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HU Jun-hua"***, HU Hui-jian>*, YANG Dao-de’, JIANG Zhi-gang'

(1. Institute of Zoology, Key Lab of Animal Ecology and Conservation, the Chinese Academy of Sciences, Beijing 100101, China;
2. Guangdong Public Lab for Wildlife Conservation & Wse Use, South China Institute of Endangered Animals, Guangzhou 510260, China;
3. Central South University of Forestry and Technology, Changsha 410004, China;
4. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: From November 2006 to February 2007, the characteristics of the feeding sites of Purple Swamphen
(Porphyrio porphyrio) in winter were studied in Guangdong Haifeng Avian Natural Reserve, by sampling methods. The
results showed that there was obvious selectivity of the vegetation in the feeding sites during winter, and Scirpus
tabernaemontani was the preferred flora. We found that the main selection factors at the feeding sites in winter using the
principal component analysis of 18 factors at 62 feeding sites, were the density of herbage, the height of herbage, the
canopy of herbage, the shrub species, the water quality and the water level. In addition, we found that the main selection
factors at the feeding sites using the Step DA between feeding sites and control samples plots, were the height of hay, the
abundance of animal foods, the distance to the road, the herbage species, the distance to the byway and the distance to the
water’s edge. The veracity to distinguish was 78.1%. Purple Swamphen preferred to feed in areas that had more Scirpus
tabernaemontani or Phragmites communis, special water levels or water quality and medium interference from humans.
Thus, restoration and protection of the extant feeding sites in winter are important for the conservation of Purple
Swamphen.

Key words: Purple Swamphen (Porphyrio porphyrio); Feeding-site selection; Principal component analysis; Step
discriminant analysis
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Tab. 1 Comparison among feeding sites of different vegetations of Porphyrio porphyrio in winter (Mean+SD)

ARt Variable 1 (n=27) 2 (n=9) 3 (n=13) 4 (n=6) 5 (n=5) 6 (n=2)
JKAS Water level (cm) 20.00+4.30 21.44+6.83 14.08+5.63 24.83+7.93 12.00+12.00 0.00+0.00
FEZK T 25 25
. 6.30+1.97 1.00+0.17 2.23+0.79 23.50+10.47 2.20+0.97 82.50+2.50
Distance to water edge (m)
[EpNErEE)
. 88.96+23.71 151.67+77.39 77.15+15.39 85.00+15.65 272.00+91.71 132.50+2.50
Distance to road (m)
N 5
. 51.93+4.95 44.11+5.40 59.46+5.68 39.00+10.94 53.00+11.13 70.00+0.00
Distance to byway (m)
JiER S UNEHENY RN EL
. 116.11£12.86 83.33+15.46 64.62+39.29 90.83+31.18 123+33.82 32.5+2.5
Distance to nearest house (m)
FHEARFFZS Shrub species 0.00+0.00 0.000.00 3.9240.40 0.00+0.00 3.60+0.24 0.00+0.00
HEARH L
. . ) 0.00+0.00 0.00+0.00 156.85+56.58 0.00+0.00 93.60+43.22 0.00+0.00
Density of shrub (ind/m°)
HEAYY 1 Height of shrub (cm) 0.00+0.00 0.00+0.00 117.85+13.20 0.00+0.00 126.00+18.02 0.00+0.00
WEAK S Canopy of shrub (%) 0.0020.00 0.00+£0.00 80.77+2.82 0.0020.00 61.00+7.48 0.00+0.00
TS Herbage species 1.000.00 2.000.00 0.00£0.00 5.00+0.00 2.00+0.00 6.000.00
HARE L
. . ) 902.07+66.57 818.22+151.92 0.00+0.00 999.33+151.50 560.00+161.61 558.00£6.00
Density of herbage (ind/m")
AL
. 123.22+7.90 160.22+19.71 0.00+0.00 120.83+13.62 131.20+35.01 89.00+4.00
Height of herbage (cm)
LM 4
72.224+4.00 70.56+6.53 0.00+0.00 77.50+5.59 50.00+10.84 72.50+2.50
Canopy of herbage (%)
L FE
. 1.26+0.14 1.00+0.00 1.15+0.10 1.67+0.33 1.00+0.00 1.00+0.00
Abundance of animal foods
Filid Le
. 0.48+0.01 0.05+0.02 0.00+0.00 0.05+0.00 0.07+0.02 0.04+0.00
Ratio between hay and green
i1 Height of hay (cm) 84.19+15.23 100.78+17.39 0.00+0.00 100.33+13.18 89.00+12.10 8.50+0.50
/K5 Water quality 1.814+0.26 1.67+0.53 0.85+0.37 2.33+0.49 0.40+0.40 0.00+0.00

