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Disturbance to the Oriental White Stork ( Ciconia boyciana )
Breeding in the Wintering Area

HOU Yin-xu, ZHOU Li-zhi®, YANG Chen, WANG Qi-shan

( Institute of Biodwersity and Wetland Ecology, School of Life Science , Anhui University; Anhui Key Laboratory of

Ecological Engineering and Biotechnique , Hefet 230039, China }

Ahstract: We studied the breeding biology and disturbance factors of oriental white storks ( Ciconia hoyeiana ) using
instantaneous sampling and all ocecurrence sampling in Dawan Village, Anhui Province, China, in their breeding seasons
of 2004 and 2005. Their nests were built on high electricity pylons, which were only 500 meters away from the nearest vil-
lage. The foraging sites were mainly paddy fields and ponds. Strong wind and high temperature were the main natural dis-
turbance factors that affected the bird's breeding. The main human disturbances included straw burning, metal thoms set
on the electricity pylons to keep the birds away, agricultural activities and flight noise. Agricultural activities greatly af-
fected feeding, nest material seeking, incubation and the behavicur of the birds. The foraging birds showed alertness and
flew away when disturbed . However, they also developed a tolerance to human disturbance. The greater the agricultural
activities in the area, the shorter the response distance to humans. There was a positive correlation between the activity of
nest-material seeking during the breeding season and the mean daily agricultural activity intensity in the breeding area.
Better understanding of the breeding disturbance of oriental white storks in the Yangtze river will help us to take good steps
for the further conservation of the bird .
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5 AE ( Ciconia boyciana ) BRI &,
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(2003 Jo BFEM EETE R RILHE ( Collar et al,
20015 Wang & Yang, 1995 ), MM EEEREL
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et al, 1996), XTSAEMEIEE B 25 BEDFRN]
P37 36 ( Cooke, 1980; Gutzwiller et al, 1998;
Keller, 1989; Mori et al, 2001 ). KX A2EHITHEEE
BBUR (Chen et al, 2000), INTESZ THURIMI XS HEY
TR B (Podiceps eristatus ) HWELTHE X BY 14
ZAE W INEREA (Keller, 1989), BE THi&EmA
B { Grus feucogeranus ) TEASFHRHLATREE#MFE { Wang
et al, 2005 ). KILH THFHLIX A O, AZEiGah
FHRER A, BT HHEH AT, (A B Al
HEZW ( Barter et al, 20045 Cai & Zhou. 1996 Jo

ROT BESTEBLA M T BE R R B AT i ANTE
B, HETH T AL B KRR E .
AETHMAERRNES, ROBRTAE—TAZE
TSN ER B K A T A AT B N s, S AR
F. ENEREG SRR EFREN IR, X5
T ZRBUFER 7 U, 84 b 7R T S
B EEE N RIS T o R A S AR A A 2 A
BAETHEENES. £, FATTE 2004—2005
AN TR POV LI 7R (L ES B0 TR R AT
TSR, DR KILP IRy QB B
RO R AR TAE B IT R R =R 4

1 HARMBSHNR

W S TR VTR B % PRy ST By s
TER R R R K (116°49.47—52.28'E, 30°
19.53'—21.95'N ) @ERIGILFIR, #iR 0—12
m, FHEFGEENOAZ, 2A8H. Rras. gk
¥ ( Grus monacha ) 3ME ( Anser cygnoides ). ES
( Ciconia nigra ) FEHRZME RPN EZBRLM
{ Barter et al, 2004 ). EESTEHFOE ( Egretta
garzetta )« % ( Ardea cinerea . FH % ( Bubulus
ibis ) 10 ( Ardeola bacchus )~ 2K ( Gallinula
chloropus 3~ HKRZ ( Vanellus cinerens ) 5. 1ZHL
RALE AT 2 RAER, 2R, 41 80RE
16.5C, 1 A FHSRA 3¢, 7 AR FHSE
A 30°C, LM 252d, FHFEKE 1300 mm, F
HEE1962.7 ho MW LB, FFAB D, (ULE
FEFI KR B R D BN #® K { Populuss
canadensis )~ TIHN ( Salix chaenomeloides - TETZHH]
{ Salix babylonica ) TFIHR ( Robinia pseucdoacacia )
FANLEHM; HAEMEESE KA EAEY 5
IS ( Erigeron bonariensis ) #EMZE ( Poly-
gonum lapathifolium ). KAE( Polygonum  orien-

