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Abstract; The habitat preference and impact factors of population dynamics of hen harrier Circus cyaneus during four years
observation in Shahu Nature Reserve in Hubei, China were analyzed. The results showed that there was no significant
difference in ANOVA in the hen harrier’s yearly richness between different years. However, Independent Samples T Test of
seasonal impacts indicated that there was a significant difference between autumn and winter of the four years, and that the
abundance of autumn of hen harrier was higher than that of winter. Analyzing the abundance of hen harrier in ANOVA
showed a significant difference among four habitats, with mean rank of grassland > reed > farmland > water area. The rank
of coefficients of variation of hen harrier abundance in the four habitats was grassland < water area < reed < farmland.
Moreover, analysis using Independent Samples of Nonparametric Tests ( Kruskal-Wallis H) indicates that there was
significant difference in the abundance of passerines and common pheasant Phasianus colchicus among the four habitats. The
abundance of hen harrier was significantly correlated with that of prey in the reed and grassland, but weakly in the farmland
and water area, exhibited in multiple linear regression models. Analyzing with dummy linear regression model further
revealed that the abundance of hen harrier in grassland was associated with the following factors. The number of hen harrier
in grassland declined significantly with the decrease of grassland proportion as shown by ANOVA. However, backfire of

purse net to hen harrier of water area, and fish net setting around the lake had only minor impact on marsh harrier
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appearance in an Independent-Samples T Test. Taken together, these results indicated that grassland was the comparatively

agreeable habitat for hen harrier to live through winter in the four habitats.

Key Words: population dynamics; hen harrier; overwintering area; Southeast China
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Fig.1 Shahu Everglade Nature Reserve (autumn and winter)
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X =19.39,P <0.001,F & EEHF Jy: 506 (22.5) > KM (21.9) > ®FE(17.1) > K (4.5)

F1 REBUBARBTEHRSEILER(LSD %)
Table 1 Multiple comparisons on hen harrier in different habitats (LSD)

ace: LB B %0 -0.65 R -1.22 TR -1.34
Habitats Line transects Mean Mean - 0. 65 Mean —1.22 Mean - 1.34
#i4d) Grassland 47 1.68 1.03** 0.46** 0.34*
7% Reed 47 1.34 0.69 ** 0.12

7K1, Water area 46 1.22 0.57**

4% M Farmland 46 0.65

* % 7E0.01 KFRE, + 7£0.05 KFBE, TFH

R2 AMERTERBUBTRAN

Table 2 Coefficient of variation of marsh harrier in the four habitats

H: 4% Habitat FELREK Line transects 4% Mean FrfEZ= S. D. AR REC. V.
7% Reed 47 1.34 0.815 60. 82%
#iq] Grassland 47 1.68 0. 837 49.82%
4% M Farmland 46 0.65 0. 604 92.92%
7K1, Water area 46 1.22 0. 664 54.43%

F3 AMEFEPERESRMATHEEE E (FLBLE 2000m x 200m, 325 FEK /R A Mean £ SE)
Table 3 Abundance ( Mean + SE) of passerines and pheasant in the four habitats with line transects 2000m x 200m
2001 (k) 2001 (%) 2003 (k) 2003 (%) 2004 (k) 2004(%) 2006 (k) 2006 (%)

7% Reed

FELR B 6 5 7 5 7 5 7 5

R 5.5+0.7 3.2+0.4 5.9+0.9 2.8+0.6 6.4+1.0 2.6+0.4 6.0+0.5 2.6+0.5

INTAE 48.0+6.6  45.2+10.8 72.9%9.0 23.6+4.0 69.7+7.0 49.6+8.6  60.3+8.7 46.8=x12.1
P 8.8+1.5 17.2£2.8 11.0%2.1 8.6x1.3 10.4+2.3  18.4%2.1  9.0x2.3 14.2 £2.4
K2 0.3+0.3 0.420.2 0.3+0.2 0.4+0.4 0.9+0.6 2.0+1.3 0.120.1 0.4+0.4

