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Shannon-Wiener s index 6

300m 500m
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Abstract

Kinmen consists of different land use types, such as forests, agricultural lands, grasslands, 
ponds, and the others. About 27 percentage of the total area in Kinmen is covered by 
agricultural land, of which sorghum (Sorghum bicolor L.) and wheat (Triticum aestivum 
L.) are the most important and widespread seasonal crop in agricultural land. To 
understand the relationships between bird distributions and agricultural habitats, I studied
the effects of cropping practice (crop type of season), crop growing stage (premature and 
mature period of crop) and landscape composition at two different scales (within 300m
and 500m radius of the site) on farmland birds. The study sites where bird censuses were 
performed by line transects and point counts comprimsed 11 sites in wheat fields, 23 sites 
in the first cultivated sorghum and 30 sites in the second cultivated Sorghum. Bird density, 
species richness, Shannon-Wiener s diversity index, and damaged birds density 
(including Crested Myna (Acridotheres cristatellus), Scaly-breasted Munia (Lonchura 
punctulata), Ring-necked Pheasant (Phasianus colchicus), Eurasian Tree Sparrow
(Passer montanus), Spotted-necked Dove(Strptopelia chinensis), Red-collared Dove
(Strptopeliatr anquebarica)) were assessed. The analysis was conducted using 
multivariate analysis at two different scales: within 300m and 500m level. The results 
show that cropping practice and crop growing stage were the principal determinants of 
the bird assemblage and damaged bird density(p<0.05). The bird density, diversity and 
damaged bird density differed significantly in their landscape compositions at distinct
scales(p<0.05). Moreover building was a major factor of the studied landscape variables 
affect the bird assemblage and damaged bird density. The present results suggest that 
food resources and season variation were the most important determiants of farmland bird 
assemblage, and multi-scale analyses can greatly enhance our outstanding of bird 
distribution and of their interaction with the environment.

Key words: avian communities, farmland bird, land use types, landscape, scale
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2001

Holland and Fahring 2000 2006

Bennett et al. 2006
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Sorghum bicolor Triticum aestivum
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305 284 550
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Lonchura atricapilla Lonchura punctulata Acridotheres 

cristatellus Acridotheres tristis Sturnus cineraceus
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Pica pica 134 14
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Chapter 2

habitat selection

Hutto 1985, Jones 2001

home range

Hutto 1985, Johnson 

1980 landscape composition

landscape structure habitat heterogeneity

nest-site availability Bridle et al. 2009, Piha et al. 2007, Benton et al.

2003

scale Wiens 1989a, Levin 
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crop type diversity Newton 2004 O Connor 
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1995 landscape spatially 

heterogeneous Wiens 1989b

Clergeau 2001 Benton 2003

Reif et al. 2008
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foraging roosting refunge
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Moonen

and Marshall 2001

Caughley and Sinclair 

1994
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Triticum aestivum L. 11 5 Sorghum bicolor L.

3-7
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density species richness

Shannon- s index
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118 24-28 24 27

12

150.5 km2

1.6

2002

2005 27.9% 6300

ha

2400 ha 2004

11

1 15 4 1 5 30 7

2 8 30 http://web.kinmen.gov.tw/371022600g/

1997 1999 2007 2008
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1.

2008

1. 11 12

4 5 2. 3 4

7 3. 6 7 10

11

GPS Global 

Positioning System, GARMIN GPS ArcMap9.X Environmental 

System Research Institute, Inc 200m 64

11 1 23 2 30 3

2.

145-160 3 1.

2. 2-5

5-7 3.

90%

105-115

120-130 1. 2. 35

3. 60 4. 75 5.

35-40

http://web.kinmen.gov.tw/371022600g/
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3.

85-90cm

http://web.kinmen.gov.tw/371022600g/

line transect 2001 4 5

n=11 150m

3 8

50m

9 18 1584

n=23 2008 5 7

n=30 2008 8 9 130

http://web.kinmen.gov.tw/371022600g/ point 

count 2001 3

1. 3 2.

3 6 50m

12

6 23 552 3312

30 720 4320
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10

Hirundinidae

4.

