55 43 55 6 1 S & 7 i Vol.43,No.6
2023 4F- 3 H ACTA ECOLOGICA SINICA Mar. ,2023

DOI: 10.5846/stxb202008062047

FRERTE, SR, WREE SRR - YOI B, B8R, SRR AL, G, 29U T RV PR A X0 308 1 8 RPAIE 5 SRk e 6 A A5 241, 2023, 43 (6) -
2220-22217.

Guo R P, Wu Q M, Chen L, Payizulamu - S L W, Wang X Y, Hu J C, Hou J Y, An K B.Nests characteristics and nest-site selection of Common
Cormorant in Longfeng Reserve, China.Acta Ecologica Sinica,2023,43(6) :2220-2227.

ERFRIPXREEMBEEFES EUERE

FREBFEZRMALT ) KR OB MR - AR ZER LR EES,
LI

1 ALl KB A Zh ¥ 5 A SRR 24 B, AR 150040

2 AL A MO A AR B, B 110122

3 BB R A KM BRI BE , B & ARFE 830049

4 LAY REY 0, FFRK 161000

T SRR PRIy S 2 B Y IR RSl A A DGR AR SR, A PR v A AR TR T b, % 218383 5 45 1) S 3 % i 4
Lo FEZZW T, 2019 4F 4—10 Haz IR B | F2 00530 0 7 55 T 9 60 8 e v JRUDR 37 X P 3538 P 28 SRRFAE | Sk Re fiF | SE ik
WEREHEAT T 40T, SESRFRI (1) W f 8 I B B LR TR AR X0 ( P<0.05) | Jo] FETHE A 308 ( P<0.01) A 2 JEE A1
(P<0.01) AN TIRIEB 8T (P<0.01) FE/KHFE B 40T (P<0.05) f XIS 8L 5 (2) 520U /i 48 51411 6 45 1) R 7 g B R 1
(20.634% ) SFERFMTHE T (27.614%) FEPFET(13.901% ) JKFH T (5.782% ) FI I BE (5.069%) . iH— L/ H7 32
AH (1) 550 P 1) 3 90 REL A5 v A0 S, SEME AR T D0 S5 R 0t , 4L T I 20 5 48 v 1 40 K 5 (2) S XA A R A A% 5 2 3 1 28 of
RE fE ST AR | SR XSS RIZRHIE A SRR . T RaRas SR R BUR AU AP X 7E S XA i s KTR A

SRR HURRAE ; SLREGE R A TR PN 35 5 5 05 g 5 e XU X

Nests characteristics and nest-site selection of Common Cormorant in Longfeng

Reserve, China

GUO Ruiping', WU Qingming"*, CHEN Lu" >, PAYIZULAMU - Shaliwa'®, WANG Xinyuan', HU Jiancheng',
HOU Jiayin1 , AN Kaibin*

1 College of Wildlife and Protected Area, Northeast Forestry University, Harbin 150040, China

2 Liaoning Forestry Survey Planning and Monitoring Institute, Shenyang 110122, China

3 Forestry Planning Institute of Xinjiang Uygur Autonomous Region, Urumgi 830049, China
4 Protection and Management Center of Zhalong Nature Reserve, Qigihaer 161000, China

Abstract; Nest site selection, as an important part of bird breeding, is a hot issue in animal ecology. In order to explore the
nest site selection preference and the main influencing factors of Common Cormorant, a medium-sized wetland bird, we
analyzed the nest characteristics, nest site characteristics and nest site selection of Common Cormorant in Longfeng Reserve
of Heilongjiang Province from April to October in 2019 by Mann-Whitney U test and principal component analysis. The
results showed that; (1) Common Cormorants preferred to nest in the areas where the trees were relatively short ( P<0.05) ,