tale )~ B H ( Xanthium sibiricum ) %5; RIEPEE
AKTE (5—10 A ). WA (4—10 H ) T
(11—5 A, teHh, dBMEH S ERAE ( Nelum-
bo nucifera ), WHEAFBHZEFMEME, WEERTE
iF, ERMFERAR, AR EY. —
SeoK UK, FFIREA 5.2 emo ARHFK
MG S BHAR T OB EER . %
H A B EERNRET 260 A /km?. FRHE 5 RTRE TR
FREE3STHRUL.

2 F &

7% Liu et al (2001 ) X777 A EFT M EE L,
IEEGTUNER BRI, A7 SEE EEIT 5
ER. WA, HEfTE. W, A, A #. B
BB, FEE. HOM. B8, &k, IERMRE SR,
5B 8 x 40 fFEEims, RAEERARM % ( Almann,
1974), BT 6: 00—19: 00 ¥R K AEHIT 3—4
d L RAT HMEE, 5 min HHE—K, EERE.

B JE W H A s IR) AR TR T AT N
PR T B S . B . RHeS
HFRFEE (Altmann, 1974), WER T QB T3
AT AR . £75 Wang et al (20040 XFEIREAITES
ik, BT ABMBRIEEE U AT RER
FEEE EEE (e ) SR KBS (BIE) M
AP ERASETEIIRES ;. MGRMEEE UNZ T AT
HESERRTEREA. BIR R EY A (KRR TTA
&) AR ARG S KT, R EE R I AR R
TENEETEIR )y S P i kR 1T AT A b I BR
Btric. B ops Mtmice s, A AR R S A
s, ITERNEE. SRNRER, YHERY
TERS—ER OG22 THE, MRS IFRE
AR, TR O R A SE, Bl B
R, FEEAMEIESHR, ST, FERAIE SR
FILIR R, SRR TR S HRIE R

FRAE 2 A RAMER ST, B R THR
BRI R SOk T . B Rl
AE9 5. 100 15, 20 f125 HEI B4 9: 00—10: 00
FTF2F 15: 00—16: 00 FELHTA], 4 20 min F—
W CEAHMANE 100 ), AHEFRSEHMRE G
AR S, ARG S i 2 RO b 7e .
ICRE X 1 km TEEIA (293 km?) EEHA REE.
K AR B KRR, 3 (E ) A 10 CHE) ),
Bih 4 BglbimshieE (A (km?+h ) )
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AR F B ARRIE S, &R “RIEHR
£7, HEEREEEA R R, FIERETTHW
HHEKXSR.

SE B S R AERE B 1 458 HEE 300 m At
HIBZEFAHW T B B N AIEE BT 1 465 B ELIE
500 m ZbRIFEHNE .

G ISR ST A Microsoft Excel 8%, #HATH
FRASHT, FH SPSS 11.0 T8 3R 1T %
SHITFEREEE £ 04, ShEMNEREEE
#£5, AT Post Hoe ZE LA

3 8 R

HFABBNEEEE
& DO K 88 B PR Oy SRR Tou H TR HEA
HIX, FFUREEIGsl. 2005 FHEMEE 2 X HT
AEEEEE, TEMNNE LM S ERESIE S
B, BT 1458 (EF 295 ) fl1465 5 (GH &
PEXT ) FRZRIETIR Y 28 Sk Bk, BPRIBER
o, BHEEAERE 3.0 kmo 1458 1 1 465 HIEE K
PR 250 7.6 km 14,9 km, BRERE
H3.7km. HEEREAEOE. RO, FHWH.
B E R SR T, Ha 5 1458 SIERIEM
FHIREIIE B4 3 C4E2T 1.5 ks, FEHS 1.3
km, HFEAH 0.5km; 51465 HIBRIERTHIRA
PEETS B A 2 2.5 km, ABAH 2.0km, H

