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Abstract : To explore the avian diversity of water body and adjacent land , the taxonomic, phylogenetic and functional diver-
sity of bird communities were studied in Jiulongkou Wetland Park, Yancheng, Jiangsu. Total of 89 species were recorded in
this study, belonging to 15 orders and 37 families. Sixty species were found in water bodies and 73 species were found on
land areas,in which 44 species were shared among them. Differences in taxonomic, phylogenetic and functional o diversity
of bird communities were found between winter and summer,and between water body and land area ,where Shannon-Wiener
diversity index and FD.MPD had significant differences between seasons while Simpson diversity index, Faith’s PD and
MNTD had significant differences between habitats. The standard effect size ( SES) test showed that stochastic processes
dominated the community assembly of water body and adjacent land. Phylogenetic and functional B diversity was signifi-
cantly correlated with taxonomic diversity ,but multidimensional scaling showed that the phylogenetic and functional differ-
ences among different communities were generally even, indicating that differences in species composition did not lead to
significant differentiation in phylogeny or function. Indicator species analysis showed that there were 7 species in summer
and 6 species in winter associated with water body, while 4 species in summer and 3 species in winter associated with land
habitat. Land habitat and water body had a certain overlap of indicator species.Comparing to water bodies , the adjacent land
areas could support more birds through providing more feeding and trophic niches, although land areas and water bodies had
no significant differences in multiple diversity indicators. They can increase the phylogenetic and functional diversity of
wetland birds,and enrich the overall bird community in the wetland.
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Fig. 1 Sampling sites of the avian survey in Jiulongkou Wetland Park
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Fig.2 Species accumulation curve based on the samples of
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Table 1 Significance analysis of a-diversity in different habitats and seasons

survey, with vertical lines representing standard deviation

o ZREEFE bR FHIE brifEZ SRR L TR P oA P
Shannon-Wiener $5%%
He g Fifi 2.17;7K 1.07 I 0.43 ;7K 0.57 F\ =230 0.13
ZE H1.37;41.32 5 0.67;,%0.77 R Wik F =498 0.03"
R« ZEY — - Fy =0.01 0.91
Simpson ZAEHEFEEL
b Fifi 0.81;7K 0.51 [t 0.10;7K 0.25 H, =24.18 <0.001 ***

= 5 0.59;40.58 5 0.25;4 0.26 Scheirer-Ray-Hare 5 36: H, ;=0.14 0.71
He g T — — H, =171 0.18
Pielou 42 PEFE 5L
A fif 0.73 ;7K 0.60 ki 0.13;7K 0.28 H, =175 0.19
Z H0.62;4 0.65 B 0.25;%40.27 Scheirer-Ray-Hare 5 45 H =0.93 0.34
And o — — H =116 0.28
Faith’s PD
A8 K 907.52;7K 410.70  Fifi 195.11;7K 178.26 Hy =34.13 <0.001 ***
Z= 5 575.63;4 494.24  H 280.03;4 284.75 Scheirer-Ray-Hare 5 5 H, =2.16 0.14
A Y — — H, =0.03 0.87
PD.MPD
He g ki 127.88;7K 137.73  [li 12.05;7K 12.49 F\ =019 0.66
ZE B 134.41;%& 136.13 B 9.67;4 16.01 VR Wikl F, =110 0.30
Ad o — - Fi =3.90 0.05
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ZER 1 Table 1 continued
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Fig.3 Multidimensional Scaling ( MDS) ordination comparing B-diversity among different habitats and seasons
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*2 ETF Indval B RFSH

Table 2 Indicator species analysis based on IndVal

Pyl 4 IndVal P
K3k

CES A Chlidonias hybrida 0.91 <0.001 ***

K Hirundo rustica 0.86 0.003 "~

T Ardeola bacchus 0.71 0.004 **

55 Egret garzetta 0.68 0.018*

Ay Bubulcus ibis 0.57 0.003 **

W Nycticorax nycticorax 0.48 0.039 "

HER Dicrurus macrocercus 0.46 0.022*

s TXE I Anas poecilorhyncha 0.76 0.010 **

ESN Anas platyrhynchos 0.57 0.005 **

S F Phalacrocorax carbo 0.49 0.008 **

ES Sl Anas crecca 0.45 0.016 "

IR Fulica atra 0.45 0.035"

e Platalea leucorodia 0.40 0.035"

fifi

CES e Chlidonias hybrida 1.00 <0.001 ***
MR Dicrurus macrocercus 0.94 <0.001 ***

K Hirundo rustica 0.88 0.004 **

T Ardeola bacchus 0.86 0.010**
47 plsan=ct) Phoenicurus auroreus 0.94 <0.001 ***

AL Parus cinereus 0.75 0.041*

3 Phalacrocorax carbo 0.75 0.031"

T = IR P<0.05; # % IR P<0.01; #= % /R P<0.001.
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Table 1 The lists of birds in Jiulongkou Wetland Park