S 0.5+0.3 1.4+0.4 0.6+0.3 1.0+0.3 0.9+0.3 0.8+0.4 0.4+0.3 1.0+0.3

=8 R 5.8+2.6 11.6 £2.7 6.7 £3.0 6.8+1.2 6.7+1.9 11.0£2.3  6.1%3.1 11.4 2.6
FH B 0.3+0.2 4.8+1.0 0.4+0.3 1.0+0.5 1.1+0.5 2.6+0.9 0.1x0.1 3.0£1.3

#i4d) Grassland

FELR B 6 5 7 5 7 5 7 5

R 12.2+1.7  4.0£1.0 13.6 2.7  5.0+0.9 13.3+2.7  4.0+0.5 11.3+2.3  3.4:0.8

INTAE 2.0+0.3 3.4+0.4 6.1+0.9 3.8+1.0 5.1x1.4 4.4£0.5 5.3+1.1 4.6 0.7

P 1.8+0.7 4.0+0.3 1.6 0.5 4.4+0.5 1.90.6 4.4+1.0 1.90.6 4.2+0.7

7Kz 0 1.2£0.5 0.3+0.2 0.6+0.2 0.1+0.1 1.0+0.6 0.1+0.1 1.0+0.6

S 0.3+0.2 0.8+0.4 1.00.4 1.0+0.5 0.3+0.2 0.8+0.4 0.4+0.2 0.6+0.4

=IO 0 0 0 0 0 0 0 0

FH B 0.2+0.2 0.6+0.2 0.3+0.2 1.0+0.3 0.3+0.2 0.8+0.2 0.120.1 1.0+0.6

4 H Farmland

FELREL 5 5 7 5 7 5 7 5

R 8.2£0.7 6.4+1.2 9.0+1.1 6.8+1.5 5.6+1.0 5.420.7 8.0£1.0 5.6+1.4

NG 653.2 £111.4 284.2£96.2 682.0+71.3 106.2+38.5 650.9 +72.6 388.4+91.5 697.0+97.1 264.8+92.4
P 117.4 £25.2 121.4+16.4 100.7 +21.5 100.4 +11.9 98.7 +21.8 152.2£30.2 98.0+23.8 130.6+22.3
K2 0.4+0.4 0.420.2 0.3+0.2 0.2+0.2 0.3+0.2 0.2+0.2 0.4+0.2 0.2+0.2

S 3.2+0.2 3.0+0.6 2.4+0.9 3.4+0.6 1.4+0.4 3.8+0.9 2.7+0.6 3.2+0.4

=IO 0 0 0 0 0 0 0 0

FH B 4.2+1.0 3.4+0.6 4.410.9 4.2+0.8 4.90.9 4.0+0.9 5.0+1.8 4.0+0.71

7K1, Water area

FELREL 5 5 7 5 7 5 7 5

IR 0 0 0 0 0 0 0 0

NG 36.4+10.9 49.4+17.6 28.6+10.6 51.2+17.9 30.7+7.9  56.0+15.9 28.3+9.1  56.6+20.2
= 89.6+21.7 7.6+2.0 75.9£16.0 8+0.8 79.3£17.1  9.2£2.7 83.4+20.3 8.4+1.4

7Kz 3.4+0.8 4.6+1.2 2.9+1.0 4.8+1.2 3.9+1.1 4.8+0.7 3.4x1.3 4.2+1.3

=g 4.6 +0.5 4.6+1.0 3.71+0.8  4.2x0.7 3.420.7 3.6+1.2 4.1+0.9 4.0x1.1

=IO 0 0 0 0 0 0 0 0

FH 3% 0.4+0.2 0.2+0.2 0.120.1 0.2+0.2 0.120.1 0.4+0.2 0.3+0.3 0.2+0.2

K Autumn ;& Winter; BEZE % Line transects ; 334k Phasianus colchicus ,/N 746 Alauda gulgula , 754 Alauda arvensis, 7K2% Anthus spinoletta, 1
#8458 Motacilla alba, =38 JH ¥ Emberiza cioides, WHEY Emberiza rustica
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3.3.2 HEBMBESHHEERENXR
4 FAESPHREBESHHEERENXRRILE 3, AR FEEEENMIIA R, ZougRIA
KA (Enter AR B HEEFEEESHEYFEEES EMEGAERPERIEMR(HE:r =0.56,
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Fig.3 The abundances of hen harrier, passerines and common pheasant in the four habitats

