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Abstract: The paper study on the soil spatial heterogenety and plant community properties from different stocking rate grasslands
after 4-year rest grazing in Inner Mongolia steppe. It was indicated: as the conditions of maintaining the hamogenization of spatial
pattern of soil nutrients and vegetation was disappeared, the spatial heterogeneiy of soil nuirients and the ratio of random fadors
were increased after 4-year rest grazing. The spatial heterogeneity of 0. 00sheep/ hm* block for soil organic C, total N, inorganic
N, available P and S is the largest, and the smallest is 4. 00sheep/hm® block. The other parameters were showed different

diversification of soil nutrient came from different testing fields. The biomass and coverage of plant community were increased after
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4-year rest grazing, but no significant different for plant community coverage (p > 0.05). It was significant different on the
biomass of plant community compared with in 1998( p < 0.05). A diversified trend of preponderant plants for 0. 00sheep/ hm?
block was existed. Thicketization of plant community was correlated with stocking rate and succession sequence of time, the
smaller of stocking rate and the longer the succession sequence of time, the more significant of thidketization. The ratio of
Aneurol@idium chinense, Stipa krylwii, Kochia prostrate, Artemisia frigida ( except 6.67 sheey/ hm®) and Melissitus ruthenica
(except 0. 00sheep/ hm?) was increased respectively, but Potentilla acaulis was decreased after 4 year rest grazing. The biomass,
heght, coverage and diversity of plant canmunity were took on the positive correlations with the distribution of soil nuirients,
however there was only significant different between community biomass, height of plant community and soil organic C, total N,
inorganic N, available P and S (p< 0.05).
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Table1l Semivariogram models and main parameters of soil properties ( n= 306)
O (Cpt C R?
ies ~ Qr +
Properties Model C o Nugget Cy+ C Sill A Range (o ) Correlation wefficient
0( /hm?) 0( sheep/ hm?)
SOC SM 0.93 3.529 8. 98 0.74 0.99
SIN M 0.72 2.98 3.8 0.76 0. 883
SIN M 0. 142 0.954 2.91 0.851 0.936
P SAP M 2.07 7.34 6. 32 0.72 0.82
S SAS SM 8.34 37.67 13.3 0.779 0. 791
1.33( /hm?) 1.33(sheey/ hm?)
SOC SM 0.229 1.328 4.5 0. 828 0. 907
SIN M 0.21 1.37 3. 87 0. 845 0.919
SIN SM 0. 062 0.514 7. 66 0.879 0.985
P SAP M 1.1 5.96 2.91 0.82 0. 848
S SAS SM 7.154 24.45 6. 32 0.71 0.87
4.00( /hm?) 4. 00(sheey hm?)
SOC SM 0. 09 1. 102 2. 0.91 0. 864
SIN SM 0.13 1.04 4.6 0.88 0.925
SIN SM 0. 0078 0. 1046 1. 74 0.925 0.914
P SAP M 0. 68 3.46 4.43 0.803 0.852
S SAS M 2.24 9.5 13. 21 0.764 0. 861
6.67( /hm?) 6.67(sheey hn)
S0C M 0.264 1.5 312 0. 824 0.995
SIN M 0.38 1.76 5.4 0.78 0.777
SIN M 0. 00925 0.114 6.3 0.92 0. 858
SAP SM 0.51 4.04 2. 01 0.87 0.929
S SAS SM 3.5 13. 86 2.2 0.871 0. 875
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Table 2 Properties of plant community under different stocking rates and aboveground biomass in 1998 and 2002

[21]

