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(Apodemus agrarius) F1ZR 75 H B ( Microtus fortis) ; AR A58 N B PR HFIAR] , AR J5 H ER S abane A B A4 | 8 2t B2 i il 4 H
FIE FH 38 T DR A= 350 BFh | &8 B ( Niviventer fulvescens ) F&E B ( Niviventer confucianus ) 7 1 Froisd MR O 2B, /NF B ( Mus
mausculus ) KB M BR ( Rattus tanzumi) W 22 1 BUAEAR 5 AR 45 5 AN R AR 3% 1) BRI TEVE D AR A MEPR (], i) B b MR b 2B 5% 52 A 2IS05 30
R TR B B, PRI, P A v M 48 B AR, T 90 244 Shannon-Wiener 48 BC7E T PR 45/ A9 ¥ W9 Fr pa AR HlL 2B S5 i 22
VSR RO o AW AR A2 =0 T AR 52 RO S I 8 A2 TRIBTHE B 1 T4 ARAR B DL 3R 28t A P AE
WFFE R, N 220 S sy 4 T4 R R BRI T B RV Wl AR, BUEOE 5 Fh 58 T8 iR T B LA R L 10 ER
B A REMHERRE

KR : WU AR R BV AR S IR BE ) X

Distribution pattern and diversity of rodent communities at beach and lakeside

areas in the Dongting Lake region

FENG Lei"?,ZHAO Yunlin'* ,ZHANG Meiwen”* , WANG Yong’,XU Zhenggang’ ,PENG Jiao' , WANG Shuangye’

1 Hunan Agricultural University, College of Biological Science and Technology ,Changsha 410128, China

2 Dongting Lake Station for Wetland Ecosystem. Research, Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical
Agriculture, Chinese Academy of Sciences, Changsha 410125, China

3 Central South University of Forestry and Technology, College of Life Science and Technology, Changsha 410004, China

Abstract: To understand rodent distribution patterns at beach and lakeside areas of Dongting Lake and effectively prevent
and control a redent outbreak, a rodent survey was conducted at 15 survey sites from 2003 to 2013. Survey sites included
the East, West, and South Dongting Lake. Snap traps were used throughout the census. The survey was conducted in each
season ; in addition to a survey in the mature bottomland. Surveys were usually carried out in January (winter), April
(spring),, July (summer), and October (autumn).All habitats were divided into five different types—beach, beach
reconverted from farmland, lakeside farmland, hilly woodland, and residential premises surrounding the lake. We set 80,
111 traps and caught 3,769 animals consisting of 10 species: Microtus fortis, Apodemus agrarius, Rattus norvegicus,
R.tanezumi, R.losea, R. nitidus, Mus musculus , Niviventer fulvescens, N.confucianus, and Micromys minutus. The total trap

succession of all species of rodents was 4.75% , the capture rate in the field was 4.77% , and the capture rate in farmhouses
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was 2.34%. The highest capture rate of the five habitats occurred at the beach, followed by the beach reconverted from
farmland, hilly woodland, residential premises, and lakeside farmland. Since species abundance on the beaches increased
after the Three-Gorges Project commenced, eight rodent species were captured at the beach, which was the habitat where
the most species were captured. However, the diversity index of Shannon-Weiner was not highest among habitats, duo to the
outstanding dominant species in the beach. The two dominant species were A.agrarius and M. fortis, because they were
caught in all habitats, except residential premises. Dominant species differed in different habitats. M. fortis was .the
dominant species at beach wetlands of the Dongting Lake, where as A. agrarius was the dominant species at lakeside
farmland and beach reconverted from farmland. N.fulvescens and N.confucianus mainly dominated the hilly woodland habitats
surrounding the lake. R.tanezumi and M. musculus usually appeared in the farmhouse habitat. The species diversity indexes
of the rodent community indifferent habitats differed. The concentration index of the beach reconverted from farmland was
highest, whereas the Shannon-Wiener index was the lowest. The Shannon-Wiener index of hilly woodland was higher than
that of other habitats, whereas the concentration index was lower, owing to the least disturbance by human activities or
water. Although the species abundance on lakeside farmland and beach (7 and 8 species , respectively ) were as high as in
hilly woodland (7 species) , their dominant species concentiration indexes (0.4434 and 0.5365 , respectively ) were not as low
as that in hilly woodland (0.2386) , and their Shannon-Wiener indices (0.9380 and 0.8149, respectively) were not as high
as in hilly woodland (1.5685), as a result of more disturbance in farmland and beach habitat sowing to human social
activities or water submergence. The similarity index between residential premises and beach reconverted from farmland or
hilly woodland was the lowest. The highest value appeared among beach and lakeside farmland habitats. This study showed
that some human social activities or water disasters could lead to reduced rodent species diversity, and increase the

dominant rodent species populations, which is a major reason for outbhreak of rodent.

