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The effect of flooding on the rodent community in the Dongting Lake region

ZHANG Mei-Wen!, WANG Ke-Lin', WANG Yong', GUO Cong®, L1 Bo' (1. Institute of Subtropical Agriculture,
Chinese Academy of Sciences, Changsha 410125; 2. College of Life Science. Sichuan University, Chengdu 610064). Acta Ecologica Sinica,2004,
24(6):1212~1218.

Abstract: The Dongting LLake region which is one of the most important regions for agricultural production in the Yangtze
Valley of China is located in the north of Hu’nan Province, China (28°30'~ 30°20'N and 111°40’'~ 113°10°E). In this
subtropical region, the weather is warm and humid with a mean annual temperature of 16~17 C and mean annual rainfall of
1200 to 1550 mm.

The Dongting Lake region is frequently affected by flooding. Few studies have analysed the effects of flooding on rodent
communities. In 1998, in the alluvial plain region of Dongting l.ake (Anzao polder of Anxiang Country), the collapse of the
riverbank resulted in more than ten thousand hectares of farmiand being flooded from July to October. This flood disaster
provided us with an opportunity to study the response of various rodent populations in the region.

Snap-traps were used to monitor the small mammals both in farmland and residential premises. The monitoring
commenced in December 1998 and continued 3 times each year (March, July and December) from 1999 to 2001. The results
were compared with data collected from nearby farmland, which to our knowledge has not been flooded for 50 years.

Similar species composition was observed in both areas with four rodent species (Apodemus agrarius, Rattus norvegicus,
Mus musculus and R. losea) in the non-tlooded area, and three species caught (A. agrarius, R. norvegicus and M. musculus)
in flooded farmland. Soon after the flooding had receded, species abundance in the flooded area was much lower than that in
nearby non-flooded farmland. Only A. agrarius migrated in and colonized the flooded farmland before March 2000. Other

species such as R. norvegicus and M. musculus were not trapped until July 2000 and December 2000 respectively. The effect of
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the flood on rodent communities in residential premises was not as severe as that in flooded farmland. R. norvegicus and R.
Sflavipectus, the 2 main species inhabiting households, were captured in the first survey after the flood in December 1998. M.
musculus, was first trapped in March 1999. However., these 3 species were always present in each trapping session in non-
flooded areas. Analysis of variance (x*) of species community composition for each year between the flooded area and non-
flooded area showed that rodent species compositions both in farmland and in residential premises in the flooded areas were
significantly different from those in nearby non-flooded areas in 1999 (Farmland: x?=29. 80, p<C0. 01; residential premises: x*
=27.21, p<C0.01). This difference was maintained in the farmland areas until 2001. However, there was no significant
difference between the rodent species composition in residential premises in the flooded area and in nearby non-flooded farmland
area in 2000. By 2001, the rodent species composition of the flooded area became similar to that in the non-flooded area for
both farmland and residential premises. Likewise, the differences in index of dominant concentrations between flooded and
non-flooded areas were large both in farmland and residential premises at beginning of the study but became progressively
similar over time.

Flooding reduced the diversity of rodent species in farmland. The indices of species diversity between the flooded area and
the non-flooded area were significantly different through to March 2001. However, the flood had little impact on species
diversity and abundance in residential premises.

The similarity indices, based on species composition, between the post-flooded area and non-flooded area were most
different soon after flooding and gradually became closer from 1999 through to the end of 2000.

In conclusion, the flooding reduced species abundance, species diversity and evenness, but increased the dominant
concentration of the rodent community. After 3 years the rodent community in the post-flooded area wa< similar to that in the
non-flooded area. The flood had little impact on the rodent community in residential premises, therefore the recovery speed of
the community was faster than that of the farmland.

Key words:flood disaster; rodent community structure; succession; Dongting Lake region
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1998 £ 12 RHIME 2L MBEARLSHTHRIFREERRAR L. AEBK 2 IMEZAEHNRKEEKEANRMEB TR, LA
BRI MEE QI EIRARRUEIWAEE  REMVEF B R BR/IE R (Apodemus agrarius) : R 5 N3 BB K R (Ratrus
norvegicus )5 ¥ M B (Rattus flavipectus) ., /PDE B (Mus musculus) ZHHR X EHEKXKRESEHHER FFMHEE . XEd Fitkxt
MAEBNITHERMPRRRZH. EHFENEMXEHRNAEN L. THREHEESFELE . BERMARRVNEERZE
KEAMREEZHEE. BEMBEXKRABEN,.FEHEREERG B LRI RMEH RN 2P RRERESZ LB S
KMZ K,

