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A multi-scale feeding habitat selection of Red-crowned crane during spring

migration at the Shuangtaihekou Nature Reserve, Liaoning Province, China

WU Qingming, ZOU Hongfei* , JIN Hongyang, MA Jianzhang
College of Wildlife Resource, Northeast Forestry University ,Harbin150040, China

Abstract; As a globally endangered species, red-crowned crane ( Grus japonensis) got a lot of attention by scientists,
conservationists and the public. The continental population of red-crowned cranes continued to decline and the quality of its
breeding and wintering habitat also faced serious threats. Shuangtaihekou National Nature Reserve is an important
distribution area of western continental population of red-crowned cranes, meanwhile is the main stopover habitat, northern
most wintering area and southern most breeding place in China. In recent years, the human disturbance such as tourism,
agriculture reclamation, pesticides and oilfield development in Shuangtaihekou Nature Reserve is increasing. The spring
migration period is an important life stage for cranes and directly affects the success of next breeding and population
dynamic, so the feeding habitat in this period is especially important. The feeding habitat selection of red-crowned crane
during spring migration between March and April 2008—2010 was investigated by fixed-point sampling, two-dimensional
coordinate method, environment factor measurements, and factor analysis. The results showed that (1) during spring
migration, the feeding habitat selection of red-crowned cranes included two scales and three selection levels, respectively

are feeding habitat type selection at the macro-habitat scale, feeding ground selection, and feeding micro-habitat selection at

BE®WE: P e K AR WL 55 2% (DL12EA0O4, DLIIBAOL); [El % H SRRl % B 4 Wi H (31070345) 5 i [ 1 1 5 #2414 T H
(2011M500631) ; BIpITAA )5 % Bh 2 9% (520-415268)

Y5 B H#A:2013-02-04; &iT H#3:2013-07-02

# W IHAEH Corresponding author. E-mail ; hongfeizou@ 163.com

http ://www.ecologica.cn



20 1 FIRHT A5 Y TS A 400 D8 R S 22 ROBE S 36— RUUUE 1] 1 A7 DX 6471

the micro-habitat scale; (2) red-crowned cranes preferred to select the feeding habitat type with reed marsh (90.00% ) ,
occasionally select corn field, mud bank, and meadow; (3) the feeding ground was selected according to macro-habitat
factors and disturbance factors, among them the macro-habitat factors included lakes, dams and burned areas, less than 30
m; disturbance factors included strong avoiding factors, such as residential areas and oil fields, and weak avoiding factors,
such as roads, with avoidance of areas greater than 1 km from residential areas, 2 km from oil fields and 300—500 m from
roads; and (4) the feeding micro-habitat factors included vegetation height, vegetation density, and vegetation diameter,

sites with little vegetation coverage (5% ) and vegetation lower than beak length of red-crowned crane were preferred.

Key Words: Red-crowned crane; scale; feeding habitat selection; spring migration period; factor analysis;

Shuangtaihekou nature reserve
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Fig.1 Feeding habitat type of Red-crowned crane during spring Fig.2 Group distribution of Red-crowned crane during spring
migration migration in different feeding habitat type
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(F 1) Hid 60% , FEAME T4 9 ANFRE N R BT BA 115 B, BERS SR T 101 TS B £ B b e £
AR R A5 B, SO SCHCAT 4 AR I RS HAR D RO FRAE 1) 5 (35 2) 5 Hoom il e SON AR SR I 1~ R A 85
RIS a7 W ES R A1 By WS R

®1 AMBEIHRAESMEERRIEA TN RRATEHE
Table 1  Accumulating contribution rate of factor analysis on environment factor for feeding habitat selection of Red-crowned crane during

spring migration

X% FHIEE DR/ % BRI %
Factor number Eigenvalues Contribution rate Accumulating contribution rate

1 3.273 32.73 32.73

2 2.289 22.894 55.624

3 1.606 16.056 71.679

4 1.239 12.39 84.069

5 0.777 7.773 91.843

6 0.298 2.980 94.823

7 0.216 2.160 96.983

8 0.159 1.590 98.573

9 0.143 1.430 100

R2 ETHAMBRESEIMEZFNERSSF

Table 2 Main component of feeding habitat selection for Red-crowned crane during spring migration

MY Component BIE +hrifi2E
1 2 3 4 Mean value+
standard deviation

M8 B B Vegetation density/ (#3/m?) 0.6092 -0.1261 0.0133 -0.0362 182.06+49.13
FEWE S Vegetation height/cm 0.5092 -0.1186 0.2353 -0.0827 2.72+1.34
M B 4% Vegetation diameter/ mm 0.3337 -0.0003 0.1928 0.0185 5.56+1.28