162

14 Phasianus 

colchicus Streptopelia orientalis Strptopelia chinensis

Strptopeliatranquebarica Lonchura atricapilla

Acridotheres cristatellus Acridotheres tristis Sturnus 

cineraceus Sturnus sericeus Sturnus philippensis

Sturnus sinensis Pica pica 134

14 2007

5.

1

cm %

a. height

b. coverage 0.5m*0.5m

ENVI 4.3 Research System Inc.

2 %

50m

300 500m
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24 2009

2007 10 Geographic 

information system, GIS

300m 500m

24 8 1

7

Microsof Excel Pricipal component analysis, 

PCA Analysis of correlation Sample linear regression

Mann-Whitney U test Kruskal-Wallis One Way ANOVA General 

linear Model, GLM multivariate analysis SPSS15.0

0.05

1

D= N*10000 / C*r2

D= N*10000 / n*W*L
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N

C 12 12

r m

W m

L m

2

R=S

S

3
s

i
e PiPi

1
log

Pi=ni / N

ni i

N

Person s correlation coefficient

Legendre 1993
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multicollinearity Cliff and Ord 1973

SPSS15.0

independent variable 1.

2. 3.

PCA dependent 

variable

Mann-Whitney U

test Kruskal-Wallis One Way ANOVA

300 500m
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n=11 27 50

n=23 23 38 n=30 26 39

Hirundo

rustica Motacilla flava

Merops superciliosus

94.1 94.1 21.8

19.8 19.8 5.0 4

17.3 17.3 2.6 11.3 11.3 1.8

5

2.165 2.165 0.330 1.479 1.479 0.219

6

7

height vs. density, r=0.80, p<0.01 height vs. richness, 

r=0.52, p<0.01 height vs. diversity, r=-0.64, 

p<0.01 coverge vs. diversity, r=-0.42, 

p<0.01 coverage vs. density, 

r=0.19, p>0.05 coverage vs. richness, r=0.12, p>0.05
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300 500m 7

300m

2 PCA 7

300m eigenvale cumulative percentage variance

3 3 3 7

3 1 Pri1 r=0.88

r=-0.987 2 Pri2 r=0.83 r=0.69

r=-0.66 3 Pri3 r=0.76 0.656

4

500m

5 PCA 7 3

6 1 Pri1 r=0.86 r=-0.99 2

Pri2 r=-0.73 r=0.63 r=0.56

3 Pri3 r=-0.75 r=0.53 7

300m

300m GLM

p<0.01 2 p<0.05 8
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Dicrurus macrocercus Alauda gulgula Lanius schach

Prinia subflava Pycnonotus sinensis

p<0.05 Apus affinis

Carduelis sinica Copsychus saularis

L.c.superciliosus p<0.05

E.s.spodocephala

p<0.05

p<0.01

9 15.7 13.3 3

16.9

18 Anthus novaeseelandiae Bubulcus ibis

Emberiza pusilla Anthus cervinus Glareola 

maldivarum Emberiza spodocephala Anthus hodgsoni Ardea 

cinerea Buteo buteo Motacilla cinerea Anthus gustavi

Anthus rubescens Emveriaz rutila Egretta alba

Egretta eulophotes Monticola solitarius Zesterops japonica

Nycticorax nycticorax

Egretta garzetta Centropus 

sinensis Pandion haliaetus

Ardeola bacchus Ardeola bacchus
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Halcyon smyrnensis Alcedo atthis

Corvus torquatus Sturnus nigricollis

Eudynamys scolopacea Saxicola torquata

Acrocephalus orientalis

Ixobrychus sinensis

Motacilla alba Gallinago gallinago

Gallinula chloropus Columba livia

Saxicola torquata

p<0.01 2

p<0.01 10

500m

500m GLM p<0.05

p<0.01 2 p<0.05 3 p<0.05

11 300m

Elanus caeruleus

500m 300m
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p<0.01 p>0.05

12

p<0.01 3 p<0.01

13

300 500m

300m

p<0.01

p<0.01 2

p <0.01 p <0.01 p <0.05

1

p<0.01

14

500m

p<0.01

p<0.01 2 p<0.05

15
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p<0.01
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300m 500m

2007

granivore

Wilson et al. 1996, 

Robinson and Sutherland 1999, Berg 2005, Holland et al. 2006 Stephens 2004

aggregative response

<200-500 seeds/m2

passerine

Parish and Sotherton 2008

2007
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Bridle 2009

Benton et al. 2003, Wilson et al.

