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3B > AREES, AR BN ESJR S KB SIFFUME Phasianus colchicus R £4% BEEARX (7 = 0.98,P <0.001), Hifi
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Abstract: Three species of harrier Circus with 363 individuals, including marsh harrier C. a. aeruginosus ,hen harrier C. c.
cyaneus and eastern marsh harrier C. s. spilonotus, were recorded when we surveyed Shahu Nature Reserve in Hubei within
186 line transects during the four years. The results indicated that the harrier abundance was significantly higher in autumns
than that in winters; however, little fluctuation appeared in the harrier abundances of corresponding period of autumns and
winters respectively as well as in annual abundances from the four-year survey. There was significant difference among
harrier abundance in different habitats as follows; grassland’s > reed’s > water area’s > farmland’s. Encountering probability
of interspecies and frequency index of harriers were ranked as: hen harrier’s > marsh harrier’s > eastern marsh harrier’s.
The regression model showed that harrier Circus numbers correlated strongly with pheasant Phasianus colchicus abundance
(" = 0.98,P <0.001). The reduction of grassland area had a significant impact on the numbers of harriers perching in

the grassland ,however, fish net setting around the lake had a little impact on the harries appearance.

Key Words: harrier;biodiversity ;impact factor ; Shahu in Hubei, China
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EEEARESRE ATEWETIR, E4HARRESFEPREATERNESER" AT R
GRS E IR — K 588 Circus S8 T4 RE EMBHEEMNESD,

T H BB 152K A R AR5 (WG B AR ShAE ) FR 52 5 /A 29) (CITES) B - T R R T4 E
SR B S B R S A R e H A — 2 R S AR R B R AT ER S R S B
BESHREENEER TS, BB TAREBAIEYHBEETHRESEN KLNREER
R NS R ) A B SR B R M MR R BN B KBRS AREARETT R AR A
1+ P AT AT K N DR RETTR SR SR MBS RRE TSR E LA Ry
KZB| HER TR,

R, BE B T 22 M 22 S E SO0 B R S KBTI B AN 0 T (s R s e A
Bk pE RO SRR ) o o S A H R BEE [ 1954 ST R & LK,
5 [ R — B R Ak B R 25- WA T T 7 A 1 R BB SE o (BLLE TP [ 56 T RSB 12 2K M BF ST M v
Bl AN FARLELXT HIMNG AL BT I s .

R SREREBRSM)BLED . RO B R R X LI L 5)E S0 R
HEZEAUT 3 &:()B@EWEANE ., 588 SR Z WS 7EFF M, s 5 M BT R B W3
WAR DA () FEHNEYRE. BESRKEY EEA R, P/VE 5% FETshy . B A
1) ARSI A A IR FUE B TUMERS 2 (3) AR RN E R KA TR ERE AR
PP X FVTIIE G B AR X 22 18], 3 B S5 W & AR , 26 AR 25 s B0 BB AR S T Wi Z 8] i — A S BT Bk
;A G,

A SCUABAIUALBR VR B SR PR X B R D2 RS &2, T MR X B & 5 S B 2 B % 43 A e
fiE , BRI A A AR ST, R AR 2 1 A 53045 & AR SRR s R A G v 24 16 5 2 e A A 2% T2 AR
B R , SRR TP T I SRR S 2R B , S & WA B B b AR B SR S KR .

1 BHAER

VT B AR R X (B 1) b A 33 ALK T 3R DX 2R 3 (29°58” ~ 30°07'N, 113°39" ~ 113°58'E) , 7E 4 #
B KGR b B R X AR AL 23km, YT St B AR X FE RS 9km Ab, BHEIFR 66km” {47 X PO & By
LRSS ,4 A FHZE 10 A ARYX 85% ~90% My g K i & , ZEH JoFE 2 E i, 76 10 A K
PR RE TG , B AR R 5 BT AR E 43 EE N - 79 3 59. 8km® (90. 6% ) , B4 1. 32km* (2% ) , 4K H 0. 96km”
(1.46% ) , 7KK 3.92 km®(5.94% ) . 7K R FEEA RN 5 B L2 RE R . o, 290007 75 5 UK AR
B FARTEARKIL, BHFEANRP X, /Y X8 T WA XS, B85 MR <R 38. 8°C, IRk i < iR
—14.2°C SR 16.6°C , AERETN & 1211, Smm, 4553 H BBETS 2002. 6h, To 5 256d, EAMEH X K
I B R X, KN AR
2 WHARAZE
2.1 BpHMAE

