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Abstract: Habitat selection of Rana kukunoris, Nanorana pleskei and Bufo minshanicus was studied in Zoige Wet-
land National Nature Reserve, Sichuan Province ,southewest of China, from August to September, 2004. Twelve ecological
factors of 16 sites used by the 3 amphibian species were selected and measured. These factors included grazing condition
(GC), herbage height (HH), herbage cover (HC), number of yak dejectas (YJ), number of Ochotona cavities (OC),
number of sokhor mounds (SM), ground temperature (GT) and moisture (GM), soil temperature (ST), distance to small
waterbodies (DSW), distance to large waterbodies (DLW ) and distance to roads (DR). The results indicated that R.
kukunoris , N. pleskei and B. minshanicus all preferred habitats characterized by distance near small waterbodies (such as
ponds) (<100 m), distance farther ( > 1 000 m)to larger waterbodies (eg. rivers and lakes), moderate grazing intensity ,
absence of OC. By comparison, it was found that R. kukunoris and N. pleskei significantly selected summer pasture habi-
tats characterized by HH 5.1 -10.0 cm, DSW 0 - 50 m, significantly not to select habitats with too many SMs ( > 10).
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R. kukunoris significantly selected habitats with DR > 50 m; B. minshanicus had no significant selection for GC and DR
but significantly selected habitats characterized by HH > 20.0 ¢cm, DSW 51 — 100 m and did not select habitats without
SMs, N. pleskei significantly selected habitats with DR 0 — 50 m. The 3 amphibians differed in the habitat selection to
some extent, which suggested they had special requirement for habatits respectively and GC, HH, GM, ST, SM, DLW,
DSW and DR were the critical factors distinguishing habitat selection of the 3 amphibians species by stepwise discriminant

analysis .
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Tab. 1 The y? test of election of 12 habitat factors used by 3 amphibians during summer-autumn
in Zoige Wetland
R. kukunoris N. plesket B. minshanicus
. n =994 n =39 n=112
Habitat factor
df v df N df ¥
Grazing condition 1 643.86"" 1 13.56"" 1 0.89*"
Herbage height cm 4 1627.62"" 3 25.927" 4 23.82""
Herbage cover % 3 965.96 " 2 2.92 3 240.92%*
Number of yak dejectas 3 886.74"" 2 9.46"" 3 48.33""
Number of pika cavities 1 966.20"" — — 1 108.04 "
Number of sokhor mounds 2 1242.60"" 1 11.31" 2 95.16""
Ground temperature °C 3 318.75%" 3 15.87°" 2 0.50
Ground moisture % 3 545.17"" 2 7.547" 3 30.317"
Soil temperature C 3 1303.86"" 2 7.547" 1 1.75
Distance to small waterbodies m 1 870.32"" 1 35.10"" 1 20.57""
Distance to large waterbodies m 2 1098.62"°" 2 42.61°" 1 15.75""
Distance to roads m 2 29.97"" 2 42.00"" 2 0.55
" P<0.05 " P<0.01 ytest .
5 50
5.1~10.0 cm
>20.0 cm
> 10 3.1.2 3
0~50m Triplophysa pappenheimi
51 ~ 100 m Wu & Wu 1991
>50 m Kats et
0~50m al 1988 Bradford et al 1993 Pilliod & Peterson
1—4 2001
6 Wilks® A = Zhang et al
0.634 P<0.01 A Wilks” A 2000 Zhou et al 2003
A=0.595 P<0.01 A=0.614
P <0.01 A=0.624 P <
0.01 A=0.617 P<0.01 3.1.3 3
A=0.681 P<0.01 A=
0.594 P < 0.01 A=0.590 P<
0.01
Fan & Dou 1990 He & Zhao 1999
Jiang et al 2004
3
3.1 Jiang et al 2004
3.1.1

3.1.4
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Tab. 2 Utilization and selection of 12 habitat factors by Rana kukunoris during summer-autumn in Zoige Wetland