2005

Forman and Brain 2004

Chamberlain et al. 1999

Galbraith 1988, Henderson et al. 2000
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85-90cm

50cm 10cm

130cm

http://web.kinmen.gov.tw/371022600g/

Sato Maruyama 1996 Maeda 2001 gaps

Moorcroft 2002

Carduelis cannabina

Wilson et al.

2005

Mills 1979, Yosef and 

Grubb 1993 Chabot 2001 Esely Bollinger 2001 Hernández 1994

18 17
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Bennett 2006

Lokemon Beiser

1997

Anas poecilorhyncha

50m

2008

2007

Beissinger and Osborne

1982, Blair 1996 300 500m



32

Vepsäläinen

2005

Fulton et al. 2008, Arnold and Weeldenburg 1990 Fulton 2008

Wallander et al. 2006

300 500m

2003

tolerance

Marsden and Symes 2008

dispersal ability With and 

King 1999 Emberiza hortulana

Vepsäläinen et al. 2005

Wallander et al. 2006

Ardeidae

2003

Berg and Pärt 1994, Williams et al. 2003, Longcore et al.

2006
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Heikkinen et al. 2004

Freemark Kirk 2001 Ontario

300 500m

Vickery

et al. 2009

2004 250m

250m 228m Schifferli 2001

100m

preservation restoration

Bennett et al. 2006
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1993

2007

2003 Merops philippinus

2004

29 94-110

2009

2003 8

p 200-204

2007

2008

2001 3 81-90

1994

2003

2002

1997

2005 1995 2000 2001

2007

1999
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2 300m

mean SD

n=11 n=23 n=30

mean ± SD mean ± SD mean ± SD

%

17.29 ± 16.02 14.31 ± 9.83 10.94 ± 9.15

73.40 ± 16.44 73.72 ± 14.17 75.99 ± 13.67

4.16 ± 1.42 2.97 ± 1.21 5.38 ± 0.96

0.65 ± 1.18 0.20 ± 0.53 0.27 ± 0.37

3.13 ± 3.21 3.06 ± 5.69 5.01 ± 5.18

0.18 ± 0.31 1.04 ± 1.48 0.99 ± 2.52

1.20 ± 1.20 4.70 ± 7.98 1.43 ± 2.36



45

3 Principal Component Analysis, PCA

300m 7 3

Extraction Method: Principal Component Analysis.

1) Initial Eigenvalues component

2) Percentage Variance %

3) Cumulative percentage variance % 1

Principal
Component

Initial 
Eigenvalues1

Percentage
variance % 2

Cumulative percentage 
variance % 3

1 2.192 31.317 31.317
2 1.610 23.007 54.323
3 1.081 15.437 69.760

4 0.915 13.071 82.831
5 0.681 9.723 92.554
6 0.521 7.446 100.000
7 0.000 0.000 100.000
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4 Principal Component Analysis, PCA

300m 3 7

Pearson correlation coefficients

variable
Component 1)

Pri1 Pri2 Pri3

0.877*2) -0.006 0.070

-0.987* -0.090 -0.066
-0.103 0.830* 0.013

-0.222 -0.085 0.656*

0.391 0.685* -0.154

0.212 0.030 0.764*

0.439 -0.660* -0.185

Extraction Method: Principal Component Analysis.
   1) 3 components extracted.

   2) * component variable
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5 500m

mean SD

n=11 n=23 n=30
mean ± SD mean ± SD mean ± SD

%

23.82 ± 13.93 17.71 ± 9.46 14.76 ± 9.21

63.06 ± 14.87 64.04 ± 13.03 68.79 ± 15.21

4.26 ± 1.14 3.15 ± 1.50 5.26 ± 0.65

0.59 ± 0.91 0.76 ± 1.44 0.31 ± 0.26

5.15 ± 3.74 4.65 ± 5.73 7.36 ± 6.56

0.52 ± 0.38 1.67 ± 2.04 1.19 ± 2.16

2.60 ± 2.28 8.02 ± 8.46 2.33 ± 2.65
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6 Principal Component Analysis, PCA

500m 7 3

Extraction Method: Principal Component Analysis.