BAZK I 2 distance to lake/m 0.1029 0.6534 -0.1804 -0.0275 18.19+12.55

SREHEE B Distance to dam/m -0.0126 0.6998 0.1059 0.2015 13.73+10.56
T8 4 BE 2 Distance to road/km -0.0657 -0.0742 0.0245 0.2665 0.360.12
K BEHLHEES Distance to burned area/m -0.1441 0.4573 0.0185 0.1033 3.15+4.62
IR Distance to oil field/km -0.0113 0.0699 0.2311 -0.0528 2.48+0.34
J& B X Hi S Distance to residential area/km -0.1527 -0.1346 0.3327 -0.1089 1.45+0.23

4 itig

4.1 TLENLE MR

K FFRIT T TOUES T8 i B 2K A S AL b X RFIE 245 5 f7 A S TR AL 2 Kb 7 T 75 31 ) TS
B B 1 D0 A 2 M DS TR — B, 3 Ol P S VR R S A S AN TP TR R R R T A B b RN 4L
PR3P DX P TOUES AN 348 R 5 R 3 TOBLE T 1 ORA DX A PR TR RS 3485 5 FOK M el | Eifa) 3 b,

PSR DX IR 1 S TR 38 DL =5 T8 3 A I AR, 5t 2 TOUAES 32 sl O 7 Bt e 28 P A g 25 78, O TR
DIl i TR AE R — BT A IS Z I S 0 A7 o 7 ORI IR OE R B A AE . F T 3L 9 22 5, B 1]
CR S X A — 2 R MR , BELR A A 2 R ) e 2R A B Yok IR (1 il T bt
B MEVR 9 A AU , AN BV A 7 B TOUAES O G- 0 1% T8 £ G 2, e B A /D 00 1) TOU 8 £ 7K 8 8602 X 3
HEATER T . DG T EKHE, P CR AP DX A9 2 3 FE A7 AR 22 5 5 LR AR 4 DX IR 3 FEO TR AR X T2 LA
PP DX Rk A A O () — 22 2 A28 B DX N, 12 X3P oK s/ FLTRTRR 4/, DR LR A 4 DX 90 A 5 21
R FLIX P A0 53 oK G — T B B 2 AR | AN R oK L7 P TS 75 10 %) 30 B b e
Rl 2 A1, 12 T A T B30 1o X A XS A T 4 T A A A BB B2 W 2518

http ; //www.ecologica.cn



B
i

6474 2 SO Eire 3%

4.2 TLEE HBERE T R R

S —E R RO AR B MR BRI R B . RIS T LA UG AR X, BT
ST TR G L b P R AT (A 5 BE Y R 182.06 ME/m® AE B ER EERI R 2.72 em M EH AR R 5.56
mm) HAE R N HA/NORHE, BPANIER & B, Z I G X R A B S T kS, R
43 DI PR BH G4 S b 2 R e A T XU 7 R A UK T KR A R K K IR A R B g e T Tk
A, B A SRR DX I8, A A AR LA B DL — o T AR R Ok, ELRRL B /R0 B P R AE /N 1 TOUES 1) - 35 sk
(16.3 cm) , BXFEFREEE T PFIUES U0 5 T AR BAR BE o - b i & 9, FH IS S0 B B3 A R e 5 3 25
ERAFAE A 2P TS A FH A A B8 00— AN UE ALY 2860 18 R e A8 L 6 2R 36 A 5 B ( A AL DA
B AR 35 A T DA S R R AR AR T I () e R A AR B R AR B SR ) A A S A
HEATIRIAL A S P ToURES £ A S b P A % o T2 249 Ty (0.442£0.007 ) %, 25 b il | 1% 32 i34 45 I A8 9
BE B R MR AR 3 A IAEE N R B RS IESIZ AR T &S 0 ME B B T S R A /R
JE A BN OAR B RRAE , # HoE SOA AR SR IR+

FESE o, BK TR B BRI B | KRR B i R AR, Il AR MR T R T 2 WL
B R X BT 481.2 km [ ZEBAZ O X 2B P X SEER X (1) 163 2% i B % FH T8 [ R e L' 38 5 (
o N RALFTE PR A58, 2012 4F 2 H 24 H) |, X S638 B AT R4 DX P 2 20 1 B0 D0 B e 43 A 19 55 LA Jmg
fiE AP TOURS ) 00 G B bt 12 43 A T S BE B rh | Sk SEEEHR 2 G [ SR IURIER IR Bk R AL ] b
WUE KRARSS, 3 5B MA —E MR, T AZRCEI R AP S 1 A58 8 9 = A% A AN ) AF B 1Y
ATV B TR X SRR A AR R R i AR ) U A B AR TR SRR M1 KR i X A
BT KBE 2 DX b TR R A R, RIS SRR S R 2R AR R TR D I B XS R R B
T P TRUAS 1 326 %) T £ b, R A A 2 SR EDIE 13K — 0, 90.00% 1) T £ DX RN 94.59% HI RS HE 35 67 T b b 1
KEHN 2 . ASCHY AT BT ES 55 BUAHY) &, P I0UES 0 4G 2 b BE B /K T B | SR A0 2 R A e B s 44 A
(30 m ), BE KCBEHLEE (10 m ) o AT UL BHOKTE BRI KO b sk 7 30 PF T0U R DA R R ff o B 7 AR B
FRUBE 3646 00 B S M AN BT 2D RS RRAE , X T HA X 3 Ao A PR (AT 3 1, P TS mT UAR 8 P 1% 15 2
IS R G e HE . BT K50 — i SO R A R 1

