ISSN 1000-0933
CN 11-2031/Q

" e vl

B T L R

1.31 No.16 201




LA A 2R

«®'B
&9 (SHENGTAI XUEBAO)
vemerns b 31 & F 168 20118 A (FAT)
H X

AT AR IRIRIL T FARTR LI o B BRI LA S AR PERG LA oo ERIR, AR, LA, F (4489)
ENEES" & S IR P RN (PP =Y & - B HORM, AR, % (4499)
TR ) AR, T8 B 2R R ek B B R A AR T BB E B AL SR B B e et

....................................................................................... ZRE T RE, HHEAMAK, % (4509)
£ p38 358 T i A KR RS AR R A R v R OML R P aA, % (4517)
L B Falf B ST AR 6 A FT e L PEER e B AMEM K W% (4525)
3 a8 2t kg S e B IR Rt I T i A B RG RR eeees A, RR¥, T &, % (4534)
KA GG SR NS 2 K AG = B BT LI AU B oy vmeeeeeeeeenenes AL E LR, FAM,F (4542)
ATFREFHETERRE RET RFEB AP MGG HOE R FRIT,F (4549)
FAHIE IR EFER FFFRAEBR T A G AR oo wHE, EER, e, F (4560)
AT AnnAGNPS #E7 4 =k R AP )2 B 3F BOR T Je i a4 ooveeeeeeeeeeeens EAER, EER, H XK (4568)
5875 Fe xR R A BT IR IR BACH o 2 B BT B RLILAG B o e KAEW , ERE, 2 8, % (4579)
Bp R R R KR S a 09D B A oo AWK, AL, TAA, % (4586)
Kix v iR B B G K &A% 56 T AL VAR I R FE A ] veveeeeeeeeees ®oOB,® m,EER,E (4599)
B f 3 VS H(FALL) 30 KT 2 38 BB R RIR AL oo BRI, R H H % (4609)
T i A &6 s By AR IR s LR IF AP BE I LM AT e AREF, X BE,BEE,F (4620)
KAGHEA ORYZA2000 24 dy R FAG X 69 B AL 5538 SR FRAR -oooeeveeeeeees R LA AT, & (4628)
BN R P NCE R P R 0 O FEHL,E #, R B, EE (4638)
TR ABRAGE LB IIIE S G B eerrrerreeerrrnree et Tk Ak (4653)
K AR AT IS FUA J B e enveeeenreeeeneeeinseeene e et eeaae e kA, ZR, T X5 ,% (4661)
Bt & KA I A BT TG v I E%,g,j\ g,gﬁ ;ﬁ,% (4671)
Jo R B I5 A8 K EY P Fo b 8] 55 JE R HEE o eeeeeeeeeeeeeeeeeeeeeereeereeeeaa B ¥, g EWOE, % (4680)
B Ak iT A D A DB T B AL e LHET L MNRAE, TEE % (4689)
PR KB T AR TR LG AR IR AR o eeerrmmneeemmni et W OB ETED HA, % (4699)
LA R —F L GG RTRBE AR T R e T omL,EHERER,F (4709)
B RET ST A 2T F il F 3P £ I A SHF A om oo Loz, Efd,BAZ (4717)
CLM3.0-DGVM F#4t @ ARFEH S AAR B FAIBFE R R coveereemsenmnees B E WK (4725)
BT A SR T EIEIRB TN oo %;ﬂ%%\’%ﬁg,yﬁﬂﬁj (4732)
it 55k
IELYM P AT /WA EFE N E T ik oo %ﬁﬁéy,?@%ﬁﬂg’%g;}g (4741)
A AAL R IR FEATFAR A AF R HE B - oo veresrnennrneereesesess s e Bk, B, & (4749)
i) & i+ i
R Ao TACR S SRR AS PAL %R B Rk g £ KL oo TRE,ERAK, R E,% (4760)
DT
SN B KA RS M S TR G cevevrrrrerrrre e e ﬂ,%ﬁ}%,% 1% (4768)
ATRE KT Z AN IR LEHE RS T RACHAE e EON,E E MWE,%F (4778)
KT HGeit F R B RARY KR A F N EE R 5 AT oo X Al A A, AR AR T % (4783)
T3 RIT AR L AT R PRI 0 vvverenrrereremmnmninii e Bheir K EE X FE (4791)
ANk Gl RV E B Fe A E N, O HEAA G A B eeeeeeeeeeeeenes B ALK, R, % (4799)

