54(6) : 941- 954, 2008

Acta Zoologica Sinica

MALES FENT 2 E OE MixE # &

1. , 81000
2 , 100049
3. , 100101
4. , 836500
5 , 830000
6 , 836500
3 s (D
: (2) 0.8 , 0832 (
, 0. 986 ( ; )s

0.3 ,

. . [ 54 (6)

941- 954, 2008]

Dietary overlap among kulan Equus hemionus, goitered gazelle
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Abstract  We studied overlap among diets of kulan Equus hemionus, goitered gazelle Gwella subgutturosa sairensis and three
domestic livestock, using micre- histological analysis of fresh fecal samples collected in the Kalamaili Ungulate Nature Resewe,
Xinjiang, China during autumn and winter 2007, and spring 2008. Kulan, goitred gazelle and domestic livestock mainly ate Stpa
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spp., Ceaatoides laeens, Artemisia spp. and white saxaul Haloxylon persicum, although plant families and species compositions of
their diets differed. Pianka Niche Overlap Index C values of kulan, goitered gazelle, and 3 domestic livestock species were all over
0. 8, varying from 0. 832 ( between goitered gazelle and domestic horse in winter) to 0. 986 ( between kulan and domestic sheep in
autumn, and between domestic horse and domestic sheep in autumn) . We interpret these high overlap values as indicating serbus

food competiion among wild animals and seasonal pastoral livestock, especially, during winters when deep snow covered ground
and forage was scarce. Wild ungulates may be die due to malnuirition during those severe winters. Thus we recommend that
managers of Kalamaili Ungulate Nature Reserve should set up guidelines for restricting the number of livestock entering the nature
resewve in autumn, or resricting the grazing area of livestock inwinter, and protecting wild ungulates in the nature reseve [Acta

Zoologica Sinica 54 (6): 941- 954, 2008] .

Key words Kulan, Goitered gazelle, Dietary overlap, Trophic niche width
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37. 55% 23.54%
11. 65% 8.77%,
1
Table 1
Reserve

80% ,

Relative biomass, relative number, relative cover and relative abundance of plant resources in the Kadamaili Nature

State of plant resource

Relative biomass (%)

Relative number (%)

Relative cover (%)

Relative abundance (%)

Stpa sp. 23.309 38 935 51. 088 37. 546
Ceratoides latens 17.519 2 540 10. 323 11. 645
Halacylon persiaum 2.507 0113 4.867 2.972
Artemisis sp. 2.038 27.923 2. 843 23.537
Ceaatocarpus arenarius 0.683 0519 0.188 0.452
Allium polyrhizum 0.117 0371 0.034 0.135
Hd ogeton glomeratus 2.793 1. 089 0.084 1.369
Atraphaxis sp. 0.463 0018 0.488 0.38%4
Reaumuria soongoricu 3.283 0338 1.473 1.970
Anabasis sp. 12. 030 17. 614 1.082 8.768
Ephedra sp. 4.716 1511 0.280 2.301
Tamaric . 0. 646 0 002 0.081 0.291
Calligonum sp. 0.188 0 004 0. 105 0.118
Cargana spinosa 0.503 0 001 0.015 0.208
*Gramineae 1.430 6 367 3.3615 3.190
bothers 7.78 2 654 3.686 5. 116
a. ( Setaria viridis) ( Eragrostis pilosa) (Achnalherum plendens) ( Eremayrum orientale )
(Anistida pennata) ( Cleistogenes squarrosa) ( Leymus Hochst) ( hragmites australis) (Adur@us Trin.) b.

( Lmonium sp. )

divarica Tum. )

(Lagochilus sp. )

( Kdidium foliatum )

( Goniolimon sp. )

(Nanghyton einaceum)

( Sterigmost anum tomentosum)

( Zygphyllum L.) ( Echinopsilon

( Koohia prostrata)

(Salsola 1. ( Lappula 1.) (Aremisia absinthium ) ( Carex L.) ( Cancrinia discoiden)
( Lepidium pefoliatum 1..) ( Eremurus inderiensis) (Rheum sp. ) (Hyoscyamus niger 1..) (Atrplax patens)
(FisL.)
2.2 = 0.000), (Fsas= 2.067,
= 0. 101), (Fsa5= 6. 859,
’ = 0.000), (Fs.u5= 2817, =
0. 136)
(8. ,
(Fs.s= 4476, = 0.004),
(Fs.s=5.091, ( 8,
= 0. 002) (Fsas= 2726, = 0.041),
( 2 (Fsss= 3.034,
84.82% ( = 0.027)
) 83.31% ( ) 92.01% ( ) ( 3
91.27% ( ) 82.39% ( ) 92. 17% (
(Fs.as= 24.540, ) 88.79% ( ) 88.65% ( ) 92.02%
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2 (%)
Table 2 Food spectrum ( %) of Mongolia assess, goitred gazelles, domestic horses, domestic sheep, domestic camels in spring in
the Kalanmili Nature Reserve

