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Survey of grassland rodent damage and analysis of rodent diversity
in Altay Prefecture, Xinjiang

Yan Haojie' Wang Dawei” Abuduwufuer Apaer’ Lin Jun’ Wu Jianguo® Wang Xiaotong’

Kader Abudukeyoumu® Yi Guangping’ Wang Jian’ Song Ying' Li Ning' Liu Xiaohui'
(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China; 2. Western Agricultural
Research Center, Chinese Academy of Agricultural Sciences, Changji 831100, Xinjiang Uygur Autonomous Region,
China; 3. Center for Grassland Biological Disaster Prevention and Control of Xinjiang Uygur Autonomous Region,
Urumgi 830000, Xinjiang Uygur Autonomous Region, China; 4. Institute of Plant Protection, Xinjiang Academy
of Agricultural Sciences, Urumgqi 830091, Xinjiang Uygur Autonomous Region, China; 5. Locust and Rodent
Detection and Control Station in Altay, Altay 836500, Xinjiang Uygur Autonomous Region, China)

Abstract: A survey was conducted in the Altay region from June to July 2022 to enhance rodent pest
management strategies in grasslands. Across seven counties and four types of grasslands, a total of 51
transects and 463 survey points were utilized to assess rodent damage levels, the population sizes of

dominant species, the species diversity, and community similarities of rodents. The results indicated that
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* {5 VEH (Author for correspondence) , E-mail : wangdawei02@caas.cn
Wi F3): 2024-04-26
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17.49% of survey points exhibited rodent damage, 95.06% of which were concentrated in central and
eastern counties, including Fuyun, Qinghe, and Fuhai. We captured 251 rodents, representing four fami-
lies, seven genera, and 11 species, with Eolagurus luteus comprising 67.33%. Counties with higher spe-
cies diversity and richness, as indicated by Margalef, Shannon-Wiener, Pielou, and Simpson indices, in-
cluded Fuyun, Fuhai, and Altay. The highest community similarity index (0.81) was observed between
Fuyun and Qinghe, while the lowest (0) was between Altay and Jimunai. The diversity indexes of ro-
dents were found to be highest in temperate steppes among the four types of grasslands, while they were
lower in temperate desert steppes. Community similarity indexes indicated higher similarity between
desert grasslands and temperate deserts (0.46), and between mountain meadows and temperate grass-
lands (0.33), compared to between temperate grasslands and temperate deserts (0.24). These results sug-
gest that rodent damage in Altay grasslands exceeds the national average, with a distribution pattern of
being more prevalent in the east than in the west. Therefore, effective population management strategies

should prioritize addressing the dominance of E. /uteus as a pest species .

Key words: grassland; rodent pest; Altay Prefecture; species diversity; community similarity
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Table 1 Distribution of rodent damage level in grasslands of seven counties (cities) in Altay Prefecture

Ay 0% 191 2% 3% 42 59%
Jot A Level 0 Level 1 Level 2 Level 3 Level 4 Level 5
pepy A g B Bt B B B 40
NO. Of 5 AW 73 5 AW 1Y 5 AV 73 5 ANy AV 7Y AW 1Y
County N\ O ALy gy Wy gy SOy gy SRy B B
(City) total  No. of No. of No. No. of No. of No. of
City lu- Propor- Propor- Propor- Propor- Propor- Propor-
evalu- evalua- . evalua- . evalua- . evalua- . evalua- . evalua- .
ation tion tion/% tion tion/% tion tion/% tion tion/% tion tion/% tion tion/%
sites sites sites sites sites sites sites
Hi 120 39 32.50 24 20.00 22 18.33 16 13.33 17 14.17 2 1.67
Qinghe
County
Wz 116 55 47.41 30 25.86 17 14.66 6 5.17 3 2.59 5 4.31
Fuyun
County
piaNEN 63 3 4.76 10 15.87 22 34.92 10 15.87 11 17.46 7 11.11
Fuhai
County
P8z 49 39 7959 39 79.59 - - - - - - - -
Aletai
City
/R 23 19 8261 19 8261 1 435 - - - - - -
Buerjin
County
I L B 39 27 69.23 27 69.23 7 17.95 - - - - - -
Habahe
County
WARTIE 53 18 33.96 13 24.53 18 33.96 4 7.55 - - - -
Jimunai
County
Bt 463 200 43.20 95 20.52 87 18.79 36 7.78 31 6.70 14 3.00
Total

—: ¥ dE. - No data.

