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Effects of land use pattern on soil microbial biomass carbon in Xishuangbanna. FANG Li-
na'?, YANG Xiao-dong', DU Jie'? (' Xishuangbanna Tropical Botanical Garden, Chinese Academy
of Sciences, Kunming 650223, China; *Graduate University of Chinese Academy of Sciences, Beijing
100049, China) . -Chin. J. Appl. Ecol. ,2011,22(4) : 837 —844.

Abstract: In January 2006 — September 2007, a controlled litter+removal and root-eutting experi—
ment was conducted to study the effects of different land use patterns ( secondary forest or rubber
plantation) on soil microbial biomass carbon in Xishuangbanna, China. After the secondary forest
converted into rubber plantation, soil nutrient contents and plant carbon input decreased obviously,
and soil microbial biomass carbon had a significant decrease. These two forest types had a higher
soil microbial biomass carbon in rainy season than in dry season. In secondary forest, soil microbial
biomass carbon was significantly positively correlated with soil temperature; while in rubber planta—
tion, the microbial biomass carbon was positively correlated with soil moisture. In secondary forest,
soil microbial biomass carbon was controlled by the nutrient inputs from plant roots, but less affect—
ed by litter amount. Also in secondary forest, soil microbial biomass carbon was significantly posi—
tively correlated with fine—oot biomass and its C and N inputs. In rubber plantation, both the fine—
root biomass and its C and N inputs and the litter amount had lesser effects on soil microbial bio—
mass carbon. These results suggested that planting rubber induced the decreases of soil nutrient
contents and pH value, and, added with serious artificial disturbances, reduced the soil microbial
biomass carbon and changed its controlling factors, which in turn would affect other soil ecological
processes.

Key words: land use; secondary forest; rubber plantation; soil microbial biomass carbon; plant
carbon input.
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Table 1 Soil properties in forest type ( mean + SE)

TR IR TN TG E AL i il HRH T 4 AR
Land use Soil moisture Soil temperature Organic matter Total N Total Ca Total K Litter Fine root
pattern (%) (C) (g-ke™) (g ke™) (g-ke™) (g kg™ (grm™) (grm™)
WA 33.0+0.9a 18.28 £0.09a 43.88 x1.21a 2.18 £0.05a 0.14 £0.0la 11.35 +0.42a 168.52 +14.8a165. 12 +12. 17a
Secondary forest

R 31.9+0.4a 17.84 +0.12b 33.16 £1.07b 1.81 £0.04b 0.26 +0.03b 14.00 £1.08b 94.88 £6.92b 70.72 +8. 70b

Rubber plantation

[ BAS [l /NG B R R R it 7 2 57 6 2 ( Herh A LT 2 245 28 n =9, R0 EE . + 5ER B RUE W) AR Y it M R TE ) 4IAR n =

6) Different small letters within column indicated significant differences between different forest types ( organic matter, total N, total C n =9; moisture,

temperature, microbe biomass C, litter, fine-root n =6) .
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Table 2  Results of repeated-measures ANOVA for the
effects of sampling season, forest types, aboveground and
belowground plant input treatments on microbial biomass
carbon

K I df F P
Source

Z Ay 1 26.997 <0.001
Season (n =72)

MY 1 21.207 <0.001
Forest (n =72)

ib B 3 4.282 0. 006
Treatment ( n =36)

ZEAT x MR 1 1. 557 0.214
Season X forest

Z=1Y x b3 3 2.324 0.078
Season X treatment

A x 4kt 3 3.637 0.015
Forest x treatment

ZET X AP x BRAY 3 0. 803 0. 494

Season X treatment X forest

AR Y B AT 0 22 5, LI 2= 1 22 5 0
. K R M Ix Y535 P <0.001 1 P =
0. 023, 4R =¥ &: K P =0.009 F1 P <0.001; 7£ T
ot AR AE RS A B 7 11 b 3R PR VE W BAF A
FXRR(P<0.001) , MM AEYERERARE(P =
0.201) ; Bk R I TE P P =0. 189) FILHARIAF
AP ( P =0.209) BIRFIH B 2= 5 &3) .

PR R b 25 A2 R ] b 2 0 % 40 LA £ 2R 300 A [
[#a#, Bl CK > NR > NL > NR + NL, H:f CK fiI NR
I 2E M= T NL R NR + NL; Z0AR A& 4 it 5 AR [F] AR
Ak )5, B CK > NL > NR + NL > NR, H: CK fiI NL
2 T NR A NR + NL( [ 3) .

4 57, T PR b A ] ik 3R 5 1 Ml 3% 0 7%

20
¥ a g
a a aNR
1.5} ab | SNR4+NL
b
= > b b
w 10} SRR
-
=
ié 05}
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»
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8] 15t
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Fig.2 Soil microbial biomass carbon under different treatments in

Fi# Rainy

forest types ( mean +SE) .

SF: YAEHK Secondary forest; RP: #2Ji5i#k Rubber plantation. CK: X} & Con—
trol; NL: Z2J87%4 No litter; NR: HJ# No root; NR + NL: 4754 + VIR
No litter + no root. AN[r]FRE AL IHIE] i 7557 Different letters indica—

ted significant differences among treatments. | [i] The same below.
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Table 3 Correlations between soil microbial biomass car—
bon ( BMC) and environmental factors in tropical seconda—
ry forest and rubber plantation

B3 AR A Ak B R 8 5 ) R AR A o

Fig.3 Comparison of litter and fine-root biomasses among dif—
ferent treatments in tropical secondary forest and rubber planta—
tion ( mean x SE) .
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Fig.4 Litter and finewoot C and N remaining among different

treatments in forest types ( mean = SE) .

PR C N SuR B 2R AR
FRIEYI C N TR A LA CK fiem , U NR
FEJ7,NLUNL + NR f5e/b; A2 AR £k CK F1 NR
FIEEY C N BUAF & 3% % T NL Fl NL + NR £
J5 . AAREY CON BUAF i 78 P MR b 45 b FRAE Dy (0] HA
AL AR F A Jry , Y 2 B0 CK ARy 35 55 T NR ORI
NL + NR #£75.

HEiH T WH MR AR

Environmental factor Secondary forest Rubber plantation
r P r P

+ IR Soil temperature 0. 33 0. 001 0.13 0.079

+ R Soil moisture n. s. 0.14 0. 044

L FE %W Litter biomass n.s n.s.

TR BAF C n.s

Litter remaining N n. s n.s.

AR LY I 041 005 0.39  0.05

Fine root biomass I 0.42 0. 04 0.36 0.08

AR ERAT B C 0.33 0. 05 0.21 0. 004

Fine root remaining N 0.48 0. 04 0.19 0.013

1 : 2% Rainy; II: T2 Dry season.
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