HAFIEARSHCN 11-2031/Q * 1981 * m # 16 * 316 * zh * P * ¥70.00 * 1510 * 35 *2011-08

EEEFEEEEEEEEEEE

HEE . 75K A LRI X BB ZETT , B B AR T B B R B FC 35 MOE Bk s i &8t 7, 3k
A BVEAW B R E B DR T B AR, A 1R E MRS Y R ek

HEREM: BEFEEIR EZEMFE  E-mail; cites. chenjw@ 163. com



5531 B4 16 W) H N 2 Eie Vol.31,No. 16
2011 4E8 H ACTA ECOLOGICA SINICA Aug. ,2011

TR, e FERUR AR AN , T R VL RV R B 5 7K 1 R v 45 40 (78 A —— DA VAR W 1), A= 25431 ,2011,31(16) :4599-4608.
Zhang B, Yuan X, Pei E L, NiuJ Y, Heng N N, Wang T H. Change of waterbird community structure after the intertidal mudflat reclamation in theYangtze
River Mouth: a case study of NanHui Dongtan area. Acta Ecologica Sinica,2011,31(16) :4599-4608.

RiIIAMREREKEHESMNEWL
—— AR A} S £

kO K B EERT RRE bk ZRR

L ARRIR R R B, LI TR T AL R S A SR TS S0 A, B 200062 ;2. LT ET AR Sh R S B, [ 200233)

FEE AP VL 1 T D b 5 08 B 9 I T8 PRl R X 2 Wy B B PEAR B i T TP E A2, 2006 & 2010 AR AL RL R MEEAT T /K 5
PR W FT IR B 5 B P B AR A DR R i X K S AR P A5 A RS R, B A A AT SIS MRS 2SR 28 3 UK G HE 4
R WER I BRI ™ N %435 (ANOVA, P=0.009) , i JREMS AT 28 MR 78 T+ (ANOVA,P=0.015;P=0.00) ; 1£
PR 7 T RG2S FIERG 2 22 B AN 35 (ANOVA, P=0.597; P=0. 523 ) , B AR R0 28 fU Al 1 2% (ANOVA, P=0.00), [F]
ik, 388 3 X6 K A G 5 3 43 PR O e 1) B, R SRR AR U/ R i 0 S Bt T BRI SR DR 2, T R R /K 7 S A 0 R = B
HE TS 2K R S5 0 ) SRR, O SR HE R S S T b A BRI

SSERIA VRN 5 B W iR A AR B R A A SRR

Change of waterbird community structure after the intertidal mudflat

reclamation in theYangtze River Mouth:. a case study of NanHui Dongtan area

ZHANG Bin', YUAN Xiao’, PEI Enle’, NIU Junying', HENG Nannan', WANG Tianhou'* "
1 Shanghai Key Laboratory of Urban Ecology, School of Life Science, East China Normal University ,Shanghai 200062 , China
2 Department of Wildlife Protection Administration, Shanghai 200233, China

