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Abstract: A study of nest-site selection of Ardeidae birds was conducted by plot survey and line transect survey
at Zhangjiang Estuary in Fujian from April to May in 2011 and 2012. The characteristics of bird nests were
measured at nest site and control plots, the variable collected were used to conduct a t-test to address the habitat
factors which may produce influence on nest-site selection. The study result indicated that habitat factors,
including base diameter, average height, density, coverage, proportion of tree Kandelia obovata in the coverage
were significantly different between nest presence plots (n =23) and control plots (n=37) (P <0.05). Also,
significant differences existed highly in proportion of tree Avicennia marina, distance to road, distance to village
and distance to culture pond (P <0.01). Principal component analysis shown that both of vegetation structure
and disturbance sources were the main habitat factors related to nest-site selection of Ardeidae birds . Vegetation
structure could influence community structure of Ardeidae birds, while as reflect the assembling breeding

behavior of the birds might influence the vegetation structure.
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e/ ) (KRB 2005) .

CIAMOETR i IR R 2 — AR
A TR P TR MR RIS X, AR
P QIS EC R €/ TR TN IR N 24 AR R ANTTR AV
W, I L TR AE G KL T Rl BE AR
Z R AR LA e A TRk A AR A A TR, 745
ZUR AT AR I AL AR SN, XA
MRAESE BT A B A S 0 A A7 55 1 B M vl
AR B (XIS 2006) o ASHBIFFEAE
T LI AROR 3 DX L 4 28 BT 400 SRl S
Pl A 358 PR 18 A A SRt L 20 B 5 i) Sk e
5 R MR A SR A AR S DU O R
[ ZTAR AR DR DX ) 15 A S5 ) P 4 AR

1 RS XIS 7 1%

1.1 MARRIEER a2
B A TS B (& 1) BEE B 10
km , M1 Zb K 28 117°24'07" ~ 117°30700", b 45
23°53'45" ~23°56'00", 14K 6 ~8 m, PRIIXTE
TEEVT T A L3 AVY T ol v O 3 b, A T ARGk
2360 hm® 51l J W7 BT T O 2R UM, AR
TR Ot R KR R R, Wl
FRFE I E T AN B P
B 2% 2.32 m, e R 25 414 m, f s W) 67
7.70 m, {RPXA 215 H 38 B 154 Fl, H
K7 H 15 BF80 Fl, f4F X FEEM Fh Ry Bk
i ( Kandelia obovata ) . Hil & # ( Aegiceras
corniculatum) . F & 3 ( Avicennia marina ) 3 F
(CBRMG 2001) , A9 X K JE 30 % R 5 2% 2 2
TEAEBERAA R0 B RETR 2D AR (1
1C) , Hrp 20 AR LA 103,75 hm® (X I 55
2011)

1.2 #MxRAE TERMHEEIEGE CRT
IR S 2R R B AR, ETRIX
(F1C) MIRFEL 1 ~4 P FRAE B 2Tk

TSRS 2K R R DA 3 d, gk
—WR, AFREER T ~ 12 PR MRS S R 1Y
2 JAA R RO AT 2 h WEEfT, B
PEACEAE 15 min, B0PE 3 d,

TEH RIS R ELX BEHLIE 4 m x4 m AYFE
75 (K 1D) I sRLrm A Boar LA (REpLm
10 BORFE) (S5 Bm e SRR
JiERi37 S U EE AN ERTE N L SN R D DY A ER AN R
FHES 4 D EER S BR8P E SO Are gis
PRI, B 4 m FEMELR 5 FIRELL 6 (K 1D) L id
A A Y SRR SRR B R LI 3 i B R
TR KHaE , TERRE R S IX 20 50 m LIS E
X ZLR AT B AL, BB 50 m ff—1> 4 m x
4 m B RERETT (181 1C) R 20 04 TR
HIX,

IR R RN A 5
BRI = A S R/ A A AR
FRHE = LD x & L8 % 2 FERh B
MRS IO = FOHE RS 2R BACE < P A
SRR 5 R /R A T R S SR

PLEHREET 1 82 SRS RALTIRY
REATTE DAY SO RS 28 L AR TR Y 2 I
B, B 2 BRI SRR R U 2 5
ATV I 2 5 B p R 5 80 |
1.3 #HW\EHH N H Kolmogorow-Smirnow Z-
56 o A B S AT IE S A, W R AR AT
B IEZS S , WE 0 ST FEAS o~ 56 %) 88 XA
T3 55 % BERETT 9EAT 22 5 LU A, W ANl A2 I
A& W B S R BR8] Mann-
Whitney U-F58, 4 3 0 70 8 7 vk 20 A
SRS 70 RS 2 Bk e Py, LA B
SrATEIE R SPSS 17.0 52K,

