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Abstract; In order to discuss the relationships between grassland degradation and the diet composition,
trophic niche of main herbivores (Ovis aries, Spermophilus dauricus, Oedaleus asiaticus) in the Inner
Mongolia steppe, the change of both diet composition and trophic niche under different grazing intensities
was investigated using n-alkane technique in July - August of 2003. Results showed that the richness of
Leymus chinensis and Stipa grandis decreased significantly with the increase of grazing intensity, while
the proportion of Salsola collina in the community increased at the same time. Plant species and proportion
ingested by sheep, Spermophilus dauricus and Oedaleus asiaticus were different at different grazing inten-
sities. Leymus chinensis was preferred to be ingested among Leymus chinensis, Salsola collina and Stipa
grandis. The tropic niche of Spermophilus dauricus and Oedaleus asiaticus was broadened with the in-
crease of grazing intensity. The overlaps of trophic niche were similar among three herbivores. In conclu-
sion, an action of grazing changed the Stipa grandis community that led to the degradation of grassland in
Inner Mongolia steppe. Three herbivores here had a fierce competition to grassland resources. Therefore,
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it was an important practical significance for
tion densities and prevent their outbreak.

grazing livestock food safety to control pests and mice popula-
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1
Table 1 Densities of mice and proportion of dominant species at different grazing intensities
Grazing Densities of mice Proportion of Spermophilus Proportion of Cricetulus Proportion of
intensity /head « hm™?2 dauricus/ % barabensis/ % other mice/ %
NG 1. 60 50.0 41.7 8.3
MG 5. 87 61.4 0 38.6
(Note) : NG:no grazing; MG:moderate grazing; the same as below
) . 2 ,
, 20 (Oedale-
, 10 200 us asiaticus)
[29]
’ b
2

Table 2 Density of grasshopper and proportion of Oedaleus asiaticus at different grazing intensities

Grazing Density of grasshopper/adults Proportion of Oedaleus Density of Oedaleus asiaticus/adults
intensity per 200 nets asiaticus/ % per 200 nets
NG 14.5 40. 1 5.81
MG 53.3 70.5 37.6
1‘ 3 [30] .
’ 2 100 m 1.5
10 m (1.0 mX1.0m), 20 N
65°C , i Eatwhat Ls1l |
0.5% 20~200 g 1 mm (SD
o SI=
10 , . 3d D
_ P ,D .P
65°C , [32-33]
, 1 mm ,
° Shaanon-Wiener ,
Hurlbert(1978) )
( S :
’ _ < L Py XPy
23 ) s B,= /;lpij X1gP; Oy 7,'21 C, s B;
, 65C , 1 mm oN s Py
° ] ;P/ej k ]
.C. j 343
s * °
150 (M:F=1:1), SPSS 11.5
(1.0 mX0.5mX0.5m), , 6 h ’ Excel 2007 .
, 4, 65°C
; . 2
1.4 2.1