1: /KZM Scirpus tabernaemontani; 2: 725 M Phragmites communis; 3:
Phragmites communis miscellaneous; 5: 7725 MFIWEA MIEZ% Phragmites

tabernaemontani & Weeds miscellaneous.
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Tab.2 Theprincipal component analysison the characteristics of feeding sites of Porphyrio porphyrio in winter

e L FRHU 7 S R THE e J ) PR e A
e YILAHFFEAH Initial eigen values i ) i )
B0y Extraction sums of squared loadings Rotation sums of squared loadings
Com- TkE  RTHRE TR RiTuRE ToRE BT

Wikl PE S e N i

ponent % of Cumulative % of Cumulative % of Cumulative
Total . Total . Total .
variance % variance % variance %

1 6.522 36.233 36.233 6.522 36.233 36.233 4.870 27.058 27.058
2 2.326 12.921 49.154 2.326 12.921 49.154 2.903 16.128 43.185
3 2270 12.609 61.763 2270 12.609 61.763 2.350 13.058 56.244
4 1.416 7.864 69.627 1.416 7.864 69.627 2.340 12.998 69.241
5 1.085 6.028 75.655 1.085 6.028 75.655 1.154 6.414 75.655
6 0.885 4919 80.574
7 0.826 4.589 85.163
8 0.764 4.244 89.407
9 0.558 3.101 92.508
10 0.434 2.411 94.918
11 0.284 1.578 96.496
12 0.216 1.201 97.697
13 0.163 0.908 98.606
14 0.127 0.703 99.308
15 0.064 0.353 99.662
16 0.039 0.217 99.879
17 0.018 0.098 99.977
18 0.004 0.023 100.000

* 3 REREHIERS SRR

Tab.3 Rotated component matrix
At F 4 Component
Variable 1 2 3 4 5
Hi4 257 Vegetation type -0.091 0.639 -0.281 0.671 0.009
JKAL Water level 0.199 0.201 0.769 -0.087 0.107
PR/KIMIA4 A2 Distance to water edge -0.025 -0.196 -0.011 0.875 0.117
BiKIERE S Distance to road 0.009 0.072 -0.603 0.054 -0.017
FH/NEFE R Distance to byway -0.104 0.031 0.096 0.042 0.944
PRt UT i B A5 #E 2 Distance to nearest house 0.539 0.117 -0.400 -0.465 0.216
HEAFIZE Shrub species -0.519 0.816 -0.025 -0.117 0.053
HEA % ¥ Density of shrub -0.271 0.750 0.202 -0.147 -0.113
WA Height of shrub -0.518 0.625 -0.299 -0.083 0.171
HEARTEE Canopy of shrub -0.656 0.672 -0.147 -0.109 0.110
HAFIZE Herbage species 0.469 -0.004 -0.077 0.801 -0.142
RS Density of herbage 0.844 -0.288 0.082 -0.023 -0.010
HALI T Height of herbage 0.875 -0.174  -0.005 -0.026 -0.191
HAFJE Canopy of herbage 0.882 -0.335 0.114 0.085 -0.095
st ) E % ¥ Abundance of animal foods -0.085 -0.215 0.396 0.413 0.254
Fi# Lt Ratio between hay and green 0.731 -0.197 0.048 0.121 0.052
Fi 4 Height of hay 0.664 -0.088 0.092 -0.010 -0.001

7K I Water quality 0.140 -0.086 0.895 0.067 -0.024
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Tab.4 Comparison between feeding sites and control sample plots of Porphyrio porphyrio in winter

Mann-

& i Feeding site (n=62) X B Control site (n=84) EE
A5 B Variable Whitney )
{45 % MeantSD {45 %% MeantSD U test Z Sig.