Sy Huf F5 s ¥ WP JREAL SR Ak
X% H GALLIFORMES
HER} Phasianidae 1 e Phasianus colchicus I & LC [t Jakg
JER H ANSERIFORMES
W%} Anatidae 2 (sl Anas crecca o £ LC i 188, 7K 33
3 £ RS Anas acuta il £ LC TR
4 Txf g Anas zonorhyncha * A LC it 38, 7K 4%
5 253 Anas platyrhynchos o 22 LC i 188, 7K 4
6 IR G Anas penelope o S LC JK sk
7 piNA L] Mareca strepera = £ LC 7K 38k
8 e Spatula clypeata i £ LC TRk
9 11 R T Aythya nyroca W S NT JK I
10 AP Aythya ferina L % vu 7K 3k
11 3 Bk b Mergus merganser i £ LC [t 45,
12 SVELL! Spatula querquedula Il 4 LC IK 35,
13 =13 Anser fabalis i £ LC JK 3,
14 R E Anser anser o S LC JK sk
15 4545 Aix galericulata o £ LC 7K 35
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ZEM3R 1 Table 1 continued

Gy UL 75 4 4 HEA EEE SRR A
J# % H BUCEROTIFORMES
MR Upupidae 16 B Upupa epops = 7 LC it 42k
# % H PICIFORMES
KA 5B Picidae 17 LIRS, Dendrocopos canicapillus R &3 LC i 3%,
WhikA% H CORACIFORMES
5 H} Alcedinidae 18 TR Alcedo atthis i 74 LC Fifi 8, 7K 35k
#4J% H COLUMBIFORMES
MAYEL Columbidae 19 LEEHS Streptopelia orientalis x &3 LC fii 388, K 3
20 PRETIENG Streptopelia chinensis % 24 LC i 188, 7K g
21 A Columba livia I 2 LC i 4
#%J% B CUCULIFORMES
FHERL Cuculidae 22 KAtBY Cuculus canorus ) H LC Fifi 42k
23 JNFS RS Centropus bengalensis % 22 LC i 188, 7K 45
#J% H GRUIFORMES
Al Rallidae 24 oK Gallinula chloropus In =4 LC [t 3, 7K 35,
25 F T Fulica atra G &S LC R K 3
26 3 Y Rallus indicus o £ LC [ 1
i8I H CHARADRIIFORMES
JZ W5 588} Recurvirostridae 27 PR S Himantopus himantopus J jid LC fii 388, K 38
28 J TS Recurvirostra avosetta o £ LC 7K 35
JKHER} Jacanidae 29 TR Hydrophasianus chirurgus ER = LC Ik
iR Scolopacidae 30 P B Tringa ochropus i £ LC it 48, 7K 48
31 ] Tringa nebularia nn £ LC i 4%
32 RV HE Gallinago stenura ) " LC [t dmk;
33 P Tringa stagnatilis o i LC i 18, 7K 4
34 WL Actitis hypoleucos W & LC Fifi R 7Kk
%} Charadriidae 35 Rk 2 3 Vanellus vanellus o £ NT i 188, 7K 3
36 VT Vanellus cinereus e B LC i 18, 7K 4
SRl Laridae 37 AR R Chlidonias hybrida e =1 LC it 18, 7K 4
{#4# H PODICIPEDIFORMES
HERERL Podicipedidae 38 7N S Tachybapus ruficollis o =4 LC i 188, 7K 3
39 Rk il Podiceps cristatus = LS LC JK I8,
J% H CICONIIFORMES
#%} Ciconiidae 40 KT Ciconia boyciana il B EN i 4%
#97% H PELECANIFORMES
B9Rl Threskiornithidae 41 HiEE Platalea leucorodia o A LC JK sk
R} Ardeidae 42 [ 5 Egret garzetta * & LC it 48, 7K 4k
43 bl Nycticorax nycticorax e &3 LC fifi 188, 7K 3
44 L Ardea purpurea % B LC i 188, 7K 4
45 A Mesophoyx intermedia R = LC fifi ek | 7K 3%
46 I Bubulcus ibis A = LC Rt g K3
47 T Ardeola bacchus FR - LC Fifi ek | 7K 3%
48 HHEENS Ixobrychus sinensis T B LC i 188, 7K 4
49 e Ixobrychus cinnamomeus I B LC [l gk 7K dak
50 Poe Ardea cinerea In &3 LC fii 388, K 38
%5 H SULIFORMES
Ji8 %88} Phalacrocoracidae 51 X 3 i 20 Phalacrocorax carbo I S LC i 18, 7K 4
J&JZ H ACCIPITRIFORMES
JERL Accipitridae 52 LE8 o Elanus caeruleus * Jiiid LC TR
53 HEE Circus cyaneus I i€ LC it d2k
54 STl Buteo japonicus I A LC i 4
#J¥ H PASSERIFORMES
{A75 %} Laniidae 55 A5 Lanius schach x &3 LC i 188, 7K 3
56 2L RN ST Lanius collurio o B LC i 18, 7K 4
HJEFl Dicruridae 57 MEE Dicrurus macrocercus * =1 LC it 48, 7K 48
HEAE R Estrildidae 58 [ 3 15, Lonchura striata * & LC i 3%,
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ZEM3R 1 Table 1 continued