2 ZER 50T

2.1 BREBXENSHESHEMIT HEk
B, 0% ( Egretta garzetta ) . % % ( Nycticor
nycticorax ) . 4% % ( Butorides striatus ) . b %
(Ardeola bacchus) A-75 % ( Bubulcus ibis)S Fh
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Fig.1 The Mangrove Nature Reserve of Zhangjiang Estuary Fujian

TEWEAE 7. Beach vegetation; #F Hi: Cultivated land; #f M. Bare land; #K Hi: Forest land; £ JF: Village; 7% 4.
Aquaculture; ¥EVR ; Tidal flat; 7KK . Water; LB . Mangrove ,

A, mHELCEREE B AREEIL LR OR R XA B R B CARENETE AR RO X AR SRR 21 ~4
PEEREL | ~4 57 ~ 12 RPARERER 7 ~ 12, I E ST IR s D B RS2 DORBER 205 ~ 6 MR A LR
5 ~6, BRI AL U X R A R,

A. Geographic sketch map of Yunxiao County; B. Geographic sketch map of Zhangjiang Estuary; C. Habitate of

Zhangjiang Estuary:1 —4. Line transects,7 — 12. Sample points, White points, control plots; D. Geographic sketch map of

nest-site:5 —6. Line transects, Black spots. Nest presence plots,The area formed by white line on Fig. D: Home range.
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FEFERTHRPXE LXK (F1C), %ﬁli
ALZ) A 3 000 m*, 2011 4F 8 A i Ay &

AR 19. 47% , % N 0. 354 §i/m* ;2012 E
T AR 5 X T ARG 25. 33% 9 0.342 B

m” ; PAE H R R 5 28 S (0 Bl AR G R Elﬂﬁ
AREE R BRI A TR R A
HEXEH A RS 28 R B 2 089 H, H:
PP 1 422 H (68.09% ) ., i % 43 H

AL AR E RS SE SRRl AT 1
R SRR R BRI —E R,
B R AR b U AR B e R e AT
BV B rh a0 TR D s G A B R ]
AR 0 32, 8 5 50 RE G M JH 1 3
Tﬁ%%‘“ﬂmi@%‘fﬁ%ﬁ@%ﬂ%%*ﬁth@%iﬁ

e, T AT 5 DX R oA R 2 B X
“‘iJLE/J%k%‘%IJL:LH*H{u@ EPEIE A i i

(2.06% ) Br%5 244 L (11.67% ) B 254 /N, Z B A T I B 1 S8 12 /N Bkt _E
(12.15% ) A5 126 H(6.04% ) , i, AT E HOR RO, R 20 A T3 X 7R L
2.2 BREBREHFBUESENREREFE NEK1 DX, SR ) EBAE P X
F1 BREEEURFE
Table 1 The nest site characteristics of Ardeidae Birds
- (18 i s s e
- w Egretta Ardeola Butorides Bubulcus Nycticor
Variables . . .
garzelta bacchus striatus ibis nycticorax
#t Number 22 8 11 9 8
HE B4 75 BE Height of plant(m) 2.77+0.49  2.80+0.31  2.85+0.27  3.12+0.13 3.39 +0. 46
HOPH R Height of nest(m) 2.14 £0.25 2.25+0.30 2.35+0.25 2.31+0.13 2.60 +0. 26
iCRi A Proportion of tree Aegiceras corniculatum 0.58 0.25 0.27 0. 00 0.13
Fon e Proportion of tree Kandelia obovata 0.27 0.75 0.73 100. 00 0.62
FH'E3E L Proportion of tree Avicennia marina 0.14 0. 00 0. 00 0. 00 0.25
Hi'E site i AE e8] PR XA ARIEX A e R

AR AELE M AR £ BB S BN L RO ikt 204 R ek

Proportion of tree Aegiceras corniculatum

numbers of tree Aegiceras corniculatum/numbers of mangrove vegetation;

Proportion of tree

Kandelia obovata; numbers of tree Kandelia obovata/numbers of mangrove vegetation.