Bonferroni
Actual proportion used Expected proportion used ~ Bonferroni interval

Habitat factor Type Frequency P, n=994 P, n=994 for P, Preference
97 0.098 0.485 0.082< P;<0.113 -
Grazing condition 897 0.902 0.515 0.887<P;<0.918
<5.0 157 0.158 0.176 0.139< P;<0.177
Herbage height c¢m 5.1~10.0 698 0.702 0.347 0.678< P;<0.726
10.1~15.0 90 0.091 0.141 0.076< P;<0.106 -
15.1~20.0 28 0.028 0.150 0.020< P;<0.037 -
>20.0 21 0.021 0.185 0.014< P;<0.029 -
<40 148 0.149 0.029 0.130< P;<0.167 +
Herbage cover % 41 ~ 60 29 0.029 0.053 0.020< P; <0.038 -
61 ~ 80 153 0.154 0.109 0.135< P;<0.173 +
>80 664 0.668 0.809 0.643< P;<0.693 -
0 27 0.029 0.098 0.020< P;<0.038 -
Number of yak dejectas 1~10 605 0.646 0.508 0.620< P;<0.671
11~20 236 0.252 0.223 0.229< P;<0.275
>20 69 0.074 0.170 0.060< P;<0.088 -
0 987 0.993 0.906 0.989< P;<0.997 +
Number of pika cavities 1~10 7 0.007 0.026 0.003< P;<0.011 -
> 10 0 0.000 0.068 — -
0 850 0.855 0.847 0.837<P;<0.873 0
Number of sokhor mounds 1~10 136 0.137 0.138 0.119< P;<0.155 0
> 10 8 0.008 0.015 0.003< P;<0.013 -
10.1~14.0 463 0.466 0.314 0.440< P;<0.492 +
Ground temperature °C 14.1~18.0 236 0.237 0.343 0.215< P;<0.260 -
18.1~22.0 227 0.228 0.279 0.206< P;<0.250 -
>22.0 68 0.068 0.063 0.055< P;<0.082 0
<40.0 36 0.036 0.012 0.026< P;<0.046 +
Ground moisture % 40.1~60.0 416 0.419 0.300 0.393< P;<0.444 +
60.1~80.0 446 0.449 0.424 0.423< P;<0.475 0
>80.0 96 0.097 0.265 0.081<P;<0.112 -
7.1~11.0 166 0.167 0.268 0.148< P;<0.186 -
Soil temperature °C 11.1~15.0 734 0.738 0.532 0.715< P;<0.761 +
15.1~19.0 59 0.059 0.188 0.047< P;<0.072 -
>19.0 35 0.035 0.012 0.026< P;<0.045 +
<50 962 0.968 0.818 0.9599< P;<0.977 +
Distance to small 51 ~ 100 32 0.032 0.109 0.023< P;<0.041 -
waterbodies m > 100 0 0.000 0.074 — -
<500 59 0.059 0.294 0.047< P;<0.072 -
Distance to large 501 ~ 1 000 112 0.113 0.265 0.096< P;<0.129 -
waterbodies m >1 000 823 0.828 0.441 0.808< P;<0.848 +
<50 266 0.268 0.574 0.245< P;<0.291 -
Distance to roads m 51 ~ 100 406 0.408 0.235 0.383< P;<0.434
> 100 322 0.324 0.191 0.300< P;<0.348
+ With significant selection 0 Without significant selection - Significantly without selection

Fahrig et al 1995 Vos & Chardon
Liu et al 2002 Jiang et al 2003 Gao et al 1998 Knutson et al 1999 Pelizer et al 2003
2004
)
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Tab. 3 Utilization and selection of 11 habitat factors by Nanorana pleskei during summer-autumn in Zoige Wetland