surrounding shrubs were relatively short ( P<0.01), vegetation coverage was low ( P<0.01), the distance from human
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disturbance was far (P<0.01), and the distance from water surface was far ( P<0.05). (2) The influencing factors of nest
site selection were concealment factor (20.634% ), nest stability factor and disturbance factor (27.614%), vegetation
factor (13.901% ), water factor (5.782% ) and nest loyalty factor (5.069% ). Further analysis showed that; (1) The
Common Cormorants tended to choose nest materials of moderate thickness, which came from dominant vegetation, and nest
depth increased with increasing latitude. (2) The characteristics of Common Cormorants nest vegetation were consistent with
the trade-offs of energy domination, and the feces in nest enhanced the characteristics. Based on above results, it is

suggested that the tall trees should be planted in the nest area of Longfeng Reserve.

Key Words: nest characteristics; nest-site selection; human disturbance and intraspecific competition; Common

Cormorant ; Longfeng Reserve
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o KERAP XA T HA IR T AR KT BE T H D RS2 8 km, M AL BOT J5L, F S7T | 445 2% Yol R R BE Y] o 1
A, OB IH IR R 140.3—144.5 m, B4 H 125°7'—125°15'E, 46°28'—46°32'N, B Ja L 5050 hm® , £
FERZ0 X (2138 hm® )\ ZZ 01X (494 hm®) FISEHIX (2418 hm®) 2 B ARG 0 ) TR KPR X Al
SR E BN B2 — W SIS LURIE H EE B GSIE B SR MoK & o Wi A w42 e 3 g
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o RGP XA — 4 T T B A9 A T35 (125°20773.09—125°19 '27.92"E,46°48'18.46"—46°53'59.05'N ) ,
TR T S (Ulmus pumila L.) 500 ( Salix matsudana Koidz) ST A, B34 5 — 2 B0 1Y 5 38 Fig 408 570 1
ZHH ., 2019 4F 4—10 A %@ s EORIR Si00E BNAMEK BENAMEE  BE SR AN Bl ]
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| 5T AE SR S e S0 [ | SR A7 Sz I i 248 ok S5 411 B SR 8 ARG R I R | SRA A AR S TR R
F 0L B LA B R B AR FE AL 5 AN T,

PRI SRR A RISk SRR AT T FHREALIRORES , A S BRA AR h sk B — R Sy i
X IR AR R S ] [ PR RR R A T DU R A (RTINS RS DX PN A S 28 S8 00 T AR S Rt AR, AT
BURREM &, TRAEE FoARBEE ARG AR AR HARRE EARE EARE BSES
A S PR 0L 1 330 48 ot AR K ] RIS 14) 435 5 S T O B8 5 S Wl Ak P03 B 5 BB 3 R bk A I B
F) 2 SE AR B 5 BE K TR B A SRR D MUK R R RR B, A ST R (IR AT, ke B 4 il St 77 32 Sy A Bl
TRARIRC AR 2 m DX B AE A 5 B, BEOK AT PR B4 R AR B T 10 m® 7K TE A BEES
2.2 Hdlnaba

5%, 18 ] Kolmogorov-Smirnov ;56 J 5 A $L 7% A FJG S T7 AR FRAEBE 2 B4 6 IE B0, A S IES
5340 (% FH Mann-Whitney U RS0 0F4 T4 0] LU . T FH = D A0 40 1) SRA A AE B0 AR PE Rg Ik 5 /T )
I RRERIE AT . SR FE R A TR 9 3 G 20 B e B Y E S e R R LS 8 AR R R A 12 4
BEZ A FH AR DG A 30 AN ) S (] BE RN A TP B8 i AH DG Ge it B (i AU A 36, -3 +
RN, BEMAKERE N «=0.05, Fra5dEitEse R BT,
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e 3E A HS B RN RDE 5 R IHEL (15.306% ) , b R =35 FIREL (100% ) , A5 35 ety S0k S
HAEMEBK 8 0.19—1.77 em, S KR BARIE 7.0 em, S/ EM HAZ{LZ 0.1 cm,