212 FIHHFMBRXEE(T)ERERKGLEEE

T BT A 2 i X I T 48 b BRI AE T,
I E 4 24240 AR B804 1764 il RS
251 H, Bl RN 6.01% , Horb 35 1) B 44 Je i R 5
150, N 10.88% , BT ) 28 11 1) e R 5 AIK, AR 0.83%,
HoAt B A HA T 2.64%~5.97% 2 [] 5K |-, B
A28 b DX AR R L (Tl ) B e s FPa s B () 9
MR (E2) . TEEMTREIE B RS 10 MR 5
He A Fe % B A 3 12~660 ~/hm? , He b7 4 i EL b 36
AR B 5 %% 3 S ey , 35 660 /1 /hm?, 7E S 12
T EAGER TR R R R R, R 3604 hms
213 MHHFREZEL(T)ERFE

T BT 2 e X e el 10 251 Ui | RSR R 4 R

7 )& 11 Fh, Horp i 5 BB B Eolagurus luteus W)U i
2, 09169 H, 5 Al B 1 67.33%; [R] i H 0 A
)L R4 B B 21 M I oA B T
G S e L 6 ) P A o o W 22D
(10 Pl b b, A5 7 i BB A AR A T 3.98%~
5.18% zZ 8] , Foh 4+ vb B Meriones meridianus F1K
b B Rhombomys opimus 1€ 4 4~8- (1) A 590746, /&
T AT R AE DL, K6 B Cricetulus migratorius |
21 B V0 Bl Meriones libycus . 7% 31 8% §, Spermophilus
erythrogenys .1 & 8% f) Spermophilus undulatus F1 H.
BEBk B Orientallactaga sibirica )53 A AN 3~ H
(), J& T ey B Fh A UL AP . — Bk #k B Dipus sa-
gitta AR H B Alexandromys oeconomus FIEEMI VL K
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Meriones tamariscinus ) &5 /N T 1.00%, J& T /& T BAA 1 F, MR B Ellobius talpinus , Hoik 7

PRI A Sl (F23) o 7B 8114 M DX S 2P i
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Table 2 Densities of overground rodents in grasslands of seven counties (cities) in Altay Prefecture

() B iiﬁ,'éﬁiﬁfl ik HRIAL Hili B PEIES

County (City) No. of quadrats otal area 02f No. of traps Effective  No. of captured Capture
quadrat/hm traps rodents rate/%
77 H Qinghe County 10 10.0 1 005 1002 109 10.88
& Z5 5 Fuyun County 13 12.5 1263 1222 73 597
i B- Fuhai County 6 5.0 508 503 26 5.17
BT ZE T Aletai City 5 5.0 491 484 4 0.83
Aii /R HEE Buerjin County 1 0.5 30 30 1 333
I (30 L Habahe County 6 35 384 379 10 2.64
FH ALY H Jimunai County 7 55 561 556 28 5.04
J11 Total 48 42.0 4242 4176 251 6.01

=3 MEHSRMIK 748 (1) BERib R R 5]

Table 3 Species and proportion of overground rodents in grasslands of seven counties (cities) in Altay Prefecture

HHi3R% i Number of individuals Fb 4]
ﬂ IR WL WAE EIGE BN AR mEmR AR A0 Pro-
Family Species Qinghe Fuyun Fuhai  Aletai Buerjin  Habahe Jimunai Total por-
County County County City County County County tion/%
EBL ERER Eolagurus luteus 94 53 5 - - - 17 169 67.33
Cricetidae g 6B 4 - 6 1 - - - 11 4.38
Cricetulus migratorius
AR B - - - 1 - - - 1 040
Alexandromys oeconomus
AR AN 1 5 7 - - - - 13 518
Muridae  Meriones libycus
TR - 3 5 - - 1 1 10 3.98
Meriones meridianus
FEMITD B - - - 1 - - - 1 040
Meriones tamariscinus
K 5 Rhombomys opimus 3 3 - 1 - - 10 3.98
/RS S Yy - 2 - - - - 10 12 478
Sciuridea  Spermophilus erythrogenys
KERR - 2 - 1 - 9 - 12 478
Spermophilus undulatus
BEERE TiAEBER 5 5 - - - - - 10 3.98
Dipodidae Orientallactaga sibirica
=B Dipus sagitta 2 - - - - - - 2 0.80

—: Ju#¥E. —: No data.