Key Words: rodent; distribution pattern; community“diversity ; Dongting Lake area

ISR AR ER R G D Y EE FIRE = LAY FE AT W P B B E A W5 Ay A
PTG B B AR A A B IR R . S [ A TR 5 A e ol 288 BB o I 28 5 Rt B 3 i)™ o
YRS %k SRR A R ER & V0 AR EE W X, 2007 4FE 45 [ B ( Microtus fortis ) K 22 R Ak 7 it 4 [ Y
RS, R E N A AR RSB UIAR X . BEE AR AL SR U0 shxE S BT M
ZEVAZR T F B A 2t X DAl B2 8 N e A= 5, e BUR 2 Rk A R B (Apodemus agrarius ) FIHE
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Fig.1 Study area of the survey location
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TEREAS I LU A 2% T R AR A3 . FEASE WA W) AR AR AR D B H W, 40 = B 5 ( Trisetum
bifidum) FH - (Imperuta cylindrica) . TRIH A AT H EMEEE AWML . 73508, 724 £ A AR i 1
i, T AR D SIS T i PR A R T H s LAAR SEAERF O A, U BB Sm i
BN KSWRIE (TLPE SHEA RAR ) ) , BRI A R LR 2009 100 M4y, Bk 200 A 3 K6
e, KPFEE 120, BT BhE At G AR AL, BUOHALERT 1 K 17:00—19:00 Ak, 5 2
KA Eml Jfidse Bl . BTk nY RS o S8 ge it AT REVE 4540 0 i, R 45 6 1t X B0 SR AR R kAT
iR,
1.3 HHEAK

WS RHIOR R % ZFEPE Shannon-Wiener 756 5053845

(1) AR5 = AR SR B /A 8808 e B8 100%

(D) PHE 1= N/NIBSEAF R = Y (N/N) T 30 N FIOAS B, N ol B

(3) BEVE Z Rk Shannon-Wiener 5% ' H '= - 2 PInP, ;s\ P.= N/N, NS i B MA%L, N 24
i=1

A,
(4) FHRIEFR L, RPN AL, 250 .
S, =2¢/(a+b) , Bl Sorenson F5EL ', v a b JPHREVEAS FAOPIFIERL, ¢ PREEE SLAT AR AL,
S,=1-0.5( X la,~b,1) , Bl Whittaker FHIPERGECT , S o, RPIFN G B REAERETE o TP LR, b, 09
v i (ABAEREE D) b el
PL_ESHOTA R A SPSS 18.0 ALk T,

2 EREH

PRI A ] A A R H % 79343 W BRAR e H R 78575 W, R B e HECh 768 K ffi 4k fLJS 3769
HOBPAMER 3751 2R BHAR 18 H, BEREIH R R 4.75%  BFAMAAR R Ry 4.77% , R AR Ny 2.34%,
2% UMM AR AR BE N A9 BB RS WL, 340 04T
2.1 T JEE I DXAS [) A= 45 R 2H

IR 2003—2013 A I e W3 DX [a] A= 35 i AR ) RIS L i s T 1 P

F1 AEMXAREEERIEHMK(2003—2013)

Table 1 Rodents composition in Different habitats of Dongting Lake area(2003—2013)
FPZEL AL Rodent composition/ %

b AR \ ‘ «

Hahitals Noofcpuie B MR MER RAWR AFER EM HR fER AR
R.norvegicus ~ R.tanezumi ~ M.musculus  A.agrarius M._fortis R.losea  N.confucianus N.fulvescens M. minutus