3.1

it 2.0 km. FIRMAENTEE, SARMEZDT
FZ 500 m F1 250 m. 7F 1465 EE R EF B
X, 2 AR E A, 3 1 19 BAE ™58,
4 A 25 AFHAEES, 7 R 22 HEFHSE W, GH 298
XTAEIGTE 1463 157011 458 BB H. cH 22 A
FHEIBIFFEATE 1463 EE L, 2 A 20 HAT/s Ak 7™
B9, 3 0 4 BEEAERT R 1463 BB RINE, F3
CHEMYNHE; s APHEBEE 1458 HKE
B, 3] 22 BAEALE~E, 4 7 27 BIFHHEE,
6 A 24 HEHBEALER,

2004 FH 2R OESH EEE, 1 X7E 1465
Y& (AB S9N ), A—XTHRETE 1464 35, 1462 35,
1463 51 1 461 IEE HEGE (CD 2484 ). AB 298
o2 ALAFHER, 2 HR™W, 3 4 18 BHE
EER T, BEIET, 3 H 23 B AB EHER
EEIHK ; CD BHIN 2 AT A 1464 IEE
2 B 11 BAFSRARETU0, 3 A 24 H 1464 HiZRIB A
AL FE, oD BN 1 464 IR BRI, Y
KT CD BB E 14621588, 3827 H
Bim 1462 B LT ERS, CD B 1462 WM
HAwiiFrbr. 3 H 28 B D BHEX XEET 1 463
BEE, 4121 ARAEMEHREH, 1463 B8 b
T, s H2HCD EHAERE 1461 5B H, 6
A 21 HALE =9, 7 A 16 BiRHE4RES, HE 9 A
20 HEGESEW (£ 1),

#®1 FHMFEAFABEEAENZE

Tab. 1 The effect of disturbance on the breeding courses of Ciconia boyciana

BN 2004 2005
t
BS No.1465 No. 1464 No.1462 No.1463 No.1461 No.1465 No.1463 No.1458
. TRA T )] T )] )] )] )]
B
Nest looati Lower corner Top of Top of  Lower corner Top of Top of Top of Top of
st Jocanen of the pylon the pylon the pylon  of the pylon  the pylon the pylon the pylon the pylon
i ] PREH 2ALbH 3AME 3A2H  4ATH tAHE 2 RHE 3 AW
Nesting time Early Feb Early Feb Mar 24% Mar 28% Late Apr Middle Feb  Middle Feb  Middle Mar
e ERE [A] :ATE 2R1LH 4A6H 6A21H 3A19E 28208 3AF22H
Sitting time Late Feb Feb 11" Apr 6% Jun 21% Mar 19% Feb 20% War 2204
B4 a o 3A11H - - TR 16H 425 H - 4R 27H
Fostering nestling time Mar 11" Jul 16™ Apr 25% Apr 27%
FFREL R ] 3A1BE 3A24B 3A2E 4A218 9R20H 7R2B  3H4H 6H24E
Finishing time of breeding Mar 18% IWar 24" Mar 274 Apr 21% Sep 20 Jul 22% Mar 4% Jun 244
BRI SE AB D D ¢D (] EF GH GH
Success or failure of breeding E(F) T (r) T (F) E(F) Z (1) Z(Y) E(F) Z (1)
I A
K ir th th Tr, 1h — — rth —

The cause of failure

2004 £ 5T EHTE No. 1465 5 No 1463 BT HRE T E FWAALER, HHLEAR "THA", AX T LNHERHEG “A87 ™
B o R ch TR ACHIRER; o BETECEN; o ATEE,
Oriental white storks built nests in the upper comer of insulator, which were at the lower edge of the electricity pylons. This site was called “lower corner

of the pylon”. —, 1h, tr and 1fh stand for no item, removed by humans, tip-and-run and reinforced by human respectively.
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3.2 EMEAFEBEHENABREER

