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Abstract: The rodent damage by plateau zokor in the process of alpine meadow grazing is a key problem in its utilization
and management. Grazing is one of the most important ways of using grassland. The grazing system is used as a utilization
system in grazing management. It regulates the use of livestock in the time and space of grazing land, and adjusts the grazing
intensity and grazing frequency to balance vegetation grow and livestock. A reasonable grazing system can improve the

diversity of grassland plant communities and the stability of grassland ecosystems, and is of great significance for promoting
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the healthy development and sustainable use of grassland. Plateau zokor is one of the dominant mounds of alpine grassland
on the Qinghai-Tibet Plateau. It mainly feeds 3—20 cm of plant roots and stems below the surface. Excavation and hill-
building activities of plateau zokor is one of the important driving factors for grassland degradation. The zokor mound is one
of the important ways to affect grassland. It is mainly reflected in the coverage of grassland original vegetation, the reduction
of species diversity in the community and affecting the productivity of grassland vegetation and the composition of
aboveground vegetation. Vegetation community succession of zokor mounds under different grazing management models can
provide important basis for grassland management. To analyze the effects of different grazing management models on the
vegetation community characteristics and biomass of the rodent mound, four different grazing management models were
selected in this study: rotational grazing (RG) , growing season grazing ( GSG) , continuous grazing ( CG) and prohibition
grazing (PG) , with different ages of zokor mounds in each model including one-year (ZM1) , two-year (ZM2) , three-year
(ZM3) , multi-year (ZMM) zokor mounds, and control meadow (CM). The results showed that under PG and GSG, the
vegetation height and aboveground biomass of zokor mounds in all ages were higher than those of RG and CG. The Shannon-
Werner index of ZM1 and ZM2 species under RG and GSG was higher than the species of control meadow. The results of
principal component analysis (PCA) showed that aboveground biomass and species richness under RG, while aboveground
biomass, coverage, Shannon-Wiener diversity index, and uniformity under PG were important factors of vegetation
community succession on zokor mounds. Species richness and important value under CG and Shannon-Wiener diversity
index, coverage and height under GSG were critical indicators affecting the vegetation community succession of zokor
mounds. In conclusion, different grazing modes have different effects on vegetation community succession of zokor mounds.

It can be effectively restored under PG and GSG.

Key Words: grazing management; plateau zokor mounds; community characteristics; succession
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Table 1 Changes in community characteristics under the influence of two factors

HE ACERRE) R B ) SCHAEH (A/B)
EiEtan Factor A (different zokor mounds) Factor B ( grazing method ) Interaction (A/B)
fndex daf F P df F P df F P
¥ Coverage 4 84.678 0.000 3 14.665 0.000 12 2.863 0.006
5% Height 4 4310 0.005 3 40.665 0.000 12 3.073 0.004
i Z{H Important value 4 5.342 0.002 3 2.995 0.042 12 2.163 0.034
F 5 BEFEEL Richness index 4 0.652 0.629 3 2.963 0.043 12 3.269 0.002
Y551 BE 48 %X Uniformity index 4 1.152 0.346 3 2.663 0.061 12 1.493 0.167
Shannon-wiener 5 %% 4 1.327 0.277 3 4.416 0.009 12 4.519 0.000
YR AGB 4 86.400 0.000 3 21.169 0.000 12 3.181 0.003
W AEY R UGB 4 2.420 0.064 3 1.842 0.155 12 0.128 1.000

