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The impact of natural succession process on waterbird community in a abandoned

fishpond at Chongming Dongtan, China
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Abstract; In recently years, the artificial wetlands such as fishponds and rice pads have become the main habitats type for
waterbird due to the decrease of natural wetland. Such phenomenon exists generally in Yangtze River coastline since the
coast wetlands were reclaimed during last decade. However, part of artificial wetlands in these areas is being abandoned by
local farmers in the reasons of labour cost increasing and aquatic product price decreasing comparatively. Some studies
concluded that the abandonment of fishpond caused the deterioration of soil and water quality, and the decrease of benthic
animals. However there are few studies about the influence of natural succession after the abandonment on waterbird
community. Chongming Dongtan National Nature Reserve is one of the international wetland ( Ramsar Site) for waterbird
conservation, where we selected the abandoned fishpond as our research area to undertake the waterbird studies in 2007,
2008 and 2011, aiming to the impact of rapid succession after abandonment on waterbird community structure, and raising
relative recommendations on the further management of these abandoned fish ponds for local government.

In a total of 12819 waterbirds of 59 species were observed in the three years, which belonged to 6 Orders and 12
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Families. Among the total, in the year of 2007, pre-abandonment period, we counted 11001 waterbirds of 53 species, with
the most abundance and richness value in our study years; in the year of 2008, the first year of fishponds abandoned
period, we counted 1673 waterbirds of 22 species; in the year of 2011, the fourth year of fish ponds abandoned period, we
only counted 145 waterbirds of 9 species; which indicated the waterbirds abundance and richness dropped dramatically after
the fishpond was abandoned. The study results of variance analysis showed that the richness, abundance, species diversity,
evenness and dominance of waterbird community all had highly significant differences among years ( P,<0.01; P,<0.01;
P,<0.01; P,=0.003; P;<0.01). The result of non-parametric test described that, the richness and abundance of
different waterbird groups had highly significant differences among years.

The findings of this study suggested that waterbird abundance and richness had the dropping trend, meanwhile water
level and the percentage of water area decreased and vegetation coverage increased ; the species diversity increased as well
as the percentage of mudflat; the evenness had the same increasing trend as vegetation coverage, but opposite trend
presented in the water level and the percentage of water area. The results also indicated that different waterbird groups such
as waterfowls and shorebirds reacted variously to the different environment factors, for instance, the abundance and richness
of shorebirds have risen rapidly in the first year of fish pond abandoned while the other groups decreased obviously.

In order to raise the conservation value of these fishponds abandoned in this Ramsar Site, we recommend undertaking
proper management measures in these areas to prevent the drought as well as increasing the heterogeneity of habitat for the

waterbird conservation.

Key Words: abandoned fishpond; natural succession; waterbird community ; Chongming Dongtan
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KIS 25 B 3 (P<0.01, P<0.01) B4l 5wl 5 " r w08 aom 0
POFEES 1 AERK SRR T E 2R (P=0.088, % 1), A Year
3.1.2 BEMFREL B2 kEHE MENERETL

VAR 2 DX e Py SR B UK 5 12819 H, Fig.2 The yearly changes of abundance and richness

H AP ITERT 11001 5, [ 85.82% s WITE4E 1 4F 1673 H, 2007 AT, 2008 AF b HUFEAS 1 4F 2011 AF A cA: 4 4
5 13.05% ;PFEss 4 42145 B, 5 1. 13% (K 2), 1F
FrAMEERIR K S SRS H 251 K892 H 37 HEIE H 1636 KR H 9232 1 I H 666 X, 1B1E H
997 H . KEBURAYAERE 2 F W B E (F=10.67, df, =2, df,=50, P<0.01) . /KEBCRLMH AR 45 R W
WSERTK SRR L T 1 AR AR 4 AR MK S8 /b . 2 R PSS AR B, 5 Al S5 4 5 26
1 AFERK SR 2R B3 (P=0.19)  MTEAT SIFEE 4 4 SO | A S5 4 FoK S50 22 5w 3%
(P=0.007, P<0.01, £1),
3.1.3 YR 2R RAERRAE fL

3a IR ZFEPETEBR Shannon-Wiener 8500 F-BI{H 5351124 1. 969 ,2. 051 F10.479, #FE4E 1 AEBYH#h
SRV TR AT Z ST 4 AR, RIS /K S ZRe M e g B i w1 AR G N R, Ty
22 MBS R W ST AS [ [R] B9 ) RV EAFAE AR 0 3 25 = (F = 114. 180, df, =2, df,=50, P<0.01), %
ISR ISEAT S0 4 4F MRS | AR ST 4 R 2R 22 F R R 3 (P<0. 01, P<
0.01) HOFERT SITEE 1 AFM A ZHEETC R #2257 (P=0.479,% 1) ,

R1 KEFEHEISERRER

Table 1 The results of multiple comparison of waterbird community characters

K Fh ZHEVESR R Y] e R
PN Abundance Richness Shannon-Wiener index(H") Evenness index(J) Dominant index( C)
M i % sffie ffie %
Mean P Mean P Mean P Mean P Mean P
Difference Difference Difference Difference Difference