State of plant resource E. hemionus G. subgutturosa E. caballus 0. aies Camdus sp.
Stpa sp. 48.3210.49 33 21£0.46 30.09 0. 37 40 16£0.38 27 8310.88
C. arborescens 11.15%0.75 21 80£0.90 17. 87 0. 51 23 4t1.04 29 97%0.93
H. persicnm 7.0910 43 6 21%0.56 6.30£0 48 11 96X0.54 7.48%0.38
Artemisis sp. 18.26 %0. 60 16 3£0.92 12. 08 0. 61 16 11£0.50 17 11 £0.96
C. arearius T 0 78%0. 16 T T T
A. polyrhizum 1Lo1£0 21 1 94%0.21 1. 5740 36 0.92%0. 19 2.14£0.28
Atraphaxis sp. 3.04%0 35 3 88%0.32 2602102 1.38%0.21 2.14%0.28
R. soongorica T 1 16£0.23 T T 0.53%0.17
Andbasis sp. 0.51%£0 16 1 16X0.26 1. 50 33 1.38%0.21 1.07%0.23
Ephedra sp. 2.03%0 26 T 0.52%0 17 0.92%0.19 1. 60%0. 26
Tamartc . T T 0.52%0 17 T 1.07%0.23
C. spinosa T 53 05%0.52 Losto2 0.46%0.15 4.81%0.59
AGramineae 2.02%0 21 L 16X0.12 1. 57%0 21 0.46%0.23 1.07%0. 34
b others 65910 R 6 601£0.28 4. 72t025 3.22%0.17 3.20%0.29
T
a. ( Setaria viridis) ( Eragrostis pilosa ) (Achnatlherum plendens) ( Erengyrum orientale )
(Anistida pennata) ( Cleistogenes squarrosa) ( Leymus Hochst) ( hragmites australis) (Adur@us Trin.) b.
( Lmonium sp.) ( Kdidium foliatum ) (Nanghyton einaceum ) ( Zygphyllum L.) ( Echinopsilon
divarica Tum. ) (Lagochilus sp.) ( Goniolimon sp.) ( Sterigmost anum tomentosum) ( Koohia prostrata)
(Salsola L.) ( Lappula L.) (Antenisia absinthium ) ( Carex L.) ( Canainia discoidea)
( Lepidium pafoliatum 1.) ( Eremurus inderiensis) ( Rheum sp. ) (Hyoscyamus niger 1..) (Atrplax patens)
(Iris L.)

T not found in feces fragments checking.

3 (%)
Table 3 Food spectrum ( %) o Mongolia assess, goitred gazelles, domestic horses, domestic sheep, domestic camels in autunm in
the Kalanmili Nature Reserve

State of plant resource E. hemionus G. subgutturosa E. caballus 0. aies Camdus sp.
Stpa sp. 47.527%0.35 35 4£0.46 4. 4710 4 41 6210.31 45 4 £0.33
C. arborescens 23.5530. 80 5 60%0.27 17. 84 %0. 52 20 461+0.37 12 2%£0.35
H. persicnm 7.48%t0 2 27 8210.46 8. 41t0 x4 10 37£0.31 14 3%£0.46
Artemisis sp 13.62%0. 18 19 3£0.38 17.93%0. 5% 19 57£0.52 13 91£0.51
C. arenarius 0.52%0 10 0 28%0.07 0.7%0 14 0.89%0. 12 1.26%0. 14
A. polyrhzum 0.41%0 056%0.10 0.10x0 @8 0.59%£0. 10 0.63%0.11
H. glomeratus 0.23X0 0 T 0.90%0 16 0.30%£0.08 T
Atraphaxis sp. 1.38%+0 1. 68%0.18 1. %+0 23 T T
R. soongorica 1L.o4xo 11 0 84%0.16 1. 4£026 T 1. 89%0. 20
Andbasis sp. 0.30%0 10 056%0.10 0. 280 08 1.48%0. 14 2.21%0.16
Ephedra sp. 0.31X0 06 T 0.28F0 4 T T
Tamari sp- 0.29%0 06 0 28%0.07 T 0.59%£0. 10 0.32%0.08
C. mongoticum 0.06%0 06 T 0.21£0 05 T T
C. spinosa T 2 52%0.21 0. 610 08 1.78%0.19 3.79%0.27
AGramineae 1.75%0 17 4 42%0.26 8. 75%0 21 1.96%0.13 1.48%0.23
"Others 1.52%0 19 2 52%0.18 0.9%%0 14 0.89%0.17 -
T
a. ( Setaria viridis) ( Eragrostis pilosa) (Adwinatlheaum splendens) ( Eremopyrum orientale )
(Anistida pennata) ( Cleistogenes squarrosa) ( Leymus Hochst) ( hragmites australis) (Aelurpus Trin. ) b,
( Lmonium sp.) ( Kdidium foliatum ) (Nanghyton einaceum) ( Zygphyllum L.) ( Echinopsilon
divarica Tum. ) (Lagochilus sp.) ( Goniolimon sp. ) ( Sterigmost enum tomentosum) ( Koohia prostrata)
(Salsola L.) ( Lappula L.) (Antenisia absinthium ) ( Carex L.) ( Canainia discoidea)
( Lepidium pafoliatum 1.) ( Eremurus inderiensis) ( Rheum sp. ) (Hyoscyamus niger 1..) (Atrplax patens)
(Iris L.)