FIHE 28 Vegetation type 2.34+1.48 3.74£2.79 -2.961 0.003™
KA. Water level 18.15+21.26 17.77+22.48 -0.065 0.948
7K THI14 2% ¥ 25 Distance to water edge 8.47+18.01 4.68+13.95 -0.627 0.531
BE KB R B Distance to road 111.37+141.19 53.07+61.85 -3.457 0.001"
B MBS distance to byway 51.79+23.37 69.60+42.97 -2.194 0.028"
5T o B S B B8 Distance to nearest house 95.97+62.84 100.39+50.92 -1.327 0.185
WEAFIZE Shrub species 1.11+1.87 1.13+1.80 -0.319 0.749
WEARJE Density of shrub 40.44£114.45 67.11+113.38 -0.550 0.582
TEARY W Height of shrub 34.87+59.81 39.86+66.53 -0.255 0.799
WEA TG BE Canopy of shrub 21.85+35.33 22.62+36.40 -0.037 0.970
BRI Herbage species 1.56£1.58 3.1243.62 -1.874 0.061
BARHE Density of herbage 671.48+482.61 546.74+435.45 -1.584 0.113
HEAKI R Height of herbage 102.06+68.54 65.33£57.47 -3.323 0.001™
HAFG ¥ Canopy of herbage 55.56+34.08 51.06+38.25 -0.187 0.852
Sk =F % % Abundance of animal foods 1.2120.58 0.95+0.21 -3.622 0.000™
k75 Lt Ratio between hay and green 0.04+0.03 0.03+0.03 -1.183 0.237
K% Height of hay 68.45+68.37 31.57+30.25 -3.945 0.000™
JKJFT Water quality 1.47+1.42 1.48+1.31 0215 0.830

" P<0.05; " P<0.01.

& 5 RKBEFRAMES EXNBEANES IR D TER
Tab.5 Resultsof step DA between feeding sites and control sample plots of Porphyrio porphyrio in winter

P A WERK  FEk  Wiks A GHEIE
Step Variable Tolerance F to Remove  Wilks’ Lambda Sig.
1 KT Height of hay 1.000 19.346 0.000
2 Fifi Height of hay 0.999 16.446 0.911

YTk Abundance of animal foods 0.999 11.345 0.882 0.000
3 HiT Height of hay 0.997 16.116 0.831

YT Y Abundance of animal foods 0.982 13.477 0.817

KBRS Distance to road 0.982 13.380 0.817 0.000
4 HiT Height of hay 0.990 17.122 0.784

YTk Abundance of animal foods 0.971 9.888 0.748

BFKIE B Distance to road 0.966 15.380 0.775

HAFHZE Herbage species 0.964 9.580 0.746 0.000
5 Fi Height of hay 0.975 19.131 0.746

)tk e F & Abundance of animal foods 0.970 9.947 0.703

i K82 Distance to road 0.956 11.659 0.711

BAFIZE Herbage species 0.956 10.644 0.706

#i/NET S Distance to byway 0.961 9.066 0.699 0.000
6 KT Height of hay 0.967 20.103 0.730

)tk e F & Abundance of animal foods 0.827 4.117 0.657

i K82 Distance to road 0.946 9.613 0.682

HORFRZE Herbage species 0.756 14.818 0.706

PR/MNEFE S Distance to byway 0.914 11.313 0.690

BR/K 1114 J6 2 Distance to water edge 0.692 4.100 0.656 0.000
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