1 REQIBELRZAHORRE(EZ2E)E5NREFEHE AR LS O MMBELER
Table 1 Rodent species and trap success in flooded area and in normal area(1998-12)
B F4H B Rodent composition( %) * *

A 3% HE X e H ¥
: ) 4 =R MR R, 853
Habitat Census site  Num. of snaptraps ) . ‘

R. norvegicus R. flavipectus M. musculus A.agrarius

R®H ¥ X FA 253 0. 00 (0. 00) 0. 00 (0. 00) 0. 00 (0. 00) 0. 00 (0, 00)
Farmland KX NA 247 57. 89 (4.69) 0. 00 (0. 00) 0. 00 (0, 00) 42.11 (3.41)
R IE HEHX FA 123 75. 00 (4.27) 25,00 (1. 42) 0. 00 (0. 00) 0. 00 (0. 00)
Residential premises SHREX NA 142 52.94 (9.58) 23.53 (3. 81) 23.53 (3. 81) 0. 00 (0. 00)

* FA = the flooded area; NA = the normal area, same as in table 2,4 and 5; * * FE R KE I & B B E The numbers in

parenthesis are the trap successes of each species

2.2 BRERBESHOERY

2.2.1 BMEARKENL 1999~2001 FMAELERINTFR . XA TREENEAMNBACE XHFE O, A WHBRAXEABE
BRER,FEEELEXNRZRABE ERHEEEREYREK. . EEETERHMNRERE N THRBR EEAEEES
KAEREKH KEERFHREERELH, 199F 7 ATERMBREEYEHEIMBR(KERHBRAER.EZ2BER
S5 BEAMEIKESH HK:5.61%.6.19%F 10. 31 % ;M BRI H:1.47%.2. 14%f 1. 07% ), E 2000 FHEAEERE,
HocHEd R REREHREE.BAHTE TR,

K2 HARERMUMER
Table 2 Surveillance of rodent community after flood from 1999 to 2001

‘ A& X IR e B ¥ FEH ) & B AL FE Trap successes of each rodent species( %)
Hi?at ili Census Num. of Num. of WEE -4k INK R, BAER q2ER
site snaptraps  trapped animals R, norvegicus R. flavipetucus M. musculus  A.agrarius R. losea
& H 1999 HEX FA 613 22 0. 00 0. 00 0. 00 3.59 0. 00
Farmiand STHRE NA 586 16 0. 85 0. 00 0.17 1.71 0. 00
2000 BtH X FA 756 180 1. 32 0. 00 0.13 22. 35 0. 00
_ X NA 880 26 0. 68 0. 00 0. 00 2.16 0.11
2001 HHFEX FA 742 65 0. 67 0. 00 0. 00 8. 09 0. 00
Xt X NA 911 15 0.11 0. 00 0. 00 1. 54 0. 00
” B ’ 1999 #HH X FA 244 30 2. 87 8. 20 1. 23 0. 00 0. 00
Residential TE X NA 378 44 6. 35 1. 06 4,23 0. 00 0. 00
premises 2000 HtH X FA 293 42 3.75 4.10 4.76 0. 00 0. 00
HRX NA 489 32 1. 64 0. 61 4. 09 0. 20 0. 00
2001 HPHIX FA 308 41 4.55 2. 92 5. 84 0. 00 0. 00
X NA 317 16 0. 25 0.19 0. 56 0. 00 0. 00

152U THRAR SRR R LR EARN TR TRRREHN—BREN, KK REOHBRARS N BX
WAAEARLE R —EMEF . ERB MEXIEHRNEFIBRERSBAER S RXERE - ELM AR, RBKER
KRR EP 2000 F 7 AAEREBIARERBHER) BT oY 10.64%  BHEER R 2.30%, BAETEMNE . BLIERERK
T FAGRREEROERERF EREAHBEENELZ EANIRENNEN. ERERX BB LA — 5
AME 1998 F 12 AME—RIAEPERKBERANBRWR. B 199 F3 ANAERE PRE LA . 5 REAL, & EFHER

© KR-ERMNK.EH.%. KIPHRXBHREGRLRBDS. NHSHEEYERGERD
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and normal area (x?)