JRZA I Beach 2551 2.74 1.65 0.00 27.01 68.01 0.12 0.00 0.08 0.27

1R H T e

Beach reconverted 573 1.40 0.00 0.00 80.80 17.80 0.00 0.00 0.00 0.00

from. farmland

WA H

Likeside farmland 498 4.62 0.40 0.60 44.18 49.60 0.40 0.00 0.00 0.20

T Ak

‘ ,?Aﬂﬁm% o 129 3.10 0.00 0.00 15.50 34.88 3.10 20.93 21.71 0.78

Hilly woodland

WA b

18 0.00 66.67 33.33 0.00 0.00 0.00 0.00 0.00 0.00

Residential premises

FIEF(R. nitidus) B/RHTR, NAIERTERN

MEE T Hal LU 78 15 A A S Al A S T IR 2] 10 Al R, Hod HoA AR 007 B RUE 76 BROBH
(Cricetidae) , HAx 9 FHHRJE T BB Muridae ) , MREAR L AR T7 RS2 A8 28 B 3 il BRUTE R T2 A o A HUA 4 2
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AT IRE SR ], HLR L BT AR R YN M AR B T 7 L B5A 3] 80% LA, AR T B BRE BU S i A= 15 T o
Fefilik 3] 60% LA 1,2 B0 o8 2 R A= 56 B4 X D03 Rl 7RI 1A AN B e AR 2E 55, 2R 05 FRUAIT o 1
il v T Rl B, VAT 2 R R AR O B B E ARBU . 48 58 U G P G BRL , T A 2 IX 5 T BT i)
H HIERS , AR WoR 5 FAESE T A AR AR AR BE BT o L B B TR AR T 20
NZEE B, 38 R o A R R R g i HoAth B2tk B ( Niviventer confucianus ) FEF B R
( Niviventer fulvescens ) FE{E 8] Fr i M A= 358 BIr o G AF G556 v, JHG Ak U, o B 7 Vi 1800 o b bR M A 35 B R
TE RGN A S5 SR IR Al AR A s 2B B Rl AR 3 38 1) B ( Raatus tanezumi ) FIZINGE B ( Mus musculus)', 5
BR( Micromys minutws ) AN 7E 1 14 FH | s 380 U e A V52 980 e <) bR i 2E B3 2D s il 3 e o LU A8 28I, T o A2 i
(Rattus nitidus) S AESEAREAEBEHI2R 3] 11K,

2.2 A EE W AN [A) AE BT R R

Ay HE AR 2 W80 DA [) A 45525 SRS A 9 28 B2, 9 17 A [ A 5 o BRI IR S8 il DLk 2,

F2 RABEMXAREEERERHIRER(2003—2013)
Table 2 Trap succession of rodents in Different habitats of Dongting Lake area( 2003—2013)
B FH 3 980 Y
ac: A Beach

BEACHD, R b AR WEA D

Habitats Beach reconverted Il,a.keside Hilly Resid?ntial
from farmland farmland woodland premises

52 H AL No. of traps/ 2 26821 16076 31781 3897 768

FUEL No. of number/ H 2551 573 498 129 18

B AR Trap succession/% 9.51 3.56 1.57 3.31 2.34

2% BURp R R R R FLR. norvegicus 0.26 0.05 0.07 0.10 0.00

Trap succession of HH R R. tanezumi 0.16 0.00 0.01 0.00 1.56

each species/ % N M. musculus 0.00 0.00 0.01 0.00 0.78
DR R A, agrarius 2.57 2.88 0.69 0.51 0.00
AR5 M. fortis 6.47 0.63 0.78 1.15 0.00
HER R. losea 0.01 0.00 0.01 0.10 0.00
#EBR V. confucianus 0.00 0.00 0.00 0.69 0.00
B R N. fulvescens 0.01 0.00 0.00 0.72 0.00
HF M. minutus 0.03 0.00 0.00 0.03 0.00

FAE (R, nitidus) S AERZAIREEBRIET 1 %, IR IE SR AER N
M 2t LU 5 A TR A AR B 0 S A AR 5 N e BIIRAR YR Ay A e | IR EH 3R 3 U RS e B b |

BEIAC B B IAA TH S A B AT AR 8 Ao B, A 3R BB e 22 ) AR 35 A 8RR i e o R D T IR, R
Sy PRGN B, SO R S AR D P SRR i A 358, AR RO e xR, EL 5 20 HiE4E 90 AEART AR,
A T 2 B ARl B T M 3t Al A, A Ll S A B AT A A AT A, 73 T o 180 R A 35
( A< FOBGTBIFY R e R TR ) JE 3R E 3 R, Fli 3 di i 10 D PR A B, PR AR B 2 A 1 FE A A 1X
Kot T (BTG [, 18 FH A )5 7638 P 0 I ME AR AT e s TRIIE, 207 TH R X — K 2R, 3%
WA H A B 33 7 b B, AR A iR B O 20 R, RO BRI B, AR T NS0 Sl R i A A A B
LRI BT 24 M FH A8 LA A8 A v, e eil] DI, oy IR 2R 05 B BRGSO T W P R L ], 3 3O
A AT AR AR AR, e B AR T T BRI R A A i AR 5 1 5 B B0 B /N5 R 5 B A B o, REAEAR 7
SA IR RS (0 AR TH AR R PR, ) e AR AE B Al 3R 1) 7 b SR, AR R B A0 407 R
BB AR, A7 R 3 2RI T A T2, 18 SRR SR IV 7 L DRI B DR A [
LTI B AR A 0 2 ol B AT AR AR Ay PR A s A S A 3 2 ol B, D B SRR/ D B, I
2 Pl R W EAEA D3 X, BRI 2 0 i A 4 ¢ BRL 5 WA B AR A B X, {5 ply A e 5/ i 8 303 18] R 4l 3k 21 4
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2.3 REIIX AR PR R AL T Pk R L
RS 25 b R L33 S AR AP PR B T DL 3,