F 2001.,2003 2004 2006 FHEkZE(9 A ~11 Afy) MLZE(12 A ~ B4E2 Ah) #17RE B AERER 4
TP A R K, BRAERENEN A S ~7 KL 4a BITFEL 186 5%, Horp . 735 47 &, B 47
2%, AR H 46 2%, 7KK 46 S5, WEP AR AL BN 0. 1km N HESJE 528, HB A BEWEL M 0. 2km DAY )
RS, FrAERLREK 2km, ALY ST NES I E SR E, BT EE N 1km/h, BTFE
SR fE B4 (B-5: BD42 Series Kowa 10 x ) FlEA {5 221545 ( KI5 : Diascope 85 T * FL Carl Zeiss 20-60 x ) ,

BXAAE 2 ~3 N BKERAEE 10 AHA 11 Ah& 1 IR, BIR 154, 437E 12 AMBRER 1 A& 11K,
R 15d, JEETF Rk, — RS K 9:00 ~11:0 0,13:00 ~ 1500 FH4TEF4MEZ . EREE)E L5
[Fi] B, 0 S A SRR A 5
2.2 5EH
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FEHE I 2 Y080, MFEER AN REIFELE AN IE S, PR3 .,
HE: WELR N R BIRELR SN B FERE R N T 3D 0 12 4 '
B, MFEER AN CEIRELR N AN IE B
2.3 HEEMEERARNERL >

BHAF 10 H H AR LFFIG T B, B s — e 3
BAFHE, —MTE 6 ~10d PYEEFLAE Bl BRI (R 1Y .
FIEEUR, A —EHE) BB SR BEBZ K4 ~
Afk, 7E2001,2003,2004 2006 ‘B Z A P oeitE]
A FERBE T 5108 1 18.30.27 .32 Sk (4B MERIE
P/ o REARBRERBE (REUR) i 5] o5 5 ) B T Fig.1 Shahu Everglade Nature Reserve (autumn and winter)
HIE AT ST AT 4 4~569%:0.75 <SI<1,0.50 < gy gp ann NWH. 308 DC . R 45388 DJ: IR 5 YR KT

>»Z

B 4%l Farmland
BB *ify Grassland
77 kig Water area

0 2 km
| S

B Y B RS IX (B AT

S2<0.75,0.25 <S3<0.50,0 <4 <0.25, HB:Hubei Province; BWH: Beiwu Lake; NWH; Nanwu Lake; DC
2.4 ﬁ%ﬁ%ﬂl@ﬂ‘&t}i Daocao Lake; DJ:Dongji River; YR: Yangtze River

A RE ) 2RV R AR & AR ) Z 1) Y RS B S 257 8K
E5o

FV SRR 4a TR 5L TR SR K FH8ER .
I3 2 R R 6 5 4y ) — Bk [ B PN OB 8 S 28 1 5E 57, A BT T 4a B R 2R F X980

4a 2= [F AR B0 H AR
A RS R SR SRR JF 2248 5% , R A Dunnett’s T3 04T A= 35 (5] 59 & 5 8 B8 HLE .
Hurlbert F [8] #1384 3% ( PIE) 17 . PIE = i (ni/n)[(n =ni)/(N -1)]

K, n BRI MESR SR A (En =0 V*ﬂﬁ%ﬁ) ni IR PSS | YR R s
BRELN 3 MESR SR E R

SRS H(RB) T RB =(d/D) x(n/D)

K, d B IREFES R SR REn B IR RS R SRME8EE, D W TEERE, BWE— ML
i) 2h ¥ E % 0. 5d,

e B F o, B2 B 2005 4F 12 A 7R N KB AR X, 4 Bl 9 0 7K T T AR o 2 380 T T AR
B B[R] E 23 B, B ATE 2047 B % 7K 358 88 T8 155 28 52 i i, 12 T ) 80 1) ) 88 J 8 % 28 15 2R L o 38 1)
HE8 J8 2 2544 Hu At A ¢-#6: 56 (independent-samples T test)

