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5-9 , 1 160.3 mm, ,
, (alpine mead-
ow) (alpine shrub) (swamp meadow) , ,
1.2
, 4 , 1982 ,
, 10 10 -
6 10 , 2005 7 -2006 9
, (CK,3 I hm?) (LG5 / hm?) (MG,7
/ hm?) (HG,10 / hm?®) , ( Kobre-
sia) ,
0 10,0 20 20 40cm 3 ~A\ 7 (5
10 ) , , 4.5cm ,
, 2 2 mm (4
: 4 d) ; :
- 0.5mol/L K2SOs , = - )/0.411,
TOC-5000A sl ( ) ,
(261 2cm 0 10,10 20 20 40cm ,
500 mL , Vi , ; , , 500 mL
, V2 vV =500-V:2, V =Vz2-Vi, =V |V
1.3
, Excel ,SPSS11.5 DPS/.05
2.1
(1.4 0 10cm (0.70) > (0.67) > (0.64) >
(0.45) 10 20cm (0.32) > (0.31) > (0.29) > (0.24) 20 40cm
(0.16) > (0.14) > (0.12)
, ,0 10 cm , 2
3 ;10 20 cm (P<0.05) , 3 ;20
40 cm , 3 (P<0.05) :
: ( 1
1
Table 1 Microbial biomass car bon at al pine meadow soils in
different grazing intensity mg C/ g Dry oil
Soil depth (cm) CK LG MG HG
0 10 0.70£0.02 a 0.64+0.01b 0.67+0.01a 0.45+0.01 ¢
10 20 0.31+0.0L ab 0.32£0.01a 0.29+0.00 b 0.24+0.01c
20 40 0.12+0.01 ¢ 0.14+0.00 ab 0.16+0.00 a 0.14+0.00 ab

(P<0.05)

Different letters within same row indicate sgnificant difference at P<0.05. CK: Control experiment, L G: Light grazing,

HG: Heavy grazing. The same below.