2007-08  518.22° 0.019 4.06 0.088 -0.08 0.479 -0.09 " 0.025 0.02 0.801
2008- 11 84.42 " 0.000 10.73 " 0.000 1.57* 0.000 -0.08 0.113 -0.44"" 0.000
2011-07  -602.64 " 0.007 -14.78*" 0.000 -1.49"" 0.000 0.17 " 0.001 0.42"" 0.000

3.1.4 BAERAERRE

BI5]EEHERR Pielou $8EXAY M 43514 0. 730,0. 823 F10. 899, Ui B B R 7 )5 /K & R fr F %, 5.
RO e R E] A 53 FCREI 5] o J7 225 BT R WY 5 AN ) s [ (9 24 5 BE A7 AE AR 1 38 25 5% (F = 6. 811, df, =
2, df,=43, P=0.003) , ZH IWERIZIREW] WIFCHAT SRS 4 4F A2 22 20 835 (P=0.001) , il 5E
AU SHTEEE 1 AEMI A 225 B3 (P=0.025) M55 | ARSI 4 FRREER(P=0.113, £ 1),
3.1.5 {RBERAERRAL L

3 AR TE bR Simpson FEEUKSFIIME 4304 0. 211,0. 192 F1 0. 630, FEIE | ¥4 BE K, #405 k
AN AR TS 4 ARYIRP R | ORISR B R T HAAR Y . 7 220 T4 SRR ST [ ik 1) f4 4
PR B 22 5 (F=33.141, df,=2, df,=50, P<0.01), ZEHEMLERIY JFRT-5MIEE 4 4F .
PSR 1 A SIS 4 AFRPESE 22 R 3E (P<0. 01, P<0.01)  MISEAT- S 1 F R EZER (P=
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Fig.3 The change of abundance of different waterbird groups Fig.4  The change of richness of different waterbird groups
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df=2, P<0.01) , FhZEAY4F PR 22 40 3% (X* =33.902, df=2, P<0.01),

x2 AREKEEBMEMPEMOTUER
Table 2 The changes of different waterbird groups

K K 2007 2008 2011
Waterbird groups K % B % B %
W8S H Podicipediformes U Abundance 191 76.10 59 23.51 1 0.40
2 Richness 1 1 1
#I H Pelecaniformes Bt 37 100 0 0 0 0
b 1 0 0
#I H Ciconiformes 38 1095 66.93 530 32.40 11 0.67
FUIES 12 8 4
JEIE H Anseriformes B 8706 94.30 455 4.93 71 0.77
Fh 14 4 2
IEH Gruiformes B 473 71.02 170 25.53 23 3.45
Fh 3 3 1
8 B Charadriiformes Hik 499 50.05 459 46.04 39 3.91
S 22 22 1

BIEH 3 Fheoo H ., POFERTFIITEE 1 453 FhasAa BB, BB 2300 473 HAT170 H 5755 4 AR
ZLR RIKAY ( Gallinula chloropus)1 #1123 H (£ 2) . IESEUGEREE KL EIE H /K 80 104 Pr 22 5 i %
(X*=35.158, df=2, P<0.01),

I H 28 F11997 K Hlseaiid s EIEIE HK S 22 Fir499 H H A G FEa525 14 Fp 192 H KgAK 8 F
307 HG TR ES 1 AF 22 Fl459 HOH AP RE A58 20 Fl 451 2 RSS2 B8 H A 4 AR AU B VD
(Gallinago sp. )1 #1139 (3£ 2), IESHRR L5 TRV, 18I H /K S50 104 Pr 25 2 B 3% (X° =27. 307,
df=2, P<0.01) , Fp2E M4 Rz 0 3 (X* =35.084, df=2, P<0.01),
4 IFig
4.1 WK SRR R R oA

AT EEREN] M 57K DA TR B ARE T B3 Wb SRR 5 2 LT I 50
BAE B TE A SRR LT SRR 2 X IR KAV K T v AR A O M T AR L R RS AT
PLAFE JLAEIS R N R A AR T BOR IR B 280 (36 3) o A28 34an & , /K S50 M i 28 {5 K 7
K T T AR B A8 %) AR A R S AR [ T 5 4B 5 FE () 28 Ak A S5 A B ; Wb 2R S0 E T AR L (5] A b i S A ] 5 34
A FE S AE 5 FE (R AR AL R AR R 157K 7K T TRRR L A9 F) A8 A 4R B2 5 DL FAVEE 5 S e T R L 3] 1) A A s
FASL 55 DK SRRV 5 A TR AL E AR,

*3 BESEERTFHEL
Table 3 The changes of habitat factors

K T AR LA/ % e A A % TEBE 25/ %

AE KA/ em . AT
Percentage of Percentage of Vegetation .
Year Water level Human disturbance
waler area mudflat coverage
2007 50—100 30 40 20 3
2008 10—20 20 60 40 1
2011 0—10 5 0 80 1