Abstract: Recently, the intensive coastal engineerings in Yangtze River Mouth have put a serious influence on biodiversity
conservation. In this region, some coastal engineerings like intertidal mudflat reclamation were undertaken in many sites.
The engineering of reclamation is to build a seawall on the intertidal mudflat to stop tidal wave flowing into the enclosed
area. With the disappearance of tidal wave, a series of environmental succession took place which made the environment
inside seawall evolve to the terrestrial type in a short period. In addition to anthropogenic effects, these formal coastal
wetlands were transformed into other forms of artificial wetlands, including rice paddies, fishing ponds, salt work,
reservoirs and irrigations. In order to know whether waterbirds adapted to the great changes of environment and how the
intertidal mudflat reclamation influenced the structure of waterbirds, we carried out the waterbirds survey in Nanhui Dongtan
coastal area of Yangtze River Mouth from 2006 to 2010. The waterbirds was divided into three groups: shorebirds
( Charadriiforms ) , waterfowls( Anseriformes) and egrets and herons( Anseriformes). We recorded 45 species of shorebirds,
24 of waterfowls and 15 of egrets and herons. And the dominant species were Red-necked Stint ( Calidris ruficollis) in
shorebirds group, Eurasian Wigeon ( Anas falcate) , Falcated Duck ( Anas penelope) in waterfowls group, Little Egret
( Egretta garzeita) and Cattle Egret ( Bubulcus ibis) in egrets and herons group. The study results indicted that the
shorebirds abundance declined quickly after reclamation (ANOVA, P=0.009) and waterfowls and egrets including herons
increased steadily (ANOVA, P=0.015; P=0.000). However, the species diversities of shorebirds and waterfowls did not
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appear a significant change (ANOVA, P=0.645; P=0.523) while the species diversity of egrets and herons increases
significantly (ANOVA, P=0.000). The traditional reclamation mainly destroyed natural intertidal mudflat that provides
rich food resources for shorebirds forging. The loss of prefer habitat led to the sharp decrease of shorebirds abundance. But,
this way might do good to waterfowls and egrets and herons. At the same time, some important species like Whistling Swan
( Cygnus bewickii) and Bean Goose (Anser cygnoides) were not observed in 2009. We also investigated the occurrence
frequency of representative species in different habitats from the large scale. The waterbirds habitats were classified into five
types: deep water, shallow water, vegetation, mudflat and dry land. After analyzing waterbirds habitat selection and
environmental factors impacting their selection with cluster analysis, we can find out the following significant
correspondences between waterbirds and the key factors: the shorebirds abundance declined due to the loss of mudflat, and
waterfowls, egrets and herons increased as large fish ponds with reed bed were formed after the reclamation. The
recommendations about management coastal wetlands in this area have been made in our research: (1) Human disturbance
should be reduced, particularly, the resident building should be avoided to develop in the surround area and tourism activity
should be controlled properly; (2) Prefer habitats for shorebirds should be resorted since this area is one of the important
staging sites for migratory shorebirds, and we recommend encouraging local community to develop rice paddies or ecological

fish ponds rather than intensive ones to preserve some bare mudflats for shorebirds.

Key Words; mudflat wetland ; reclamation; habitat degradation; habitat selection; ecological conservation
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Table 1 The waterbird scensuses in the study area (The data presented as Mean and S. E. )