B TiHE RS R 2 5 SHER BIE 5 RE D — DR RN EE 2 IPER 1 icBUh, Irh RS LS
ML 1 AR 1 IRIEE.

it % SPSS 13.0 for Windows #4445

B F Ab B Arcgis 9.0 F1 Photoshop CS 8.0,

3 &R
3.1 BESRSHME
3.1.1 4R

VW B AR R P IX 4a PEEE P (RIHHEL 186 %) JCR BB R B2 HKE8 C. a. aeruginosus | H RBES
C. c. cyaneus . 5% C. s. spilonotus 3 1, i1 363 B, FAELERILE 2,

RS IBER T 20T F = 0.056 <F, 5(3,185) =2.66, P >0.05, 45K  4a A1
RERZHE PR ERSBE .

3.1.2 FPEHME
da ZET ZHMETRA SR ILE 3,
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M 347 Marsh harrier
O HJRES Hen harrier _ —o— [43L%Y Marsh harrier
70 E HJEES Eastern marsh harrier o, —o— HJE%S Hen harrier
by g 18 —— &S Eastern marsh harrier
i .2 £ 216
% 5 2514
2= S g l2
Qs ® £ 1.0
2 8 # 208
e £ £ 206
[ % <04
~ RE 02
2 % 0 | | | |
K o A W A W A W A W
& 2006 2004 2003 2001
4E Year

B2 RS 4a HALR
Fig.2 Numbers of harriers of the four years

ZIREI L2 FOR R B, T AR R R & R

Up-part of each bar chart stands for numbers of harriers of autumn, and

down-part for winter's

K3 BRSIE4a BR(A) & (W) W FBE(LIPEE « brifiiR
£m)
Fig.3  Seasonal abundance of autumn (A) and winter (W) of

harriers in the four years( Mean + 1SE)

X TRk AZETT SR FE B ¢ K056 (independent-samples T test) ;¢ =5.07, 121 >ty =2.62,df =
184,P <0.01, UMK AFETRRESREHEEEFEEEZRMEE KFEEERTLE,

3.1.3 [FMZHE

4a KR SHELE IR 1,F =0.088 <F, 5(3,105) =2.69,P >0.05, 55REKM 4a hFFMZ
B PR R B ER . AFFAYPSHELBRE2,F =0.149 <F,(3,79) =2.72,P >0.05, Z5RE

B :4a X F ISP B BEEE R

F1 daRFEHSHEETHRILE
Table 1 F-test on harriers in corresponding periods of the four autumns

AR 52K YR Test resource EJ5 1 Sum of squares HE df 75 Mean square F
FkZ=[H] Between groups 0.66 3 0.22 0.088
F#kZ=N Within groups 253.99 102 2.49
SR 5t Total 254.65 105
R2 4 ZFRYPSHFMETHRILE

Table 2 F-test on harriers in corresponding periods of the four winters
AR YR Test resource EJ5 1 Sum of squares HBE df 77 Mean square F
4. Z5[H] Between groups 0.30 3 0.10 0.149
A Z5 [N Within groups 50.90 76 0.67
JAE 5 Total 51.20 79

3.1.4 ASRHEBEE SRS

R AR 23 7 3 R AR K XA R AR P RS R SR AT IR R T Z T (R 3) o MARA

BB R SR SR BT S E AR (FR4) .

5T HUBCES R SR SR SRR I - B > S > K > R B P KIS R S 2R
B R TR ;5 PR R 5 IO R B3 R T3 Y B R SRPIBUE E R T K A E R

SRR BER THE,
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x3 REBIEBESEASHETHHATEINE
Table 3 F-test on harriers in different habitats
75 S Test resource Frfn H B df ¥s F P
Sum of squares Mean square

H: 35 7] Between groups 122.13 3 40.71 32.72 <0.01
H: 3% Within groups 226.43 182 1.24
A5 5 Total 348.57 185

R4 REBUBBESASHEFHIMSELER(SSR %)