AT EF A= S, A T RO — o W BBURRE  #0 — o I 2 A R B N R TP B A R [ e 4 R
FHES A ABI IS, FECR XN, PFIESR ZR R ], 2 T3 38 AR T30, w3 A T3 fmsh i+
e, S TP EALFE S K A A L2800 T WA R X i R TR AR A, A
e 32 B R B DXORHT AR Ml DX S50 8 5 1) R A 8 AT N AT SR BN T, R X R
FAR L X TEZE 51, B A AT 16 8l WP TS PR S B s B i B AT N A7 4 B 2= AN R) 235 AT AR T %
PR B8 T NEE SR 2T, E NG RR BTl AR SO Al 45 R 5 e — 3, vl VR DR s
R DB HE N8 = 0, T BEE S DU 80 o A sl R o 35 A 30 P TS B 0 S el B s RS X
FE SRS TE 1 km LU BEIMIFRE B2 PR RRAE 2 km DL b BEGE B S 300—500 m, JETF 06 K20 = F K
DA A L 7 P R = L [ N R o= A £ B 7 s e
4.3 TR HIER ST

XA IR PR I ST 5 i P B s R A o — TR B A T A2 1 BB R AN TE AR T S 4k T
RG] 2] 35 A b BT A A 28 0 RIS A, BE X R AT PR TS, XA T AR X R AN B
T AE5 (14 B M | SR S0 R TS 1 T AR £ B M 26 30 P TR o 2% X a2 B ) i — I 1) S D FE AR e 4k
LT, I RE A A R0 B ELHEOC R B PH IS 19 5 203 21y, B0 £ A 2 b A e 8t A A 2880 2 ) DG B, JE T4t
S TP R RO IR O P TR A SO0 B A AR RE A LR R

HF 0 4 AT s TP 7555 T 75 T A, A e N T M2 AR S N 7 5 s O 8 9F
TR,

http ; //www.ecologica.cn



20 1 FIRHT A5 Y TS A 400 D8 R S 22 ROBE S 36— RUUUE 1] 1 A7 DX 6475

FKTFFWI 4 AHEFHRAHAFE T 5AE, TR =& A THE T, WECRAEREE T
Pt 7% 5 03P TS B £ b e R ol R P 0 5 IR SRR 0 A S R R TR R T
Bk BT RS TR T B ELTTRR R N 28.45% , Had 2 A B IR T (22.89% ) , /N TR BE R P
(32.73%) , 5 TR 33.84% , AFXFFHRE 7, PFI0UES SR RT3k 1 R , (R PS40 P 7 14 6 T BE A7 AR
25 BT T TR (16.06% ) 185 T35 TH0 R T (12.39% ) |, FIr R BCA [0 30 5 Bt A [ 38 1t R 1 [
B O] B DX LR R B A 1 km Dh_E X B XA [l B 25 7F 2 km DL B KF59 FHEH F (638 B
B4 [H] 3 B S 7E 300—500 m)

KT R &I T, A B AR B R AU E S 7 S ARG, | il i, 25 4R
BE N 32 5 2R 25 T 30 D0 S8 8 R R BE R | DA 2 R P o 32 ) 17 6 DXl 753 5 T S M, X
ST FIRES AE 2 rh T B B LR M Y R RUBERRE 8 T H R B R AL Z A S R 2R, Ay
AT SR TR =N S a8 AN T b IR PAIN B D SR CINBE 7S 2 Vb= N e B S B =i = R S 6] P
BB T K DI kg P | R ) DX AR (IR B R, BRSNS S B, ik O Y DR, N b e AR TR
1o, TR UK S Ll Ak A KK FLUK 2 S5t A 35 43 DX R 48— e R A R, R 174 DX el D ke O T P T
B B AR T TR BEKBTE T A RE R A A RE R R BRSO it HL A X 3 R 2R R R Y
WK RE R R K A S A . PR, IERI A B 25 08 B4 20 A B3 R B IR BE RE S 1 TV & Hh 3%
XA BYHIES .