2006 2007 2008 2009
E5Ff Species T AR TN bR P bR T AR
Mean S.E. Mean S.E. Mean S.E. Mean S.E.
TS 2
INKRE Cygnus bewickii 3.20 3.20 0. 40 0. 40 0.00 0.00 0. 00 0. 00
W Anser cygnoides 1.00 1.00 0. 00 0. 00 0.00 0.00 0. 00 0. 00
T A. fabalis 1.20 1.20 0.20 0.20 1.40 1.40 0. 00 0. 00
HME A albifrons 0. 00 0. 00 4.40 4.40 0.00 0.00 0. 00 0. 00
RS Tadorna ferruginea 1.60 0.98 0. 00 0. 00 0.00 0.00 0. 00 0. 00
FEFRNS T. tadorna 1.40 1.40 0. 00 0. 00 0. 60 0. 60 0.20 0.20
484 Aix galericulata 2.80 2.80 0. 40 0. 40 0.00 0.00 8.60 8.60
NS Anas strepera 9.60 8.13 15.40 7.81 37.50 18.42  409.20 148.15
BN A, falcata 1.20 0.73 303.00  224.16  431.00 171.26  1153.80 301.69
RIS A, penelope 138. 60 73.06  221.20 73.89  253.00 192.25  572.80 217.10
835W5 A, platyrhynchos 6.00 3.67 3.50 2.57 0.20 0.20 1.40 0.98
BEWENS A poecilorhyncha 44. 40 31.59 10. 25 6.14 3.80 3.10 49.60 25.16
EEMENS A. clypeata 2.40 2.40 13.60 6.67 28.80 16. 88 23.80 12.78
RS A acuta 2.20 1.96 3.00 1.67 16. 40 15.90 2.40 1.29
HIEM A querquedula 15.20 9.09 0. 00 0. 00 0.00 0.00 0. 60 0. 60
TS A, formosa 0. 00 0. 00 1.20 1.20 0.00 0.00 0. 60 0.40
LS A, crecca 171.00 68.68 48.00 35.83 40. 60 28.41 20. 40 11.34
213V Aythya ferina 0. 40 0. 40 2.80 2.80 2.00 1.10 11.40 6.63
RN A, fuligula 17.00 11.25 31.40 12.68 70. 40 33.34 13.00 3.06
B WERS A. marila 4.60 3.89 2.20 1.36 10. 40 9.91 1.80 1.80
BENG TGS Melanitta fusca 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0.20 0.20
HAKIPNS Mergus albellus 0. 40 0. 40 0. 00 0. 00 0. 40 0. 40 1.40 0.75
LT MaRKTPWS M. serrator 0.40 0.40 0.00 0.00 0. 80 0.58 0.20 0.20
BRI M. merganser 0.40 0.40 0.00 0.00 0. 00 0.00 0.00 0.00
fms2E
KIPHE Gallinago megala 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0.20 0.18
W IHE 6. gallinago 0. 80 0.72 1.60 1.00 0.20 0.18 11.80 8.45
SREBIRES Limosa limosa 25.80 9.93 22.60 14.73 9.60 5.87 13.80 8.74
BERERS L. lapponica 5.00 4.25 0. 80 0.72 0. 40 0.22 8.60 4.84
JINFITS Numenius minutus 0. 60 0.54 0. 60 0.54 0.00 0. 00 0. 00 0. 00
A N. phaeopus 9.00 5.04 2.40 1.93 9.00 3.56 17.80 9.21
HIERMES N. arquata 10. 40 8.64 0. 00 0. 00 0.00 0.00 2.20 1.56
KA N. madagascariensis 8.80 4.93 0. 00 0. 00 1.20 0. 66 3.20 2.09
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2006 2007 2008 2009