HAMEK N (49.87£1.26) em, HAMETE K (42.19+1.25) cem, EHNEK K (23.53£1.34) cm, HENRTE
(20.05+1.15) cm, % (2.5540.18) cm, Hi5(28.88+1.71) cm,
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R G e I T P 1) S O AR S) (X2 =58.723 df=4,P=5.379%10"") | 24k B LA T LA
W8] (39.732%) 7 (18.750% ) P (16.694% ) 75 (13.839%) At (10.714% ) i T4 U ik /> 5 3K 3 i 24 75 B
i - SRR ) — 2R T3 A5 (47.66% ) F 1 Ir B SR (43.40% ), =R BV (8.94%) 5 BEALr AL AR 2K
(5.244+0.258) cm, JP R EEZ R (1.742+0.114) em; SFEHL T & 298 (1.92+0.12) m, §[HFE (67.22+
7.92) cm,
3.3 HARHE

U5 P28 1 SR R A M4 (15.00+1.24) em B H (4.742+0.48) m [IFRA, M3 i 38 1) S5 A R F EL
AREFME(R 1) o Hd TeRE R AR MR FAER SR 5 A A BB T 0w /)N ik
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BB B (T HRBE BT | BE K TR B 09016 T RO e, MIFRACEE AR TR AR TR B BEA R 4 AN 3F
B DA T R AT S e T DL, P 1 SR P L AT ALY , O S 06 6 SR 75 A X 0 ( P<
0.05) & FEIVEA IR HBERE (P<0.01) ABEE BT (P<0.01) AN FHBE BB (P<0.01) K I S e it
(P<0.05) [ X IRSAHE

x1 BEFAMELFAKFIEE

Table 1 Characteristic values of trees with and without nests

BT 41 Mean
Habitat factors BEITA X HATRA P

Trees with nests Trees without nests
5 Height/m 4.742+0.482 5.739+0.706 2.974x1073 *
j&4% Crown diameter/cm 4.375+0.330 4.319+0.563 9.392x107!
J§4% Diameter at breast height/cm 15.000£1.237 16.033+4.493 7.680x107!
/K T 2 Distance to the nearest water surface/m 20.940+3.161 13.044+3.018 2.104x1072 *
Te AR E Arbor coverage/ % 55.497+4.609 61.915+8.265 1.467x10!
HEATZRE Shrub coverage/ % 0.849+0.673 7.041+4.490 2.400%x107> **
TEATELE Shrub height/m 0.106+0.080 0.412+0.210 8.646x107% **
FAR T E Herb coverage/% 19.101+3.754 26.020+7.496 3.273x1072*
FARTEE Herb height/m 0.94120.137 0.919+0.241 5.987x107"
FFE Total coverage/ % 74.050+4.785 92.449+6.524 6.071x1077 **
N AT Distance from human disturbance/km 1.524+0.046 0.697+0.166 2.220x107'0 **

#* :P<0.05, * * :P<0.01

3.4 HARIRETHRE

BN TRARMTE B o AR LA AR KIR(E 4 .3.2.5.2 1, 53 38 A F A TH S0 > 05, 867 1H L
WA R 1 B SR 0, P45 3 s, 5T 8 > E R B FREE R T 1, RIFDTHRIE 72.998% , 1 HH
i 8 D F AR REITA 20 DI ESH A5 8 &, JEICET 8 A F M IR e AT 5 R A AR i Y R 5 2
HiRE

