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1

Tablel The il conditions and root biomass in alpine steppes different in degradation intensity

Soil layer (0 10 am)

Organic matter(g kg™ )  Moisture content (g kg 1)
State . " Root pH
Soil condition biomass

(gm 2) Wam-ssaon Cold-saopn Wam-seaon  Cold-san

o 1988 39.22 39.22 141.2 128.8 8.73
Nomal steppe No desertification
2 493 48. 36 48. 31 115.1 72.4 8.33
Slightly degraded steppe L ight desertification
o 1356 23.43 23.32 59.3 31.5 7.43
Moderately degraded steppe  Moderately desertification
o 217.3 10. 85 10. 64 19.5 10.3 7.75
Severely degraded steppe Severe desertification
1' 3 2 1 1 1
,BI/F (
s / ) ;
e (Glucoepg g* h'') , ,
(NH, Npggtht) (pNitophenolp g , B/F
g- ! h> 1) 31 5- ’
[17]
pH - ;
[18]
DPS LSR , B/F
2
) /
2.1 206.0 251.7 18.4 87.4,

(1) . 1996 2000
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: / 14.7 , /
1132 0.6 0.9, 1 :
, / / 0.1 10.5 10.0 14.9

2 (cfug* dry mil)
Table2 Soil microflora in alpine steppes different in degradation intensity

/
) ) A ctinomycetes . .
Bacteria( x 10°) Fungi ( x10%) . B acteria/ Fungi
(x10°)
State
Wam Cold Wam Cold Wam Cold Wam Cold
-LavN -LaoN -LavN -Laon -LavN -Laon -s2aN -LaodN
30.9b 0.15d 4.12b 0.28 b 0.72d 5.42 a 7.5x10*  5.4x10°
Nomal steppe
) 45.3a 0.18 ¢ 453.0 a 0.40 ab 4.08 c 0.39d 1.0x10°  4.5x10°
Slightly degraded steppe
23.7d 1.29 a 0.20 ¢ 0.34b 19.70 a 1.97b 1.2x10°  3.8x10*
Moderately degraded steppe
29.7 ¢ 0.34b 0.40 c 0.46 a 13.70 b 0.92c¢ 7.4x10°  7.4x10°
Severely degraded steppe
LSR , 5% Note Difference betveen treaments is calculated with the LSR meth-
od. Means folloved by the same letter in a column are not significantly different at p< 0. 05
( 1, 3 : pH
i) i)
[3,19]
20
; ( O ih 8| Aspergillus B 5 %R Penicillium A®I® Trichoderma
'C.
=
o0 15 } T
=
S
& a
S 10 . a
c ¥
>.: S5 b b
3 a a
2 b 7 b
£ 0 ; 2=
IEX Fiih BRI B rh BE IR AL R PR AL R
Normal steppe Slightly degraded =~ Moderately degraded Severely degraded
steppe steppe steppe

R A State of frigid steppe
HE: FLSRIEVHALHRE SR, RPIAEFEERRE R HHIL5%KF Note: Difference between

treatments is calculated with the LSR method. Means followed by the same letter in a column are not
significantly different at p<<( 05