3.2.1 SIRMEMW 2005 F 2 A, EXSES
FEOCTRUT, fEHIE TS BA R i 35 5 5 B0
g = g N T TN o o R e D ol 8
o TR AR 7 8BS RO o S A A I G R i A AR B
B. s AmLE, ERHES FRESK SSTU
Lo FEIRENT, FEEXEE, WMIFWE, ik
Tr, [BERBIT A, 30 BEET, 8P4 E s
BT, BRORIF, MK, 30 BidE, HEEL
£, TTHEREFRE . 2R0NKREIREE D%
SRR, RIS O EER H oL R . RS
XA B SR B — FR 40 47 R X SR Ry o e e P
3.2.2 JESEEM 5 ZLL EBIR AT E A A B
VTGS R, M POZEE K, ATl 4—
5%, AHERT 35 m SmERMKIE L, &EBTK
Hdr, A EITOB KO, 98 U o AR AT ot ol A
B B B AR R, BB R — ] R TS
I, SMUPBGE, PIBRAL R A B EL. 2005 F 2 A
28 BRI 4—5 2% (1463 HEHAGE 10 K), &
il 1463 1T, RFEM 161 (A2 3 H
24 BRI 4—5 % (1458 BEMEF 10K ), &
1458 35T, BT HM 401 B, BEBREENN
17, HEFEARISRE, sEHiATRR. s B 17 H,
BT 120 EARORIER, K H (1458 HERG
60K ) FE1458 IE N, FEA s i, HAME
ASEEF, AL R AR ST SRR )

o DA B P IR £ 5 R BOM YR BOvi s S s
AP, 5 A 18 B, BUFt 9k, BEE TRIE
JURENER, (Ai)G 9 ke R, FHHH R
3.78 +2.33, AIEJLRRDEAE s BT ). A5k,
S L ERTR R I T MG SR, R A
ESUTIE ) AT H AR RN RIE i PR

FTRERRAFRS, T QB ET A BE
TR, EArAE, — R SR SR 5
HEES, TR E BITEE TR, RIWEGRE.
FEPISETT Ry BAET (> 5 %), NmE X m, —
WAIE SR, MBE0NEER, BiEMgER
BEEFRE—EAE (30—90°), WK, FEF
Ay, (B E IR R SRR IR A R ELL, AllE
RIEMME .

FSS THREEEMMRERT, 85 W E R
SE, 5 LN ERISRIR, R ARE o AR A B
Fo TTXECRIAET, fTR N4 A MR, SR,

s, SRR ST IR RS

TR AR SIR Iy QBN E RIS -, &
WORBES WA EAM S A RIER L KR
K (>64) RAAE CHMKRERRE “s” B,
BpSeit KIEH—E R E, FIAERES, FX
A —ER/E, BIRKEY, ZREaE, &5
W R L.
3.3 EMFEAFEBEHEHANEE
3.3.1 Shpigm  FEARES, 2005 4 4 H
WL ER IR S EMFEE RmA e L EETE
fill, BRSSO SR AL O B IR Bk A, 1 ) et
G, RABBAHTERSG TR, FEME P AR
ROT OB SR RN . S HERT, 1458
P —-REsr T8 R, 5 REFEEREGHRE;
o (SHEEARETR, BMREHSRE
I, RILAELOBAEREETE. 1465 IBSHIEEL
FBENM, BEIEERESRZ, PRSP
EREGEWE. 751465 BHESHIAT, FZEHE, &
FoEEME L, RIEREE (4 1.5k ) REGE
FE L, AETREEBREESE LML AE
27.50% (n=56); ¥SHE, BZar, HEER
EIERHZ 42.50% (n=104), BIRHER,
3.3.2  RHUMHESSNEE AR 1458 15, bR
PUERIE F o7, S EEMEEA 2, M/ 2 28K,
FEEE] 1458 BHILE, ML, FEEM
HERIT . 4 H 5 BUEMNEL R, s
m, ESELERN. ERN, ROl
PSR S LR, R R Lk e
W, EBERT N, MRS E g R ILK,
W R 2 AR, B
3.3.3 FEAFEEGERIEM R AW KSR R E
TR b KT AR 275 DAL, s A, RE
R MRS B 3—5 m & 0 FKOR 200—
300 m SRR 1458 ERMESREMEST H
RO EIHAT BT T A, KA
BRI ERTILK, TSGRk, Tk
JH (k350 m 270 ) R 1 458 § FRYR S0 B
FAREERT N, —RAEHMER R, BIE SO
(LB B 8IS 3o m B4, FOME~EBWITH,