1998134 2002
Ttem
M3 M4 M5 N6 M3 M4 M5 N6
Community bianass (g m?2) 110 66 104. 73 101. 27 143. 87 148 04 131 36 127. 75 149. 43
Community coverage (%) 42 06 41. 11 40.33 47.69 42 94 41 %6 40. 48 47.82
Relative biomass (%)
Artemisia frigida 32 6 26. 67 20.42 16.7 49 47 3975 4. 39 33.46
Potentilla acuulis 28 %4 3. 46 57.69 14. 62 23 82 28 98 5.2 7.46
Cleistogenes squarrosa 10 58 5.9 4.78 5.7 1. 02 L 62 5. 42 0.18
Carex duriuscula 415 4. 04 4.74 9.04 394 3178 4. 05 4.21
Agrqyron michnoi 8 &3 2.53 1. 14 19.43 039 032 0. 051 2.61
Kochiaprosiraa 103 2. 67 2.00 1.43 1513 18 78 24. 36 12.41
Leymus chinensis Q0 76 0. 00 0.00 12.08 L 13 027 0. 084 15.57
Stipa krilawii 2 47 0. 16 0.00 0.52 2 56 463 0. M 1.12
Melissitus ruthenica 02 0. 066 0.02 3.80 0 44 Q0 093 0. 13 0. 46
Potentil la tanacef olia 115 .23 0.42 0.00 082 039 0. 9 2.09
Allium bideniatum 215 0. 65 0.34 1. 46 372 Q51 0.4 1.34
Caragana miaophylla Lam. 00 0. 00 0.00 4.89 Q16 00 0. 00 7.41
Chenopodium aristatum L Q0 00 0. 00 1.65 2.78 Q0 00 Q0 055 2.29 3.84
Salsola collina Pall 000 0. 00 0.00 1.33 Q0 00 Q000 0. 00 1.58
M3: 1 33 sheep/ hm?, M 4: 4. 00 sheep/ hm? ,M5: 6 67 sheep/ hm?, N6: 0 00 sheep/ hm>
,0.00 /hm’ 3 (198)
, 7. 41%, 1. 33 /hmz, 0. 44% , 4. 00 Table 3 Evenness indices and diversity indices of plant community under
2 5 different stocking rates
/hm 6.67 /hm 0
Item M3 M4 M5 N6
’ ’ Diversity indices
Simpson 0. 067 Q0 098 0.135 Q 049
Evenness indices
’ ’ ’ Pieku 0. 853 0 815 0.707 0 682
Gamer  Steinberger ™ 3
s & Sheldon 0. 695 Q0 647 0.611 Q0423
2
.33 /hm™ M3: 1. 33 sheep/ Im?, Md: 4 00 shee/hm?, M5: 6.67 shee/ hn?, N6:0 00 shee/ hn?
’ 4
s 1 (2002)
0.00 / hm2 s 1 TaHed4 Indices of species richness, evenness and diversity under different
Alder Lauenr oth[ 8 stocking rates during restoration
Item M3 M4 M5 N6
’ ’ Ridiness indicess
Magdef 6 987 5.215 4371 7. 762
s Menhinick 2971 2. 45 1. 325 3 558
Divesity indices
? ) Sinpson 0 063 0. 095 Q131 Q047
N 6. 67 / hm Evenness indices
0.00 /hm2 , Pielau Q0 668 0. 796 Q 689 0 563
Sheldon Q579 0. 629 Q 597 Q382

M3: 1. 33 sheqy hm?, M4: 4. 00 sheqy hm?, M5: 6 67 sheep/hm?, N6: 0.00 sheep/

hmz
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Table5 Correlations between plant community properties and soil nutrients
Soil nutrients Canmunity properties R? P
Soil organic C Community biomass 0.691 0.031
Community height 0. 656" 0.035
Community coverage 0.073 0.336
Plant species diversity 0.028 0.368
Soil total N Community biomass 0.711 0.025
Community height 0.673" 0.032
Community coverage 0.094 0.263
Plant species diversity 0.055 0.319
Soil inorganic N Community biomass 0.872° 0.005
Community height 0.838" 0.016
Community coverage 0.328 0. 085
Plant species diversity 0.279 0. 113
Soil available P Community biomass 0. 855" 0.008
Community height 0.843" 0.011
Community coverage 0.298 0. 0%
Plant species diversity 0.244 0. 137
Soil available S Community biomass 0. 838" 0.015
Community height 0.785" 0.012
Community coverage 0.253 0. 117
Plant species diversity 0.228 0. 169
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