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Abstract; With increasing loss and degradation of natural wetlands on which waterbirds depend, artificial wetlands as
alternative habitats for waterbirds receive more and more attention. Aquacultural ponds are one of the types of artificial
wetlands. In this study, we investigated waterbirds and habitat properties of aquacultural ponds at Chongming Dongtan in
the Yangtze River estuary. Our results indicated that large ponds supported a greater number of species and higher bird
density than the small ones. More natatores were found in ponds before drawdown when the water level was high. In
contrast, more grallatores were recorded in ponds after drawdown when the water level was low. Waterbird species number
and individual density in ponds were higher during drawdown than those before and after drawdown. Importance of different
habitat variables to waterbird communities varied among different phases of management. Before drawdown, area of water
body and average water depth of the ponds had significant effects on the species number and abundance of all waterbirds;
and the species number and abundance of natatores and grallatores were affected respectively by the area of water body and
the average water depth. During drawdown, area of substrate and of reeds, human disturbance, average water depth and

variation of water depth had significant effects on the species number and abundance of all waterbirds, natatores and
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grallatores. After drawdown, variation of water depth had significant effects on the species number and abundance of all
waterbirds and grallatores, while natatores were greatly affected by the area of water body. Our results suggest that with
effective management of these habitat variables, aquacultural ponds can not only provide economic benefits for the locals but

also serve as the habitats for waterbirds.

Key Words: aquacultural ponds; artificial wetlands; Chongming Dongtan; habitat use; waterbirds
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F2 HERBKESERKET KR PIEKEGOFBAEE(FYE « fAE2)
Table 2 Species richness and individual abundance ( mean + SD) of different waterbird groups before, during and after drawdown in
aquacultural ponds

B HBOKB B KB Fy w S Fy 5
Group Drawdown phase Species richness ’ Waterbird abundance ’
Bk Watertbirds 7K H{ Before drawdown 5.6+1.9 4.5* 408.7 £541.4* 4.8*
JBK 22 During drawdown 8.7+3.7° 488.3 +430.5*
HOKJE After drawdown 5.0+3.3 108.4 £122.3"
38 Natatores Jik 7K R Before drawdown 2.8+1.5¢% 3.8*% 338.6 +558.5° 4.5*
JBK 22 During drawdown 3.6 +3.5* 319.2 +£456.8*
JBUKJG After drawdown 1.8+2.8" 298.2 +869.6"
WA Grallatores Jik 7K R Before drawdown 2.9+1.5¢% 3.9* 78.8 £126.8? 4.2*
JK 3t F2H During drawdown 4.4+1.2° 174.1 +£193.9®
JBUKJG After drawdown 4.4£1.7° 182.6 +276.4°

# 1 P < 0.05; #3 A R K AR PR Rn AL SR R A B2 5, AR W AR R Ron AR M8 B#25%  P < 0.05; Data with

significant difference are marked by different superscripts and data without significant difference by the same superscript

£3 KBTI RARERPMBKEEEASHES A ANEERF
Table 3 Significant factors affecting habitat use of waterbirds before, during and after drawdown in aquacultural ponds