Table 4 Multiple comparisons on harriers in different habitats

. . F-H5% - 0. 83 FH% -1.70 FH% -2.19

A5 Habitats A Mean Mean - 0. 83 Mean —1.70 Mean —2. 19
#i4d) Grassland 3.06 2.23** 1.36** 0.87*
7% Reed 2.19 1.36** 0.49*
K3k Water area 1.70 0.87**
4¢ H Farmland 0.83

x & g 3 Strongly significant, = i 3 Significant

3.1.5 FhEIFHEHER RRIEE
3 FPES R 2K K A A B AR R AR TG B 4

GEIRAR -3 FIES IR SR AR E] A B R MR IE R R 2 S > Bk > HIRES,

3.2 WA

3.2.1 EBBRSESAFHEMEIERR
W, IR SR RN RIIRE . XTE)E 2R ST BE - Hr (B 5) 6

& Fift i M8 HEZ Encountering probability of interspecies
O JE %L Frequency index 70

2.0

AHXHE
Relative value
> &
T T

e
n

60 — R>=0.98

50 -

40 |

I8 1 J R
Numbers of harriers

30 I

y=8.17+031x

|
DN ] 80 120

Ll |

EP]

Marsh harrier  Eastern marsh harrier  Hen harrier

B4 B8 5 IR i E] A AR BB R 5K BS  BE SRECR S IR EIHK R

Fig.4 Encountering probability of interspecies and frequency index of Fig.5 Linear regression with 95% mean prediction interval between

harriers

HREE BT RS

harriers and pheasant

ZERRY] - B9JR S R BR ST BRI IEARSG ,r* =0.98,P <0.001,
3.2.2  Ffa) i ARAR AR LA B R SR R

A EAE A B R SRR IR S, R AR B R SRR M E B LK 6.

!
160

Numbers of pheasant

!
200

SRR - B AR AR AL R T SR S 2R R R P AR 2 5 B O :S1 > 82 > 83 >S4 R T

) A G BTN 0.25 ~0.50 50 ~0.25 Z 8], AXAE0.75 ~1 5 0.75 ~0.50 Z [A] %) 88 & 2 2 50

BELISH, T AR AR B AR I X B8 5 BRI B
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®5 EAERTAXNEATBESABENMTES TR
Table 5 F-test on harriers in left grassland proportions

S J5 A 7

AESHKUR Test resource Sum of squares A df Mean square F P

T #5/f] Between groups 77.45 3 25.82 34.20 <0.001
T FR P Within groups 12.83 17 0.76

S S5 Total 90.29 20

*6 EAERETAMEGTBESXMEYMSEILE (SR %)

Table 6 Multiple comparisons on numbers of harriers in different left grassland proportions

SRR Left grssland A5 Mean ey B oy
0.75<S1<1 5.80 4.80** 2.97 ** 0.40 ns
0.50<82<0.75 5.40 4,40 ** 2.57**

0.25<S3<0.50 2.83 1.83 ns

0<$4<0.25 1.00

* % F i 3 Strongly significant; ns: A g 3 Not significant

3.2.3  EPIXKIE T E)RE SR EE R

M 2005 45 12 A, B0 B SRR 8 AR PR X BT 2 38 i 55 il DR B , A 8 20 Bl 0 26 2 v A 19 4R
PRIPIX o T IR T T8 2 A i T O, I8 172 T AR g T oA, T ol T ok 980 T T AR 24 80% , [ P 73
JEE g 7K THT 0.5 ~ L 28 R U308 1) PO 8 R 1% 25 2R 6] o 39 1] 008 S 5 SIS Al L, 6 6 T P 0o 7K S B R 1 6
I o

t = —0.33,1tl <t(gos =1.97,df =184,P >0.05, S5 FHPIXEYJE 5270 KA 5 H BRI
BERW,
4 Ttig
4.1 THXER SR

ALV 3 B AR PR X B B A TR O SR B B PSR SRR IR T T . P BT IR A e P A
R T AT BE4ERE R A SR
4.1.1 FEEHH

K 4a B AT 18] e v A9BSR S 2605 22 0 AT, R B BERRE R AL T h S R S R R Y
WA (F =0.292 <Fy4(3,23) =3.03,P >0.05), A HF50RM G8BHHS 4 f5 ) A 5V A
AT AR B W BRSO 2 B R S 2B TR o IR T, B 9T AR B ALAE 6 ~ 10d Y 254k
SR , TI0T R A S5 T A ) 2 8 T2 30 X 8 5 SIS A 7 G 45 B G 1), S5 PP 4 7 0 TS o AT e 5
TR
4.1.2 HFM