B KA R RGP, R s
LB IS 2 R AT TR R R R s E
2 WIT, B 20—S0m; 5 A Fa), TERHEREES
SRR, 787 AETERL & M AR 2 R TR
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o 28 #

IR T R E A TR L, BD ST MM TR BLE R,
TEEEFE 20150 m, BHIEH CATEEE, 15 400—
Soom EEE, AR BirrriEE (B 1),
EH, AAEEN VIRESEEXETRERERS
WBEALKR (20777, n=19, p<0.01 )

= BEWEMCEL Tmes of burniog,

A o EHETTE Mg heigh 4 600

1300

1 400

1 300

1 200

Eﬂ“ﬁ"f_[_’{ Il herehil )

1 100

LMo 0 Moy 9 Man L2 Moy 20 Mae 23w I8 M 27-May M0 Moy 3l

MTHE Date

A1 REFERE S VAR NRR
The effect of straw burning on flying height in the

Fig. 1

home range of oriental white storks

3.3.4 REFEIEI 3 A0, RARHIZEHKX
AHRTFH (4.5 A/ (km?+h)); 5 AUUS, HEEIX
FImEE. AEARAL. B RS R IR S,
ZHH A G SRR (21,3 A/ (km?+h));

4 3 m2 M3 (1010 A/ (km> b)) AR
TR Qe . BUEH RN, E 2T
PIREESE A, 187 IKHUM G SR 21 I FITH,
B GEE B TP EE 40 11.23% 5 209 (RELE & 3
ZFH PR EA 149 %, LIEREFE YA R
104 ¥R, BUETHIACH T HA 28 Ak 0 0 22 73 30l 4 2
71.299% F1 49.76% »

R A M G sh e, xR EETRT A
FTOE A RO ARTT N, (AESEBNA
FE., A7 OEEHBEEHEMESTAHTHY
FIEE (B RlEE) AREER (£2),
Post Hoe ZHE LA TR, 2 ANMENIERYS
3.4, 5. 6. TAMAEREZEST, 3 AN
BES 4, 5. 6. THHMEREZE, 4 AWK
MEES 6. THGMAERZEESR, 5 AL
BES e, THOhMBAERZEER, BAEEIED)
B 7R 5 BB A THE B BN RE B B R B A
VT BT IS TR O S X A T Y R R RE B A4S
FHEZERIOWFENTHREER L Viemes
= -0.916, Vi = -0.916, n =6, p <0.05) (K&
2 s

FhHOBMEME T EEFEER (66.35%
BB EE7E 8: 00 LARTTEAL ), HFE7: 00. 13: 00

®2 RABBEMEEDHEN AL TR RMEEE

Tab. 2 Response distances of Cicenia boyciana responding to human disturbance on the ground

R RiAT 5 AF AR AR R IR ES (m)
Responding Response distances at different breeding stages F
behaviour 2Feh {n=6) 3Mar (n=10) 4Apr{(n=10) SMay{rn=9) 6Jun{n=16) 7Jul(a=10)
B Alermess  403.3 £ 66.2 260 +71.1 176+ 48.8 138.9+57.8 35+21.9 36+ 12 77.675
#63i% Flight 360+ 55.5 228 + 62.3 139+ 49.3 103.3 + 30 23.1+16.4 17.5+9.2 04 464
* P <0.01{ ANOVA ).
4350 —o Gl iR T 400 15