AGB  #i [/ ¥)5, Above ground biomass; UGB i T4 &, Under ground biomass

2.2 RIS PR ST BRI R AE (4 52 )

lvi] — B B R A S [A) AFE B B AR S B B R A RO B S TS AR
MRk, G5 R GSG Fil PG T R FF& B3 T CG ARG RG Fl PG T ZM3 Fil ZMM ) & 2 4E
BT CM, HE SRR E (P>0.05),C6 Al GSG T CM ¥iFh & B &5, RG F1 PG T ZM3 ¥ # B (8 %
7 ,RG A PG T CM 5 A5 47 BR FRE 4 A i B2 2 R) G & 35 1 22 5% (P>0.05) ;RG A PG ' ZM3 Y J, = T
CM,CG fi1 GSG T CM ¥Fh J i, PG .CG Fl GSG T AT R B Fh J, 5 CM PFh g, 2 [0 3500 1 22
5(P>0.05) ,RG F CM ¥ft J WEMKT ZM1 ZM2 Al ZMM ¥jF J  (P<0.05) ;RG F ZM1 #Fh 0 W& & T
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05) ;GSG T ZM1 1 ZM3 ¥Fh H .3& %5 T CM #1Fh H(P<0.05) ;PG T ZM3 ¥If H &F CM WFh 0, A 22 5734R
B3 (P>0.05);CGC T CM #fh H B3 5T ZM1 ZM2 . ZM3 Fl CM #Fh H(P<0.05) (K 1),
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Table 2 Comparison of characteristics of zokor mounds community under different grazing management modes

FEH AR FR S/ % 2 HEAE W Esas FERIERE R
Plots Zokor Total Average Important Uniformity Richness Dominant
o mounds coverage height value index index species

VKB Agropyron cristatum
RG M1 40.00+7.00¢ 3.46+0.71ab 0.96+0.05a 0.92+0.01a 3.56+0.05a B Carex supina
T RFEZEZR Potentilla bifurca

VKHE A cristatum
M2 55.67+6.39bc  2.10+0.22b 1.07£0.03a 0.92+0.00a 3.30£0.05ab 7KL Lancea tibetica
HALB T Oxytropis ochrocephala

TEALH S 0. ochrocephala
M3 63.00+£5.86b  2.60+0.29b 1.21+0.04a 0.90+0.02ab 2.42+0.09¢ HH C.supina
TBUFESEZE P, bifurca

VK¥E A. cristatum
ZMM 89.67+1.20a 3.49+0.24ab 1.15+0.16a 0.91+0.00a 3.11+£0.35abc B H C. supina
AL 0. ochrocephala

B C.supina
CM 99.00+0.58a 4.61+0.41a 1.06+0.11a 0.85+0.02b 2.72+0.36bc  VKE A. cristatum
HAEPEEL O. ochrocephala

VKEL A, cristatum
PG ZM1 46.33+3.84c¢ 9.07+3.45b 1.38+0.23a 0.90+0.03a 2.12+0.19a AT 0. ochrocephala

HR5% Aster tataricus

VKEL A, cristatum
M2 76.33+11.68b 11.78+0.79b 0.98+0.04a 0.88+0.03a 3.10+0.44a BALE TS Elsholizia densa
W EffwI A Hypecoum leptocarpum

5% A.tataricus
M3 89.00+3.00ab 10.84+1.04b 1.47+0.19a 0.95+0.02a 2.67+0.65a B H C.supina

TRFEIEZE P, bifurca

VKEL A, cristatum
ZMM 100.00£0.00a  22.37+3.94a 1.40+0.17a 0.91+0.06a 2.57+0.23a B C.supina

B Artemisia hedinii

VKEL A, cristatum
CM 100.00+£0.00a  14.33+1.63b 1.31+0.13a 0.94+0.02a 2.64+0.20a B C.supina
AT 0. ochrocephala

VKEL A, cristatum
CcG ZM1 33.3326.17d  9.00+1.70a 1.04+0.13b 0.83+0.09a 2.27+0.14b  T"ZRFEZER P. bifurca
5% A tataricus

VKEL AL cristatum
M2 53.67+1.20c 7.04+0.76a 1.12+0.11b 0.86+0.04a 2.55+0.40ab 2 A KL L. tibetica
ZH4ZEZEE P. anserina
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el AR BR S % RRTES HEH o)t FEEERE
Plot Zokor Total Average Important Uniformity Richness Dominant
ots
mounds coverage height value index index species

VK¥E A. cristatum
7M3 85.00+4.04h 6.69+0.35a 1.10£0.12b 0.92+0.02a 2.58+0.24ab " ZFEZEF P. bifurca
HALPLEL O. ochrocephala