Table 3 The differences of rodent composition between flooded

EFHRER MESRXWERCRABEE AL IE, HWHHK

MAME RS- REEHAREFSERELRAR, REX
FHENSEHERBRREERFTHI . XS5HSGHEFEN

3 i SE4 Years
Habitat 1999 2000 2001
2% H Farmland 9.80"** 17.13* " 0. 00
R B Residential premises 27.21** 5.18 0. 51

BREFHRASZMIBBFTAR. IBLHAE, 1998 FPK
i BN 2 BU ERRBAFENBUHARBKER BMARERETBEGH.FALPREPENBEE L RHBRB
EE/N TXHITERBT X — A,
2.2.2 WEMRBEERMNBETHBEHROEML BHERLERHRA Simpson HEHHE. C = D (Ni/NY:, Hoth#pr
I'=Ni/N,XH Ni JEITHEHMEED N ZEMEBER) .
RAIATEER  MBERPHRE UXIEHEHAN BRETZBETEZRE MRS R ESBRAFORL . MER
EHRE KERENREETHEREFER BABTEEYR—K. R KX 530 8 X 00 3 8 ch #5550, & IRk B Bl
HENREEERLESXE. EMBNESX. 1999 EHREEPHEERE WEEE, AR N2 —EREE 2000 4,

N4 REMBRERBEAREREEMDERMNTE

Table 4 The dominance index (1) and the index of dominant concentration (C) in flooded area after the flood

*» x P<C0.01

A 15 ¥ Fhs 1998-12 1999 2000 2001
Habitat  Index Species KREFA E¥XNA RKRFA F¥KXNA RXFA E¥XNA KEKFA I®RXNA
< H I WX R R. norvegicus 0. 5789 0. 3125 0. 0555 0. 2308 0. G770 0. 0667
Farmland N B M. mussulus 0. 0625 0. 0055
I value
MAWR A. agrarius 0.4211 1.0000  0.6250  0.9389  0.7307  0.9231 0. 9333
WEB R. losea 0. 0385
C {8 C value 0. 5125 1. 000 0.4922 0. 8846 0. 5887 0. 8580 0. 8755
"B BFER R. norvegicus 0. 7500 0. 5294 0.2333 0. 5455 0. 2619 0. 2500 0. 3333 0. 2500
Farmhouse [ {8 B R R. flavipectus 0. 2500 0. 2353 0. 6667 0. 0909 0. 2857 0. 0938 0. 2051 0. 1875
value /N B M. mussulus 0.2353 0. 1000 (. 3636 0.4048 0. 6250 0. 4615 0. 5625
WKW A agrarius 0. 0476 0. 0312
U {H C value 0. 6250 0. 3910 0, 5089 0. 4380 0. 3163 0. 4629 0. 3661 0.4141
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2.2.3 BIRBEZEUHRHNENTL HESEHEITSERIITES.

(%5 .S MM WA B A ER- BN SHAHERC 0, B = D PilnPi Jp Pi = n/N. n % i FE AR

N BEYGE AHSEHER, RAKRBKH B, E=H'/InS,
ARSAMKeYHEERASHELD . MERENERZ. UM BESHHX -8, BERBXNBEXFEHK
BRI BB RBEERE 199 FRESHRX B RENK la, F5 . W EEHE —-HERFHE.
KEREGHEHERYR H' LR EEHNEREBAERET . 2BEHNETXROBR  REXREHELHERE
200l FRIMABRBEENRER . MESREXGRREFEERZR. UHRHXPMBAXHERIZI THRHEREN™E TR, MW
FERARBEZTRE/ . YUHBRENELBBR TRERHIE,

X5 REENRENRABEAIREIN

Table 5 The diversity index (H') and evenness (E) between flooded and normal area

A B M B ) Years
Habitat Area Item 1998-12 1999 2000 2001

4 H KK FA S 0 1 3 2
Farmland H' — 0. 000 0. 2483 0.2713
E — — 0. 2260 0. 3914

TR E NA S 2 3 3 2
H' 0. 6806 0. 8305 0. 6931 0. 2450
E 0. 9819 0. 7560 0. 6309 0. 3535

R 57 KX FA S 2 3 4 3
Residential H' 0. 5623 0. 8401 1. 2199 1. 0480
premises E 0.8112 0. 7647 0. 8800 0. 9539

X NA S 4 3 4 3
H' 1.0176 0. 9164 0. 9705 0. 9841
E 0.9263 0. 8341 0. 8834 0. 8958

224 KERSEXRXMRXBHEHEUSE HOUSBRBWER 26 RESHREMANESRUENEIBRECRIDONE
FFE‘7. TELAXDTHH .S, =2¢/(a+b), B Sorenson #5 Table 6 The statistics (z-text) of rodent species diversity index

ﬁ[n] N K REE R B BRM¥.c %Wﬂ*ﬁ;"{-ﬁﬂﬁﬁ’ﬁ; (H') between flooded and normal area

$ A 3 4 Years
S, =1—0.5{ > la; — &) . B) Whittaker 48 8l # 5 3", 2 Habitat 1998.12 1999 2000 2001
=1 4% #l Farmland — 3.7163"* 2.8909** 0.2829
Pa AIZRMN T EBERXBEEFVELHA.0 IEBRHFHA & B Residential .
U TF X BE 2% o B B Cremises 1.5127 0.3778  2.0592 0. 4364
EEHENEER KRS BXMRABEAMERES. 5 x x  p<<0.01
S: BHNBEEZEZEHHEM. XESMEMSWERYE.S, KRB M7 R R X 2 R A0 4R 10 1 8