1
Fig-1 Physiological group of fungus in alpine steppes different in degradation intensity in cold san
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Table 3 Correlation of edgphic factor with il microflora, microbial biamass enzyme activity
Organic matter Moisture content pH
W am-season Cold-san W am-seaon Cold-saon W am-sason Cold-san
) 0.726" - 0.412 0. 468 -0.504" 0.550" -0.817"
Bacteria
) 0.722" - 0.436 0.388 -0.784" 0.317 - 0.453
Fungi
) -0.753" 0.202 -0.833" 0.761" -0.9917 0.560"
A ctinanycetes
R 0.931" 0.978" 0.701" 0.688" 0.494 0.216
M icrobial biomassC
N 0.958" -0.702° 0.783" -0.221 0. 506 - 0.083
M icrobial biomassN
0.981"" 0.139 0.972" 0.728" 0.783" -0.635"
Urease
. 0.729" 0.188 0. 449 0.474 0. 067 0. 130
A lkaline phogphatase
0.767" 0.852" 0.680" 0.957" 0.223 - 0.489
Cellulase
2.2 -
-
2 ' _::LU 800
_ o > s
(r =0.9781" ,R" = 0.956 6, S m -
— 2 600F
n=4), S
2
> > > ) < & 400t
2 b
(p=0.05) £ R N a
o] 2004 c a
=) ab
= b
A B d ,
* = —x— 1F % Kl Normal steppe
r= -0.6418 ,R = 0.4119,n=4), il
( ) 2 o & ——EOEEALHH Slightly
E 60} i degraded steppe
z K —&—op1 i IR AL B Moderately
; 2 g 45} degraded steppe
£ I b —— R LR Severely
’ S & 3l b degraded steppe
4 L —g ﬁ,
e H a
/ > 2 15F ‘ a
- ¢ *+b
> > (<1.0), 3 0 . i -
(&S g2
Warm-season Cold-season
#4545 4k The season variation
Y FH LSR Y& FAL B ) 25 e, [R) B AS () 7 8 38 26 e b k0 S %0 K -
) Bc /BN TC /TN Note:Difference between treatments is calculated with the LSR method.
o * Means followed by the same letter in a column are not significantly different
: 0.908 5 0.630 7", Y ot e
at p<0.05
n=4 4 , Bc /By ,
> > > 2
Fig 2 Microbial biomassC and microbial biomassN in alpine
1 BC /BN

Bc /T

steppes different in degradation intensity
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BN /TN 1
, B /Te By /Ty
( 3,
4
Table4 Microbial bionassC/N in alpine steppes different in degradation intensity
/
The ratio of wam-sean
M icrobial bianass M icrobial biomassC/ M icrobial bianassN / O oold-seaon
. o Total C/ Total N
C /M icrobial biomassN Total C(%) Total N (%)
State
Wam Cold Wam Cold Wam Cold Wam Cold
Microbial  Microbial
-€£aon -seaodn -saodn -€£aon -Laodn -Laon -Laon -s€aon
bionassC biomassN
7.8 13.2 11.0 10.9 1.37 0.75 1.94 0.62 1.8 3.1
Nomal steppe
Slightly 10.7 21.6 11.9 12.2 2.41 0.63 2.70 0.36 3.9 7.8
degraded steppe
M oderately 7.0 11.6 10.0 10.3 1.74 1.22 2.49 1.08 1.4 2.4
degraded steppe
Severely 4.8 12.0 5.9 6.2 0.65 2.48 0.80 1.28 0.3 0.7
degraded steppe
2.3
3 y ] 1
3 ; , /
, 1.0, ( 3 5 :
; 3 6 , 3
) 155. 3 2.4

1761 31.5 781.5 ,

[20]

sl , 3 6 : ( )
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Table5 Ratio of il enzyme activity in wam-sean o il enzyme activity in cold-seaon in alpine steppes

/

State Cellulase Urease A lkaline phophatase
Nomal sppe 0.59 529.8 0.40
Slightly degraded steppe 0-74 7815 131
Moderately degraded steppe Lot 3047 0.73
Severely degraded steppe 046 3154 0-19
6
Table6 Correlation of il microflora, with microbial biomass and enzyme activity
Bacteria Fungi  Actinamycetes Urease A lkaline
M icrobial M icrobial Cellulase phophatase
bianass C biomass
N
1. 000 0.941" -0.655"  0.834" 0.711° 0. 261 0.599" 0. 560
Bacteria 1.000 - 0.129 -0.144 -0.214 0.585" 0.682° -0.178 0. 496
1. 000 - 0.425 0.906"" 0.801" 0.452 0.573" 0.781"
Fungi 1. 000 -0.861" -0.475 -0.335 -0.542 -0.812" 0.936"
1.000 -0.577° -0.543 -0.206 -0.780" 0.120
Actinamycetes 1. 000 0.148 0. 457 0.564" 0.996" 0.733"
1. 000 0.978" 0.750" 0.846" 0.882"
M icrobial biamass C 1. 000 -0.642° 0.745" 0.073 0.287
1. 000 0.861"  0.906" 0.894"
M icrobial bionassN 1. 000 - 0.477 0. 483 0.551
1. 000 0.773" 0.865"
Cellulase 1. 000 0.535 0.215
1. 000 0.636"
Ureas 1. 000 0.683"
1. 000
A lkaline phogphatase 1. 000