L A X 5 5 AR /K IR AE 5 BB TG S8 2 R ), T BB PR SR R A T R - (1) T O ke 5 i 5% 26 ) 94 3l f <
A3 A R R 5 (2) KA RS IR 5 28 A 7 10 e 25T ) Jo S T B A R A, RIVESE Rl P X B8 R S R B S B &
TR T AR IR, AT RERS JR 2K 55 ) SR 13X Al , fok B ) 30 B9 8 1 S8 A 7K S AR 858 Hh BRATOIR TG B 3 R Wi 4
GBS ER— ARSI B WIRZE AT, B R AE A Y KRR ALR X, 80% F38A ThT i FE Y , 58 15 2%
VA A B, R BB B BT K o AR i el I B T AR s 4 A A2 Ak, BV BT ) 7K T T AR o 8 9 T
T BURAY JRAS [R] B9 0 L, PR A (R 4 O B TR S SRR AT 0 LB, A T REAR HH S AR SCRE [ 458 , BV
WX 8 5 28 A K SR AP B Sh R
4.1.3 FEHRHE

B4 11 A A REAS FHRE N _E 10 A ST 46 B a Ao A B T s sh al B bk A F T8 R 52K
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SR FHFEEERBBENERRAZ — PHRE IR T 888 SRR ES, MR FEER S
REERD
4.2 HEBERTHEERSIEHFN
4.2.1 &Y

AR RSB SRATHB TN EESYREAL " REER /MBS BEEEmET TN
BYBREITA FFBEHEE S MG LD AEABHE . PR R B8R S A BOR B S RO A
femiZedl, — & %R FAAERIOIEAZR(F* =0.98,P <0.001) . [, AR RN BERN AR FZ
— U Xt AR A R R KBRS HR T, FE SRS A 10 A KA iR T, I B
AT IR PR TL SRS, R RMEE AN IE AR K. EREAKHE D ZAEY B/NSHEWD,
R P R B R SRR YRR — W R IUR IR T I, APITCRM AR RYAFER )R
19 4t ] DAGERF R
4.2.2 H:EER

ARASRR SR FEFEAR  BFovR 4 MAs T, 5 hEs R S R AT RO (K 6) 1%
[V B A 35500 5 , 3o B0 SURE R S R R P S 55 LA, TR 2 ) o R U S AR P B B 5 (F =51.96 > F
(3,185) =3.90,P <0.01), WHAARRASEHERSRKFEEEARTESBRYM A ENRKER .
4.2.3 H5EGWH

L
W 6 e, ST LA B R SR o | [

THMER BHIEN 51 >S2>83 >S4, (L4 4~ FES L o0

TR 0 0 b SR T 2 sh e R B30 T

SR PRI SRR e (r = B2, ] ﬁ

15.72>F, ,(3,20) =4.94,P <0.01;S2>S1 >$3 > .01 ﬁ

S4) . BCBHT: (1) 76 S1RFBYJR 152 3 3 B, TR L

S R T BRI A S2 B (2) 76 S3 A1 S4 M me dm K

FF, B8 15 2 USRS 1) B BEARBEA o P LT AT Roed - Grassland - Farmland - Waterarea

DIT#HER: (1) RS M 5N £ E ER BT 6 4 Rk S e 8 5 IR oM A

2, N [R Wy F xof ) R A 3 435 48 A5 Ak = B AR [R5 Fig.6 Quantity distribution of harriers in the four habitats
(2) SRS R AN E EAE Y A B & R BUE Y
hy AR XU T 20 0 0 KRG A 5, S 0 F M e X B R 3 B = B AR & A AR~
4.3 BEERENINE

WFoE X A AR b, A RS R B B i (3R 6) , P B0m Ul 2 A X ARt (18 6) LB
REZE(C - V)R (KH:C-V =68.97% ,S =0.57, X =0.83;%fq.C -V =57.51%,S =1.76, X =
3.06;%.C -V =46.26% ,S =1.01,X =2.19;7K38:C - V =40.99% ,S =0.70, X =1.70) , X VEHZX I
B N ES R D IR R AR B (A VR E A MBS R DB 2 BORM T, WU LA LA S : BYH
A AR RE R R R S K0 B A i R B R R 2 — 0 T BT | R S R S R KR B SN
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