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Table 1 ASOC content and distribution ratio( % ) in steppes different in state
1)z ROC MBC
R A ROC WS0C LFOC MBC
s . Soil layer ( Y /S0C N ( h ( . /S0C
State of steppe mg kg~ ( mg kg™ mg kg~ mg kg ™)
Cem) g kg (%) g kg g kg g kg (%)
2 0~10  747.8 +65.2bA  11.13a  2.71 £0.24bC 1.79 0. 15bC 35.82 £2.90bB  0.53a
Normal steppe 10 ~20 1312 +130aA 11.58a 4.52 £0.41aC 2.99 +0.28aC 64.58 +6.06aB 0.57a
2 SR AL 5 0~10  801.7+60.1bA  10.90a  2.97 =0.21bC 1.96 0. 13bC 45.68 £5.35aB  0.62a
Lightly degraded steppe 19 59 953.3+123.0aA  10.87a  3.52 0.40aC 2.32 £0.27aC 48.34 £6.45aB  0.55h
T A 0~10  776.7+62.2bA  10.82a  2.91 =0.25bC 1.92 0. 16bC 39.41 £5.38bB  0.55a
Severely degraded sieppe 15 50 1 088 +143aA 11.27a  3.86 +0.51aC 2.55 £0.34aC 56.99 £8.32aB  0.59a

WP b5 (p < 0.05) o W—F /N FEERFRRE —REEM AR LZE2ERBE(p<0.05) ,F—1THKE FERFEER
[a] — IR A L [F] — 1 )2 ASOC 3 & 5 22 7 52 (p <0.05) Note:Means = Std(p < 0.05). Different lowercase letters in the same column mean sig-

nificant difference at 5% level, and different capital letters in the same line mean significant difference at 5% level
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Fig. 1  Content increments of the ASOC fractions in the subsurface soil

layer over those in the surface soil layer in steppes different in state
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Fig. 2 Relative change rates of various ASOC fractions in different soil layers of degraded steppes
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Table 2 ASOC fraction and its correlation with SOC in the 0 ~20 cm soil layer
ROC(y) MBC(y) LFOC(y) WSOC(y)
y=0.123x -0.097 y=6.712x —8.589 y=0.270x - 0. 044 y =0.409x - 0. 058
SOC(«x)
R* =0.992 R* =0.933 R* =0.995 R* =0. 994
y =54.05x - 2. 693 y =2.18015x +0. 190 y =3.298x +0.294
ROC(x) ,
R?*=0.919 R? =0.983 R* =0.984
y =0.038x +0. 421 y =0.057x +0. 646
MBC («x) ,
R* =0. 940 R* =0.939
y=1.511x +0.010
LFOC(x)

R* =0.999
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Table 3  Distribution of soil microbial quantity in soil profile in alpine steppe

i PR S

State of steppe

+ 2
Soil layer (ecm)

T

Bacteria (10° cfu g™')

HH Tk B

Fungus (107 cfu g7') Actinomycetes (10% c¢fu g=")

I A 0-~10
Normal steppe 10 ~20
$EHE IR AL H 0~10

Lightly degraded steppe 10 ~20
P AL 0-10
Severely degraded steppe 10 ~20

5.19a

5.52a

7.81a

3.00b

4.81a

3.24b

3.70a 4.44a
2.04b 3.11b
1.81b 5.44a
3.33a 3.78b
2.96a 2.67a
2.37a 2.93a

T 6] — 3 R [E/NG FbE R [a] — AR S AR 6] + 2 22 5 52 (p < 0. 05) Note ; Different lowercase letters in the same column mean signifi-

cant difference at 5% level

IR LR AR X CEA (52, 5 &
ASOC (T8 Jl Be e A AR 430 A o TF 5 50 4 FL AR B ™
FR L rh, CEA 5 4 3 £l 1 AH OC R 8053 5l ok
0.095, — 0.055, — 0.421°, 5 H BB & 4 3 N
~0.858"" . =0.010.0.556 ", 5 it 48 B K0 & 40 5
-0.214.0.517" ,0.719"" , 0] WL, A [&] AR 2% 5
LMY SRS CEA MCR BRE AR > 5|
> YR FHAREANF] R T ECE YT CEA (942 3F