Actual proportion used Expected proportion used

Bonferroni

Bonferroni interval

Habitat factor Type Frequency P, n=39 P, n=39 for P, Preference

8 0.205 0.485 0.099< P;<0.311 -
Grazing condition 31 0.795 0.515 0.689< P;<0.901 +
<5.0 0 0.000 0.176 — -
Herbage height c¢m 5.1~10.0 23 0.590 0.347 0.460< P;<0.719 +
10.1~15.0 8 0.205 0.141 0.099< P;<0.311 0
15.1~20.0 2 0.051 0.150 -0.007< P;<0.109 -
>20.0 6 0.154 0.185 0.059< P;<0.249 0
0 0 0.000 0.098 — -
Number of yak dejectas 1~10 19 0.576 0.508 0.434< P;<0.717 0
11~20 5 0.152 0.223 0.049< P; <0.254 0
>20 0.273 0.170 0.145< P;<0.400 0
0 39 1.000 0.906 1.000< P; <1.000 +
Number of pika cavities 1~10 0 0.000 0.026 — -
> 10 0 0.000 0.068 — -
0 30 0.769 0.847 0.658< P;<0.880 0
Number of sokhor mounds 1~10 9 0.231 0.138 0.120< P;<0.342 0
> 10 0 0.000 0.015 — -
10.1~14.0 17 0.436 0.314 0.305< P;<0.567 0
Ground temperature °C 14.1~18.0 7 0.179 0.343 0.078< P;<0.281 -
18.1~22.0 14 0.359 0.279 0.233< P;<0.485 0
>22.0 1 0.026 0.063 -0.016< P;<0.067 0
<40.0 0 0.000 0.012 — -
Ground moisture % 40.1~60.0 18 0.462 0.300 0.330< P;<0.593 +
60.1~80.0 16 0.410 0.424 0.281< P;<0.540 0
>80.0 5 0.128 0.265 0.040< P;<0.216 -
7.1~11.0 16 0.410 0.268 0.281< P;<0.540 +
Soil temperature °C 11.1~15.0 18 0.462 0.532 0.330< P;<0.593 0
15.1~19.0 5 0.128 0.188 0.040< P;<0.216 0
>19.0 0 0.000 0.012 — -
<50 38 0.974 0.818 0.933<P;<1.016 +
Distance to small 51 ~ 100 1 0.026 0.109 -0.016< P;<0.067 -
waterbodies m > 100 0 0.000 0.074 — -
<500 1 0.026 0.294 -0.016< P;<0.067 -
Distance to large 501 ~ 1 000 6 0.154 0.265 0.059< P;<0.249 -
waterbodies m >1 000 32 0.821 0.441 0.719< P;<0.922 +
<50 32 0.821 0.574 0.719< P;<0.922 +
Distance to roads m 51 ~ 100 0.051 0.235 -0.007< P;<0.109 -
> 100 0.128 0.191 0.040< P;<0.216 0