Wam-saon, Cold-sean

[3,19]

[21]

[13]
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Note:Differencebetween treatmentsiscalculated with the LSR method. Means
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3
Fig 3 il enzyme activity in alpine steppes different in
degradation intensity
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VARIATIONOF SOL M ICROBIAL ACTIVITIES IN AL PINE STEPPESD IFFERENT IN
DEGRADATION INTENSITY IN THE NORTH TIBET PLATEAU

Cai Xiaobu Zhou Jin Qian Cheng
(D eparment of Resources and Environment, Tibet Agricultural and Animal Husbandry College, Linzhi, Tibet 860000, China)

Abstract Dynamics of @il microorganisns in stipa purpurea alpine steppes different in degradation intensity in
North Tibet Plateau were studied. Four plotswere selected, coincident in parent rock and il texture, but different in
degradation intensity, i. e non-degraded (ND), slightly degraded (), moderately degraded (MD) and severely de-
graded (VD). Soil sampleswere taken using the grid method fram the four plots in both wam and cold ssasons Reaults
indicate that under alpine arid conditions, both degradation intensity and seasonal variation have significant influenceson
il microbial activities in alpine steppe. A similar trend of variation of il bacteria population, microbial biomass ( car-
bon (C) and nitrogen (N) ) and il enzyme (cellulase, urease and alkaline phogphatase) activities as awholewas found
in both waim and cold seasons, and  was high correlation betveen the wo. In thewam sea®n, the steppeswere in the
order of D >ND >MD >VD in il microbial activity. The numbersof fungi and actinanyceteswere positively correlated
with il microbial biomass, but negatively with il enzyme activity to a varying extent in wam season, while an opposite
trend was found in cold seaon. The il microbial activities in cold season declined significantly, campared with those in
wam sea®n. The ratio of il bacteria in wam sea®n © that in cold sean in the four grades of steppeswas 206. O,
251.7, 18.4 and 87. 4, repectively, of fungi, 14.7, 1132, 0.6 and 0.9 and of actinamycetes, 0.1, 10.5, 10.0 and
14.9. With regect to ratio of B¢ (microbial biomassC) and Bn (microbial biomassN) inwam-sean to those in cold-
£aon, P was the highest and folloved by ND, MD, and thenVD. and sharp variation of By wasobserved betveen sea-
ons The ratios of B. /By in cold sean and in wam season were more or less the sane in variation, but the B¢ /B, . ratio
wasmuch higher in cold seaon than inwam seaon. However, the valuesof B. /T, and By /Tywere higher in cold season
than in wam seaon for all of the four grasslands, exceptVD, which shoved a reverse trend. Soil ureasewasmuch higher
than other il enzymes in activity in warm seaon. The ratio of il urea activity in wam seasn fo that in cold sean
ranged from 31.5 to 781. 5. The activity of il cellulolytic enzyme, egecially alkaline phophatase, were higher in cold
saon than inwam seaon, and the ratio of the activity inwam seaon to that in cold sean ranged fram 0. 46 to 1. 01
for il cellulolytic enzyme and 0. 40 o 1. 37 for alkaline phoghatase.

Key words Soil microflora; Soil microbial biamass Soil enzyme activity; North Tibet plateau