1) Initial Eigenvalues component

2) Percentage Variance %

3) Cumulative percentage variance % 1

Principal
Component

Initial 
Eigenvalues1)

Percentage
variance % 2)

Cumulative percentage 
variance % 3)

1 2.217 31.667 31.667
2 1.369 19.552 51.219
3 1.202 17.175 68.394

4 0.889 12.706 81.100
5 0.738 10.536 91.637
6 0.585 8.363 100.000
7 0.000 0.000 100.000
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7 Principal Component Analysis, PCA

500m 3 7

Pearson correlation coefficients

variable
Component1)

Pri1 Pri2 Pri3

0.858*2) -0.064 -0.018

-0.990* 0.062 0.024

0.039 -0.726* 0.103

0.123 0.634* -0.074

0.475 -0.032 -0.749*

0.352 -0.346 0.583*

0.365 0.556* 0.533

     1) 3 components extracted.

2) * component variable
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8 General Linear model, GLM Multivariate 

analysis crop stage 300m

3 analysis by PCA density

Parameter2) DF Mean Square F Value Pr>F
Pri11) 1 555.40 1.21 0.2733
Pri2 1 1995.81 4.35 0.0391
Pri3 1 495.66 1.08 0.3006
Crop 2 2386.96 2.60 0.0783
Stage 1 146609.09 319.64 <.0001

R Squared = .733

1) Pri1, Pri2, Pri3 300m 7

3

2) intercept 79.28

Pri1=2.13 Pri2=4.73 Pri3=-1.98 =0.00 =12.80 =9.64 =-67.69

=0.00
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9 General Linear model, GLM Multivariate 

analysis crop stage 300m

3 analysis by PCA species richness

Parameter2) DF Mean Square F Value Pr>F
Pri11) 1 0.89 0.20 0.6574
Pri2 1 6.15 1.37 0.2440
Pri3 1 2.31 0.52 0.4740
Crop 2 130.46 29.09 <.0001
Stage 1 185.28 41.32 <.0001

R Squared = .473

1) Pri1, Pri2, Pri3 300m 7

3

2) intercept 18.08

Pri1=-0.08 Pri2=-0.26 Pri3=0.14 =0.00 =-3.13 =--4.10 =-2.41

=0.00
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10 General Linear model, GLM Multivariate 

analysis crop stage 300m

3 analysis by PCA Shannon-Wiener s index

Parameter2) DF Mean Square F Value Pr>F
Pri11) 1 0.21 2.73 0.1010
Pri2 1 1.09 14.14 0.0003
Pri3 1 0.20 2.61 0.1089
Crop 2 1.04 13.51 <.0001
Stage 1 2.96 38.32 <.0001

R Squared =.410

1) Pri1, Pri2, Pri3 300m 7

3

2) intercept 1.81

Pri1=-0.04 Pri2=-0.11 Pri3=-0.03 =0.00 =-0.39 =-0.25 =0.30

=0.00
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11 General Linear model, GLM Multivariate 

analysis crop stage 500m

3 analysis by PCA density

Parameter2) DF Mean Square F Value Pr>F
Pri11) 1 625.37 1.40 0.2395
Pri2 1 1808.40 4.04 0.0467
Pri3 1 2238.43 5.00 0.0272
Crop 2 1451.42 3.24 0.0425
Stage 1 128714.71 287.57 <.0001

R Squared = .740

1) Pri1 , Pri2, Pri3 500m 7

3

2) intercept 77.07

Pri1=2.25 Pri2=-3.95 Pri3=-4.51 =0.00 =14.04 =11.57 =-65.97

=0.00
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12 General Linear model, GLM Multivariate 

analysis crop stage 500m

3 analysis by PCA species richness

Parameter2) DF Mean Square F Value Pr>F
Pri11) 1 0.55 0.12 0.7270
Pri2 1 1.60 0.35 0.5531
Pri3 1 4.61 1.02 0.3143
Crop 2 138.89 30.78 <.0001
Stage 1 178.93 39.66 <.0001