Agriwhal s lvilies inhensity

—— P Al e

—— IR e owar

{1 - i r n L
2-Feb AMar BApr S Mavy 6-Jun F-lul
M5 Monih

Ao &R, MR SEEK AR SRR KR
Fig. 2 The effect of agricultural activities on alertness
and flight distances in the breeding season

Tites al felehing pest malerial § T rmesfdy

G‘UU‘ ;{:U{i} \iﬁ):()(l) 1‘2:()[‘) TGO 10600 FR:00
5] Time
B3 Aoy HBRM A S REK BRI R E
ERESES
Fig. 3 The effect of mean daily agricultural activities on

nest material seeking in the breeding area
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Mi18: o0 HM 3 MEHEMEEE. SEH, &S
HES SR BTG 2h 5 B X B PRl s
A2 EAMHRERTE (r=-0.539, n=14, p<
0.05)(HE 3

FEHZE B R RIER T T AR A R NER
YE, 7EiT AREESHLEE 200 m 2N, 3 S0 F ISR,
118, BFERSEA, AR, REEnE 0. 8
TEMEGEE, ST ERRRE, x84
MBHZSRERA RN, FR P BE L, B
Fe Ao HEZFHMARME, FE AN T AR
PEEMBEEZER (£3), Post Hoc ZE LERINE
BT, oH 25 T B ESRERE THERNEG S
FHES, IWENBRESS TMWE. VBT
BREZER; BEH ] WMERMAEEEAS 1K
IFEMNEREER, IHEMREEREAS W
B, VhEMEREER, MBS EEH5T
PrEepith A BE S B CH B9 X7EE BRI A
P ERIE FRITT A, AREREEE, SRR
R FEAEENEH E 15 HES X BT, GH X E FAT
AEF A EEYE, BWEEEN (87.62+37.37)
m, FFTAFTEE som 240, FEkis; M5
SEFERE, GH XHR 8IS AP E o A
TEE, EHEBEARFTERLNESE, F53ANE
eV — AL, BVERREES FHER AR
. B2, GH BRNTEAESFMLIGEY 1 A #4sC Bl
H, EOXHIE R B AT E B U,

Post Hoc ZH W EWINERW, oF 2HM 1 B
BWEREESTIHE. VIBEMEEZEER, 1
TR EREES IHREMEREE, ThERMS

VErBERB AR A RELR; EF BHEM I W
BRI A S T, VB aEEEER, [
Brecr A S MR A RELER, TIBH
BIRIEE RS VB AR EESR. EF TEERH,
FEER AL R DL R A S IR AL S D 1 A B X B
M, W HRE AN TR ER O U, R RE
TR MR SRR B PR TG s A
WAl EAI R A R AT, (BT AMERET
ey, A BERSR S A IR R e N
KA BHEGM, EF STE RIS T BT ABURIE
Befik, JLFEA RN

4 W ®

4.1 BRNHHEABHEEZMW

=i R KR AR Ty DS B R g AR
T. EEMARY, RERSMAMEHRE T —F
T hIE R X, B2 ssc Rl BRI B SesE TR
FERRETIREEEZM AR R, FEYH, BX
X BT AR IR BRI AR,
SRR T A ES B R FRE E 0 L. BT
PR RI 3T, B S YRR R s i, 42
BRI T AT SRS R (Yang et al, 1995 ). &
— PR BoE T 2 A RO R B, G RoEht
BBl R TE A R P A F] ( Verbeek, 1972 )
SRRV SEREAMET AR T BES /L 3R TR S BRI FIRE R+
ERAIHER, BT EIFIIAR. EEMHT. A5
AP SEESHILSFEIAIT R B A AT D, AT
SRR O ESE B B0y B I S 25 Mt %
e N = St ) s VO 1A - iy )

®3I FABRBEHEEHRN AL THAI RN B

Tah. 3 Response distances of Ciconia boyciana responding to human disturbance in nests

TR RGBSR TR R AR (m)

Response distances to disturbance at different breeding stages F

B RIAT %

Responding behaviour
poneing T (ni=19/n,=10)

M (n=21/np=10)