VKEL A, cristatum
ZMM 100.00+0.00a 8.73+£0.12a 1.56+0.07a 0.96+0.00a 3.52+0.29a MG FEZE3E P. anserina
B C.supina

VKEL A, cristatum
CM 100.00+0.00a 8.73+0.12a 1.56+0.07a 0.96+0.00a 3.52+0.29a B C. supina

LHFEFEF P. mulatifida

TEALI S 0. ochrocephala
GSG M1 43.67+£22.51b 11.8+1.38a 0.65+0.33b 0.64+0.32a 2.46+1.26a VKHE A cristatum
HALE D E. densa

VKL A, cristatum
M2 82.67+9.13a  8.67+0.96a 1.03+0.08ab  0.93+0.0la 3.50+0.59a  HALHHE O. ochrocephala
T BUFESESE P, bifurca

VKEL A, cristatum
ZM3 93.33+3.67a  9.70+2.00a 1.09+0.04ab  0.95+0.00a 3.77+0.30a  BALKTL O. ochrocephala
22 Lotibetica

VKEE A. cristatum
ZMM 99.33+0.67a  9.14+0.80a 1.48+0.04a 0.90+0.01a 2.28£0.19a  HALP T O. ochrocephala
B C.supina

BE C.supina
CM 100.00+0.00a  11.43+0.39a 1.52+0.03a 0.95+£0.01a 2.62+0.17a VKA. cristatum
LIS 0. ochrocephala

RG . X X544, Rotational grazing; PG 254, Grazing prohibition; CG;#ZEHIH, Continuous grazing; GSG: K ZKM, Growing season grazing;
ZM1:—4EF T, One year zokor mounds; ZM2: —4F [ I, Two years zokor mounds; ZM3: =4 Fl [, Three years zokor mounds; ZMM: Z4F [ I,
Multi—year zokor mounds; CM: X} &, Control meadow ; AN[F)FH:F R Rl — o X, AR RIAEBR B 2 18] 19 22 5546 (P<0.05)
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PG .CG 1 GSG T, B B AR A8 i At 2 {3 CG M GSG T CM M AW, PG R
ZMM 1 A=Y RGO EAE 8K/ R . ZM1 <ZM3<ZM2<ZMM<CM, CG 1 RG R 454 FR Bl Y s -
AYEET PG A GSG T%ﬁﬁ:ﬂ@i%i AR T AW RAE 10 em HE DR Z, BEE L2 IRIE
BN Hh R Ay d s R REAE M b b R S AR A B BRI Sl T R AR i (H A R AR R R
/WA :GSG>PG>CG>RG, GSG | CM ﬂﬁﬁu&%g%ﬁ 3500 g/m*, 1M PG .RG il GSG ' ZM2 Hi T w44 it
YIS/, CG T ZM1 MR B R RN E 2)
2.5 ASIRDEICHCH EE T S B R VE v R 1 B e A
FHS A RFEY RC T 2 NABEF XA T Z TR 74.91% , B 2 A FAE T IR 46 5
SR 74.91% AT LLFX 2 A FACER IR D 8 bR, 85— TRl b, BA E#Hm N TR hn A b
AEYE(0.939) (55 (0.889) 5 A I, gk A A AR AR A 0(0.874) (EEE{H (-0.829) , S FEIRTE
FRATH AT R IR S B S RN E DIRERE | (E AR 5 32 a8 45 26 Rk ), M pe At 36 B A VA TR 1Y
AL PG R 3 AT X REARTT 2 ST N 77.23% , 45— F M4 b, B & i T s b b A=
(0.934) T (0.915) ;55 M L, MmN F4 0(0.914) (H(0.906) , 5 = F 5 L, sk N4 J,,
(0.889) ;CG F 2 MNAHTFXEEAR I 2 TTHRR N 75.71% , 55— F 84 b, BA w8 N Fifsbsd 0(o.
925) \H(0.871) .7/ (0.812) ;55 — F lisr b, w2k far A 43 = B (0.858) \EEZ2{H (0.860) ;GSG T 3 A
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Fig.1 Comparison of Shannon-Weiner index in different grazing management modes under different zokor mounds year
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Fig.2 Biodiversity allocation in different grazing management modes under different zokor mounds year
RG: XX %4, Rotational grazing; PG: 254, Grazing prohibition; CG: % %74, Continuous grazing; GSG:ZE £ ZE K4, Growing season
grazing; ZM1.—4F [T, One year zokor mounds; ZM2: —4F-F I, Two years zokor mounds; ZM3; =4[ [, Three years zokor mounds; ZMM ;£
4E T, Multi-year zokor mounds; CM: X} Control meadow; AGB: i 2E#&, Above ground biomass