T Je PR T A R B (32 2) 3R — kb, SRS BRI R 55 B I AH G R AN ey, SR A e T
HLBRGROME , TR 35 5 R T A R IR A B, W PR R L [ T B hk Bl S R B T, A
FRLGTH, S EAR NS RR BE A R A OC R BURGE , STE W 3 A 2 R — RO R R A A R
TR BERC R PRI 1 3053 P s o) SRS B PR () 2K B P A ST 7R S0 B R A S SRR E I, 58 =k
3 H BE R TP B RS AN B A PR AHOC R B R, T MR D TR, AN R SRR e R A G,
LT FRAMR T b o 1) SEASE PR TAL T I ARBL T IS B 31 AL T IR A 0 ih 21 19 5152 3 B o] XU e oy 2% 2
7, WK SLALA A R SRR S R, S8 DU T 3 a0 AR B R 0 TR O A i B B SG BE EOR g B RO
FE R 1 Sk JR R A RO ARG AR R - 257X R0 P A B BN O FR B e, Il S S 22 A
FIRARB)— G R, Sk oA ECRAR , S B0 o0 b AR o, SRS ], MO 275 75 32 i ot MR
N ERRER T L R T TEE B AR OC R B R, SN T 3 4 A I (R K A R SR BLAE R K
T AT, AR BUK IR ZE 5 , i 44 RAIR IR 8 /N F R0 v, 2 A5 R TH S5 — 5 e PR AH 5C R B0 s, I
W T SRkt AR bt TH S5 Y 8 A R i 4, 4RG3 3 P 108 428 SRk s o) TH B ) AR RE

o RUPRAF X 38368 55348 5 h 6 456 1) 32 5 ey PR AR Uy B IR | B8R0 R L TR AR KR
PRI SRR X 30 ) 8 0l A B e 3 P (20.634% ) S84 58 PRI HLFE A T30 IR A0E (27.614%) |
FrA i) B R e M B ( 13.901% ) BE/K TG (5.782% ) WY HAESFUEL , R — @ 2 FAB T IH 5 (5.069%) o
3.5 AN THAR NS

Mann-Whitney U 22 5 b 2 VEARG B0 45 R R - 58 A H8 i) SR BE 5 A TG s KBRS 52 S b (B 1) L BE K
T X IT (0.843—1.125 km) | HLIEIEEHK (E 2) , 4(90.145+9.905) em, 22 #5 ARy 4 X AT (1.86—
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2.17 km) W EL A BEL /N, R (51.654£15.044) em,, P SLIATRE S e b oy 5 4, O MG 025 5 o, TR
2 R S (R B 2 3 A 2E (r=-0.331,P<0.001) ,

®2 TEMISENTEHERTR DS

Table 2  Principal component analysis of environmental characteristics of Common Cormorant nest site

IEERRAE FE 53 The principal components
Environmental characteristic 1 2 3 4 5 6 7 8
FFE(E Eigenvalue 4.127 2.271 2.043 1.455 1.325 1.208 1.156 1.014
TTHk# Contribution rate 0.206 0.114 0.102 0.073 0.066 0.060 0.058 0.051
Z BTk Cumulative contribution rate 0.206 0.320 0.422 0.495 0.561 0.621 0.679 0.723
/18 O1d or new 0.051 0.009  -0.070  -0.043  -0.098  -0.064  -0.02 -0.851
HAMT Location 0.025 0.227 0.702 0.149  -0.020  -0.06 0.003 0.295
S5 Nest coverage 0.869  -0.103  -0.072  -0.206 0.019  -0.099  -0.013 0
F i $i[A]#E Nearest nest distance -0.057 0.047 -0.618 -0.059 -0.094 0.168 0.197 0.339
HLPE M Distance from the ground 0.121 -0.061 -0.115 -0.213 0.013 -0.199 -0.191 0.314
SRR AL Branch series -0.015 -0.04 0.012 0.037 0.072 0.842 -0.103 0.041
3% FT 4% Diameter of branch 0.021 0.667 -0.106 0.018 0.143 0.059 0.109 -0.009
I3 B BE Length of branch -0.144 0.671 0.228  -0.035 0.001 -0.296  -0.257 0.007
BB Tree height -0.697 0.321 -0.385  -0.058  -0.051 0.031 -0.08 0.132
&4 Crown diameter -0.251 0.562  -0.160  -0.193 0.042 0.533  -0.026 -0.057
J#i#% Diameter at breast height -0.522 0.518  -0.251 0.013 0.095 0.325  -0.166 0.082
150 The number of nest -0.211 0.452 0.02 -0.231 0.078 0.363 0.48 -0.222
7] B
EDEN{ZEPEEITIH the tree to the nearest water surface 0.031 ~0.089 ~0.042 0.148 ~0.013 -0.172 0.864 0.019
FRARZERE Arbor coverage 0.933 0.044  -0.104 0.132 0.012 0.02 -0.071 0.077
TEARTEIY Shrub coverage 0.079 0.112 0.089 0.005 0.866 0.104 0.099 0.064
TEA R Shrub height 0.012 0.076  -0.083 0.061 0.884  -0.005  -0.095 0.036
B RE Herb coverage -0.009  -0.074  -0.043 0.921 0.029  -0.102 0.036 -0.104
FARTEE Herb height 0.21 -0.018 0.371 0.725 0.046 0.127 0.118 0.139
M35 Total coverage 0.812 0.021 -0.097 0.508 0.133  -0.014  -0.033 0.030
NN TR Distance from human disturbance -0.152 -0.368 0.737 -0.01 -0.076 0.169 0.104 -0.007