AR B PR - 2 OC ZR A U P TS B 2 b /N IRUBE e 8%, DA BROURL %) 7 J32 AT DT i IX Sl 2 7538 AR A
ELIAR R B0 A AR PR R A e PR R o AR SR IR B AR T A A 1 B AR 2 B AR AR 3
AN P FTRUAS fr) 15 K A e 35 158 R A A B8 X6 1 TOU8S 5 5 190 (6 R M R AT T 40 A0, 465 SR 3¢ P, A e 5 8 /N
(<5% ) FLAE B = B /N T PR T0URS I ) PR 2 P TOURS 4 7 L A
4.4 TR HBERE R E

Fi e A 5 RN B RUBE A TASEAEL R ] 1 PR XA 0T P T B, 1 A b aoe 9% %) R A 45 RO L 48 R 1
TEFE: (1) RAYHBFR S XA IERE | REXUE ] FARAP DX (AL S DAL )~ i) S A SCEBIF9E X5 (2) b B 53
A X P A SR AL e85, B DL 25083 R - A T oK b R B, /N B ROBE AR AN e R . (1) A8
AN LB IX W e Pl o 22 AR B R (RS K T B Kobeih 3 AN RSN ) FFHL 7 (udE s
F DX FH A58 TP PR R B A 55 T B ) RSB, X 2 A 15 PR SR BB ik ) 7 =2 % T R SR LR
o 0 % sl =5 (2) RV S M PN 0 £ 0 P TR R, 122 UK I S 3 e i A B TR ( R B R A B
JFE AHWR B M B SRR A R 2R ) S SR R BN (5% ) HAFB & /N T A 5%

S A X [ A 2R R 7T 45 SR AR L7, 3 A TR B s B R A S B R XX P
NAIEAEAER I 22 57, FLI PR3P DX PN A v i %, R AT o ) 30 1) [ SR 6 RIS AT 3 0 8, 7 =5 TR R
AFRT 588 | B0, B AV 2 b 35 438 1 52 i DR 38 7 00 D 1T 79 O BE AR R AIG, TEM E (AR R, I W IRV 2% Bl P
R OKHER AREES, ZHREME Mt E T B A 25, (A0 R, B EE R E XM N E
BTN ANFRARRE . 1T UL, PR3 DX X PN AR I3 B 5 Wi 35 TS A A 30 o0 2 b A e AR

BEA, XA 38 ok 8 B A5 LA /INIRUBE S5 % 14 oK SRy B A8 o L A 477 DX 1) TOUS S e A 2 b s A A 7
T 8 ANRUEE (30—240) (4347, 45 R 2 I A B B R4 55 JE AN 3 UK A- 25 N300 BIARBRAE 30 m
60—120 m 90 m,>120 m [RE I, CFFHIEHTE Y 2 RS, A 224 R 3S BAR LLEBGEAZ N
FEEHEE R T AR R E S RAT T2 R T, Hob B8 BT LR RUEE S 24 W0k By X}
BT = AN DCOPF TS A R AT Sk £ R A Bl B PR HEAT T AT, YE A 10 hm® & 2000 hm? X1
O3 T 12 NEGL SRR PFIUES A 5T R BRARBUAE /N ROBE VS R Y AR R AE R RUBE I, 78 SO0 RUBE (LA A%
WL E 4 EU AR 2y B 4 F o ) BB RUBE (BB 2 AR o d L ) Al A BE R o 8 K R BR Al R 7 ) IRUBE A
I 225

http ; //www.ecologica.cn



6476 A E = 3%

LA MRS A DT B SR A 25 (R R W — i, PRIV (A B e BT 2 R

ik, AN 2 ] IR 1 75 AN R] AR SCUR B S 3 TS 2 W R O ) 22 SR et e, XA D 2 O IF 58 3
VN NEEI S SR U NNES S S AW EIN & e RNl N S Sug  SS R NCIEIS TS
FEAN[A) R b (28X P 1 AT

BT LRI, O T A RO P TS K R L A PR B R, A LSOO T 7 XA A S0 1 B 22 1) S

N H i Sl R 5 BE AR KCOBE A 1 DL

References:

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

Su LY, Zou H F. Status, threats and conservation needs for the continental population of the Red crowned Crane. Chinese Birds, 2012, 3(3) .
147-164.

HuYM, ShuY, Li X Z, Wang L., LI Y X, Yang Y C. Change of red crowned crane breeding habitat and the analysis of breeding capacity in
Shuangtaihekou national nature reserve. Chinese Journal of Ecology 2004, 23(5) : 7-12.

Li Y X, Song C Z, Yang Y C, Li X J, Li F L, Huang J, Huang X L. Monitoring population dynamics of the migratory Red crowned crane ( Grus
Jjaponensis) at Shuangtaihekou national nature reserve, Northeastern China, from 1991 to 2012. Chinese Birds, 2012, 3(3) : 225-229.

Wan J H, Li M, Zhang J, Ma Y, Liu S W. Study on the changes in wetland landscape pattern of Shuangtai estuary reserve. Geomatics & Spatial
Information Technology, 2012, 35(8) ; 8-12.

Chen A L, Zhu B Q, Chen L D, Wu Y H, Sun R H. Dynamic changes of landscape pattern and eco disturbance degree in Shuangtai estuary
wetland of Liaoning province, China. Chinese Journal of Applied Ecology, 2010, 21(5); 1120-1128.