=4
W

YERIZRI] AN]SR B ™ R AL R > R IR fk
FOHL > IR RO, R A R AR S O 3R SR CEA
BERWEREG, LRZERIE ASOC 58— ™
FORLF A+ R CEA 550 U LA A 2, R
BRI R)Z, U H R W RZFEEER (K 3) . 4
TR W, AR 4% £ )= CEA 5 ASOC 4]
oy ¥R B IEAR G [ 4 RIFE 2 Rk T CEA XF ROC
T A5 B SR A R e 3 i R A D



98 + w4 50 %%
120 - — 44— 0~10cm 2.0 NS y=0014x+0.014 r=0.980
_ 100 L —a——10~20cm i LDS y:0.009x+ 0277 r=0.853
z : sps y=0013x-0049 r=0975  _ @
o™ 80 B -
by T 12
@ 60 I—\t/ ~
=) -~
= 0.8
< 40t Q
3 2
= 20t 04
0 5 L S L SDS 0.0 1 1 1 1 1 1
N LD D 30 45 60 75 90 105 120
EoHRZS State of steppe CEA (mgg'72h™)

P 3 g i R AT A 3R 40 i Bl O A Ak

Fig. 3  Variation of cellulolytic enzyme activity in alpine steppe
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Fig. 4 Effect of cellulolytic enzyme activity on ROC content in alpine steppe
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CHANGES IN MAJOR FRACTIONSOF ACTIVE SOIL ORGANIC CARBON
IN ALPINE STEPPES DIFFERENT IN STATES

Cai Xiaobu' Peng Yuelin® Yu Baozheng' Liu Heman'
(1 Department of Resources and Environment, Tibet Agricultural and Animal Husbandry College, Linzhi, Tibet 860000, China)
(2 Department of Plant Science, Tibet Agricultural and Animal Husbandry College, Linzhi, Tibet 860000, China)
P & Y 8

Abstract Changes in major fractions of active soil organic carbon ( ASOC) and effects of soil microbes on ASOC in
the surface layer (0 ~10 c¢m) and the subsurface layer (10 ~20 c¢m) of alpine steppes different in state (normal, lightly
and severely degenerated) in the north Tibetan Plateau. Results show that significant differences were found between read-
ily oxidation carbon (ROC) , microbial biomass carbon ( MBC) , light fraction of organic carbon (LFOC) and water solu-
ble organic carbon ( WSOC) in response to changes in soil environment. Their respective mean distribution ratio wasl1.
10% , 0.57% , 0.04% and 0.03% . The cold dry environment of the plateau was not favorable to formation and accumu-
lation of WSOC and LFOC. Regardless of state of the steppes, contents of the various fractions of organic carbon were
higher in the surface layer than in the subsurface layer. Compared with the contents of the various fractions of organic car-
bon in normal steppes, those in degraded steppes were slightly higher in the surface layer, but significantly lower in the
subsurface layer, and the changes were greater in mildly degraded steppes, showing a decreasing order of normal steppes
> severely degraded steppes > lightly degraded steppes in terms of content of organic carbon in the 0 ~20 cm soil layer.
In steppes of all states, cellulolytic enzymes played a significant promotive role in formation of the fractions of ASOC ( R*;
0.731 ~0.960) , whereas activity of the cellulolytic enzymes was much affected by soil actinomycetes and fungi. In seri-
ously degraded steppes, soil microbes may have completed their succession into microbial populations that were much
higher in stress resistance and cellulolytic enzyme secretion ability. And the relatively higher SOC and ASOC contents in
the steppes characterized greater consumption of organic residues in the soil.

Key words Active soil organic carbon fractions ; Soil microbe ; Cellulolytic enzyme activity ; Alpine steppe ; The North
Tibet Plateau
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