T not found in feces fragments checking.
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() 8.5% ( ) 0. 125), ( Fss= 17.869,
(Fss= 1676, = = 0.000), (Fsas= 5013, =
0.172), (Fss= 8.015, = 0. 002)
0.000) (Fss=8.431, =
0.000) (Fss= 21.467, =
0. 000) 5
, 2.3
( 3,
(Fss= 21.327, = 0.000), ( 6
(Fss= 17.235, «C 7
= 0. 000) 0. 801>
(4 0. 750> 0. 747> 0. 731> 0. 680
97.46% ( 0.722>
) 76.08% )96, 19% ) 0. 761> 0. 742 > 0.723>
95.56% ()  93.21% ( ) 0. 711
(Fs.s=1.813, 0.772>
- 0.143), (Fss=3.0%6, = 0. 768> 0. 746> = 0.712
4 (%)

Table 4 Food spectrum ( %) of Mongolia assess, goitred gazelles, domestic horses, domestic sheep, domestic camels in winter in
the Kalammili Nature Reserve

State of plant resource E. hemionus G. subgutturosa E. caballus 0. aies Camdus sp.
Stpa sp. 53.03%0.23 33.210.24 43.5310. 26 45 9£0.22 38 66£0.29
C. arborescens 21.10%0.53 12 1210.32 37.15%0. 47 19 981+0.57 26 7610.38
H.persicm 6.74%10 25 13 01 £0. 66 5.38%0 3% 11 85+0.48 11 81+0.43
Artemisis sp. 16.59%0. 43 17. 75%0.61 10. 13 £0. 38 18 73%0.44 16 ¥£0.52
C. arearius T 0 30£0.09 T T 0.56%0.10
A. polyrhzum T T T T 0.28%0.07
H. gomeratus T 0 59%0.12 0.2%00 T T
Atraphaxis . 0.28%X0 06 059%0.12 0.32%*0 0 T T
R. soongaica 0.56X0 m 2 66%0.23 1.27%0 15 0.62%0.11 1. 69%0. 14
Anabasis sp. 0.84%0 10 T 0.95%0 13 1.25%0.19 1.12£0.13
Ephedra sp T T T T 0.28%0.17
Tanaric sp. T 3 25%0.27 T T T
C. mongoticun ture 0.28%X0 006 0 30%0.09 063ton 0.31%0.09 0.84%0. 12
C. spinosa 0.560 09 14 9+0.53 0210 8 0.93%0.11 0.56%0. 10
2Gramineae T 059%0.11 T 0.62%0.15 0.28%0.07
bOthers T 1 18%0.15 T 0.62%0. 14 1. 12%0. 16
T
a. ( Setaria viridis) ( Eragrostis pilosa) (Adwinatlherum splendens) ( Eremopyrum orientale )
(Anistida pennata) ( Cleistogenes squarrosa) ( Leymus Hochst) ( hragmites australis) (Aeluropus Trin.)  b.

( Lmonium sp. )
divarica Tum. )

(Salsola L.)
( Lepidium pafoliatum 1.)
(Iris L.)

(Lagochilus sp. )

( Kdidium foliatum )

( Lappula L.)

( Eremurus inderiensis)

“T: not found in feces fragments checking.

( Goniolimon sp. )

(Nanghyton einaceum)
(Anenisia absinthium) ( Carex L.)

( Rheum sp. ) (Hyoscyamus niger L.