Barbaro L, Couzi L, Bretagnolle V, Nezan J, Vetillard F. Multi-scale habitat selection and foraging ecology of the Eurasian hoopoe ( Upupa epops)
in pine plantations. Biodiversity and Conservation, 2008, 17(5) ; 1073-1087.

Grand J, Cushman S A. A multi-scale analysis of species-environment relationships: breeding birds in a pitch pine-scrub oak ( Pinus rigida-Quercus
ilicifolia) community. Biological Conservation, 2003, 112(3); 307-317.

Sergio F, Pedrini P, Marchesi L. Adaptive selection of foraging and nesting habitat by black kites ( Milvus migrans) and its implications for
conservation: a multi-scale approach. Biological Conservation, 2003, 112(3) . 351-362.

Svardson G. Competition and habitat selection in birds. Oikos, 1949, 1(2) . 157-174.

Revermann R, Schmid H, Zbinden N, Spaar R, Schrider B. Habitat at the mountain tops: how long can Rock Ptarmigan ( Lagopus muta helvetica )
survive rapid climate change in the Swiss Alps? A multi-scale approach. Journal of Ornithology, 2012, 153(3) . 891-905.

Schipper A M, Koffijberg K, van Weperen M, Atsma G, Ragas A M J, Hendriks A J, Leuven R S E W. The distribution of a threatened migratory
bird species in a patchy landscape: a multi-scale analysis. Landscape Ecology, 2011, 26(3) . 397-410.

Ciudad C, Robles H, Matthysen E. Postfledging habitat selection of juvenile middle spotted woodpeckers: a multi-scale approach. Ecography,
2009, 32(4): 676-682.

Coreau A, Martin J L. Multi-scale study of bird species distribution and of their response to vegetation change: a Mediterranean example. Landscape
Ecology, 2007, 22(5) . 747-764.

Kristan W B III. Sources and expectations for hierarchical structure in bird-habitat associations. The Condor, 2006, 108(1) : 5-12.

Cushman S A, McGarigal K. Hierarchical analysis of forest bird species-environment relationships in the Oregon Coast Range. Ecological
Applications, 2004, 14(4): 1090-1105.

Liu C Y, Jiang H X, Zhang S Q, Hou Y Q, Lu J. Breeding habitat characteristics of red-crowned crane at Zhalong of Northeast China: A multi-
scale approach based on TM and ASAR image data. Chinese Journal of Applied Ecology, 2012, 23(2) . 491-498.

Cao M C, Liu G H, Xu H G. A multi-scale analysis of red-crowned crane’s habitat selection at the Yellow River Delta Nature Reserve, Shandong,
China. Acta Ecologica Sinica, 2011, 31(21); 6344-6352.

Cao M C, Liu G H, Shan K, Hou Y X, Wang M C, Li D L, Shen W M. A multi-scale assessment of habitat suitability of red-crowned crane at the
Yellow River Delta Nature Reserve, Shandong, China. Biodiversity Science, 2010, 18(3) . 283-291.

Xu J L, Zhang X H, Zhang Z W, Zheng G M, Ruan X F, Zhu J G, Xi B. Multi-scale analysis on wintering habitat selection of Reeves's Pheasant
( Syrmaticus reevesii) in Dongzhai National Nature Reserve, Henan Province, China. Acta Ecologica Sinica, 2006, 26(7) : 2061-2067.

Zhang G G, Zheng G M, Zhang Z W, Guo J R, Wang J P, Gong S L. Scale-dependent wintering habitat selection by brown-eared pheasant in
Luyashan Nature Reserve of Shanxi, China. Acta Ecologica Sinica, 2005, 25(5) : 952-957.

Sun M, Zou H F, Jin HY, Wu Q M, Ma J Z. Environment characters of feeding ground by Red crowned crane during spring stopover in

http ; //www.ecologica.cn



20 SIRWY A P TRARS F  30) D A B M 22 ROBE e —— LUBUES T 1 7 Xy ] 6477

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]
[31]

Shuangtaihekou nature reserve, China. Journal of Northeast Forestry University, 2012, 40(10) ; 108-110.

Wu Q M, Zou H F. Nest site selection pattern of Grus japonensis in Zhalong nature reserve of northeast China. Journal of Forestry Research, 2011,
22(2) . 281-288.

Wu Q M, Zou H F. Forage habitat selection of White-naped crane during its incubation period in Zhalong wetland. Chinese Journal of Applied
Ecology, 2009, 20(7) . 1716-1722.

Zou HF, Wu Q M, Niu M G. Comparing of feeding habitat selection between the wild and semi domestic White-naped crane during the pre
breeding period in Zhalong wetland. Chinese Journal of Zoology, 2005, 40(4) . 45-50.

Zou HF, Wu Q M. Feeding habitat of Red crowned crane and white-napped crane during their courtship period in Zhalong wetland. Chinese Journal
of Applied Ecology, 2006, 17(3) . 444-449.