R Squared =.470

1) Pri1, Pri2, Pri3 500m 7

3

2) intercept 18.18

Pri1=-0.07 Pri2=0.12 Pri3=0.20 =0.00 =-3.17 =-4.24 =-2.46

=0.00
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13 General Linear model, GLM Multivariate 

analysis crop stage 500m

3 analysis by PCA Shannon-Wiener s index

Parameter2) DF Mean Square F Value Pr>F
Pri11) 1 0.13 1.57 0.2128
Pri2 1 0.16 1.93 0.1669
Pri3 1 0.59 7.04 0.0091
Crop 2 1.10 13.21 <.0001
Stage 1 2.48 29.72 <.0001

R Squared =.363

1) Pri1, Pri2, Pri3 500m 7

3

2) intercept 1.84

Pri1=-0.03 Pri2=0.04 Pri3=0.07 =0.00 =-0.39 =-0.31 =0.29 =0.00
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14 General Linear model, GLM Multivariate 

analysis crop stage 300m

3 analysis by PCA

2) 3) 4) 5) 6) 7)

Parameter DF Pr>F

Pri11) 1 0.205 0.362 0.399 0.004** 0.064 0.701

Pri2 1 0.237 0.344 0.030* <.001*** 0.986 0.019*

Pri3 1 0.196 0.249 0.309 0.481 0.211 0.651

Crop 2 <.001*** 0.059 0.003** 0.004** <.001*** 0.006**

Stage 1 <.001*** <.001*** 0.137 <.001*** <.001*** 0.004**

GLM-Multivariate analysis * p<0.05, ** p<0.01, *** p<0.001

1)Pri1, Pri2, Pri3 300m 7

3

2) intercept 13.23

Pri1=0.95 Pri2=-1.04 Pri3= -0.96 =0.00 =6.05 = 13.49

=-17.82 =0.00

3) intercept 3.34 Pri1=-0.75 Pri2=-0.92

Pri3=0.94 =0.00 =4.63 = 5.44 =-5.93 =0.00

4) intercept 0.24 Pri1=0.01 Pri2=-0.04

Pri3=0.01 =0.00 =-0.10 = -0.14 =-0.04 =0.00

5) intercept 26.82 Pri1=5.04 Pri2=7.55

Pri3=-1.18 =0.00 =11.33 = -3.63 =-23.57 =0.00

6) intercept 4.79 Pri1=0.57

Pri2=0.01 Pri3=-0.38 =0.00 =4.29 = 2.20 =--5.39 =0.00

7) intercept 0.39 Pri1=0.05 Pri2=-0.37

Pri3= -0.06 =0.00 =1.13 = 0.20 = -0.75 =0.00
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15 General Linear model, GLM Multivariate 

analysis crop stage 500m

3 analysis by PCA

2) 3) 4) 5) 6) 7)

Parameter DF Pr>F

Pri11) 1 0.662 0.747 0.806 0.002** 0.483 0.526

Pri2 1 0.027* 0.102 0.468 0.019* 0.019* 0.056

Pri3 1 0.604 0.344 0.062 0.002** 0.229 0.316

Crop 2 <.001*** 0.135 <.001*** 0.004** <.001*** <.001***

Stage 1 <.001*** 0.002** 0.107 <.001*** <.001*** 0.001**

GLM-Multivariate analysis * p<0.05, ** p<0.01, *** p<0.001

1)Pri1, Pri2, Pri3 300m 7

3

2) intercept 13.03

Pri1=0.33 Pri2=1.71 Pri3=-0.41 =0.00 = 7.69 = 13.63

=-18.73 =0.00

3) intercept 3.64 Pri1=0.26 Pri2=--1.39

Pri3= 0.82 =0.00 =4.13 = 4.52 =-5.31 =0.00

4) intercept 0.25 Pri1=-0.00 Pri2=0.01

Pri3=0.01 =0.00 = -0.11 = -0.17 =-0.05 =0.00

5) intercept 23.75 Pri1= 5.46 Pri2= -4.15

Pri3= -5.79 =0.00 =12.83 = 0.42 =-22.31 =0.00

6) intercept 4.58 Pri1= 0.21

Pri2=-0.73 Pri3=-0.38 =0.00 =4.70 = 1.96 = -5.05 =0.00

7) intercept 0.46 Pri1=-0.08 Pri2=0.26

Pri3=0.14 =0.00 =1.29 =0.06 = -0.87 =0.00
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1 n=11
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2 n=23
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3 n=30
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5) Status3)