E5Fl Species P AR P AR CPHIE bRMER T R

Mean S.E. Mean S.E. Mean S.E. Mean S.E.
#4745 Tringa erythropus 0. 80 0.72 0.20 0.18 10. 40 5.69 0.20 0.18
LIRS T. totanus 5.60 3.33 2.60 1.73 5.20 2.07 12.00 8.33
BT T, stagnatilis 14.00 5.91 27.80 8.22 9.20 3.50 25.60 19.89
HIES T. nebularia 9.60 4.13 29.60 10.33 85.80 31.96 82.20 25.94
HIEEES T. ochropus 1.40 0. 46 0.00 0.00 0. 40 0.36 1.40 0.67
M T. glareola 2.60 2.11 32.20 9.54 18.80 9.27 10. 80 6.59
SHMERS Xenus cinereus 15.40 6.07 1.40 1.25 5.60 3.58 7.00 2.55
WL Tringa hypoleucos 1.40 0.61 8.60 4.73 1.60 0.61 2.00 0.85
WKIE[ 78 Heteroscelus brevipes 1.40 1.25 0. 40 0.36 3.40 2.60 6.40 4.33
BHAAY Arenaria interpres 3.40 1.71 4.20 1.84 0.20 0.18 1.20 0.52
KMELBERS Limnodromus scolopaceus 0.00 0. 00 2.00 1.79 0.00 0. 00 0.00 0.00
AR L semipalmatus 1.40 1.25 0. 60 0.36 1.00 0. 89 0. 00 0. 00
KIERS Calidris tenuirostris 123.40 95.30 0. 40 0. 36 0.00 0. 00 1.80 1.07
LIRS C. canutus 0.40 0.36 0.00 0.00 0.40 0.36 0. 00 0. 00
=R C. alba 76.80 62.09 0. 40 0.22 0. 40 0.36 7.00 3.66
INEERS C. minuta 0.20 0.18 0. 00 0. 00 0.00 0. 00 0. 00 0. 00
LIRS C. ruficollis 243. 60 97.71  1600.00  1328.72 62. 80 36.00 33.40 14.83
HINERS C. temminckii 0. 60 0.54 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
KBRS €. subminuta 1.20 1.07 2.60 1.43 21.60 8.63 2.00 1.23
PRIER C. acuminata 24.60 17.92 21.40 12.08 12.40 4.53 3.80 2.97
HIGERS C. alpina 258.60  197.31 2.40 1.73 19.20 7.94 42.00 34.52
LYEEERS C. ferruginea 1.00 0.45 1.80 1.61 1.20 0.52 0.20 0.18
WSS Limicola falcinellus 7.80 4.78 1.00 0. 40 1.00 0. 89 3.80 3.40
LTSRS Phalaropus lobatus 89.20 75.79 5.80 4.75 0. 60 0.54 0. 20 0.18
JKHE Hydrophasianus chirurgus 0. 00 0. 00 0.00 0.00 0. 00 0.00 0.40 0.36
K JHES Himantopus himantopus 8.00 4.71 67.80 30. 02 20. 80 8.24 9.80 2.47
JZ WS Recurvirostra avosetta 0.20 0.18 2.60 2.33 0. 00 0. 00 0. 00 0. 00
%[ B Pluvialis dominica 2.00 1.79 5.00 3.61 1.40 1.04 2.00 1.13
KBEH P, squatarola 12.20 10. 02 0. 60 0.36 0.20 0.18 0. 40 0. 36
St Charadrius hiaticula 0.20 0.18 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
K W& Charadrius placidus 0. 00 0. 00 1.20 1.07 0. 00 0. 00 0. 00 0. 00
SHERS C. dubius 11.20 4.34 11.60 3.76 70. 60 31.34 20. 80 5.57