Zhu J, Jing K, Gan X J, Ma Z J. Food supply in intertidal area for shorebirds during stopover at Chongming Dongtan, China. Acta Ecologica
Sinica, 2007, 27(6) : 2149-2159.

Weber L. M, Haig S M. Shorebird diet and size selection of nereid polychaetes in South Carolina coastal diked wetlands. Journal of Field
Ornithology, 1997, 68(3) : 358-366.

Jiang K'Y, Wu M, Shao X X. Community composition, seasonal dynamics and interspecific correlation of waterbirds in the Qiantangjiang river
estuary and Hangzhou bay. Zoological Research, 2011, 32(6) : 631-640.

Ma Z J, Li B, Chen J K. Study on the utilitizaion of stopover sites and migration strategies of migratory birds. Acta Ecologica Sinica, 2005, 25(6) :
1404-1412.

Ma Z J. The research methods and study advances of bird migration. Bulletin of Biology, 2009, 44(3): 5-9.

Ma Z J, Wang Y, Chen J K. Physiological ecology of migratory birds during the stopover periods. Acta Ecologica Sinica, 2005, 25(11) .
3067-3075.

S 3k

(2]

[4]
[5]
[16]

[17]
[18]

[20]

[21]
[23]
[24]
[25]
[26]
[29]
[30]
[31]

I, 875, FHL, F&, FEHE, BER LTUERE AR DR TS B0 A 58 A X LB . A, 2004,
23(5): 7-12.
Telke, ik, KAS, B3, R, BE T H AR X 50 R AR e o, N2 528 M5 B, 2012, 35(8) : 8-12.
MRz, RIS, PRRIT, Rt IMREF. BUE TR FORH SO S A S TR sh A2 k. A 244ik, 2010, 21(5) : 1120-1128.
XFDL, TLLLR, TRRNE, BRIk, FEZE. 55T TM 5 ASAR 38850 A FL L 1H T B 0a WG 0 3t 22 ROBERRAE. I AR 252440, 2012, 23
(2): 491-498.
RS, XU, IR, PRI 2 RUBE AR S SRR AL —— DA ) = A A SRR X ). 2B 252454, 2011, 31(21) ; 6344-6352.
HERE, XIEe, HL, GRE, LA, 240K, WSO S 2 RS ST TR A Bl B T —— DA T = A A SRR X ).
Yz, 2010, 18(3) ; 283-291.
TRER, M6, SKIERE, s, TET, EA . LT 2E A8 Y R A S e R 1y 2 RUE 9T, 2B SE R, 2005, 25(5) .
952-957.
MG, ARLTAE, AULBH, SRECH, BER. WA {Tnﬁ}FEﬂTﬁﬁ}ﬁ B AR RRAE. ARAUMOL R 2244, 2012, 40(10) ; 108-110.
SEPRHY, ARLTAE. FLE M RS AL R AR R R AR, 2009, 20(7) : 1716-1722.
ARLTAR, RERHT, AN LRI B A 'ﬁﬁﬁz?%H*)ué%%iﬁnuﬂ;ﬁjuﬁtk FERERT LL AT B2, 2005, 40(4) : 45-50.
ARLLAE, SRECH. FLE P TR R AL S SRAN A S0 B AR B RT LUAr BT o AR S 24, 2006, 17(3) @ 444-449.
Hefh, AL, T, SR % R MO RS AE S W AR M R (9 B oA, 4354, 2007, 27(6) @ 2149-2159.
R7ZE ) P PR TG, A AE % 0 g A5 B B R FH BT X O 2RSSR, 2005, 25(6) ¢ 1404-1412.

UK. 52T ﬁﬂ%ﬁﬁﬁ&:%ﬂﬂmn_% YRR, 2009, 44(3) : 5-9.
DR, BB, RRSE. S IR O A B A B 0. A4, 2005, 25(11) : 3067-3075.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.33,No.20 Oct.,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review

Spatial variability of small and medium scales’ resource abundance of Ommastrephes bartramii in Northwest Pacific  «-+ceererereeneenes
.............................................................................. YANG Mingxia, CHEN Xinjun, FENG Yongjiu, et al (6427)

The effect of moisture and temperature on soil C mineralization in wetland and steppe of the Zoige region, China «+eseeerereeeeeeeeens
................................................................................................ WANG Dan, LV Yuliang, XU Li, et al (6436)
Response and population bionomic strategies of desert rodent communities towards disturbance of cultivation -«-eseseeerereeeeeiaineainn.
....................................................................................... YUAN Shuai, FU Heping, WU Xiaodong, et al (6444)
Effects of Bt-cotton on Propylea japonica, an Enemy Insect of Bemisia tabaci (Gennadius) «+«-eseeeseeresemmamntiiii...
....................................................................................... ZHOU Fucai,GU Aixiang, YANG Yizhong, et al (6455)
Research progress in the ecological effects of micro-landform modification --------v---- WEI Wei, YU Yun, JIA Fuyan, et al (6462)