1 1) 2 2) 1 2 1 2

Phasianidae

Pc Phasianus colchicus Common Pheasant * * * * * * * * R

Andaeate

Apa Anas poecilorhyncha Spotbill Duck * * * * * * * * R

Ardeidae

Aca Ardea cinerea Grey Heron * * * W

Ab Ardeola bacchus Chinese Pond Heron * * * W

Bi Bubulcus ibis Cattle Egret * * * * W/M

Ea Egretta alba Great Egret * * * W/M

Ee Egretta eulophotes Intermediate Egret * * * W/M

Eg Egretta garzetta Little Egret * * * * R/M

Is Ixobrychus sinensis Chinese Little Bittern * * * * * M

Nn Nycticorax nycticorax Black-crowned Night Heron * * * * R

Pandionidae

Ph Pandion haliaetus Osprey * * W4)

Bb Buteo buteo Eurasian Buzzard * * * W

Ec Elanus caeruleus Black-winged Kite * * * * * * R

Rallidae

Ap Amaurornis phoenicurus White-breasted Water Hen * * * * * * * * R

Gc Gallinula chloropus Moorhen * * * * * * * R

Scolopacidae

Gg Gallinago gallinago Common Snipe * * * * * W

Glareolidae

Gm Glareola maldivarum Eastern Collared Pratincole * * * M
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5) Status3)

1 1) 2 2) 1 2 1 2

Columbidae

Cl Columba livia Rock Dove * * * * * R

Sc Strptopelia chinensis Spotted-necked Dove * * * * * * * * R

Sta Strptopeliatranquebarica Red-collared Dove * * * * * * * * R

Cuculidae

Css Centropus sinensis Greater Coucal * * * * * * * R

Esa Eudynamys scolopacea Asian Koel * S

Apodidiae

Apodidae

Aa Apus affinis House Swift * * * * * R/M

Alcedinidae

Aas Alcedo atthis River Kingfisher * * R

Cr Ceryle rudis Pied Kingfisher * * * R

Hs Halcyon smyrnensis
White-throated 

Kingfisher
* * * * * * R

Meropidae

Ms Merops superciliosus Blue-tailed Bee Eater * * * * * * * * S

Upupidae

Ue Upupa epops Hoopoe * * * * * * * * R

Laniidae

L.a.l L.c.superciliosus Brown Shrike * * * * * * * M/W

Ls Lanius schach Black-headed Shrike * * * * * * * * R

Dicruridae

Dm Dicrurus macrocercus Black Drongo * * * * * * * S/R

Corvidae

Ct Corvus torquatus Collared Crow * * * * * * R

Pp Pica pica Black-billed Magpie * * * * * * * * R

Hirundinidae
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5) Status3)