MG: Medium grazing,
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2.2
( 2, pH , 20 40 cm
, 0 10cm , (P<0.05) 0 10cm
> > > 10 20 20 40cm > > ,
(P<0.05); , ,
,0 10cm > > > , 10 20
cm > > > ,20 40 cm > > ,
' ,0 10cm ,
;10 20 cm , , 3, , ,
3 ;20 40 cm > > > \ (P<0.05)
2
Table 2 Physical propertiesand available nutrients of al pine meadow soil in different grazing intensity
pH
Treatment  Depth pH value Bulk densty Root ¢/ soil Organic matter Available P Available K Available N
(cm) (gf cm®) (9 kg) (mg/ kg) (mg/ kg) (mg/ kg)
0 10 7.75+0.01g 0.75+0.02f 0.59+0.04c 144.81+4.86a 9.74+0.22a 298.02+6.43b 15.38+0.98f
CK 10 20 8.03+0.01f 0.92+0.06e 0.22+0.03e 81.12+3.14¢g 6.88+0.21e 160.70+5.64d 12.85+0.67 g
20 40 8.21+0.0lc 1.08+0.08c 0.09+0.01g 57.16+2.65i - - -
0 10 8.15%+0.01d 0.59+0.05h 0.61+0.08c 138.23+5.09 b 9.30+0.33b 361.57+36.58a 17.18+2.58d
LG 10 20 8.08+0.00e 0.94+0.04e 0.24+0.04e 98.13x4.47e¢ 7.07+0.36e 189.11+16.22c 17.76+2.57¢
20 40 8.21+0.03c¢c 1.14+0.06b 0.09+0.02g 60.58+4.53i 3.58+0.58 g 155.03+6.94d 15.48+1.98f
0 10 8.17+0.01d 0.58+0.03h 0.74+0.01b 122.11+6.95¢c 8.88+0.68Cc 344.67*5.84a 22.64*+2.63a
MG 10 20 8.27+0.01b 1.07+0.03c 0.37+0.03d 75.82+4.24h 4.55+0.67f 181.47+7.64c 16.56+1.79 e
20 40 8.29+0.01b 1.26+0.04a 0.12+0.03f 53.70+4.22] 3.36+0.58g 147.92+6.79d 16.62+2.19¢€
0 10 8.10+0.02e 0.65+0.05g 1.54+0.14a 113.78+5.37d 7.69+0.87d 361.44+23.51a 17.92+1.96b
HG 10 20 8.29+0.00b 0.98+0.04d 0.21+0.07e 87.78+4.35f 4.63+0.60f 184.98+12.36 ¢ 18.53+2.25Db
20 40 8.38+0.00a 1.14+0.04b 0.14+0.02f 57.06+4.41i 2.99+0.38h 135.67+2.58e 17.48+1.57¢C
, ;7 0 10cm ;10 20 cm
, . 2 2 20 40cm
, , (P<0.05) , ,
0 10 10 20cm > > > : (P<0.05) ,
3 20 40 cm > > , (P<0.05)
: (P<0.05) e
,0 10cm > > > , 10 20 cm
> > > ,20 40 cm > >
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(P<0.05) ,20 40cm 2 2 (P<0.01), 2
: 3 (P<0.05)
2.3
2.3.1 )
( ) ( ) =]
Y, Xi, Xi () ={X1,X2,X3,Xs,Xs,Xe} ={ , ,
, , , } , P=0.1
6 ( 3,
, , X6 X1 Y \
; Xs Xs X1 ) ) ) )
X1 Xs X2 Y Y X3 , X1 ,
3
Table 3 Geyrelational analysis of the effect of soil environmental factors on MBC
Treat ment No. X1 X2 X3 Xa Xs X6
CK Correlative coefficient ri-CK 0.699 7 0.4751 0.363 8 0.4735 0.464 5 0.7131
Correlative sequence rs CK X6 > X1> X2> Xa> X5> X3
Correlative coefficient ri-L G 0.596 2 0.407 6 0.299 3 0.576 2
Correlative sequence rsL G X1> Xe> Xs5> Xa> X2> X3
Correlative coefficient ri-M G 0.617 3 0.549 2 0.4131 0.355 7
Correlative sequence rs M G Xa> X5> X1> X2 > X3> Xe
Correlative coefficient ri-HG 0.737 4 0.679 7 0.370 7 0.374 2
Correlative sequence r« HG X1> Xs> X2> Xa> X6 > X3
2.3.2 ,
Pi_v ( Xi Y ) Pi_j.v( Xi X Y ) ,
( 4, X2 Y , X3 Xs ,
X3 Xe X2, Y (Ps2.v=0.3218,Ps 2.v=0.728 9)
, X2 X3 Xe )
Xe X2 X3 , Y
Xs X1 X2, Y , (0.502 3) ,
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, X1 X3 Y X3 Xs Y , X5
X1 X3 , , X2 Xs Y , X3
X2 X3 Y , X3 X2 Xs Y
, Xs Xz X3 )
[27]
Table 4 Path analysis of soil microbial biomass to soil environment factors
CK LG MG HG
Item X2 X3 X6 X1 X2 X6 X1 X3 Xs X2 X3 Xs
r 0.8996 0.6270 0.4559 -0.4857-0.5227 0.7591 -0.7262 0.7832 -0.4558 0.6046 0.4672 0.4485
Pi.y 1.0272 0.3705 -0.3434 -0.4054-0.3240 0.502 6 -1.2226 0.708 5 0.9720 1.2385 -1.6420 2.206 4
R? 0.999 9 0.747 7 0.999 9 0.971 2
Pe 0.009 9 0.502 3 0.0112 0.169 7
Pij -y - 0.1161 -0.2437 - 0.0395 -0.1198 - -0.3410 0.837 4 - -0.1493 -0.4846
0.3218 - - 0.065 2 0.049 4 - -0.2480 0.588 4 - -0.5137 0.1126 - 1.996 7
0.7289 0.0704 - 0.0966 0.0160 - -1.0533-0.3744 - -0.2720 -1.4859 -
r: i Pisy: ;o Pisjoy: TR?: ; Pe: r: Correlation coefficient ; P;_v: Direct path coeffi-

dent; Pi_j_v: Indirect path coeficient; R?: Decison coeficient ; Pe: Remain path coefficient.
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Grazing impact on soil microbial biomass carbon and relationships with
s0il environment in al pine Kobresia meadow
WAN G Qi-lan, WAN G Chang-ting, DU Yarrgong, CAO Guang-min
(Northwest Institute of Plateau Biology , the Chinese Academy of Sciences, Xining 810008, China)

Abgtract : The grazing impact on s0il microbial biomass carbon, soil physical properties, available nutrients and
the relationship with soil environmental factors under different grazing intenstiesin alpine Kobresia meadows
was studied. The soil microbial biomass carbon, organic matter and available phosphorus decreased with in-
creasing grazing intendty , while the sil pH , bulk densty and root s0il ratio showed the opposte effect. The
direct effectsof soil organic matter , available P, bulk density and root soil ratio on metabolization of microbial
biomass carbon were significant , while the indirect effect of available N were relatively distinct. Theinteraction
between root - soil ratio to available P, organic matter to bulk density , and available N to bulk density indirect-
ly regulate theformation of microbial biomass carbon. Intensive grazing led to destruction of the soil system mi-
croenvironment , blocking the supply capacity and trandormation ability of nutrients and thus resultingin lower
microbial biomass carbon and a double degradation of vegetation and soil.
Key words: alpine Kobresia meadow ;grazing;microbial biomass carbon;soil environment