R2 BREXRHENEAFENREFTEESHHLER
Table 2 Differences in habitat variables between nest plots and control plots for Ardeidae birds
5 L Siinzy: X R T ¢ g 7 i f‘z%ﬁ
Variables Nest plots Control plots + value 7 value P Significant
(n=23) (n=37) P

J£4% Base diameter (cm) 4.95+0.34 5.73+0.27 -2.350 0.019
5% Coverage( % ) 0.75 £0.03 0.67 £0.03 2.128 0.038
ER AR S R 2 Average height(m) 2.90 +0.11 3.39+£0.14 -2.664 0.010
12 L 1777 5 725 Maximum height (m) 3.31£0.12 3.68 +0. 14 -1.821 0.074
BERELRE B8 Distance to beach(m) 89.13 £5.07 80.00 £7.01 1.056 0.295
{38 #1525 Distance to road (m) 342.00 +8.12 115.68 £9.01 -6.462 0.000
A A B 25 Distance to village(m) 960.43 +4.93 512.97 +40.95 -5.838 0. 000
BEb 3 #E 25 Distance to culture pond(m) 347.83 £8.50 159.19 +14.28 -6.132 0.000
MR BE Density (#5/m?) 3.48 £0.32 3.12 £0.50 -2.304 0.021
FKJiti HE Proportion of tree Kandelia obovata 0.19 £0.06 0.42 +0.07 -2.551 0.013
i #£ b Proportion of tree Aegiceras corniculatum 0.80 +0.06 0.31 +£0.07 -3.945 0.000
LI B FEL Number of Mangrove species 1.74 +0.09 1.70 +0.12 0.237 0.813

a: ST REA Y t—*@%;b:Mann—Whitney U-Ki56 . a. Independent i-test; b: Mann-Whitney U-test.
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SRR TIT A LE (35 2) B R S 2R ik A *4
DA SR : SRR A R GE B b BGE , A

BHEREINERSHHEREN R EER

Table 4 The rotated component matrix of the

i S TP AEAE A AR L 51 L KON e
AR, A 46 EL B 5 FERRL R AIE |, AR 5
AR REAR S BB P BRI,
BRI B EE Y BEA FERE RS FE B IEEE B AR AR
F 4 D SHE SLIE 5 0 BAE 7 LA A O

nesting habitat variables of Ardeidae birds

EMEST (P <0.01), H K m B R RETR I
LT RT3 S SHE SLHERE DT 5 0 BREE 7 6] AN

AR E IS

2.3 BRESXREIEENIZMEER XER
B2 23 A BLHERE T T E R BT (R 3)
B2 A ER R EE S R T 1, Bt orlkiR
ik 76.580% , ULHHIX 2 N E WA HEAMLE T 9
MERIESH T EAMNER, RUMREER S
FNF AR R . PRI ER G 2 A4S FE I
TR EANT 5 B AR AR 5 i PR 0

*3 EMNESREINAEBEER
Table 3 The initial eigenvalues of principal
component analysis for the nest
habitat of Ardeidae birds

s g THRE()  RTORE(%)
IRy RFAEA Ratio of Accumulative ratio

Component  Eigenvalue

contribution of contribution

1 3.912 43.463 43.463
2 2.981 33.117 76. 580
3 0.920 10.223 86. 803
4 0. 607 6. 740 93.543
5 0.230 2.556 96. 099
6 0.212 2.354 98.453
7 0.133 1.483 99.936
8 0. 005 0. 055 99. 990
9 0. 001 0.010 100. 000

M4 AT A2 1 E e, B4
ot B PR R BRI EE AR EE AR PR T 2
far 26 0B S Al 2, 3 6 A8 i 1B, AR TR) 7
T Sz e 1 ) I 28 B A R W A5 R R AR o
A4 A REREAS Y . AR5 2 TRy, BRI R
B T R R RN R A D] A A R
WA g, X 3 AR S ke 1 B AR I 2 Sk 19
ERYISE S A RS 7 1 N

AR FHAE M) 3 Eigenvector
Variable 1 2
342 Base diameter -0.815 -0.341
TiJE Coverage 0. 636 0.041
%5 Average height -0.878 0.176
HEE B 2 Distance to road 0.335 0.915
BRI S Distance to village -0.011 0.914
L B Distance to culture pond 0.307 0.907
H PR Density 0.764  -0.104
i Lt
-0.799 0.402
Proportion of tree Kandelia obovata
L 0. 802 -0.404

Proportion of tree Aegiceras corniculatum

3 U ®

P SEVE 25 F AR R 2 0 B b 2 4
MY Rh ZREPE AROR 57K sl B2 R 2 2L
PERI MR (R0 2005) , W3 5 AT UK B, 17T
F1 5540 HAR EE, BRAR R 2T AR, JEL T i B 1
Bt A A ], 2 4 P ) 2 R 1 S A 2K )
AEE; SEEETLOANTYEI T, 285
FRAOLE AR | 0B A 5 R AR (U8 S A B )
A2 FEWATT AT AR A L B e
AN LAY 3 AT R TR S MR = b A 455
TIPS R AR
—FPERAR + PEMR + KR R A S N X —
IR A B Y 19 SRV G S [R] T A 2 R A
SRR (JATE 2010) , R B R B AL 26
ZRENE