g g
3 3
§ 20 g 300 |- °
= =
3 1.8 3 o
2 W2
=2 1.6 =8 200 °
w8 8
5 g 14 B 5 g
g 10 b ' ,
5 | © ] ! 1 | °
= 50 100 150 200 250 g °
b/ i prE/ i i
T PER Distance from interference/m Close to interference  Far from interference
Bl 1 T3 EE S AN ER AR & i8] BE A48 St 3 B 2 AEAANATFHES THEEELE
Fig.1 Correlation judgment between disturbance distance and Fig.2 Comparison of nest spacing under different human
nearest nest spacing interference distances
&1 e 7R TR B 0 R ) B A X AR, ST R R U Y Rk T R 7R B BORE B BRI B
4 Ttig

4.1 E P S K HE R
ARHIFFE P38 A A 1Y (2.545+0.183) em HLERAIN(28.878+1.707cm ) 5 ¥ B it /N F 2 VT =T R % A

http ; //www.ecologica.cn



6 1] FREGPE A e PRI DX G HS SRR B e A 2225

SRR X (FRTRR = VT4 X)) S5 BT Th P 59 1 (12.8+3.65) em SLIRAN(62.8+12.7) em Hi™® o KRS X
(R EE TS DAH B B B B I LI Ak £ A v, A B ) ORI, SR B IR SR
W PR RE S /b 1 2R 5 T IR A RE S 28 S R R A R BN ) R, A ST B 6 e O
BN BRERAE B

SR IT T A p e S A AR R ST A BAR 0.19—1.77em, = VLAR AP DX BEHH A K 388 i 248
A FH X3 A 4 D SR AR A A S SR L IR A2 (1.0740.03) em AN [] S50 b 317388 Py 48 1) S04 240 4
TR 0 A8 B, TR 00 o e R ML A T 1) SERE S5 i M3 8 45 Al — 3
4.2 5 P I BT

TR 2 5 e PR SLhE I | H 2 A FLAAC Y A 25 PR B 3 17 P g ek, DT 32 A [i) s, L A Sk B o
BEUR F 22 500 R KU DR = VAR X 14383 P S R | 757 10 T2 3 Py 248 17 Sk 22 6 7 W o
P St ek = 58 A A B TR AL | R e VT AL e B 2 0 1 AR P DX ) 53 ey 248 D S A T oK S i P 3
P2 R IR 2 o 7 RO £ RE R 3 1 | BE A R R

VEPEA I 1Y SRR AP B AU PR 3R B 1 JCHE , 35 B SL R NG5 SE i IR R BB Sy 15 BEHRHT R
IR HERRE AR T o VTR DX 30 S 4 A7 SRMIARS 1o 3 i =l LSRR 2 T e XU LR X253 s 2
S B RIS T AR S, 22 S MR 56 s SER RS v AL TR OGBS T A i B e LR X B IX
WIFZ IR CAIE , Wil i 2 SR 3 A D |8 g 2 Jo pols S e s Ak, PRI e PR S T — 2B |
X2 32 B L SR RIS — B0y A 53— T S e 1 R RUDR B DR N TR B 2 BE il 2 R
PSS SRS TR, 5 ZEAN TEAT 1 IR R ORI R
4.3 I A Y SR IR ARAE