JHK B BE Management phases [H75 & Dependent variables E A8 & Independent variables R?
Jik /K R Before drawdown 7K 5 Fh %L Waterbird species richness JKTE TEFH area of water body ** ( +) 0.56
SEH/KIE average water depth ** (- )
7K % 5 Waterbird individual abundance JK B X area of water body ** ( +) 0.46
THEFLE disturbance level ** ( - )
Wi B Fh%L Natatore species richness JKTETEFH area of water body * ( +) 0.48
7 & %H Natatore individual abundance JK T i area of water body ** ( +) 0.47
WA FIEL Grallatore species richness SEH/KIE average water depth ** (- ) 0.46
WEEE Grallatore individual abundance FHI7KIR average water depth ** ( - ) 0.63
oK 7K 5 Fh %L Waterbird species richness HEHL A FH area of substrate ** ( +) 0.43
During drawdown 7K 5% & Waterbird individual abundance THFLREE disturbance level ** ( —) 0.57
Wi B Fh%L Natatore species richness FEE T area of reeds** ( +) 0.71
AL TE FH area of substrate ** ( - )
Wi &% & Natatore species abundance FHFEE disturbance level ** ( -) 0.62
WEFPE Grallatore species richness JKYRAS 5 water depth variation ** ( +) 0.58
WEEE Grallatore individual abundance SEH/KIE average water depth ** (- ) 0.64
PR area of reeds ™™ (- )
UK )G 7K 5 Fh %L Waterbird species richness JKIRAE 5 water depth variation * ( +) 0.39
After drawdown 7K 5% & Waterbird individual abundance JKIRAE 5 water depth variation ** ( +) 0.40
B %L Natatore species richness JKTE T B area of water body ** ( +) 0.53
W& % & Natatore individual abundance JK i A area of water body * ( +) 0.49
WA RIS Grallatore species richness JKRAS 5 water depth variation ** ( +) 0.58
WEEE Grallatore individual abundance JKIRAS 5t water depth variation ** ( +) 0.84

#HL A FH area of substrate* ( + )

+ ARG BAE R RIEASG, - ARR S AR R R AR

negative correlation between the dependent and independent variables; * P < 0.05, * * P < 0.01

+ : positive correlation between the dependent and independent variables; - :

TEFRBEIEBOKG , WK S PR B AR 1 2R 73 K IR 28 AR BE , IR IR LB R Y 9 Fh K 5
HFhRZ SRR . M & AP AIBCR i 22N 3 DK T T AR, K T v ABOR, i & AR IS S, SR
Ko RWBFRE EZHN T IKEKZEREE KREFER, WEHMERE ., R aRENEER
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T oK GRAE S BE AR A T AR, ZK IR AR SR, R T B, W B (3R 3) o
4 g

AWTERI FEL T S IZRME KK 7= IR A JE K S R B AT 5 0 5 TR AR SRAE O LU/~ T AR B IR A R
R 5 | 58 Z AP ASE fo 95 BE (7K 5 5 SR BELE AR UK R AIBOK 1 B BOHOK 5 e 5 | BE 27K 5, BAE UK RIS
W2 WU, TBOKE W5 3 22 M9 8 s ZEBUK AT JBOUK R UK G 3 B B, BN IK 5 35 & A0 &
SHUA A B EZ T A AR
4.1 AR K AT A AR e

WRFER T, 52 B AR DR K T AR B SR AL 7K S B AP S A0~ (A BERR = T/ NI AR B SR BB o T AR R /X 7K
WS AR RERREZS N H . BIE, KRS AN RERT /I K, K SSRGS EA
KT 1 _E Rz [ B , TR Bt “ R AR K (nested pattern) ™ - M3 2 B 5 AR 5 ) 3 1 b ( generalists )
REAS (RIS A/ NSRRI ORI , T8 1 2 2020 4 v S XS %P A (specialists ) U R BBAE K IE {6 30, 3 A THD
TGN, BRI SR P o R TR R A SR R RO IR e 25 400 38 PRI T Ml , T TET B/ RO SR 3 2
REAAEE . 5=, ARFERK S FRASAE A RBWE . KEFREEEER R —2 iR e
BRI K KIAGK X IR, BEGS 7K B3R HE AR A0 A 2R A0, T REAS I L A RIS S 2R M 2R . SR 1Y, T
BN IS ) 2 TR, IR KRR R T Z b T RS BIARNERIK IR IX, BRYRK ™= Al
W= 350, FRAE S A B E B b AT AR R 8 7K S T, 0 ELXE /NSRBI TR, X AT A
FEOK SRR /NERA A BN, A PE O AT BE R IE AN K SRR ER KRR Z—. FTa B RIEAR
APFRER, TR TR E] 70% 5 /NJE W A AR 4 2 BE BRI, o 8 /N SE R BA SE KA . 93— 2k
S RIS TIBRAG J R MM A T , (8 T EN MR B A5G S8, I BER M A PR S5 i TR L, A B
THRGIELKEME
4.2 KGR K AT S A AR 0