®3 AEMXREHEAZERMBEREIER(2003—2013)
Table 3 Dominance and dominant concentration index of various rodent communities in Dongting Lake area (2003—2013)
H: 5% Habitats
TE FH 340 T8 4

U fﬁfﬁﬂ Zz H B Beach reconverted «E 9 F b bt ' 1 fﬁ)m)% ‘

Rodent specics Lakeside farmland Beach from farmland Hilly woodland Residential premises
izt 751 B 5]l izt 527l GLoN 751 izt 751
Index  Sequence  Index  Sequence  Index  Sequence  Index  Sequence  Index  Sequence

R B R. norvegicus 0.0462 3 0.0274 3 0.0140 3 0.0310 5

# B R, tanezumi 0.0040 6 0.0165 4 0.6667 1

N M. musculus 0.0060 4 03333 2

AL R A, agrarius 0.4418 2 0.2701 2 0.8080 1 0.1550 4

I HE M. fortis 0.4960 1 0.6801 1 0.1780 2 0.3488 1

HER R losea 0.0040 5 0.0012 6 0.0310 6

1+ B V. confucianus 0.2093 3

B N. fulvescens 0.0008 7 0.2171 2

HR M. minutus 0.0020 7 0.0027 5 0.0078 7

KB R. nitidus 0.0004 8

C{H 0.4434 4 0.5365 3 0.6847 1 0.2386 5 0.5556 2

TEPRFR RS s C N LS A 5

MFE 3 BT LIE T B X RIS TEVE 7E S Fh AR BE 2R AKX A DU A vk 22 0 AR e, HE R 180 ) v
P A T R B R ARG, R 0.2386 , 38 FH A W I MR = , SR8 0.6847 , AL S5 hy SR M B, AR I RfE A= 358 e
WA 2 3 A A A rh MR B AR, 43328 005365 11 0.5565 , i I e £F 385 34 b >k 25 07 T B, TS i A
D AR LB A v i B A T i MR MR 353, % 28 A P AR S R AR R, e v R AR O H R RE,
0.3488 , Uk M5B BRI BURRRE 4351 50.0.2171 1 0.2093 , Ui B LA AR A ot | DRI B V& P 34V R PE 5 2k
A, BUADNMEAE BSR4 P A% |, ARG B4 T AR B AR AE A 3Rl 1 0 22 51] , LN A 355 LA AR
J5 B RRCR A X 35 R 45 BE 4°0,6801, Bifi i R SRR A L 0.2701 , 31X 5 DUAEAR AR IE AW A0, BIAE L2 M
WA EAFIIREL R i, B AT R, FEUEMIAR B A= 85, LA M BROM 4 X R34 D38 35 0.6667 , /N
FCAEE AR SR RN 0.3333 1 5 2 AT A TR A IS DU AHAAT . 7R BE WA X, 35 0 BN R AR LA B A
BIE R, R TR RS b i3 rh PSS BN 04434 Hoh e 3R 2505 TR, 48 0 3 b oy BR LR
B, SR 2301 49704960 F1 0.4418 A4 + A6, AT F Y 2 FhERSE 5 AN, i T 405 R AR,
X AR i SRR PR () TR ™= A T 8%l
2.4 RN DRA [ A 5% BRUSREVE 2R

A B SR VE SRR T4 UL S 4, N3 4 AT AR Y 150 0 i) Ak s A 355 00 b 2 BRI 46 B i v
J9°1.5685,,35% 15— AE L VI i AR b A Bl A 5 AT, 32 N 2RE B b R R R A A G itk 2
REPETRE R . B RSB A 2 T b B i T4, B4 2 ARG sh )T, S S0 bk ZRE A T L T AR 3 ol
g I REVR | A F RGN ME A B2 g ) A Bl et A /D (DR 3Rh e th | TRL 5 bkt A B 4 L, TRE VS 22 R 1t ik
A PTREAR
2.5 I W DXAN ) A 35 RS HE 95 A (U LA