Autecology & Fundamentals

A multi-scale feeding habitat selection of Red-crowned crane during spring migration at the Shuangtaihekou Nature Reserve,

Liaoning Province, China «-«««««-sssssereeemimminniiii WU Qingming, ZOU Hongfei, JIN Hongyang, et al (6470)
Surface pollen research of Nanshan region, Shihezi City in Xinjiang ------ ZHANG Hui, ZHANG Yun, YANG Zhenjing, et al (6478)
Dynamics of leaf carbon, nitrogen and phosphorus of two dominant species in a Poyang Lake wetland =~ +++eeeeeeerereeneeiaiiiiii.,

.......................................................................................... ZHENG Yanming, YAO Bo, WU Qin, et al (6488)
Estimation of forest aboveground biomass using high spatial resolution remote sensing imagery =« -+« «=seeeererereeeeeniiiii...

................................................................................. HUANG Jinlong, JU Weimin, ZHENG Guang, et al (6497)
Cost-benefits of the clonal integration of Cynodon dactylon, a stolon herbaceous plant, under heterogeneous lighting condition -+-+-----

.............................................................................. TAO Yingshi, HONG Shengchun,LIAO Yongmei, et al (6509)
Biological cycling of Koelreuteria paniculata plantation microelements in Xiangtan Manganese Mine wasteland «««+eeeeeeeeeeeeeieiinininnn.

................................................................................. LUO Zhaohui, TIAN Dalun, TIAN Hongdeng, et al (6517)
Effects of ectomycorrhizal fungi ( tinctorius ( Pers.) Coker & Couch)on the biomass of masson pine ( Pinus massoniana) seedlings
under simulated acid TAIn  ««c«eeeeereeereeeneneneneemenenmmaeeeaeeneeaeeeaenenaaaenaane CHEN Zhan, WANG Lin, SHANG He (6526)
Effects of biochar on selected soil chemical properties and on wheat and millet yield =~ «ceeeeeeeeenereeeinan
................................................................................. CHEN Xinxiang, HE Xusheng, GENG Zengchao, et al (6534)
Source of variation of plant functional traits in the Yanhe river watershed: the influence of environment and phylogenetic back-
GIOUNA  ++++vvrerrerersres sttt ZHANG Li, WEN Zhongming, MIAO Lianpeng (6543)
The general biology and experimental population life table about Asynacta ambrostomae — ««+++++seserereeeemanmientiiiii
.............................................................................. WANG Xiumei, ZANG Liansheng, LIN Baoging, et al (6553)
Effect of several ecological factors on embryonic development of Sepia lycidas «+++++ssvveeeessssessmmmmiiiiieiiiii s
.................................................................................... PENG Ruibing,JIANG Xiamin, YU Shuguang, et al (6560)
Population, Community and Ecosystem
The thinning regular of the the shrubbery at Tongguling National Nature Reserve on Hainan Island,China «+seeeereeereceeiiiininiiinn.
....................................................................................... ZHOU Wei, LONG Cheng, YANG Xiaobo, et al (6569)
The cause of grassland degradation in Golog Tibetan Autonomous Prefecture in the Three Rivers Headwaters Region of Qinghai
PrOVIIICE  +veeeenenrenenennenennetnentnenetrenetaennteenenaeneaeenenraeneesenenaans ZHAO Zhiping, WU Xiaopu, LI Guo, et al (6577)
Effects of simulated nitrogen deposition on substrate quality of litterfall in a Pleioblastus amarus plantation in Rainy Area of West
00 ST YT PN XIAO Yinlong, TU Lihua, HU Tingxing, et al (6587)
Phytoplankton community structure based on pigment composition in Qinzhou bay during average water period =~ +++serererereeeraiennns
................................................................................................ LAN Wenlu, LI Mingmin, LI Tianshen (6595)
Functional trait-based evaluation of plant fireproofing capability for subtropical evergreen broad-leaved woody plants «+eeeeeeeeeeeeeeennns
.................................................................................... LI Xiupeng, YANG Xiaodong, YU Shuquan, et al (6604 )
Interspecific associations between Parus major and other bird communities in Beijing Xishan region — ««-oceeeeeeeeeeeieiiiiii. ..