M{nri=20/n2=15) W (n;=25/n,=20)

GH ER Alertness 0 87.6x37.4
GH #5i% Flight 0 50.7+12.8
EF B Alermess 141£21.8 0
EF 7532 Flight 102.5+22.3 0

T0x+43.4 0 58.870*
0 0 341.821%
154+74.5 0 65.401*
114.7£45.1 0 83.555™

TErE: GHY3—4 iy (E&EFWA), EF F3— A LR (EREWIWFH ): THE. GHHRNs AL (BRI ), EF 84 AFTH
CIREREHA); MEVE:: GHAS AT TR (BT, EFAs— AL (FEMEEDR ) VEE: cHhe— F (FEFHESH ),

FF A6 AFTELE (BHREMEEE ). n. ny 751308 GH T FF MHEAE, ™ P <0.01 {ANOVA),
Stage | is the time from March to April for GH ( nesting and hatching period ), March to early April for EF { from nesting to middle period of hatching ).

Stage I is the time in early May for GH ( early period of fostering nestling ), in middle and late April for EF ( late period of hatching ). Stage Tl is the time

in middle and late May for EF { Middle period of fostering nestling }, in May and early June for EF ( early and middle period of fostering nestling ). Stage

W is the time from June to July for GH { from late period of fostering nestling to leaving nest }, after middle and late June for EF { from late period of foster-

ing nestling to leaving nest ). NV and n, stand for sample sizes of GH and EF respectively. ANOVAs were used to test the hypothesis that several means

were equal. ™ Difference is significant at the 0.01 level { P <0.01 J.
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4.2 BEEBRXHRAEEEENEM

AR B Ry L ES R B R
PIEEREE. BEA I SRR 2 SEE
H#5 2004 5 4 WEH AW EREE; 2005 F
3A4H, BT 1463 IBHEINE, XFHET cH Z
PEATEE — R BRI RN AR TR X AT A
ESs BT MR BT 2004 £ R HESE S8
H2HIEESH, H=E9 A TAEHAHHE;
2005 5 CH BEMBH 2 AG#EE=E3 Al (F1).
S IR GEXT T AN ES R A 1 R AR B B R BRI B
WAAR . Hitk, X8 EmeiE TR =LA
RO EEEBILE R BB AT E
HTW SR, 2R QBRI ERMEZERM,

RIS, 2004 £ 4 HTA], L
RIS T MMATFTIE A AL, L8 T 50, aFERIH
ESHEEAFEIEP OB 8, 2004 4F 4 H AT 1461
P B HAOR A BB AT, 2005 057
1458 ¥, 1465 B U8 500K 07 SES S H B A
. SR ZRBER T HENLZSRN (WP TH
MhEESEL MM T4 % T Lriile ), Hia
fER 7 QB — T AR E MRS B &, F SRR
Ry B B NE sl = A A

= R R AE R T A B A
B AR EEA R R AR, g R AR R
SFIFEY PR HLAE AT SE (Luo et al, 2005 ); MK
SEE RS ARG A s A AR R S R, KR
WS AL R E FHRES | f AR fL (Peng et al, 2000 );
IR FEPIE T 40 A T L ZE FLAL IR A s th = B,
G WS F W A B s (A T AN e L, JRaR{e
FNIE FH AC4H AE P ER (Peng et al, 2003 ); —II
X7 R B A % Rl BB AR O R A B R A
~, KEERIER SRS ERT AR, =Ly
METIREE AL AR B ALEE M R A S SR A 2
BN (Yu et al, 2003 ); [ART, BEIHERTEFR
B ERETINE T, SN ML AR R ZE AT
UL R B AR ST S A RO R R (Cai et al,
2003 ). FHI, £H7E 20 HREFHE B Rt R H
P B B AR ST IR TP A R RO AR O B ES A B4
BRS8N, Bk, SERERERY
S R B AR S . O TRy R
TR — B E BRI E, SHEE -
Te . WEEHNERERIUNE. BT ARRR
wPTfEd, FE T (1) EHAREATH

ik, BYETUHEHEEER T OBE SN SRR
(Lu et al, 2004), AZAEEREREAE T 5SRELAE
R A TEOE (11, 1995; Zhang et al, 2000; Zhu
et al, 2000), FEEUZERKEFIM, GRTAERM
— N RERE RN, (2) B A TWHEE
A, IR AT A, A ARE S —
PIFREE, MZ57R 7 QB R B R A E s E .
ER:qiok=2 575,
4.3 AABHNFHEBEEENM

