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Abstract : The paper sudy on the il gatid heterogeneity and plant community properties from different gocking-rate grasdands
dter 4-year res grazing in Inner Mongolia seppe. It wasindicated : as the conditions of maintai ning the honogenizetion of Patid
pattern of il nutrients and vegetation was dissppeared , the Patid heterogeneity of il nutrients and the ratio of random factors
were increased dter 4-year rest grazing. The atia heterogeneity of 0. 00sheep/hnf block for il organic C, totd N, inorganic
N, available P and Siis the largest , and the sellest is 4. 00sheep/hnf block. The other parameters were showed different
dverdfication of il nutrient came from different tesingfields. The biomass and coverage of plant community were increased ter
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4year res grazing, but no dgnificant different for plant community coverage (p >0.05) . It was dgnificant different on the
hiomess of plant community conpared with in 1998 (p < 0.05) . A diversfied trend of preponderant plants for 0. 00sheep/hnf
block was exiged. Thicketization of plant community was correlated with docking rate and successon sequence o time, the
smdler of gocking rate and the longer the successon sequence of time, the nore sgnificant of thicketizetion. The ratio of
Aneurdepidium chinense, Stipa krylovii , Kochia prostrate, Artemisia frigida (except 6. 67 sheep/hnf) and Mélissitus ruthenica
(except 0. 00sheep/hnf) was increased respectively , but Potentilla acaulis was decreased ter 4-year res grazing. The biomass,
height , coverage and diverdty of plant community were took on the postive corrdations with the digribution of il nutrients,
however there was only dgnificant different between community biomass, height of plant community and il organic C, total N,
inorganic N, available Pand S (p<0.05) .

Key wor ds: Inner Mongolia seppe; res grazing; il nutrients; plant community ; spatia heterogeneity

[1]
[1] [2.3]

[4.5]

[3 15]
[9]
, , [16 19]
[17,20,,21] 1

[2 25]

[15,26 ,27] - -
1
1.1
1.5km(43°26  44°08 N ,116°04 117°05 E) , 10km

, pH 7.2 7.5
1989 , 1] ’

1.33 2.67 4.00 5.33 6.67 /hnt 5 6 , 3

, 45d , 100m % 100m 1998
10a ,

, 2000 7
1.2

2002 8 , 0.00 1.33 4.00 /hnf 6.67 /hnt (
100m x 100m) , 100m % 100m 15m x 15m 7 ,
15m, 36 , Im x1m 3 , 3.5cm,
20cm

1.3



2050 26
Matheron
N(h)
— 2
V(=1 S1Z00) - 206 + )] )
X X + h ,N(h) h
(Phericd Mode! ) ( Bxponentia Model )
(Gaussan Modd!) (Linear Moddl) (Ani sotropy Modd!) ,
(D 2R Linear model ¢
, (pure nugget
- . BiHLEL %! Random model a
variogram) X ( 1a); gg Corc=sil
, 5 BRRBE AL
Wz Spherical model
( XE
il eH,_g
1b) ; )
/ﬂ
! yﬁﬁﬁﬁl AT
1¢) varisnce Ao
&) B £ 2§ Distance interval
1.4 a
a () 1 (28]
, 1 Fig.1 Typicd semivariogram and the nodds of sermivariogram!®!
, (eciesrichness) ; 2 (goecies evenness) «
(richness indices) (evenness indices)
(diversity indices)
(1)
Margal RL=(S-21/ALnN
Menhinick R2 = S/NY
S ,N
(2
Smpon A Z[Ni(Ni-l)/N(N-l)]
,Ni/N 1 J(Ni - 1)/(N- 1) [ 2
(3
Fdou El = H/In(S) =Ln(N1)/In(NO)
Sheldon E2 = €'/S = N1/NO
1.5
(1)
(2
(3 65 ,
(4) [29]
(5) NO; -N  NH, -N 2mol KQ, -
10. 0g ., 100m . 2mol KQ, 50mi ,
45min, 100m , , (7+2)

