 0.98 0.79
SLSR- LSR 0.91 0.94 0.86 0.94 | 1.00 0.96 0.94

LAZR 5 FlaR ARl 4 5 R,, WE— 25 50 47 A5 R e b B s 1 3 g o o RN Th AR BE 41
RE2ZRAE, NICESROEREGSIFES, BEEGMCET R, Hp,
ML E BL BT BE 754, HSR-SHSR, SHSR-MSR, SLSR-LSR J& HSR-MSR, ‘{1
MM B, =%/ HikhEE% MSR-SLSR, MSR-LSR, SHSR-SLSR, HSR-SLSR
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Fil SHSR-LSR; B HSR-LSR MMI{UMEBeIL, HARMIEEARECY 0.56, HIZEREK, #
FYESRBON 0,44, B3R 10 A xtth, S amE Rk MU RAES T ¥ &
FACEIRER, R ERGABBE MR EIRR, R e % PP i A
I (niche breadth) &3,

=, HRRAESE

ESCor v R, BT R R B 9 K S W 5 5l T £ A Fn B e 1
Rl TR, BEUE T S /NI FLRBE S AL Bt T W B S5 M FRAE B9 3% (French %%,
1976; Grant f1 Birney, 1979),

Grant 5% (1982) A, fEEHRMT, HEENMRILESBEECERTHEE
BB -FrE I AR (site-specific threshold), (604 € R R 2 N R 2 LR R ORI
Birney % (1976) (MFFFEL5 R, e 515 5k F4 D1 55T i Bl o 6 8. T 4
BRI ERE (Microtus) Wilkidily, RRPIREREN, EEE. KERMSE
BochbEieh, BTHEER (G EBSIFER WRBRE (RD, ERARGED RS
VAT AR, RFE TR R B A ER R A e b Bl v, o AR AE B0 R i M b B, L B T 3 kSR ]
WHK. FEZWREARGAEYREEEE, LREERIZHARENRE B, Ri
& (Ochorona) £ b3 T B 1 AN R —— i Bl G ) 0 90 78 S5 PR R 8 S BB B (36
2)s SR /NI RBER PNERERR (Microtus montanus) FER H &

(M. ochrogester) MW ALK EMEKBR M (Birney %, 1976; Grant &, 1982)
— . SRERMENREHERE, SREK, EMF RSN S G E DR RS,
PABCE b N Aid B S B B, BT B, R E R h B bk E S, mifekEs
JEE O B B AL B N B i 4 , ¢ 5 -

BE/NEIE FLRAEE £ AR M SRR MERY 2 & 18, Grant % (1982) W EH, iy
MR SRR A AR BB SRR TEAmaE, Rifi, RITWIFREER
MU, Wek s REE I 2 Mk, AU SHEEESAEE kS EREG BERAMEE,
BELRBEEESBEOHIEHEE,

LSRRI BT, W AR R 2R, 95 B BRI RE R I 2 REE . B
SERBERMER, Hafner (1977) RJAKIBE (1982) Ff i ifniriss i X R R %
HIBETE, B S HLIN SR,

AXRARERALCESEKO TN (Grant %, 1977, 1982) #FA LI T Hiy
R A B WRHEL 4 Rt M ZL R A B I, BRI &Pk (threshold
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EFFECT OF EXPERIMENTAL GRAZING LEVEL OF TIBETAN

SHEEP ON RODENT COMMUNITIES

I. ANALYSES OF STRUCTURE AND FUNCTION

FOR RODENT COMMUNITIES

Liu Jike, Wang Xi, Liu Wei and Nie Haiyan
(Northwest Plateau Institute of Biology, The Chincse Academy of Sciences)

Effect of the level of grazing intensity in five experimental treatments for Ti-
betan sheep on the structure and function of rodent communities at Haibei Research
Station of Alpine Meadow Ecosystem was examined quantitatively using data
collected during the period of August and September, 1988. Species composition,
biomass density, species diversity (H’), evenness(J’), proportional species and func-
tional group composition among grazing treatments showed strong changes. The
ratios of biomass densities for Ochotona curzoniae and Myospalax baileyi to total
biomass density are increased with increase in grazing intensity, while the biomass
density ratios of O.census, Microtus oeconomus and of Marmota himalayana dec-
reased with increase in grazing intensity.

The species diversity and species number of the rodents showed significantly
positive correlations with grazing intensity, respectively, and there was an insig-
nificantly positive correlation between the rodent species evenness and grazing in-
tensity. The positive correlation between diversity and species number was more
significant than diversity and evenness within the rodent communities.

The rodent species diversity was also related to grazinginduced changes in ve-
getative structure. The species diversities of plants and of the rodents in these
treatments indicated a significantly positive correlation, and the rodent evenness also
showed significantly positive correlation with plant evenness. However, the rela-
tions between the species numbers of plants and of the rodents indicated an insignifi-
cant correlation. The rodent species diversity is correlated negatively to the height
of plants and vegetative cover level (=total above-ground standing crop of plants),

respectively.




These results lend further support to the hypothesis that the general composi-
tion of grassland small mammal communities is determined primarily by structura]

attributes of the habitat.Ecological strategies of rodent pest control were also dis-
cussed.

Key words, Tibetan sheep; Experimental grazing level; Rodent community;

Structure and function; Species diversity; Funotional group.
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