WEEAT AR BES B A — I, AR BE
FHEEA T —EREENEE 7. AR5 A EAT A
RSN, 7ETE RN —B R N R IERE, B
JEFRIETERT ; GH SR X E| 1458 578 But, X
EHLAPERE S W RS, ERFENERN, HART
HEEEEAE T ENRERNEES, X5 Chen et al
(2000) Ff—SeRK SRR 5. HTNEmA
BREERIH OBG,  T MR R, FELLA G
ERTERNE A B ST AR R, REE I B 7R K}
L, WDREE, BET N RECDEE R, L
5RO I ESEE R AR e R B

SFERREXI R O AESE BB A RN, 5
IR L . REFFAESE S A M OO IE,
INT BHXFERNRE, BT ASHEEILE, BEE
THERXMESE, R T B EETATET
2, FECUEERITN, REAT BERIRGE N
TSR GENG S, (AT B K LT sl
HAINFLLHR T AT TER T, B
THRIT DESETL & M SR > RER O =
DRI, ECE S0 REUE R, 5 B Y bR i et
FAEF Ay =, W] DA RIS 7T
WFRKALAE VAR, BRREAIRRACEATT RIS,
B T F I B BRI AR D ES B

T ESX AR IE B A — S R, 4 ]
rlE EEER Rl G sh, METR TR O
BYBE . BB, Hb, RERAKTHAE
AT AT A B IR 71.29% 1 49.76% .« AR AT H
EE R R R AR S X R R A TR O
BE: (1) BMEDEPERRFE AN THRE
TEIRFNE R PR T, DOBIFAll i shss
EEESMAE (B 3); (2) @Ed%Ex Am T
PRI BE 3, RET RN, ERFIRERMNE R
Al ZR05 EVES R R B E AR F B i B R K
ERIRBACH b sy, HEARBEIEMEA
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LipHh, BTHmAOBEEERR, BRTOBEE
i1 3—7 A 63 30 Sl Aol & sh i s e H, [,
AR AR e TR, AW,
520 TFE A B e R R HE MG R AR R
W, BRUMERIE—EMIEENE. FHi, 2%k
STEM R S T H, AR BRI R
PR [R5 2 7 0 oo ) IS 2 (B Al % o O TARIE R
ErEYits, R aBERBEHMIHET R
S AR TIm N, B4em Tt R R R sk e
FREE AN, LRRGED A B R ET
FrRRIBERMERTER. Bk, BORM TR Z1E
RFERN AR FEI (Keller, 1989 ), AR H#E
EETEMRRE AR R NIRRT, IRl TH5R
FEREIE AR B AE , e BCE K & m Rl AT
79, R HEES M KE R B AR AR E .
WEFEIN, SRR AT LR ErA4
BRZE AN THEE A MRE ( Kenney &
Knight, 1992; Mori et al, 2001; Roberts & Evans,
1993 ), A, AR77 B E AT H e g aakin
IR B AR AT DAVE S H B AR S P A2 TR BE A FI
IR, RERIP LVER T AR MR TR
BRI E, 8% DR RS
HIETANTHAENERAREEZR. CH M
EF ERUTEAE S 0 = 1 A8 B, XA
TR, A FEBHNERAT, GH XA
AT #H R, EFHAE cn X &5
BETHAT AC IR RN, T EF £ R, O
LI DL A SRS 1 H BB, X
HEAA THESHER O BUR, TERH LRI E 5T
HEH R LR RIFAAT AT, BERE
EE 2 M S B, REAT R R
B BEIRATH, B AMNBEET SR, AR
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