BELR L 2000m x 200m, A. KT, W. &%

®4 ERBYESHBRBENENXR

Table 4 The relationships between hen harrier abundance and preys abundances, with hen harrier abundance as the dependent variable

s RER E*ﬁ(?é)%ﬁ ﬁiﬁ%ﬁz‘rg ﬁ*ﬁ(%)%’iﬁ s ﬁ’z‘%;ﬂ;efemmes
r M l rS IR —
Habia e Model aNova  HHE Variables Partid *P?an * §4£u bR
transects K R SE
summary P correlations  correlations B
=F 3 47 0.560 <0.001¢% B Constant 0.315 0.358
Reed 7% B Passerines 0.051 0.042 0.001 0.004
£ HiME Pheasant 0.534 0.523 0.198 0.047
Hifh) 47 0.610 <0.001°% M Constant 1.903 0.397
Grassland 7% B Passerines - 0.341 - 0.288 - 0.071 0.029
£ HiME Pheasant 0.340 0.286 0.046 0.019
il 46 0.079 0.875 M Constant 0.513 0.288
Farmland 4% H Passerines 0.055 0.055 0.000 0.000
I HiE Pheasant 0.043 0.043 0.01 0.034
7K 46 0.032 0.835 M Constant 1.181 0.200
Water area % H Passerines 0.032 0.032 0.000 0.002

VAF BB W B AR NS AR i, B W OISR, B B ENAR; § : PHERAREBE

3.4 AT
3.4.1 EAYgmETRMER

Fiz BEAG SCBKZR 5 ) T AR RS R 4, 6 56 ) mp R i R 0 A R R ES R, ) T R AR )
S1,82,83,84 4 7IMRME 4,3,2,1, DAHRBESHE NEAEE, DL M SR RE A TR 2T H SR
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B R REE Y AR B AU [ IR R (Enter #EATE) , 45 R - B fa) R 0 R A% S 2 F) R Wi )
HHRBESHEE P =0.001(3K5),
x5 ERBPWETIEEBHZN

Table 5 The effect of impact factors in grassland to hen harrier

SAERE  HEA AR R B Z%{H Reference

H B

(r) B . . (r) ST AHIE REL - s
Degree of Model ANOVA A8 Variables Partial Part ARl FRvER
freedom K R B SE
summary P correlations correlations
dfl =4 0.74 0.001 H B Constant - 2.199 1.536
dR =22 %i48) [ FH Proportion 0.498 0.386 0.802 0.298
3% Pheasant 0.133 0.09 0.018 0.029
4 ¥ H Passerines 0.152 0.103 0.051 0.071
H- ¥ Cattle 0.336 0.24 0.05 0.03

VAF BB+ BB MR NS AR i, B W BN, B B AR

) AR B R ES MY B SR 1R B3 W, R B RO B ) TR T R TR D (3R 6, 3
7) £ B SRBEM A E BT RN (R8,R9) . ZMILHAIESHAL R (Kruskal-Wallis Test 1) %
B - B ) TR AR AE A X PR B = ' B A B3 AR, PR R ' BE R ) T AR T RN A BT R B ELR
FETFH#E(G =13.11,P =0.004) , FH%HEF 7:S2(19.19) >S1(16.75) >S3(11.92) >S$4(3.80),

*6 EREBERFRERPEEBRAFESN
Table 6 ANOVA of hen harrier among different grassland proportions

AR 5 YR Test resource SEJ5#1 Sum of squares A df )75 Mean square F P
#{ ] Between groups 10.97 3 3.67 6.53 0.002
#H 4§ Within groups 12.89 23 0.56