HH C. alexandrinus 248.80  210.70 14. 60 5.99 36.20 27.72 60. 40 25.38
SV C. mongolus 13.60 4.71 13.00 8.55 2.80 1.25 7.60 3.74
BRMEVPHS C. leschenaultii 6.40 2.54 0. 80 0.52 2.80 1.66 32.40 23.98
K3KZE Y Vanellus cinereus 0. 40 0.22 0. 00 0. 00 0. 40 0. 36 0. 80 0.44
WM Glareola maldivarum 0.00 0.00 4.20 3.54 1.20 1.07 60. 20 41.19
FKAEHEEZE Unkown species 8404.00 3446.65 2826.00  1669.46 4.00 3.58 0. 00 0. 00
HE Egreita garzelta 22.00 8.81 128. 80 55.77 304.80  122.69  356.80 78.82
WS B, eulophotes 0.20 0.18 9.00 5.64 8.20 2.57 7.20 3.29
KA E. alba 4.20 2.34 18.00 6.58 9.00 2.76 20. 60 6.12
FIAH K intermedia 3.40 1.04 1.40 0. 88 4.40 1.56 4.20 1.07
4955 Bubulcus ibis 5.60 2.63 11.20 4.61 7.00 1.38 24.40 6.86
B A rdea cinerea 1.40 1.25 0. 80 0.33 13.20 2.75 15.00 3.83
W A, purpurea 1.40 1.04 33.20 26.24 4.75 2.92  113.60 47.81
W Ardeola bacchus 0.00 0. 00 0. 40 0.22 0.20 0.18 1.20 0. 66
245 Butorides striatus 0.00 0. 00 0. 00 0. 00 0.00 0. 00 1.80 1.40
Wi Nycticorax nycticorax 0.00 0. 00 0. 00 0.00 1.20 0.33 2.20 0.72
H2EMG Ivobrychus sinensis 0. 00 0. 00 4.80 2.86 20. 00 6.46 19.20 9.51
BEHENE I cinnamomeus 0.00 0.00 0. 00 0. 00 1.00 0. 40 0. 80 0.33
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2006 2007 2008 2009
E5Fl Species P AR P AR CPHIE bRMER T R
Mean S.E. Mean S.E. Mean S.E. Mean S.E.
BRI L favicollis 0.20 0.18 0. 00 0. 00 0.00 0.00 0.00 0. 00
KR Botaurus stellaris 0.20 0.18 0.20 0.18 1.80 0.72 1.80 1.21
S EERS Platalea minor 0. 00 0. 00 1.20 1.07 6.00 1.41 0. 60 0.36
SR Z RGBS ICA Complete Checklist of Species and Subspecies of the Chinese birds” (18]
3.2 B4
BT 2 W R B AR MK S B s 25 4 HL AT I 38 2 3500 -
5o MERSRAAE R RBCR DTS (df=3;1=4.743; 2000 |
P=0.015,/2), HHEHEE 72 LSD LM L& - L
o 2500 -
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FRFE(P=0.003;P=0.006;P=0.016) , H:rf1 2009 4 5 2OT
O
(1 HERS K AU 2005 4R 19 3.5 A% B o R ERS 28 8 7 as00
B LA hn sk B et (HAE AR 2400 1 22 7 8 ik 1000 -
% (df=3;f=778;P=0.523) 500 |
P 3 FT5 2243 ARl LAAS S, A T AR e A RS 6 28
SRTHHEERS B E (df=3;1=5.476;P=0.009) , 2006 2007 2008 2009
Y
L.SD 3 W 193 HL 3, 2006 45 1 8 75 5 2850 5 2008 4 =
12009 4F (1 S BOH T 22 5 @ 3 (P =0.003; P = B2 FERSZE SR E BRI P bR
Fig. 2 Variation of total number of waterfowls during the