T 3 A X R 3R R AL G F AP R
T AR TR S T R D e g ) o R
BRI 2, 05 8 RN 164 B0 i B e difi
B 1Y 65.34% ; il M FL R AR 19 AN Rt i £
k8 B, (A E R R, 36 H, R e il AR
14.34% ; TR FERMEAZ R 5 H
Bz, a1 25 SIA BRI 18.73% 5 Ll Hb B

2.14

AR RPN BC 8 fe b, 35k 2 Fpfn 4 1
B IR 1 1.59% ., 7F 11 FE BRrp, 2
J& BRUTE 4 B Ji 35 A 43 AT, rp A M 3 1
AR TR 5 Hd Y AT 40.00% 5 2R 981 H L
A 3 FhRE S R B A, G A L A v L
75.00% ; 1R U0 FRATK A BRU7E 2 Fh R S s 9 43
Horp e Bvb e IR TR mE b 5 ek 25.53%, K6 B
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TETRAE B 5 R 19.44% ; T P40 BAN A i 76
TEPETERD ) 5 ik 21.28% s K Vb BURLE 3 BT JErp

YA A A8 eI, 500 oh 2.78% . 2.44% FI
10.64% (% 4)

R4 PUEHZRIMIX 4 FHE R M E RBREOTE, BESHLE

Table 4 Species, number, and proportion of overground rodents captured in four types of grasslands in Altay Prefecture

Ll e ) T FE T e P55 i T e 5
Ll Mountain meadow  Temperate steppe  Temperate desert steppe ~ Temperate desert
Species Bt Pf(lffour- L Pf(lfgiur— Bt Hﬁ@ Bt Pf(lffour-
No. tion/% No. tion/% No.  Proportion/%  No. tion/%
# R W Eolagurus luteus 1 25.00 7 19.44 142 86.59 19 40.43
KA B, Cricetulus migratorius - - 7 19.44 4 2.44 - -
MR M B Alexandromys oeconomus - - 1 2.78 - - -
2L B V) il Meriones libycus - - - - 1 0.61 12 25.53
FHU0 B Meriones meridianus - - - - - - 10 21.28
WD 5 Meriones tamariscinus - - - - 1 0.61 - -
Kb Rhombomys opimus - - 1 2.78 4 2.44 5 10.64
IRIFEE BR Spermophilus erythrogenys 3 75.00 5 13.89 4 2.44 - -
KB [ Spermophilus undulatus - - 12 3333 - - - -
Tk B Orientallactaga sibirica - - 3 8.33 6 3.66 1 2.13
= kB R Dipus sagitta - - - 2 1.22 - -
A1 Total 4 - 36 - 164 - 47 -
—: T . —: No data.
22 PUEhERMR B IR R EE SRR IS T Pielou ¥ 2348 8w , 735514 2.164 F11.000, £ /K

TAE(T ) ARG 5 AR Ae ARl AT
Bo] 8y 2% 1, DX S A e 2 B A v L RN BT 8 2
(1) 44 ZAEPEFR B A TR m KO i AR PE B 1Y
Z VR BON AL T HAROK - 77 D E (D
] B f%) Pielou 34 2) 14 $5 £UFN Simpson £ 35 48 K i
1%, 439114 0.338 F110.252 , 48 if £ ) Shannon-Wiener
Z FEPETE 05 Simpson 35 18 K w4 A
1.575 F10.787, Bl ) Z& 17 1) Margalef F= & F 54k 5

2.2.1

HEEL RN B3] L 119 Shannon-Wiener 25 F M 45 £ i
18, 24 0.600, 75 A J5 ELf) Margalef - & B 8 BRIk,
}0.600(F5) . &AL R I E A AT B R R
FRETE AR MK g, BRI AR PP R KT
0.60 5 7 250 5L AT VT B A AR RIS v, BEEV AR
PEFEEGA 0.81 5 WP 2Ty A R EE B o ey B 5
A EL A RV AR DU 7K ST A 5 BT 8 28 Tl 55 R T
SLAIARRUEACE Fe I, BERE AR RITEFE B 0(3R 6) .