HLREBERER B AYJE R T B 1R 52 AL,
XL BOR AT B 2k 1 0, B DX BT 2 8
4 RVAR S ) AR 2% 1 DA B B A /NS B 2%
PF, WFFE DX A0 2T AR ARAR G i 2 1 DA LA
CIAMOT Y R EEAE 3 m A A, T L XA i i
7KL R BE AT 0. 6 my 2B AR Hls 9 B A7 1
TR =F 8 B R Ve 4K 1 1 766 45 (fi
SRIRAE 2007 ) , A5 45 = & 09 3h ) A vk sh
Wy, 0L SR FRAE I A FH S AR BT SRR R
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Table 5 Ardeidae birds community structure in different habitat
Hh gL = B E AL (WD) T, b s
Site Location Habitat ( tree) Feeding site
gL P M G S RS LIRAR (AR AE BT W MR SR
Zhangjiang Estuary, Fujian B HE K H
G B (53 4555 1999) U ROH T SR O ARTERE R ZORARCIRAE Bom R T HER SR

Futian, Shenzhen
IS % E. eulophotes \F57F
sinensis (5L

FREET ( E 5 2005) SE NS

Xiamen, Fujian

LRTEWI T (227K BRLAE 2008)
Wuhu, Anhui

AR (GBRMESE 2011) b+ L5 495

Queshan, Henan

WL Ry 1l (ORGSR 1998)
Taigong Mountain, Zhejiang

1. cinnamomeus

% Ardea purpurea \ K ¥ * Egretta alba . ek
Ixobrychus

To N & T AR M (A BB Acacia

confusa oy BB W\ Pinus massonia-

WV TR
na)

Aok K (2K Cunninghamia S K
lanceolata . B B ¥y, #& B Cin-

namomum camphora )

W It i AR (M B MR I OKH

Quercus variabilis)

AR B IR AR (SRR . K KR
W &  Liquidambar formosana .

TRy

# HEBFP, % . dominant species.
KT EFW RN BRI, FineihE
FAR TR ER A Eh 5 a2 [\
FEIR BRI, [A] B B 6 7 A7 FR (1% B 1] B 2 kA
R EME M, AR B IR E
AR (Gibbs 1991) ;38 &5 it L, 3047 HoAtb ik
B K NFEE S 0T 2D MR T X
TEE MBS , 5 R H A AR M A L, 32 XU 5 M 48
557, DRI B T YT T e X R 1 S B 137 T
A4 235 40 572 i) 5 255 1) 3k TR B (A 4 R 5%
2000) , FH T VT A VIR /0N B 2T R 3
TR RN o R R 2 38, o] LA T 2T 4 1) 56 5, 1%
LT 1 e B, R T LA v 5 B 00 e R e 1k
BT S 5P RRE T, e R S 2 B
I, HAEMERIRAR | B R RN
AR PAT B 5w, BT LA A6 L B 5 i 2 3 AR 56
B v AR R BRI L 4 S8, SE TR R
FIRE R LA, 5200 5 B 5 2 LR VERE . I LA
A6 L5 M B R I 20 B M A i 2 A Y A

BT UAE 2 LSRR SRR B P B
AN A R 2 S, SR A Rl AT BT A
] ( ARBESE 1998) , AHIFFE H 3 Fp R BLLL B Fb
HRA RS HUE HR R 056 X R B
PR TR S5 X0 R 6T 7 B 0 e % 4% AS A
], X FPK A S B g, 50 A Y
A B A ] (SCpiih 2 1999, (R4 2001, 125
&5 2006, EAEZESF 2008) . HZ, H TL0R i
ELEEARON TR 6 A MR S LY T 15 25 )
A BRI A oA T 22 )R R K43
AR , [RGB b () s [ AN 5 M)
RS R R, ORI X B T 415 %
BAESGLIAN Ay 4 g SRR R b X ) S
HLDXZTR A AL 32 T Y 80% , AR X I 32 ZE )
FHMAE S0 55 00 B %5 B T r A RS 2
68. 1% , LA LUt 21 AR A B4 A 1 A 7 254, L
P B RS R BEE 45 R S
VRIS S FIRE LGB, SR A SR IS TR i )
Mz — (R 2002)
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TEEFAMR A vp R B, S ZL R A I A 4
JER R A DL R YR U8, 3 ™ B LA 1 £ A 1)
JCEVER] M T MR IE R A K AT, &
345 (2005 ) 7EXT 52 1] (0 4 B S S8 AR T E Bt
RIZ TIEATE P R I, B RS SRR B S 3
LTS R LR E R, BIEEE SR
AES R S0 2 vh B Se kg ) i SE T, R A A
RAEAL T BUE b A SR RIS RE 2
B 5 2 e 44 HOBB I 5 1%E S T 53 R BT b
(Baxter et al. 1994) . DA 1B 2D AR B A B
RETE TR 454, 32 3 B R 15 S AR T R ) 52
M) , XA I, A ol S XA B A AR L IX
A E SRR ERZ —,