0.006) , H:H 2006 4= 19 L5053 7 J2&: 2008 F1 2009 4F 1
22.9 £ AN 19. 5 4%, 22 BH T 41> Fa 10 A< M 4 1183 7 218 B 2
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B3 HOK I MR FIFR, G 19 Bk 5 76 4 K RS A i B IR (36 2) i IR A BT Iy b 4017 3
HK SR AT . 75 th R AR IS A K 0 K SR BB T (71 5)
R2 REMESEEFHAE

Table 2 Occurrence frequency of representative species in different habitats

AR BABR. Occurrence frequency in different habitats/ %

P Species Wk Bk I Ve i S
Deep water Shallow water Mudflat Vegetation Dry land
FRIERS Anas strepera 84.99 9.47 0. 00 5.53 0. 00
BHM A falcate 91.07 5.37 0.00 3.55 0.00
TREG A, Penelope 84.29 7.30 0.41 7.99 0.00
BEWEMS A. poecilorhyncha 90. 70 8.14 0.78 0.39 0. 00
EEMET A, clypeata 93.10 3.45 0.00 3.45 0. 00
R A acuta 100. 00 0. 00 0. 00 0. 00 0. 00
SRS A crecca 83.62 11.86 0. 00 4.52 0. 00
BIBRERS Limosa limosa 0.00 57.97 36.23 5.80 0.00
TGRS Calidris alpine 0.00 15.13 67.11 16.45 1.32
B Tringa nebularia 0. 00 8.72 87.66 2.13 1.49
Wi T. glareola 0.00 3.57 91.07 3.57 1.79
FUYETS Xenus cinereus 0.00 30. 00 56.25 13.75 0. 00
LIRS Calidris ruficollis 0.00 2.21 94.29 2.76 0.74
PRI K JHEY Himantopus himantopus 0. 00 82.69 13.46 1.92 0. 00
RFS Charadrius alexandrinus 0.00 2.92 91.97 4.38 0.73
H% Egretta garzetta 0.00 55.60 4.38 32.69 7.34
K% E. alba 0. 00 6.21 5.52 85.52 2.76
495 Bubulcus ibis 0.00 55.56 13.58 25.93 4.94
B Ardea cinerea 0. 00 13.86 7.23 77.11 1.81

BRI H 52, tim 55 IES RS GRS LD SR IR SIS A, A TP R S
PR L, A DA IR Ml AT

SRR PG | 2 SO RS  BEREG  EEENG BH RS NSk G 4 pl, T EAR A AR TOK X IR K X
AR B A 0] i TR MR RS 248 = 2 Hh BRK TR R LK IR A8 DI, T 7 ™ S B 30 Lo LB At 3 A L BRI

S =R UA AR BIERS S I th R R R ARG RSB HIAS | S AR A A, X LRRK S
TEVRIL 1A R A, 25 AR K XCEURIe s, 95 & AR S AR R BT —E R R /NS
RTS8 B AT 5 R A, 3k FR ) T LR TR B IR A K S B (RS A A 9 79 2K, i FR3 I M3 ( Himantopus
himantopus ) BATEAS Y B, 7E 7K DX H BRI A BT =
4 itig

PR S IR AL A b (4 08 2 AR A T 2 RS v DR 0 Y DA G L b P 45K T RS T
L HROK S REEL ALY FE R L AR R AR M T T R B R B R TRl T R P AR
W LSS SRR G 25 TV AR T 68 e A S S e 2 S R RN A A
ZULRY T fg 1) B Sy ORI b R A B BB YA K, O T R PN S e i B S A S e
JUAF I 18] AT LASE BSUARARAS I 6] A3 e A, M 8y 52 M B U , Rt 1 Bl A ABL R R e . RAR BT
ML PRI AR AL, K 55 BB IR 2 3 T ARK A2

FATLZR MK S0 2 R 6 0 A 45 SR R T A9 26 32 B Qi 4 T R e e — AR Bk X, ARG, g2k
REBOMTT ASRMERT EF RS SRAMEMER A 158 211 ¢, ZHUB Y SE— 23 0L £5 [ B 4 DY UK e
Hi' ', Davis F1 Smith** B¢ 25 RAL L] Bt R K XOR GRS B B A 4, I R KR G2 90,
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AR ISR A A B R B - AR I — 80 A A D A QK T 8 IR B 38 | 1o 8K S e T8 14 7 9 S L R
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FrFE /KT S — 26 N TR0 Y 1 BT B VAR A NS 2R i i s s ), (RS A H IRy, — 28
HEMRAE R I AR MEC I %, WNAE 2009 4F- 2R W90 3% B H B2 Bl /N KRG ( Cygnus bewickii ) F1 JE (Anser
cygnoides) 45 . [l B Jim i E 9 A8 A0t i 2 K S50 8 00 o B R B A AT Bl

BTG M i T R SRR T T K DR R 2 HE e R SR A S S T e B M
— o FRPEIE N IR TR W R YRR, B A BEHOIR A SO RS ROR A . B R AT, R A
Py R R TR I P RS A A 1 B S B AR T i R, e R g Tk
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T morooy IV 3327 7 s 0.894
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 YT 0.809
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