EHEDF LIS, REE% B R A A R AL R B, B Table 7 Similarity index between flooded area and normal area

EHENEEZ RKESHHBEXMREELEHNH T RS T 3. - R $E 4} Years

REWME. KXS5MERXFITERMNEENHEEREGE .5 Habitat S’:ﬁzw 1998.12 1999 2000 2001
IEXXRBXAEE NERESRKE. prog S, — 0.5 0. 6667 1000
3 +ig Farmland S, - 0.6250 0.7863 0.9898

MEEBESEAITHEEWRENTIN,. T EEDhEKX KB Residen- S 0.8000 1.000 1.000  1.000
RIS KRB KRR, Kd, REED RS tial premises S; 0.7647 0.4242 0.7798 0.8990
K ERA BRI, KEREHENEAMNEHRANEL. —BAN KBRESIN ERARESEHOERRE K EANE. K
LB 5 B T B CR RALR A RO TN, B FRBESIENEE & RFI#T, hEHEAN KRR R IES NN R EE
IR ERRE.MARKENRERAATER AHXENEFERMRER REBE G RE R ITH 1991 4 K8 K5 1
WERRH . ZHEHXEFSENETEWAES THIS, EREPR . KERANBREM R TS 78 1998 4 12 AMEA
FORARE R K EFNERARRER AR KERARERTERE N A ERENREER ., HYRE. BeRRY
boL, 1 5 B BHRMSHEATE I ELZMONBELERHEU EFERFHERERNENR . X5 KBRE N RAREN
RWARHEF LERBITHEHRERE A REFSRARKRE . TERTHAURAEAM LB IHE I RE RS
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MEEBRENRER EFESRK . 23 KERRRTHE HESRBRENRESHRENERRE BRBEANEY
Sa HIE,  HBBREMESEHESX AN, MARZHSNHRE B TREX KI5 2 2 RF BB TOREIOKE
B KBS TR R, RS AR R B 0 R (B S BRI AR o K S B0 B BE L BURD 4 R B 9 L 30 A3 3R PR R 3
BENEREE S OEEN BHEHUSEREE FRBEHER A TRABERI LSRN RERNREANRBFERNR/D,
EHEBSRSREESRANBRARENRECUREIL —EHNER KBEREESMNBRNBEXHESHEN BT RES
KEAREABENREEE AZTEHNEETR. ETRAMBIMIKEX  RBEE la £4  BESHHSREHFRNE
REMBRESA B METREERANRBESRAAR . ELE 2~3a WA . HENSANEERSZH SHREXET
—F, BRAXEELNEY . TAEHREYH REABZAARBAKERN .20 - BN R, RARESHRRERS
HRWEEXH—2

REZT 3a HB  RESHBXHBLABESHEEF - ERXXIERMNEERRACER TEXBR G RE
BRE%E . BREREERENKTE . HARBEEH—SFEERENAENSHHARET 3. IRERREENARERL
REME TS T EERED RiFR - RFENRR. MEREMRBEK X R H RS, TREYNREY 1995 F
BUAKER 2AEZA. 97 FRMAZZAZRGIVERBTELD THRKKFES, 10 AERKEHAERNCRHREREE
(e B)E R 60.81%,12 HERBFHIMEHLIX 46.46% . BRXFHARNWEIBEFRFETRKERBENESENBD,
ERBBERERSELEYHENEENEES MM EL, URREH BB S, W ERFRMNEA RSBEEE 2
FARHKE. SRERERGHYEKRY—BERENAREEERENNE.

BRRE.E-ENFEEAGT AREYBERFASNEEAR ARTHEENH —ENEAXBEEAYR. B2
— B E R BERSEB AN SFRAGHENNRFRELE X5 SR KBEREHESWHREARMY
SHERAMD 2B FRANAERRIER BENERNEFFRR AL TREENRE . KFHREHFERTSKID
RENKRE. ERBGEZRMABRITHEENARFRATHAUNAR REAKBEENRIE-EREANBREEES
pglas o] EREREAEREOKE REABEF S E D5 YRR RAHENHER[S . EfPEHBE Carmel 1, K
KGHERBRELT —BRANREE RO SHRERRKERT BRKHE TR B, 8 & 5 F o, B0 5E o 53 L
HEAESRENENSESHRER, XA REHERMBOBRA LR, B ZRAHLEBENREENREREREE R
TR
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