SRR VAR A0 1 R A AE 5 2N et SCIC AT , R 22 K0 s W R 1) T e A BE58 i S R B KA A& AU
F/MERE RS IS (Lonchura striata) (I HAR AT 5 6090 K 8 IR AR BOME 5 B2 J8 A DG, WT 45 4 3448
YRR IR ERE R RE S K o 22 10 R 5 FH T 2900, $20 B i Th &Y B AR S ( Sturnus nigricollis ) F1 &5
(Pica pica) VNG S HTAE RN Hb T ELAT — 5 I B3 00 i A Ay T i FL R AT R R UE 8 4 SUE 3R

A BT R, 308 25 228 A 1) RS O R I 5 308 5 208 B £ Ml P S kAR 0T, 1B 4% BE RS Jo) [ Al ol A
G EAE, 2 T O ERICE Y, TR R SRR R BE i S 3 AR Bl R R A R R R ) S A
(RTE 25 ), O (B e SR 2 M) 2247, 5 R 9 S e PR — 3800 RO 35 B AR SRk A ) T 42
SRR )3 i 008 B b R AR 55 BRI, T DA B K B SCR I ( Elaphe dione ) %K [ LT 1 KL, 1
AR BB SR AU

30 P AT 14 R TR SR S (off Btk PR B IR MR AR L R AR AN R A K (8 S SR
DY i PR SRR AT A7 S5 DRI 58 DR B I 22 S S0 B | 3 2 S ) 33030 6 228 17%) BV 2y, B L 1
Ht A FAA A B

B Bk RK R S A Bk PR ) = R R ) U R SR B AR MM ER R, &iE
(14 i P 0 5 1 T B B N UL 8 4 12 2, L RB AR AR B A i e R 1. X T8 8 (Aix galericulata) | 4% k15
(Anas platyrhynchos) ' %1% 2% R 25 F) S Sk 6456 14 15 B2 5 i R 7, A ek O S0 i) - 326 0 DA 8 6 i 1Y
Hhk Bk R R 1 S S e B A B B A, 5 R EY ( Circus cyaneus ) NG B XA S R EA K,

BFEAI, b 2 5 SO 4 B A 00 5 R, 0030 A DXL S o
B AR L, AT S 2 LR VAU SR, 5 S0 0K 7 L 0 )
AL FHIHSE—H R AT SR A RE W AE, 50—y T IH S — R AR 3 1 o oo ok 1 4
G, A A T SR U AE IH L E AR SR AR SR HI Y S MR AL 1 SERIRT, SE S] LK B
Z W BN S TIC T 4R S84SR 2000 108 0 S MR T4 ) R IH S AR Bl = 2250 () MR 2 75
KRBT 4 3 4 B A DI, TR 1 S0k
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4.4 OB TS RN ST R

WS 7 ,2009—2012 4F[8], BEE A Esh el , Je RO X R 526 m e by 16 H 33 Bl 142 Sl 2]
13 H 20 Fl46 Fh* AW 2R BRIGBEI T IS0 e KU B X5 28 f 53 000 S ff 1) 3 S TRT A TR —
DX ALY 2 S e e PRER A T e Sk | SR 7 o TSI B SRR e 00 5 A B8 rh R R 2% BE 4K
Pl FE AL SR, R I P B A /N S BERERE A T B | B FE RN R R
JRUBR AP X 8 308 0 2 i o) 8 5 A TR DA SN (H 5 ) S A R, RS2 4 A Bl [l e, A&
5 ST A= 0 B 105 28 SR P 2 B, 33 S 2 TN 2T Sh B IR Fe W 1 D B, A 30 ) e B 221 51
T AR A
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