! ? 3.2

®
3 3
Liu & Hu 1961
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Tab. 4 Utilization and selection of 9 habitat factors by Bufo minshanicus during summer-autumn in Zoige Wetland
Bonferroni
Habitat factor Type Frequency Acm;li proy;o;tl;}rllzused EXPECIET pr(;p(;rtllr;; used Bonfer;-(c)y;u}:ﬂerval Preference
61 0.545 0.485 0.467< P;<0.622 0
Grazing condition 51 0.455 0.515 0.378< P;<0.533 0
<5.0 21 0.188 0.176 0.127< P;<0.248 0
Herbage height c¢m 5.1~10.0 28 0.250 0.347 0.183< P;<0.317 -
10.1~15.0 10 0.089 0.141 0.045< P;<0.134 -
15.1~20.0 14 0.125 0.150 0.074< P;<0.176
>20.0 39 0.348 0.185 0.274< P;<0.422
<40 1 0.009 0.029 -0.006< P;<0.024 -
Herbage cover % 41 ~ 60 8 0.071 0.053 0.031<P;<0.111 0
61 ~ 80 4 0.036 0.109 0.007< P;<0.065 -
>80 99 0.884 0.809 0.834< P;<0.934 +
0 1 0.012 0.098 -0.008< P;<0.033 -
Number of yak dejectas 1~10 25 0.309 0.508 0.224< P;<0.393 -
11~20 43 0.531 0.223 0.440< P;<0.622
>20 12 0.148 0.170 0.083< P;<0.213
0 111 0.991 0.906 0.976< P; <1.006
Number of pika cavities 1~10 1 0.009 0.026 -0.006< P;<0.024 -
> 10 0 0.000 0.068 — -
0 85 0.759 0.847 0.692< P;<0.825 -
Number of sokhor mounds 1~10 22 0.196 0.138 0.135< P;<0.258 0
> 10 5 0.045 0.015 0.013< P;<0.077 0
<40.0 3 0.027 0.012 0.002< P;<0.052 0
Ground moisture % 40.1~60.0 39 0.348 0.300 0.274< P;<0.422 0
60.1~80.0 34 0.304 0.424 0.232< P;<0.375 -
>80.0 36 0.321 0.265 0.249< P;<0.394 0
<50 80 0.714 0.818 0.644< P;<0.785 -
Distance to small 51 ~ 100 32 0.286 0.109 0.215< P;<0.356 +
waterbodies m > 100 0 0.000 0.074 — -
<500 0 0.000 0.294 — -
Distance to large 501 ~ 1 000 35 0.313 0.265 0.240< P;<0.385
waterbodies m >1 000 77 0.688 0.441 0.615< P;<0.760
Fei & Ye
2001 Fellers et al 2003
3
5
“ ” Liu & Hu 1961
“ " Zhou et
al 1998
Fei

& Ye 2001
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Tab. 5 Comparison of habitat factors selection of three anurans during summer-autumn in Zoige Wetland

Kruskal Wallis test

Habitat factor R. kukunoris N. pleskei B. minshanicus _—

Mean + SE n =994 Mean + SE  n =39 Mean+ SE n =112 X?l/:z P
Grazing condition 1.9+£0.0 1.8+0.1 1.5+0.0 163.3 0.000
Herbage height cm 8.3+0.1 12.6+1.2 16.4+£1.0 70.8 0.000
Herbage cover % 78.1+0.8 79.6+2.8 91.2+1.3 81.0 0.000
Number of yak dejectas 9.5+0.2 11.7+1.6 13.4+0.7 28.3 0.000
Number of pika cavities 0.0+0.0 0.0+0.0 0.0+0.0 0.3 0.846
Number of sokhor mounds 0.6+0.1 0.4+0.1 1.9+0.4 10.5 0.005
Ground temperature °C 16.1+£0.1 16.1+£0.5 16.4+£0.3 4.4 0.110
Ground moisture % 63.1+0.5 64.1x2.4 70.5+1.8 16.0 0.000
Soil temperature C 13.1+0.1 12.5+0.3 11.3+£0.2 68.0 0.000
Distance to small waterbodies m 7+0 18+3 31+2 166.7 0.000
Distance to large waterbodies m 3 825+48 3442 +173 3457 +117 44.5 0.000
Distance from road m 105+2 50+ 10 81«5 44.6 0.000

6 3

Tab. 6 Coefficients in the discrimination function of habitat selection of the three anurans

during summer-autumn in Zoige Wetland

Habitat factor

Classification function coefficient

n =994 n =39 n=112
Grazing condition 49.652 45.165 43.437
Herbage height cm 1.633 1.762 1.783
Herbage cover % 0 0 0
Number of yak dejectas 0 0 0
Number of pika cavities 0 0 0
Number of sokhor mounds -0.378 -0.592 -0.478
Ground temperature °C 0 0 0
Ground moisture % 50.992 46.687 45.353
Soil temperature °C 3.826 3.598 3.590
Distance to small waterbodies m 0.872 1.583 3.032
Distance to large waterbodies m 20.155 23.120 23.148
Distance from road m 31.004 24.449 27.328
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