=5 MEIZRMK 7B () ZERB XD SHEREE

Table 5 Species diversity indexes of rodents in grasslands of seven counties (cities) in Altay Prefecture

MR Margalef Shannon-Wiener Pielou Simpson
B i 2 SHFHEAS AL S5 A AL DL A6 51
County (City) nﬁ mber Margalef richness Shannon-Wiener Pielou evenness ~ Simpson dominance

index diversity index index index
T £ Qinghe County 6 1.066 0.606 0.338 0.252
& 25 5 Fuyun County 7 1.398 1.059 0.544 0.459
i £ Fuhai County 5 1.228 1.575 0.979 0.787
FT# 22T Aletai City 4 2.164 1.386 1.000 0.750
At 7R HE R A T 3 0.834 0.600 0.546 0314
Buerjin County
and Habahe County
FH ALY H Jimunai County 3 0.600 0.790 0.719 0.503
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Table 6 Community similarity index of rodents in grasslands of seven counties (cities) in Altay Prefecture

(i) %iﬂ% HE ?5’1/‘%% Wﬁlfxfﬁ ﬁ‘ﬁﬁ?‘?%%%ﬂﬂé SR E=1 15.7&)77%
County (City) Qinghe Fuyun Fuhai Alletal Buerjin County and Jimunai
County County County City Habahe County County
F £ Qinghe County - - - - - -
& 25 5L Fuyun County 0.81 - - - - -
#i6-E- Fuhai County 0.27 0.34 - - - -
FA[#h =TT Aletai City 0.04 0.03 0.23 - - -
A 5 EL A LA £L 0.03 0.11 0.18 0.25 - -
Buerjin County and Habahe County
i AJY E Jimunai County 0.61 0.67 0.23 0.00 0.04 -

- #HE. - No data.

222 ARPFEJR P R K S AR R AR 5T

i PE B R 2R ) Margalef £ & 48 %L .
Shannon-Wiener Z V£ 45 45 | Pielou ¥4 5] 14 45 £ Al
Simpson f # BE 18 B3 5 5, 4300 R 1.674.1.683
0.865 Fi10.786 , it P Fit 155 7 JiL 2 SR Margalef 3= & &
B, o 1.373, {H H: Shannon-Wiener 2 #1445

# Pielou Y2 PEFEEL . Simpson L3 H8 844K
A3 914 0.633.0.305 F10.247 (£ 7) o P37 15 2
SRS | 1L ) g D A U AR (A
e FEVR AR RIPEFE B3 501 0 0.46 F110.33 5 TP B i 11
TP FE T A R v AU S G, BT AR UM B
0.24(5£8).

®7 MR 4 FERPREND TS H IR

Table 7 Species diversity indices of rodents in four types of grassland in Altay Prefecture

Wi Margalef Shannon-Wiener Pielou Simpson
Y FH R ZHEPETREL A= PR
No. of . . . . .
Grassland type . Margalef richness Shannon-Wiener Pielou evenness Simpson dominance
species . . . .
index diversity index index index
L1t A 2 0.721 0.562 0.811 0.375
Mountain meadow
TP i 7 1.674 1.683 0.865 0.786
Temperate steppe
ERES RN 8 1.373 0.633 0.305 0.247
Temperate desert steppe
P 5 1.039 1.364 0.848 0.714
Temperate desert
xR 8 PUEhZMX 4 P R KR R R BEE RIS EL
Table 8 Community similarity indices of rodents in four types of grassland in Altay Prefecture
Tl Y L ) T i T PR ST i ST
Grassland type Mountain meadow  Temperate steppe  Temperate desert steppe ~ Temperate desert

111 #1747 Mountain meadow - - - -
P55 Temperate steppe 0.33 - - -
TRPEFE I 5 I Temperate desert steppe 0.27 0.30 - -
TR PETIEBE Temperate desert 0.25 0.24 0.46 -