KEBFFR KRR K SR A B EER T o MR FEK ST K RRE TR
AR 3T &R, B BB 0 2 6 AT AR AR TR /K Fh i 3h ), T eSS 4 /N v 8 WO 7 7K IR
NTF dom (K X BREOEIR VR MERE 3 %) WA IR A — B TR BE MK B, Tk U 8 ZAEK IR 20 om 72
A 9 7K SRR , VoK A0 8 D3 B BB R K IR (BB AT A BB TR BE AT 32 BB A R IR S O BR AR
M ELIR BRI T A BRI 15 2 AT BIE LB T2 K RIS R 1 o RIZEAS BRSO R B R R
FEROK RT3 A2 AR B8 R T HUKIE , 3 & BRSO BOR WI7E UK R oK & B3E K THOKHT. A
TR Z R FITEOK S 2 P IR AR R B TR B K GRS ¥ 8 3 A T R I , e 5 A FR ) A BAL s T ZE UK , F7AE
& K DX AIER AR i, K IR SRR IR B3 . N T EM/KS T E , Bokid i M EomgcsE
BERTHOKE ; (BHUKRTABOK SR RBERA BEEZR  HENEA BE R, REFVREICREZKX
SERAE TR K B FITHOK G A H i B (157K S B 65% ) it W S B B (/K 5 B8 30% ) , IR It
BHK SRER 2 SRR B .
4.3 JKIRAE FARBEXN 7K S AT S ) F R e

TGRS 7 5 FRFE I TR S VAR R , TR 28 S R I SR AR K RS SR AR BE B R o BRI, TR 28 Sl i /K IR
A SRV RN P TR S IR AR ™ o FERUKIE AR D SRBE MK IRAE - 5 W S R BUR. 3 IEAR S ; T
IKIG , FREEIE BIK GRAE S 57K 5 BRSO LA KW & MR R AR AT B 8 IEA K . W R ZEKRAERINZ
W B A, T AR Ry 0 25— BB SR AR R AR K (L B IR O Mt 5P K R B R BT
SR, 2R SR I Y RS R 20 KO BN T3R BLE B LB A 1F o TETRUK Z AT, B F7 58 58 B 3 IR BB IR
AR (57 1 URTAZE I A BP9 7K TR 49 em) BT B, 3t T 1R 78 St X LA 7K 5 7 A2 B R 32 0 5 T B 3 5 48
GEIKALZEHT T R, TR A8 S 7K S0 S A R M AE AR SE O B o X3R4T 8 st 7K TR 2 2 1A S R P T LA
BT S A S SRR B BE A AR AR S ALK S
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4.4 KT TE AR 7K 547 S b FH 5

K T TR 7K 5 G R & F AT B R PR AR R B o X TR S ZE /K 3800 s B & i =, 7K T8 T R
A, LRI AT B AR K . BRI AE K BRI BOK 53X B B 4, 7K T T8 AR U & AR SO B R BRE A
K TERUK SRR, 3 B T A K AE /K o BRS04 , T AR I BR b I AR5 mm K TE T AR, AR (Y , AR T
TR R 0] K B K T TR RR DB/, Rl B AR 8 5 7 B T AR 2 IEAHSE , SH I A2 AR
4.5  BRH0TE AN K 540 S b A FH 5

W AR RS & (R HR/ DRSS WE BN S . BFAMAE R, 26 R HOKE T
BUAENE AR b % SR BIRE MR E A, i, BUKE FRERE MY ERE ST IR EMHEX, HB1E
Gt — B R| Z )5 , BEE SR A8 AR 2 8 T, W 8 M 2 B sl /b , X W] B2 B T & 76 TR Ak 1
Toik: B %
4.6  AZEIEShTH XK A7 B R F A R