NH; -N



6 : 2051

(6) , ]
(29)
(7) P S P S ICP-OES (
FAL , B ) :
P 20 2.5¢( 0.001g)  150mi ,
0. 5nol - L~ *NaHQO; (pH 8.5)50m , , , 1h( 20
25 ), (Schleicher & Schull folded paper) , 100m , ,
S 20 10. 00g( 0.01g) 150m ,
0.01M Cad, 50m , , 1h( 20 25 ), (Schleicher &
Schull fol ded paper) , 100m , , P
S (Inductively Goupled HasmarAtorric Emisdon Sectrometry ,ICP-AES ,
213.618nm  180. 73nm
1.6
EXCH. , GS+5.3 ,
SAS8.2
2.1
1 K , (S00) (SIN)
(SIN) (AP (A9 ,
1 1 1
0.00 /hnf (6:20.%]
4.00 /i ( ) , =
, 4a 3 (.33 /hnf ,4.00 /hf 6.67 /hni)
(8.3
AO ]
( ) 1, ,
( 1) 7 7
, , 20 % , 1.5m
(st , 4a 3 (133 /

hn' 4.00 /hnf 6.67  /hnf)

’

[9.33]

[3.4]



2052 26
[8.30]
1
Table 1 Semivariogram moddsand main parameters o soil properties (n = 36)
(Co+ ) R
erti C/(Co+ C
Properties Modedl Co Nugoet Co+ C9ll Ao Range /(Co Gorreaion codficient
o( /) O(shesp/hm?)
0C au 0.93 3.529 8.98 0.74 0.999
SIN au 0.72 2.98 3.8 0.76 0.883
SIN am 0.142 0.954 2.01 0.851 0.936
P SAP au 2.07 7.34 6.32 0.72 0.82
S AS au 8.34 37.67 13.3 0.779 0.791
1.33( /hm?) 1.33(shegp/hn?)
0C M 0.229 1.328 4.5 0.828 0.907
SN v 0.21 1.37 3.87 0.845 0.919
SIN v 0. 062 0.514 7.66 0.879 0.985
P SAP Y 1.1 5.96 2.091 0.82 0.848
S AS Y 7.154 24. 45 6.32 0.71 0.879
4.00( /hm?) 4. 00(shesp/hm?)
0C Y 0.099 1.102 2.46 0.91 0.864
SIN Y 0.13 104 4.6 0.88 0.925
SIN au 0. 0078 0.1046 1.74 0.925 0.914
P SAP M 0.68 3.46 4.43 0.803 0.852
S AS au 2.24 9.5 13.21 0. 764 0.861
6.67( /hnf) 6.67(shesp/hn?)
0C Y 0. 264 15 3.12 0.824 0.995
SN v 0.38 1.76 5.4 0.78 0.777
SN au 0. 00925 0.114 6.3 0.92 0.858
P AP v 0.51 4.04 2.01 0.87 0.929
S AS LY 3.5 13.86 2.2 0.871 0.875
2.2
2 y 1
(p>0.05), 1998 , (p<0.05)
[6.10] 6]
il ( p < 0' 05) H
M3>M4>M5, ) )
[8,21]
2.3
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,1.33 /it /hnt
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2 1998 2002
Table 2 Properties of plant community under different socking rates and aboveground biomass in 1998 and 2002
190813 2002
Item
M3 M4 M5 N6 M3 M4 M5 N6
Gommunity biomass (g/mz) 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 41.56 40. 48 47.82
Rdative biomass ( %)
Artemisia frigida 32.66 26. 67 20. 42 16.7 49. 47 39.75 4.39 33.46
Poterttilla acaulis 28.84 32.46 57.69 14. 62 23.82 28.98 55.22 7.46
Clestogenes squarrasa 10.58 59 4.78 57 1.02 1.62 5.42 0.18
Carex duriuscula 4.15 4.04 4.74 9.04 3% 3.78 4.05 4.21
Agropyron michnal 8.63 2.53 1.14 19.43 0.39 0.32 0.051 2.61