1 1) 2 2) 1 2 1 2

Hr Hirundo rustica Barn Swallow * * * * * * * * S/M

Alaudidae

Ag Alauda gulgula Oriental Skylark * * * * * * * R

Cisticolidae

Pf Prinia flaviventris Yellow-bellied Prinia * * * * * * * * R

Ps Prinia subflava Tawny-flanked Prinia * * * * * * * * R

Pycnonotidae

Pss Pycnonotus sinensis Chinese Bulbul * * * * * * * * R

Sylviidae

Ao Acrocephalus orientalis Great Reed Warbler * * * W

Zosteropidae

Zj Zesterops japonica Japanese White-eye * * * R

Sturnidae

Ac Acridotheres cristatellus Crested Myna * * * * * * * * R

Gn Sturnus nigricollis Black-collared Starling * * * * R

Scs Sturnus cineraceus Gray Starling * * * W

Ss Sturnus sinensis Gray backed Starling * * * W

Muscicapidae

Cssi Copsychus saularis Oriental Magpie Robin * * * * * * * * R

Mss Monticola solitarius Blue Rock Thrush * * * W/R

St Saxicola torquata Common Stonechat * * * * * W

Ploceidae

Pm Passer montanus Eurasian Tree Sparrow * * * * * * * * R

Estrildidae

Lp Lonchura punctulata Nutmeg Mannikin * * * * * * * * R

Motacillidae

Rp Anthus cervinus Red-throated Pipit * * * * M

Agi Anthus gustavi Petchora Pipit * * * M

Ah Anthus hodgsoni Indian Tree Pipit * * * W

An Anthus novaeseelandiae Richard's Pipit * * * * W

As Anthus rubescens Buff-bellied Pipit * * * M

Ma Motacilla alba Pied Wagtail * * * * * R

Mc Motacilla cinerea Grey Wagtail * * * W
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5) Status3)

1 1) 2 2) 1 2 1 2

Mf Motacilla flava Yellow Wagtail * * * * * M

Fringillidae

Cs Carduelis sinica Oriental Greenfinch * * * * * * * * R

Em Eophona migratoria Black-tailed Hawfinch * * * * W

Emberizidae

Ep Emberiza pusilla Little Bunting * * * * M

Es Emberiza spodocephala Black-faced Bunting * * * M

Er Emveriaz rutila Chestnut Bunting * * * W

Essp E.s.spodocephala Black-faced Bunting * * * * W

1)

2)

3)R W M 2008 2007

4)

5) 2007
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no./ha.

Mann-Whitney 

U test1)

Mann-Whitney 

U test

Mann-Whitney 

U test

Mann-Whitney 

U test

Krusal-Wallis 

One Way 

ANOVA2)

0.0439 0.0015 ** 0.0071 0.0000 NS 0.1246 0.0046 ** 0.0000 0.0000 NS 0.0035 0.0646 0.0000 **

0.0043 0.0000 NS 0.0035 0.0000 NS 0.0092 0.0000 NS 0.0000 0.0000 NS 0.0018 0.0046 0.0000 NS

0.0015 0.0000 NS 0.0000 0.0000 NS 0.0046 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0023 0.0000 NS

3.8229 17.9531 *** 4.2901 29.9387 *** 3.5152 19.1124 *** 3.6633 4.8081 NS 17.1144 11.3138 4.2357 ***

0.0045 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0135 0.0000 NS 0.0000 0.0000 0.0067 NS

0.4222 0.2953 NS 0.0141 0.1945 ** 0.0000 0.0046 NS 1.2525 0.6869 NS 0.1043 0.0023 0.9697 ***

0.0000 0.0090 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0269 NS 0.0000 0.0000 0.0135 NS

0.0135 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0404 0.0000 NS 0.0000 0.0000 0.0202 **

0.4669 0.5297 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 1.4007 1.5892 NS 0.0000 0.0000 1.4949 ***

0.0000 0.0035 NS 0.0000 0.0106 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0053 0.0000 0.0000 NS

0.1398 0.1357 NS 0.0531 0.0955 NS 0.0969 0.2307 NS 0.2694 0.0808 NS 0.0743 0.1638 0.1751 NS

0.1731 0.3533 * 0.0106 0.0389 NS 0.0507 0.2399 NS 0.4579 0.7811 NS 0.0248 0.1453 0.6195 ***

0.0000 0.0090 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0269 NS 0.0000 0.0000 0.0135 **

0.0090 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0269 0.0000 NS 0.0000 0.0000 0.0135 NS

0.0000 0.2020 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0000 0.6061 NS 0.0000 0.0000 0.3030 **

0.0123 0.0383 NS 0.0000 0.0318 NS 0.0369 0.0830 NS 0.0000 0.0000 NS 0.0159 0.0600 0.0000 *

0.0015 0.0000 NS 0.0000 0.0000 NS 0.0046 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0023 0.0000 NS

0.5018 1.7477 NS 0.0566 1.3652 NS 0.6274 3.4737 *** 0.8215 0.4040 NS 0.0283 2.0506 0.6128 ***
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Mann-Whitney 

U test

Mann-Whitney 

U test1)