NETES TR TR A TR EEAFEZ —, AXKWENMTIXK S BERER A BER 0,
FEBUKZRT, TIRRREE R, K S 1) BRI s e UK R b, BEE TO0RR B 3 n , /K 5 i S B il & 4K
B . B FAERUK R A M PSSR S A T R, 3R B R i X ST SR, X XA
B HAZK 5 M R B e K . MR BTSSR, i8S Ly & A 2895 3h i TP 38 Dy Rk, R e A\ 283 3 T4 %
BIEWRE KR, FREBEBOKZ)E, BTK™MmE SRR, J i AE s, H XA A RS 3T
PEXT7K 5 B B R I B
5 EHHEEN

T 20a 3 , & [ 7R F 0 b XK T AR A R Y b e B B 9 OF & K PR SR E IR, X AR K SATLE M B AR
oA R A o S T K SRR RE S N T 22 K S 3R A Bt IRIE BT ST 4 R 3R N T A B A
(1) MR TEFRAIK = FRIEE , A INFRFEE K S A9 8 , T K SR 2 AL il B 4515 (2) F iR
HIB AR SR W FREEE , DMEAESE B R [F] XY B R K R . e e s — 2+ A TR %t
B GIEZKEWE . (3) FEBUKIERIT R, X SR ST 2 AR, JEAE M X BE AT AR $F— e 7K AL, L A]
DAARR SRR TIRRE , B A TR S MR . (4) BSRFE/KF=IRFE I (8], SR7E T 3h 7% B 726 38 P (R R R 7K
AL, ABLEK = SR , T AT R 5 1 KO- Re— 8 7K ALK S 3 658 B S 45 . ARIERT A MBS, 1
IR 15 ~20em IS A K SR MEE R L . M2, Bk S8 A B B E T 5
AREE , SRS R E R A TR I RIBT i — 20 R H AR TEE .

References:

[1] Goss-Custard J] D, Caldow R W G, Clarke R T, et al. Consequences of habitat loss and change to populations of wintering migratory birds:
predicting the local and global effects from studies of individuals. Ibis, 1995, 137(sl) : S56 — S66.

[2] Weber TP, Houston A I, Ens B J. Consequences of habitat loss at migratory stopover sites: a theoretical investigation. Journal of Avian Biology,
1999, 30(4) : 416 —426.

[ 3] MaseroJ A. Assessing alternative anthropogenic habitats for conserving waterbirds: salinas as buffer areas against the impact of natural habitat loss
for shorebirds. Biodiversity and Conservation, 2003, 12(6) ; 1157 —1173.

[4] Elphick CS, Oring L W. Winter management of Californian rice fields for waterbirds. Journal of Applied Ecology, 1998, 35(1) ;: 95 —108.

[5] Gordon D H, Gray B T, Kaminski R M. Dabbling duck-habitat associations during winter in coastal South Carolina. Journal of Wildlife
Management, 1998, 62(2) : 569 —580.

[ 6] Fujioka M, Armacost Jr ] W, Yoshida H, et al. Value of fallow farmlands as summer habitats for waterbirds in a Japanese rural area. Ecological
Research, 2001, 16(3) : 555 —567.

[7] Taft 0 W, Colwell M A, Isola C R, et al. Waterbird response to experimental drawdown: implications for the multispecies management of wetland
mosaics. Journal of Applied Ecology, 2002, 39(6) : 987 —1001.

[8] MaZ], Li B, Zhao B, et al. Are artificial wetlands good alternatives to natural wetlands for waterbirds? A case study on Chongming Island,

http ://www. ecologica. cn



6350 B Ox ¥ R 29 %

China. Biodiversity and Conservation, 2004, 13(2) : 333 —350.

[9] Evans PR, Goss-Custard ] D, Hale W G. Coastal waders and wildfowl in winter. Cambridge: Cambridge University Press, 1984.

[10] Baker M C. Morphological correlates of habitat selection in a community of shorebirds ( Charadriiformes). Oikos, 1979, 33(1): 121 —126.

[11] Poyso H. Resource utilization pattern and guild structure in a waterfowl community. Oikos, 1983, 409(2) : 295 —307.