Kochia prestrata 1.03 2.67 2.00 1.43 15. 13 18.78 24.36 12.41
Leymus chinensis 0.76 0.00 0.00 12.08 1.13 0.27 0.084 15.57
Stipa krilovii 2.47 0.16 0.00 0.52 2.56 4.63 0.09 1.12
Melissitus ruthenica 0.26 0. 066 0.02 3.80 0.44 0.093 0.03 0.46
Potertiilla tanacetifdia 1.15 1.23 0.42 0.00 0.82 0.39 0.99 2.09
Allium bidentatum 2.15 0.65 0.34 1. 46 3.72 0.51 0.4 134
Caragana microphylla Lam. 0.02 0.00 0.00 4.89 0.16 0.00 0.00 7.41
Chenopodium aristatum L. 0.00 0.00 1.65 2.78 0.00 0. 055 2.29 38
Salsda cdlina Pall 0.00 0.00 0.00 1.33 0.00 0.00 0.00 1.58
M3:1. 33 shegp/hm? M4 :4. 00 sheep/hm* M5 :6. 67 sheep/hm?® N6 :0. 00 sheep/hm?
2
,0.00 /hm 3 (1998)
C7.41%, 1.33 /hm2 . 0.44%, 4.00 Table 3 Evenness indices and diver sity indices o plant community under
2 P different socking rates
/hm 6.67 /hm
Item M3 M4 M5 N6
! ! Diversty indices
Smpon 0. 067 0.0%8 0.135 0.049
Bvenness indices
' ' . ' Fidou 0.853 0.815 0.707 0.682
,Garner  Seinberger Selcn 0.6%5 0.647 0.611 0.423
2
133 /i, M3:1. 33 shesp/h? M4 4. 00 sheep/h? M5 :6. 67 sheen/h? N6 :0. 00 sheep/h?
! 4
1 (2002)
0.00 /hm2 , 1 Table 4 Indices o speciesrichness,evennessand diver sity under different
Alder Lauenrothm gocking rates during restoration
Item M3 M4 M5 N6
, , Richness indicess
Margalef 6.987 5.215 4.317 7.762
, Menhinick 2.971 2.045 1.325 3.558
Diversty indices
! , Spon 0.063 0.0%5 0.131 0.047
, 6.67 /hni Evenness indices
0.00 /hm2 , Felou 0.668 0.7% 0.689 0.563
Selcbn 0.579 0.629 0.597 0.382

[21]

M3:1.33 sheep/hm? ,M4:4.00 shesp/hm? ,M5:6.67 shesp/hm? ,N6:0.00 sheep/

trr?
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5
Table 5 Corrdations between plant community properties and soil nutrients
il nutrients Gommurity properties R p
il organic C Community biomass 0.691 " 0.031
Gommunity height 0.656 0.035
Gommunity coverage 0.073 0.336
Rant gecies diversty 0.028 0. 368
il totdl N Comrmurity biomass 0.711" 0.025
Qormmurity height 0.673 " 0.032
Gommunity coverage 0.0%4 0.268
Rant pecies diversty 0.055 0.319
il irorganic N Community biomass 0.872" 0.005
Community height 0.838" 0.016
Gommunity coverage 0.328 0.085
Rant gecies diversty 0.279 0.113
Sil avadlable P Gommunity biomass 0.855 " 0.008
Commurnity height 0.843" 0.011
Gommunity coverage 0.298 0. 096
Rant pecies diversty 0.244 0.137
il avalable S Community biomass 0.838" 0.015
Community height 0.785 " 0.012
Gommunity coverage 0.253 0.117
Hant gecies diversty 0.228 0.169
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