( Zyghyllum L.)

( Sterigmost anum tomentosum)

( Echinopsilon
( Koohia prostrata)
( Canainia discoidea)

) (Atrplax patens)
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5
Table 5 One Way ANOVA amalyses of seasonal significance differences on ungulates dietary compositions’
Number of Families Number of species Stpa sp. Artemisis sp. C. latens H . persicnm
Ungulate species
F F F F F F
. 8 860 Q0 001 9. 257 0.001 0.900 0418 15538 0.000 1.718 0.19  0.260 0.766
E. hemionus
6 848 0 004 5. 664 0. 009 203% 015 0133 086 1978 0.000 13992 < 0.001
G. subguiturosa
) 8 502 0 001 12. 804 0.000 .02 0360 227 0127 1772 0.000 0.342 0.714
E. caballus
0. avies 4 662 Q 019 2. 620 0.091 403 0030 0298 075 1200 0317 017 0. 844
- a S
6 224 Q0 006 1. 416 0.260 39184 0000 0789 0464 1834 0.000 2919 0.071
Camdus sp.

6

a= 005, d =2, d=27

* Significance a= 0 05, df1=2, df,= 27.

Table 6 Dietary niche widths among Mongolian wild assess, goitred gazelles,
in the Kalamaili Nature Reserve

domestic horses, dometic sheep, and domestic camels

E. hemionus G. subgutturosa E. caballus 0. aies Camelus sp.
Spring 0 801 0. 747 Q 731 0. 750 0. 680
Autumn Q 723 0.711 Q 761 0. 772 0.742
Winter Qa 772 0.712 Q712 0. 768 0.746
7 082 ( ). 0. 986
( ) ; )
0.8 , 0.3

7

Table 7 Dietary niche overlaps of Mongolian wild assess, goitred gazelles, domestic horses, domestic sheep, and domestic camels in
the Kalanmili Nature Reserve

Species pair Autumn Winter Spring
G. subgutturosa 0 836 0. 884 0.941

E. hemionus
E. caballus 0982 0. 919 0.984
0. avies Q0 98 0. %4 0.955
Camelus sp. 0 968 0. U3 0.848
E. caballus Q0 880 0. 832 0.954

G. subgutturosa
0. wies 0 888 0. 935 0.980
Camdus sp. 0 925 0. 909 0.971
0. avies 0 986 0. 37 0.972

E. aballus

Cameus sp. Q972 0. 974 0.882
0. wies Camdus sp. 0 974 0. B4 0.953
Q373 0. 326 0.308

Overlap anong 5 animals
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2.4 :

8
Table 8 Vegetation species, food diversity and evenness indices of Mongolian wild assess, goitred gazelles, domestic horses,
domestic sheep, and domestic camels in the Kalamaili Nature Reserve

E. hemionus G. subgutturosa E. caballus 0. avies Camdus sp.
/ 10 18 1120 1720 915 1015
Number of food familied species
. o 2.527 2.926 2 469 2.405 2.749
Spring Diversity Index
0. 606 0. 677 Q571 0.616 0.704
Index of Evenness
/
927 919 926 915 q15
No. food families/ species
2.271 2.468 2 478 2.339 2.541
Autumn  Diversity Index
0.478 0.581 0529 0. 599 0. 650
Index of Evenness
/ 79 717 §10 711 g4
No. food families/ species
1. 840 2.700 1 884 2. 111 2.296
Winter Diversity Index
0.581 0. 691 0 567 0.610 0. 603
Index of Evenness
3 2 2
( Fitzgerald and W addlngtoa, 2001) ,
( . 1991)
2 2
DNA , ( ,
20 2001) ,
2 2
( . 2001) :

2000 ,
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1991)

( Hurtubia, 1973)
(37.55%) (23. 4 %) (11.65%)
(8 77%) (2.97%)
80% (D,

(Feh et al., 2001; Reading et al., 2001)
( Campos-Arceiz et al. , 2004)

50%,

; (2006)

, 40%
, 10% ,

( 1%),
, (2006)
14.7%
30. 04% ,
(2008)

2006

0. 05)

(

(

(2006)

> 0.05),

> 0.03),

4

14. 49% R
40 an )
s 194
4
(5.
(
( < 0.05),
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; ( <
0.05),
( ; ,
> 0.05), ; .
( < 0.05), :
(> 0.05), , ,
(< 0.05), ,
( > 0.05), 4 ,
( <0.05),
(2005) (2003)

(2 3 4

0.68

0.8 ,
0.3 ,

Department of Ecosystem
and Conservation Sciences, University of Montana

Richard Harris , !
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