Mann-Whitney 

U test

Mann-Whitney 

U test

Krusal-Wallis 

One Way 

ANOVA

0.0043 0.0177 NS 0.0035 0.0212 NS 0.0092 0.0185 NS 0.0000 0.0135 NS 0.0124 0.0138 0.0067 NS

0.6101 0.9063 *** 0.4279 0.7675 * 0.5674 0.7796 NS 0.8350 1.1717 NS 0.5977 0.6735 1.0034 **

0.0416 0.0090 NS 0.0035 0.0000 NS 0.0000 0.0000 NS 0.1212 0.0269 NS 0.0018 0.0000 0.0741 **

0.0090 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0269 0.0000 NS 0.0000 0.0000 0.0135 **

1.1212 12.0200 NS 2.2423 16.8951 *** 0.0000 0.0000 NS 0.0000 19.1650 ** 8.4476 0.0000 9.5825 ***

0.1106 1.3627 ** 0.1627 0.3678 NS 0.1153 0.2860 NS 0.0539 3.4343 ** 0.2653 0.2007 1.7441 NS

0.0000 0.0045 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0135 NS 0.0000 0.0000 0.0067 NS

0.0105 0.0000 NS 0.0000 0.0000 NS 0.0046 0.0000 NS 0.0269 0.0000 NS 0.0000 0.0023 0.0135 NS

0.1257 0.1450 NS 0.0248 0.0707 NS 0.0830 0.1891 NS 0.2694 0.1751 NS 0.0477 0.1361 0.2222 **

0.1148 0.1619 NS 0.1450 0.2087 NS 0.0646 0.1153 NS 0.1347 0.1616 NS 0.1768 0.0900 0.1481 **

0.0000 0.0121 NS 0.0000 0.0000 NS 0.0000 0.0092 NS 0.0000 0.0269 NS 0.0000 0.0046 0.0135 NS

5.8804 28.5282 NS 4.6049 24.6124 ** 6.4907 38.2248 *** 6.5455 22.7475 NS 14.6086 22.3578 14.6465 ***

0.0520 0.1615 NS 0.0106 0.0106 NS 0.0646 0.0969 NS 0.0808 0.3771 NS 0.0106 0.0807 0.2290 **

1.0436 1.4880 ** 0.9089 1.3652 ** 0.4844 0.7150 NS 1.7374 2.3838 NS 0.4545 0.5997 2.0606 ***

0.1862 0.4011 *** 0.0813 0.2653 ** 0.2214 0.4936 * 0.2559 0.4444 NS 0.1733 0.3575 0.3502 **

0.0359 0.0180 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.1077 0.0539 NS 0.0000 0.0000 0.0808 ***

1.9116 6.6039 *** 1.9877 6.4369 *** 2.1174 10.9102 *** 1.6296 2.4646 NS 4.2123 6.5138 2.0471 ***

0.0000 0.0035 NS 0.0000 0.0106 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0053 0.0000 0.0000 NS
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Mann-Whitney 

U test

Mann-Whitney 

U test

Mann-Whitney 

U test

Mann-Whitney 

U test

Krusal-Wallis 

One Way 

ANOVA

0.0000 0.0224 NS 0.0000 0.0672 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0336 0.0000 0.0000 NS

0.1257 0.0600 NS 0.0000 0.0318 NS 0.0000 0.0000 NS 0.3771 0.1481 NS 0.0159 0.0000 0.2626 ***

0.1271 0.8268 NS 0.0035 0.0177 NS 0.3644 2.4358 ** 0.0135 0.0269 NS 0.0106 1.4001 0.0202 ***

0.0667 0.1190 NS 0.0813 0.2016 NS 0.0784 0.1015 NS 0.0404 0.0539 NS 0.1415 0.0900 0.0471 *

0.0000 0.0135 NS 0.0000 0.0000 NS 0.0000 0.0000 NS 0.0000 0.0404 NS 0.0000 0.0000 0.0202 **

1)Mann-Whitney U test * p<0.05, ** p<0.01, *** p<0.001

2)Krusal-Wallis One Way ANOVA * p<0.05, ** p<0.01, *** p<0.001