3 g

ABIFSE 7, B i) 2 b X B 7 O A LA 24
N 17.49% , fei T 4 [ et B 3 AP 18 A AR L 491

(13.77% ) (f&5r R ANEESFAL,2022) o [A]E A BE, 78
iy A5y 2% i IX 2 e E BROAN (B0 22 (o7 A AR gl i 1
67.33%) , 534 ) i SR ME— 43 A 7E 4 Fh B R rh Y 3
o 2R UG AEJU B R R 2 R R ARl
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BT, 11 1985—2005 4F , # 4 e Rl 3% i 14
#1100 H/hm?, 42924 5 H B 33.33 J7 hm?, b O
9 357 J7 kg, N EARA TR 1 875 T3 o (b fese -
BRI, 2011) 520 tH40 70 4R, B4 2 BRG]
28 B R 0] PG 3% i — R (55 55 4, 1987) , |
2012 47 FLp /b oy 4 A AH E 0 N7 A B R Y R
B, Forb BT a2 55 AT G 3 L - 75 T -5 23 S R
Ty =4 v B8R 2 /> BERR R (7R AE FN AR 7
2012) . AT A BLESR B e AR 2 L H
HERXOH—HEHEHFEMEHE, Hue
SCEA AU T, 25 B () L AR Ay o s s 0wk
GMUARE: o B 28 M X R A o A 41 R VD B 7
ER 2 RS NS T R e Wl R )
5.18% .3.98% .0.40% F13.98% , IR /3 4ii ,3X 4 Fh
VR B Z 50 A T VD b X B e BE X, XA AR Hal-
oxylon ammodendron . 1 M| Tamarix ramosissima . [
$ Nitraria tangutorum MZLEY Reaumuria songarica
ZEFE VPR — EE IR (Wen et al., 2022) , K
I W 977 1k R R B PR S S AR, b
T BRI FH BR A P A7 ] 480 28 bl DX 4% 32
JCHRAE I B 0 AR 35 B R 2 L L b 1 285
B N O . JiAh  TETh SN AC B A B
G B R BRREEE T BRAETE RS B A M G, ok
IR DG IS RN S B E o AT A = ik
SR LRk R K B AR ERORIAS A D B A B i
SRR BT A 28 s X i s/, LA, ATE BB Sy
F ARG HAP R S B AT B AT LA -

Wi A7 Bl ) 22 P I A 0 B AR S R e n AR e
Fo PR i FL A S A T e B BB (SRR A
2023) . /NG SHYIYIRD ZREIE 2 A R TR SO
SRR K 25 T AR R A 2 AR IR 25
S (ZEBEHR S, 2019; Kohli et al.,2022) . Bl 28 i
DX AL Ay e 2 A BT R 28 LU K, 2 e R I T S Ay
IRYEE MR B 2%, PO RS 7 AR T L 8o %5 R
Ly, B0 A 3 AR AR R S, AR i A R b
(B FNAE R, 20185 B AL 4245 ,2021) o AAEL (7))
FAEE AT, BT 8y 2% 1, DX 08 g ] 880y 2 o R A v L R
KEEE ZHE SRR R B b A K
A W REE AR AN =, S8 L R AT i 2
A T G S LU DX 8 R el T A 1 B0 e
VDL, B KR /b 5 T A0 i 28 EL RN T ANHL RS A
AR L SRR T FAE R ARt
fe, AT RS I 34 2k R AU N TR o L) b RN S P
Ji | B R B A Ry AR A DG 5 PR AR g ey T ) L A

JREE RN AR N, RS A A g b, Z R0k
WA HE AR T B AT REH THE I R aB Ll X, Bk 4
Z IR R, BRARZHEETE N
1 ABHEIE AR AL 5 AT 10 2 BRI B g A A
KA o NRE S S AU A B 3 A, Ll b R A IR P RE
Jirt P T VR i RTT P TV 4 o R b S AR i o
Yoot AR K R T B R e 5 3% S 3o il
#(Wang et al.,2022), AWML RN BN, KR
AEARLIP) B S 2 Y, HL RS 2 A P g AR B o B iy
[FF, ANl A= B2 R At A I i 25 5, dn i fay)
FIR A SR Y R IR R DL R R
R B R M R A O SR A v R B, T
e I AR SR RV B 5 70 8 o 2 B AR 3 iy 5 Tl
SR e 258 B SR E R i SR B TR
o)A, U B S O S 2R
Mo 23 Tkt AT 8y 2 Ml IX i RIS B 2 A 1 R
T FE LI 32 T A A5URN [ 7K A JRy S AR 4 TR 25 LA
KA HE B A 52 AR K

A PRI A A IR, AT M A — LA 2, 4
IAFAE— 2 JRy B, Al 1 DXy o) e i OB i
/D s RREI I AT B A S FURAE A T B 28 3E
LA, [RIE, ABESE EAR AT T BB R
52 R L Wh ik sl 2 AR H i T 4%
SRR MR A 22 e SO A B, IR A RESE 4 T Y
i,
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