....................................................................................... DONG Daying, FAN Zhongji, LI Zhaxijie, et al (6614)



6746 LA E = 33 %

Feasibility analysis of passive integrated transponders in population ecology studies of Siberian chipmunk —-«-eeeeeeeeeeeeeeeiiiiia..
................................................................................................ YANG Hui, MA Jianzhang, RONG Ke (6634)
Landscape, Regional and Global Ecology
Dynamic variation of water deficit of winter wheat and its possible climatic factors in Northern China «-«-e-ereeeeeeereenneiaiiini.,
....................................................................................... LIU Qin, MEI Xurong, YAN Changrong, et al (6643)
Study on the levels’ evaluation of provincial low-carbon development in China based on the FAHP-TOPSIS method =~ -++eeeceeeeeeeeeenes
....................................................................................... HU Linlin, JIA Junsong, MAO Duangian, et al (6652)
An investigation of the safety threshold of a floodplain wetland: a case study of the Er-Ka Nature Reserve, China «+«-eeeeeereeeeeeennne.
....................................................................................... HU Chunming, LIU Ping, ZHANG Litian, et al (6662)
Application of le bissonnais method to study soil aggregate stability under different vegetaion on the loess plateau «-«-eeeeeereeeeeeennes
................................................................................................... LIU Lei, AN Shaoshan, Huang Huawei (6670)
Analysis of vegetation and soil degradation characteristics under different human disturbance in lakeside wetland, Napahai «+eeeee-e-
......................................................................................................... TANG Mingyan, YANG Yongxing (6681)

Resource and Industrial Ecology

Changes of land surface temperature and its response to urbanization under the extreme high-temperature background in recent

ten years of Beifing «eeeeeeeeeeeesesemrnuiiriiii LI Xiaomeng, SUN Yonghua, MENG Dan, et al (6694)
Stable isotope (C and”N) analysis of fish food web of the Xiaojiang Bay in Three Gorges Reservoir —«++esssesseesssrenssreneeinanens
............................................................................................. LI Bin, XU Dandan, WANG Zhijian, et al (6704)
Research Notes
Dynamics of CO, exchange and its environmental controls in an urban green-land ecosystem in Beijing Olympic Forest Park -«-«+-e---
....................................................................................... CHEN Wenjing, LI Chunyi, HE Guimei, et al (6712)
Effects of vegetation restoration on landscape pattern of Hongya Country in recent 15 years ««-seeseeeseerereniintiiiii...
....................................................................................... WANG Peng, LI Xianwei, ZHAO Anjiu, et al (6721)
Photosynthetic characteristics and SAMS gene expression in the red alga Porphyra yezoensis Ueda under high salinity =~ -----eeeeeeeeeeees

....................................................................................... ZHOU Xianghong, YI Lefei, XU Juntian, et al (6730)



(ERZFR)2013 E£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
AR WIT], BITT 1981 4F | il A A F SU HT T S AU IR QBT PERF ST R . IR A 65T, ﬁ%

S (T AL RER RN GE T R A S 2B TAE S IR R A SR AL, A A Rl B Eﬁm&@wﬁ”
PEFEA AR R RA K, 3R B 5 R i g A A 2R I A A F R BT IR 55 o R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
W RE S e A AR 28 e O ) B AR 75 £ P SO s BRSO T 5 AR RSP B B ik OB EOR A4 B B N
LR BHIF S RO = A R

CHER2EY) M2 A T, K 16 FF4,300 1T, B N E M 90 Jo/ M, &4F 2 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

4 [ A M R SRy AT T ) AR PT B S T R WS U T R R TR R | SRR AR B AR
TEAETTT

Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362

E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn

KERERIER ReY WEFEME LM HATHRE XIKE B ¥

£ &5 %= ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ] _
CEAT 1981 4 3 A EIF)) (Semimonthly , Started in 1981)
334 208 (20134E10 A) Vol. 33 No. 20 (October, 2013)
b= L= <<$ ?T&>,ﬁiﬂiﬁ Edited by Editorial board of
Huhk . 6 S0 E X BUE 18 % ACTA ECOLOGICA SINICA
MR L% - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
Fi% : (010) 62941099 Tel; (010) 62941099

www.ecologica.cn .
. www. ecologica.cn
shengtaixuebao@ rcees.ac.cn .

shengtaixuebao@ rcees.ac.cn

; ﬁ i‘gﬁ N Editor-in-chief WANG Rusong
* ; [ ﬁii,_%z,,_%z, £ Supervised by China Association for Science and Technology
R 22 o A 2SR RS 0 Sponsored by Ecological Society of China
Hidil b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
MRS A . 100717 Beijing 100717, China
R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
£ 1T H# % 2 K i Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m z—
HE B i - 100717 Add ;16 Donghuangchenggen North o
L7 : (010) 64034563 Street, Beijing 100717, China < o
— Eﬁ“[%";‘% i%“ég%@ espe-net Tel ; (010) 64034563 S =§
ESNEAT ol R 55 1A Bomail:journal® copgnet © ==°
Mok AL ET 399 {24 Domestic All Local Post Offices in China > g
MBS AL . 100044 Foreign China International Book Trading g ‘Q_
23— e Corporation N~
;“EII g UL 8013 5 Add:P.0.Box 399 Beijing 100044, China a E:
[5°R 1000 093 WIMATF £17 AEBEIS 827 ESNETRE M6T0 =4 90.00 7

CN 11-20317Q



	1.pdf
	fm.pdf
	中ml.pdf

	stxb201302040237.pdf
	3.pdf
	英ML.pdf
	FD.pdf