TESLHEAE Ty 500 BRAE J7 1 Lo A b e B B
TE IR B B R Y SRR E R R 3 DS
R EZR (P <0.01) X £ HER 52
SR VERE XS IE s A FE R IR I B B
SR ZUA ALk, RH OCAE [ 23 A 6 B PR 3E % B
B PEA FERE R B IERE S 2 NS HCA AR
SER AR S, X 2 e T B — AR S R B A
FE HIEAEAE  SX U T A A TE B 5
W, S G 5 ) 5 R 2 A R e ) R AR B
ZH, RS RER AT N, AR, 55
B BN (Bellinato et al. 1995) , A
T B TR B S R B R 5 285 B o)A
MR N R Z —, 7E R FIE T I
BT AR 55 DCRE B8 B R IR A A f /N R
BN RS ZEREARIX AT 53], A D R R IX
SRR 2R A B LD A AR BN D v AR SR IX, R BB 41
BREARIX Sl 2 A7 88 DX R BRI /N T X (& 1D
TRAAZLI AR RE S W6 2 25 1, X 2 LA T4
AN B 5 8 S R ) — A A
R, X5 EMA(2005) ARWFSEE R —2, W
ARFFEINN (I 2001 ) , 4 R Sk vk 7
ANZETHUE SR A X Al BE = i TR
BRI R 5 AN [ AR D S B i il i 45

TELAER R S Sk Bt s b, m &
(i FHAE AL 5 B 1 B, HE S PR Y
HE 23 [A) A 25 FAS [) B RE 5 0 b ) OC 2%, AR
NG R SRRy — DAY, B IX

SR T e (HR A4 5 A0 T B R S SR
B AR, B [A) A B R 28 R IX A
PRER)— B 73, T 4 ) e AR AT [R] b el o e o
A FRIE T BT A, 25 A BR” IX — i
PR IRAEAATAE R, 5 4 0l 2 A0 Rl il 55
H LA W det B R B R L AR IR
B, TR AT RE B UE T B8R 0 5
bR AR 40 R X R ) DS B R 14 B )
D5, AR B B A MR BB P i R v A RS
ey % B G ) 5 SIS W T3 9 A A 1 SO i Aol
oS5 DX i 45 4 5 I B RO AL ™ 2R T 70
T I 73 P A ) 22 S e 1 R DX R T R )
B BB, o n] RESK Bl 23 B Il R A4 2 1
TTAYRCR | X SR Ty 20t — 05T, A AR
iR

Bt EANTARES I AR ORI AR B,
e —IF 2l

2 % X M
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DM ETTERKEEE

FATLEAL TN BT T35 (40°00°N, 115°26'E) KBRS ( Seicercus soror) :2011 4F- 6 A & B
1 232012486 AR5 B, ZS7EHRZ 1100 m @R HARA F30TE 30, A2 55 v 5 K £ g i pk ik
(Juglans mandshurica ) F1ILH ( Populus maxuimowiczii ) ,

AEHCNIE T TR B A, THOE SO IR S 3t i IR FE 52 3 ol S 385 SN WX R 2 P P

A (G, 3K EERRE AT 5 4 HERS S i ( Seicercus complex ) YA AP AR X 43, BN R iR FE 4E
B, k2 HAMRS 10 A0S IR FE 170 5 35 A B 4300k (1. 086 +0.060) s (CEIAMH + brifi 2 ) F
(1.179 £0. 056 ) s 3 Fe =y %53 31 4 (7. 532 £0. 742 ) kHz F1(7. 351 +0. 591 ) kHz; He /KA 255 51 A
(2.476 +0.312)kHz F1(2. 442 +0. 297 ) kHz,

NS A L R 1 H IBCRY LRE RS2 B0 DNA L 3784 Cyt b )41 707 bp, 5 36 [ [ 57
W4 AR A5 B H 0 (National Center for Biotechnology Information ) 24 4 Hik B2 5978 19 ¢ 51 L X, MG
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