b 55 A g4 WA JEREA BN A
#J% H PASSERIFORMES
R} Corvidae 59 KEE Cyanopica cyana W & LC fifi sk
60 =i Pica pica o 2 LC i 18, 7K 4
AL Sylviidae 61 fEk e Paradoxornis webbianus o =4 LC i 188, 7K 3
62 EEE Paradoxornis heudet W & NT it Jmk; 7K dm
B Turdidae 63 e ) Turdus merula *® 2 LC i 188, 7K 48
#5%} Muscicapidae 64 Bl An=:10] Phoenicurus auroreus o £ LC i 188, 7K g
B} Sturnidae 65 J\Ef Acridotheres cristatellus E 2] LC [t 4,
66 TRAR S, Sturnus cineraceus o £ LC it dmk; 7K 3k
67 260 Spodiopsar sericeus R & LC i 4
14 F} Paridae 68 Kl Parus cinereus T 2 LC i 18, 7K 4
69 w4 Pardaliparus venustulus J 4 LC it d2k
KEILER Aegithalidae 70 R R4 Aegithalos caudatus i =2 LC i 35
71 kK REINE Aegithalos concinnus J i LC i
5%} Pycnonotidae 72 EES ] Pycnonotus sinensis e 4 LC i 18, 7K 48
73 T I By Spizixos semitorques ER 7 LC it 42k
#eR} Hirundinidae 74 e Hirundo rustica e H LC i 188, K 3
75 4 i Cecropis daurica I 7 LC IK 3,
Wi %L Phylloscopidae 76 T Phylloscopus proregulus = Jjid LC it 42k
77 LA Phylloscopus inornatus hn Jiiid LC [l 3k
F B Rl Cisticolidae 78 ali oy 1 85 Prinia inornata * =2 LC i da
# B} Passeridae 79 R Passer montanus In & LC it Jmk, 7K 3k
#4948 Bl Motacillidae 80 P Anthus hodgsoni o 3 LC it 18, 7K 4
81 48 Motacilla alba S 4 LC i 188, 7K 43
e Bl Fringillidae 82 e Fringilla montifringilla J jid LC i 4%
83 eyt v Eophona migratoria I -1 LC il 4
84 Eos ik Chloris sinica o 22 LC [ 4%
5%} Emberizidae 85 IINES Emberiza pusilla o 2 LC [t dak;
86 FH 3 Emberiza rustica oy & LC it dmk, 7 3k
87 5 E Emberiza chrysophrys W £ LC [t Jakg
88 TN Y Emberiza elegans o A LC i 4
89 TRk B Emberiza spodocephala o & LC i 388, 7K 4

TE R IR AT, T FOR AL R IR AR R ROR B S T ROR RS & FORAE S R RN IR S
SEAEGRAR UL ARG (TUCN) “WIFPLL B4 57 P ROBE S, “ LC” FORT0fE , “ NT” FRIEfE , “ EN” FOR e ; AL LI v il " %
RO BEFR A, KB R TE R

MR 2 ERMIDEEARELEERR

Table 2 One-sample #-test on standard effect size ( SES) of phylogenetic and functional diversity

FHIE 95% & {5 IX.[i1] 4 PH
SR
SES.MPD.PD -0.592 [-1.265,0.081] 2.030 0.077
SES.MNTD.PD 0.059 [-0.615,0.733] 0.203 0.844
SES.MPD.FD -0.754 [-1.859,0.351] 1.574 0.154
SES.MNTD.FD -0.074 [-0.831,0.684] 0.225 0.828
4 Z [,
SES.MPD.PD -0.087 [ -0.495,0.321] 0.491 0.636
SES.MNTD.PD 0.316 [-0.166,0.798] 1.512 0.169
SES.MPD.FD -0.329 [ -1.400,0.743] 0.707 0.500
SES.MNTD.FD -0.251 [-0.994,0.492] 0.779 0.458
CESISC
SES.MPD.PD -0.719 [ -1.447,0.010] 2.024 0.053
SES.MNTD.PD 0.143 [-0.167,0.452] 0.947 0.352
SES.MPD.FD -0.415 [ -0.888,0.059] 1.798 0.083
SES.MNTD.FD 0.224 [ -0.096,0.545] 1.436 0.163
EETIS
SES.MPD.PD -1.118 [-1.758,-0.479] 3.609 0.001 ***
SES.MNTD.PD -0.282 [ -0.808,0.243] 1.108 0.279
SES.MPD.FD -0.591 [-1.553,0.371] 1.267 0.217
SES.MNTD.FD 0.214 [-0.251,0.678] 0.949 0.352

TE: %% K7 P<0.001.
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