7R 53 Total 23.85 26

®7 ERERTRAERTOENFEEESEIREK(LD)
Table 7 Multiple comparisons of hen harrier in different grassland proportions ( LSD)

i Grades B F-H4%0 -0.80 FHE-1.67 % -2.13

N Mean Mean - 0. 80 Mean - 1.67 Mean -2.13

S1 2.63 1.83** 0.96* 0.50

2 2.13 1.33** 0.46

S3 1.67 0.87

4 0.80

*8 HALEBEAFAERFERBESRFEST
Table 8 ANOVA of passerines among different grassland proportions

75 S Test resource SEJ5#1 Sum of squares H B df )75 Mean square F P
#{ ] Between groups 393. 69 3 131.23 32.51 < 0.001
#H P Within groups 92.83 23 4.04
S5 5 Total 486.52 26

3.4.2  FEMXSKEASE B RES R

M 2005 412 7, s i 5 2R PR XA Rl Y 2 ERRIR SR R , A 32 B R BV W b B AR PR 3 X
T TR AR 080 0 A 1 D, R 172 T AR B T, T R o A T TET R Y 80% , I I R S K
T 0. 5—1m, 08l WA E] 5 oK B EE 50 6] A 5 R RS 45 A L 4, A 6 BBl I X /K B AR 5% o | R BS 5 0
t =-0.196, 1t <t =2.015,df =44, P >0.05, Z5R L. BRI X E RS LKA 5 1 BURR T 8%

2

http ://www. ecologica. cn



30 £ F ¥ W 30 %

*9 ERERFARARTEMESXFEESEILR(LSD)
Table 9 Multiple comparisons of passerines in different grassland proportions ( LSD)

i Grades B % -3.25 % -6.00 4% -9.33
Mean Mean -3.25 Mean - 6. 00 Mean -9.33
4 14.00 10.75** 8.00** 4.67**
S3 9.33 6.08 ** 3.33*
2 6.00 2.75*
S1 3.25
4 g

BB KLY EEHE R, FEHBVHNHAESNSE™ R RERE S AKLTEY
ROREAL R4 o (EAERFIE KRR SR AT A2 A3 OB 4R 4 H T3] 10 H A A
X 85% —90% w7k #5 B , T ELAE> 4P X U ol B9 RS A0 L, TF 46 Bk 2= B M 2 ik, BF 5 IX 3K Az 1E 2 B
KAILKALBZE T T R, RS REAII N KRB o fRIPIX A RA R AR 2 0 45 5% K T, R A
PEYSI A I B T IRR IR VEY) o Ben (OB R0 AR IN B A IR B A B RABE DB L, I HER
T K P R EEFE

BAREAAFZBNFHR T, HRRNFEEER A AR PP ERS (R 1), £ 5 EERREED
(£ 2), VERATERTIE XA DU AR S5, ) A 35 1 R RS AR X B i O A 35 o [N, ) A 358 P SR SRE 19
FEETV B, A1 B S ROETE TR, A UTRR Ao el ey ™, e
REPRKZH ) P B R AR T IR (BEREEMREFERE M, 2P B 5B ul & vl a8 1t
R R TR S B A A SR TEATREENASEMERENER B L%, #—5
A AMEWT R A AR T B R RS M R AR SR B . A BTSRRI A B R R K — Rl B E e m 4
FERE BT 10 A h 4R R A AR > S B A P B R ST B S R F B
WRI BE RS, HEE R AR TR, RIUER SR SR L2 T REES, 0 R KB ER EE IR
MIFE TR TR, DRSS EERIEMMAEX (R 4) ;MEEHSXNUBEEARRATREE
ErES BRI SEE B SENEEEZNMAR(K ), TEEA AT IRH B AR T SRS R 2
TR RS B AR R BT LB R T R, B R RSTE R AR v F R RSN RN R, K E EHYel &
BRI M, T B B 3h o -0k B, B8 T RS IE R SR AT B S 2Kl s T AR
B35, ABFFER TR S 7T S B B B T 2 2K S B

R P AT H SR SHER 35 B BRI (R 2) ,HE RIS £ & BF B R B A S b &R,
REAESEHEHRESEYWHEMXREABE (F4) . Tucker™ L FEWMBEE B R LB KEB L,
RJE 2R AR B RO T 9 o (BAEFRATIN ST X ok H 2 BSR4, B R AR S0, T R
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