[12] Greer R D, Cordes C L, Anderson S H. Habitat relationships of island nesting seabirds along coastal Louisiana. Colonial Waterbirds, 1988, 11
(2):181 —188.

[13] Rosa S, Palmeirim J] M, Moreira F. Factors affecting waterbird abundance and species richness in an increasingly urbanized area of the Tagus
Estuary in Portugal. Waterbirds, 2003, 26(2) : 226 —232.

[14] Paracuellos M, Telleria J L. Factors affecting the distribution of a waterbird community: the role of habitat configuration and bird abundance.
Waterbirds, 2004, 17(4) ; 446 —453.

[15] Colwell M A, Taft O W. Waterbird communities in managed wetlands of varying water depth. Waterbirds, 2000, 23(1) : 45 —55.

[16] MaZ]J, Li B, Li W], et al. Conflicts between biodiversity conservation and development in a biosphere reserve. Journal of Applied Ecology,
2009, 46 527 —535.

[17] Wan S W, Qin P, Zhu H G, et al. Evaluation of two artificial wetlands in Yancheng Natural Reserve, China. Acta Ecologica Sinica, 2000, 20
(5):759—765.

[18] Jiang S, Ge Z M, Pei E L, et al. Waterfowl nocturnal behavior at the artificial wetlands behind the Chongming Dongtan seawall in winter. Chinese
Journal of Zoology, 2007, 42(6) : 21 —27.

[19] MaY A, Ma Z J. Chongming Dongtan International Important Wetland. Beijing: Chinese Forestry Publishing House, 2006. 20 —31.

[20] Xu H F, Zhao Y L. Scientific survey on Chongming Dongtan Migratory Birds Nature Reserve of Shanghai. Beijing: China Forestry Publishing
House, 2005. 137 —178.

[21] Barter M, Lei G, Cao L. Waterbird survey of the middle and lower Yangtze River floodplain ( February 2005). Beijing; China Forestry Publishing
House, 2006. 45 —49.

[22] Gregory R D, Gibbons D W, Donald P F. Bird census and survey techniques. In: Sutherland W J ed. Bird Ecology and Conservation; a Handbook
of Techniques. New York: Oxford University Press Inc, 2004. 17 —55.

[23] Paracuellos M. How can habitat selection affect the use of a wetland complex by waterbirds? Biodiversity and Conservation, 2006, 15(14) ; 4569
—4582.

[24] Collazo J] A, O'Harra D A, Kelly C A. Accessible habitat for shorebirds: factors influencing its availability and conservation implications.
Waterbirds, 2002, 25 (Special Publication 2) ; 13 —24.

[25] Davis C A, Smith L. M. Ecology and management of migrant shorebirds in the Playa lakes region of Texas. Wildlife Monographs, 1998, 140; 1 —
45.

[26] Warmnock N, Page G W, Ruhlen, et al. Management and conservation of San Francisco Bay salt ponds: effects of pond salinity, area, tide, and
season on Pacific Flyway waterbirds. Waterbirds, 2002, 25 ( Special Publication 2) : 79 —92.

SEHK:

[17] A3, gRIm, ARBDE, 4. 3R A AR KPR A TR 0r . A£A23R, 2000, 20(5) : 759 ~765.

(18] 24, Bheny, JEBUK, & SZUIRMHRNUE AN TIRMA K S R TR, SiP%aeak, 2007, 42(6) : 21 ~27.

[19] BZR%, D&% SURMEREZRM. b P EMA R, 2006. 20 ~31.

[20] #WEER, Bale. LIRS QRS XBAEERE. Juat: dEML TR, 2005, 137 ~178.

[21] g - B, SR, L. KICPTHK S IEERE (2005 422 7). Jbat: s EMl S R, 2006. 45 ~49.

http ://www. ecologica. cn



	12a32.pdf
	12a33.pdf
	12a34.pdf
	12wb01.pdf
	12a35.pdf
	12a36.pdf
	12a37.pdf
	12a38.pdf
	12a39.pdf
	12a40.pdf