. 12~15
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b 8 3
99 % , , Table 3 Main plant species and their dry matter proportion
. . : e Sties 0
, (Cleistogenes squarro- at different grazing intensities %
. Grazing intensities
sa) ( 3. Plant species g
[35] NG MG
Agropyron michnoi 1.53 2.71
’ o Anemarrhena asphodeleides 8. 66 0.13
Carex korshinskyii 8. 44 2.19
Cleistogenes squarrosa 1. 35 58. 60
2.2 Kochia pristata 1.58 0.01
Leymus chinensis 23.44 13.37
Salsola collina 5.36 10.19
’ CZ7 ’ CZ9 C31 ’ Stipa grandis 48. 91 12.17
s ( 4), Proportion of total DM 99. 27 99. 37
4
Table 4 N-alkane concentrations of main plant species mg + kg”! DM
Plant species Coy Coz Coy Cos Cog Cor Cog Cog Cso Cs1 Cso Css Css Total
Agropyron michnoi 0 6 4 10 2 43 4 185 8 521 8 100 3 894
Anemarrhena asphodeleides 2 45 9 73 11 157 18 357 27 380 13 18 2 1112
Carex korshinskyii 3 4 2 5 3 28 8 491 29 848 14 75 3 1513
Cleistogenes squarrosa 5 7 1 8 3 42 6 159 8 265 8 92 5 609
Kochia pristata 1 3 3 41 4 116 15 559 24 335 19 71 9 1200
Leymus chinensis 1 3 1 4 1 10 2 28 3 76 3 22 1 155
Salsola collina 1 2 1 4 1 14 4 93 7 92 5 11 1 236
Stipa grandis 1 12 8 22 12 76 18 339 28 2036 21 99 12 2684
2.3 3 ) N ,
(P<C0.05);
. 6 b 4 ’ b
. (Carex korshin- (P<C0.05),
shyii) s , 4~5 (P<0.05)( 5,
5 3 ( + )
Table 5 Estimated diet composition (Mean=+ S, E) of three herbivores using n-alkane technique at different grazing intensities %

Owis aries

Spermophilus dauricus Oedaleus asiaticus

Plant species NG MG NG MG NG MG
Agropyron michnoi - 4.1%£0.2¢ 0 0 0 0
Carex korshinskyii — 12.541. 2¢ 1.840. 3¢ 0 0 0
Cleistogenes squarrosa - 37.3+2.1¢ 0 35,542, 3¢ 4.640. 2> 25,141, 2¢
Kochia pristata — 0 6.340. 6% 0 0 0
Leymus chinensis — 35.6+2.2¢ 52.5+2.1° 32.2+2.2° 40.643.1¢ 28.9+2. 3P
Salsola collina — 4.3+1.1¢ 14.34+1.8 23.1£2.0° 11.4+1. 42 15. 141,42
Stipa grandis — 6.24+1.1° 25.1+2. 1 9.2+1.2 43.4+2, 2% 30.9+2. 3%
(P<C0.05)
Note: Different letters indicate significant difference( P<Z0. 05)
2.4 3 « 6, s 3
b
Y b o
. (Salsola collina)
(Kochia pristata) 2.5 3
b b 3 b
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Table 6 Selectivity indices (SI) of three herbivores to primary plant species at different grazing intensities

Owis aries

Spermophilus dauricus

Oedaleus asiaticus

Plant species NG MG NG MG NG MG
Agropyron michnoi — 1.51
Carex korshinskyii — 5.71 0.24
Cleistogenes squarrosa - 0. 64 0.61 3.41 0.43
Kochia pristata — 3. 80
Leymus chinensis — 2.66 2.26 2.39 1.73 2.16
Salsola collina - 0.42 2.61 2.26 2.13 1.48
Stipa grandis — 0.51 0.51 0.74 0. 89 2.54
7 3 s y
Table 7 Trophic niche breadth of three herbivores ( 6),
at different grazing intensities
Grazing intensit
Herbivores g Y ’
NG MG
’ Y
Owis aries — 1.43 Co.371
Spermophilus dauricus 1.21 1.29 ’ ’
Oedaleus asiaticus 1.12 1. 36 ’
. C 41.7%),
2.6 3
b
b
, o 3
b
( 8. ° [38]
b b
8 3 4~5 ’
Table 8 Overlap of trophic niche among three herbivores [12]
v b
. Ovis Spermophilus Oedaleus
Herbivores . . o
aries d(lllru‘llﬁ aswaticus . N .
Ovis aries + 0.02 0.0172
, _ , + 0.0184 Ls-d0]
Spermophilus dauricus
b
+ [41]
Oedaleus asiaticus ’ ’
3 [9.42]
[43]
b b
[44]
A A A b
o ( ) : (3,
’ ’
[2] [11,46]
b o o
(47
o b A Y
’ ( 3 ) ’ Lg. : IJ o b
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