R T BRI A S RN 3 B AR B LT i 45 A 45 BRSEVR R AR 21 S8 i LU O IR AR B8 BRI RV 1
FHABIPEFRE, XA BRSBTS 2 R E 22 R T i b, i — 204 7R SRS RIS 1 SO v R, e T4 R L2 5,
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R4 SEAEMXAREERRERE SHME(2003—2013)
Table 4 Community diversity of various rodent communities in Dongting Lake area(2003—2013)
H: 3% Habitats
PO IR bR T FH 2 38 4

BEMA b7 aif

Exaluation index [ R R reconverted f;[f L Residental Totl
from farmland premises

YIFHEL Numbers of species 7 8 3 7 2 10

25 Trap success/ % 1.57 9.51 3.56 3.31 2.34 4.75

ZAEPEFE S H Shannon-Weiner 0.9380 0.8149 0.5392 1.5685 0.6365 0.8994

x5 AENXAEEEREEZERHEMEISE(2003—2013)

Table 5 Similarity index of various rodent communities in Dongting Lake region(2003—2013)

o e 3 3 FH A 30 Y ey y Whittaker
N 1=} \E- ‘E, 1
Sorenson $3HL )y VEMAH ) ot Beach 4 mmimibkm® O SRR ey
Sorenson . Lakeside . Residential .
o Habitats Beach reconverted Hilly woodland . Whittaker
similarity index farmland A premises o
from farmland similarity index
1 A 0.8013 0.6338 0.5408 0.0100
2 JUEA N 0.8000 0.4627 0.5365 0.0171
S, 3 3R FH A T8 Y v 0.6000 0.5455 0.3470 0:0000 S,
4 YR Fr i bR 0.7143 0.8000 0.6000 0.0000
5 AR B 0.4444 0.2000 0.0000 0.0000

5 S R LIV ECH SRR AP FE B, S, WP 25 R LU % SR B b, SRSk AR 48 4L
S,°M 0.0000—0.8000, S, (1 3% ZHFLE A 0.0000—0.8013 , B FEH L1 Wi A BEREDS | (BA7AE 52 AR FI LY
P A S TR I O o

MARIVESE L S, 6, Az 358 2 (BCADNRE) 23 A A= 35 1 (i I ) Je AR 05 4 (TE€i) b b AR L ) 9 288 2 358 ) A
e ER =, 15 0.8000, 1iA=35 5 (HEMAAR B )4 0 AN AL 1% 3 (GR FHIRIANE ) B A 5% 4 (T2 B b b ) 2
A B AR PERE BRAIG,  0.0000, M ZRATZMHE 27T LUE Y, ph TR FHAR I TRE A0 St , (A4 358 3 iy 2 Fib
FEC M IZAE SR MG, B AR R IR A AR ) | RIS, A= 85 4 Wi Fh 2 R R B , N80
B D | E 2 B B R ARAR (SRR ) EX P I AE TR, 330 T X P A 4 5 AR B8 5 i AR
WIVERRAR . AE5E 2 (R IHME) 23 5 AR 58 1 (MR ) FIAEE 4 (T80 bRt ) A AR BL I fie s, a2 e 10
WA 2R 5 G 5 T TR R AR T RGE AR H, SO R SR AR e ZESE 4 v RO E
SIS R IR 2 — | B S — 3 ROt 2 B B E AR IR R 2 —

MARIMEAEEL S, 6 , 5. S, G5 R BAR — B, A58 5 (IR 57 ) 43 BRI A: 5% 3 (IR FH IR W1 e ) S A= 5% 4 (=il
e b ) 225 B2 (0 AR S B0 A, 7 0.0000, 4 358 2 (G N ) S5 7E 5% 1 (AR B ) A AR B 35 £l e
1,00 0.8013, TMTASE 2 FIASE 4 MUABIUMEFE 50 S Z A0 S, M5 3 AE Eu A Jor T R, 2R IR ] e 2 TAR 3% 4
22 REPREE B0 , WA B 22 | e AR 35 2 v AT B RO 4 P 340 T S B0 245

3oatig

VIR JEE 380 XSS 5 1) 2 B LR A B 2 T, R R LY RO R B R R R R
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