VRS R TR K 5 25 6] 0 A 32 252 IR AT A O TURIAEBE IR 25 2 R0 N R B0, I B
BERZ RN 2 [H] K S IR AR g P SRR () BSOS 2 X K S REVE 1A A3 R A ARG ) AT
(KO R G T AR AR A RESENRI K 5 (¥ A3 A IR B0 7K TR TR L 31 1 38 W A, DA R A
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JE BTN, bR 5 T Y F AR A AL R, TR AR S BRI S i TR R
BOK S YIS UR IR, TR E A B I 23 0 22 /K 5 TRl ST 3 K 9 8 1 A 280 T AR
2 A A T S0 1 S R 2 R Pt i S TR I 2 (B K B L 3 N T K R SR A
TE SR T XA R TSN T 3 B — s R | BRI T — A T 345
4.2 SEWAANFIZEREK SR B AL L R

TERE R AL T, SR AIESIESR 1 4R DUSIE FUK SR 2 J05eah 4 4R ISR HOK S MEHR 2 10
B H R R0 Bk i 22 597K S 280 05T B B MEIE FAS TSR 1 ARROESIE B TSR 4 47 SLLAE
B HKE A iRZ , K5 ) R BRI AR R A iR ZUAE A, BB AS [R] 4 DR 38083 A ) 6 A 45 0K 5 52
i AT

KA AR T T AR 9] A4 AR A X B TE H K S B2 i 5 K 3 38 S 48 ( Phalacrocorax cabro) J& T /K 5528,
i B S K GRORK T AT AR , FRE 10 (0 2 A LR A 7 L A S A R > | TS f PRI ANSE 5 48 F K
S AAE S IE B RAEM AT A IS 3. BBIRS B I B B9 HOK S HA F I AR/ oK |, B4 AR AR |
HA KK ELAAEBESOR P 25 i SRt 0 DA e A URERS S e I 3h . 9B Bk S 2 b s, 14
SIATAEB K DXCURIYEME L > 055 T e A 2 R KL, AR T AR RS S B (H phy T £ 20 45 ) W A
XFERE , HASER R EIE FUK S B 2050 T —@E RN T, AR AR 1 3a P21, LTS
HI T RALAY R BB T — e AR K X FIOGIE , R 5 B2 A3 ISk T — € WY B A5 1, TSI K S 7
o B TR E i TR R IR A A R AL I F K 5 i R R R L T AR BT R R, B
H AR AU UEAT | BIMTREER 4 AR (U B REIE FUK S, 18IE B SRR E 1 B AL ADERE, T2 &Y o IR
B BORLK S A ROK AL, EE AP @A SR A A BRI T L A, D A s S 4K
SRR ST KA A TS AR ) B SO R R AL T FLA A B FE R AR B 3a hERZ Y, HSEER
AR KA B4R BB RE R ER L1 A, 3 R T S8 S BB A T £, DA G s S A i A2 L AR T
YT FT A AT TR0 5 X IR A AR S B AN T RS RO PR ER A AR R, RIS 4 4F 3520 R4
AN S s, N TTTSE e SIS 2R A B, AU B VD e SR B A

25 LRI M SiE AN G K B HE R R 2R R 2 S BT 1 R R 3 i XA [R) 26 K 577 A T AN [l R
Wi, MABIFTEAERATE i X R B Y T2 2 DR A B T2 1k, BRI Z Ah, e Bk /K & A9 sh 2522 1k
WA R ZE K SRS S A AR AL, XA SCRI BT S A RATAE— 2 IR R, FEAR SCHOBIE T LAt L, AT LA
TEJE SEWTFE P e — AR S F SRTE X 7K S R PR e A8 21 22 5, DR TR A0 7K 5 5 BE A AS R AR5 AR AE AN [+)
Z X N TR R IBOA [ A8 B i, LA B A i s SR B RCR
5 SRRARMEMTHEERZIN

B ISR S B o6 Y STV R S VAN TN Y R TR Y R IR SN 7 s e SR A A 1
A T BORIERE A4 . PRI TR AL £ BB AR AR M 4 68— BEI (8] N A 17K SR 2Ry ) HEEE 5
PCRREE AR, Dok Z2 ek 25 T e, MK SRR R B IR 20T e, SR T I3 ) A SR i e
XK S REE B AFIRE R

N T A IS S K S 2R WREDK SRR S R HOR SR B T B, 5 2RO A B
NGRS 1R AR BARENT - (1) &3 & F K 5 i A3 DURERS 2600 3, O 1005 1 HETS 20K 5
o7 R WK S A TR S KL, AL T FRBE I ARG 1
X IERG S0 AR T PBA U A 2 TR RO K SRR AR T . (2) B A S
FIRK =S 5 AT A, w52 IR ESR T, LTRSS IR R MG iR 2 . T TS A8 2E K S B EBT#OR
B FIRK 0 8 v ELA (A 25 3 | 70 e T RRRUK LR M A B8 2 5 BB R i o i A K 5 11
B B IR 2 A 5 S b v e 34 LR B — 2 ORI, USSR 55 B, B i R e
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