FXREA Ty 22 B TR K 85.99% , 5 — £ b, B 2 B F 8945 45 H(0.974) .0(0.849) |55 — F i,
Oy b BTN A SR (0.914) M EARYIE(0.901) 45 = F R4 b, 8 N A R EE(0.890) (£ 3) .
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Table 3 Rotation component matrix

ot RG PG G GSG

Index PCl PC2 PCl PC2 PC3 PCl PC2 PCl PC2 PC3
Mo 1Ay AGB 0.939 0.036 0.934 0.071 0.081 0.830 0.391 -0.303 0.901 0.083
R Richness index 0.344 0.874 -0.032 0.914 -0.376 0.925 -0.152 0.849  -0.420 -0.207
T HE Coverage 0.889 -0.090 0.915 0.135 0.002 0.775 0.354 -0.013 0.914 -0.217
Shannon-wiener 1§ %% -0.520 0.753 0.262 0.906 0.240 0.871 0.440 0.974  -0.166 -0.047
5 BEEFEEL Uniformity index -0.792 0.355 0.040 0.138 0.889 0.390 0.761 0.800  -0.171 0.418
¥ Height 0.613 -0.055 0.774 0.062 0.263 -0.148 0.858 0.208  -0.052 0.890
T Important value 0.001 -0.829 0.294 -0.384 0.716 0.305 0.860 -0.455 0.837 0.238
W FAEY i UGB 0.513 0.714 0.379 -0.208 0.313 0.579 0.029 -0.415 0.107 0.580
FFAF(E Eigenvalues 3.328 2.665 2.611 1.893 1.675 3.507 2.550 2.825 2.594 1.459
Jr %5k VCR/% 41.596 33.306 32.633 23.660 20.938 43.840 31.872 35319 32.429 18.239
Bt iiiR CCR/% 41.596 74.906 32.633 56.293 77.232 43.840 75.712 35.319 67.748 85.987

RG . XIX 44X, Rotational grazing; PG 254, Grazing prohibition; CG : ZELEHH, Continuous grazing; GSG: 4 K ZERHL, Growing season grazing; PCI. 55— £ 5>,
First principal component; PC2: 5% ~F 4>, Second principal component; PC3: 45 = £ 4}, Third principal component; AGB 31 F/A:¥J 5, Above ground biomass; UGB
T A4, Under ground biomass; VCR; /525 5Tk, Variance contribution rate; CCR: 211 51#k* , Cumulative contribution rate

3 e
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TR FRIE R 2R 7= 130 R AR AR KRB A28 B IA S W b BE S 3L A7 2 th T Fh fE
PRSI E R[] A SO SR NRVE SO A A B R R R B A R I
2, HALSZ 2025 [ RS SRR 7 R B R A% B S5 B (52 % Turnbull (2013 ) 8 54 25 (50 A5 AR 5%
T, A A 22 AR R ALAE I S AE R ) 7= 2 B ANSON , (R HOR R TR e e 36077 . AFTR R 2
BOR A B BUBCT PR B 2 R MR SO R4 B AR B/ N 2 el B S AR g 25 A I (1B 1 3%
2) , UEBITBCBOR B B AR 7 K S AT — S RS2 M), 1R T e i B OO, 2 3 e i) S 2 R e B 5 B4 1Y
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