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A Study on Microbial Biomass C N Characteristics in Different
Rehabilitating Forests on Degraded Red Soil

ZHANG Shuiyin' YU Ming—quan'~ ZHU Ling' QIN Xiaoei’

(1. College of Life Sciences Jiangxi Science & Technology Normal University Nanchang 330038 China;
2. College of Landscape Architecture and Art JAU Nanchang 330045 China)

Abstract:The rehabilitated forest of different models in a degraded red soil region located in Taihe Coun—
ty Jiangxi Province was taken as the object of the study. The season variation of soil microbial biomass C N
was investigated by chloroform fumigation extraction method. The results are described as follows: (1) The soil
microbial biomass C N were significantly affected by different rehabilitating models (P <0.001). The soil mi—
crobial biomass N in the forests was ranked: broad — leaved forest (33. 67 mg/kg) - coniferous — broadleaved
mixed forest(30. 64 mg/kg) - grassland (28. 09 mg/kg) « coniferous forest and the microbial biomass C was
ranked -broad — leaved forest(181. 67 mg/kg) - coniferous — broadleaved mixed forest(162.75 mg/kg) . grass—
land (139.68 mg/kg) «coniferous forest (136.57 mg/kg). Seasons significantly affected the soil microbial bi—
omass N(P <0.001) and had a notable effect on the soil microbial biomass C(P <0.05). The soil microbial
biomass C and N were higher in summer and autumn than in spring and winter. The soil microbial biomass C

and N were notably associated with the total nitrogen in soil and could effectively reflect the status of
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soil fertility. In general broadleaf forest was the best model in the different rehabilitating forests followed by
coniferous — broadleaved mixed forest grassland and coniferous forest.
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1 (0 ~15 cm)
Tab.1 Basic characteristics of surface soil (0 —15 cm) in study sites
/ / / /
Rebuild Forest gecm3 pH mg*+g! mg e g! mg*g!
€ ) I (mg g™ (mg=g™) (mg gD CN NP
model type Bulk density Organic carbon Total nitrogen  Total phosphorus

1

—_

21(0.05)  4.40(0.09)  20.79(0.40)  2.85(0.22)  0.17¢0.01)  7.61(0.59)  14.70(0.88)

Grassland 2 1.21€0.05)  4.46(0.09)  20.54(0.47)  2.34(0.18)  0.13(0.01)  8.33(0.27)  20.19(1.56)
3 1.46(0.11)  4.31(0.27)  5.56(0.34)  0.93(0.11)  0.09¢0.01)  6.32(0.49)  7.80(0.41)
4 1.15(0.04) 4.31(0.03) 18.82(1.16) 2.39(0.13) 0.16(0.02) 7.89(0.27) 16.45(0.88)
Coniferous forest 5 1.49(0.08)  4.310.03)  19.81(1.28)  2.43(0.17)  0.11¢0.02)  8.190.27)  18.91(1.98)
6 1.01(0.15)  4.32€0.02)  19.83(0.51)  1.98(0.10)  0.17¢0.01)  10.19¢0.55) 12.11(0.73)
7 1.200.04)  4.36(0.07)  17.38(0.66)  1.69(0.16)  0.06(0.01)  10.89(0.98) 26.38(1.27)
Broad - leaved forest 8 1.13(0.08)  4.53(0.05)  25.83(0.28)  3.22¢0.09)  0.12(0.02)  8.06(0.26) 21.67(1.51)
9 1.2200.09)  4.29¢0.04)  22.60(0.58)  2.52¢0.11)  0.21(0.02)  9.05(0.33)  12.28(0.81)
10 1.36(0.17)  4.07(0.19)  14.25(0.35)  2.53(0.26)  0.26(0.02)  6.05(0.59)  10.77(0.99)
Coniferous — broadleaved 11 1.43(0.09)  4.22(0.09)  10.66(0.47)  1.26(0.13)  0.21(0.02)  8.84(0.54)  6.20(0.80)
mixed forest 12 1.100.17)  4.29€0.04)  20.14(0.36)  1.94(0.11)  0.22¢0.01)  10.11(0.54)  8.92(0.32)
( ). Average value (standard error).

1.4
SPSS for Windows 11.0
P<0.05 P<0.001 o

2.1 N
: N (P<0.001)( 2)
N : (35.21 mg/kg) - (30. 15 mg/kg) -
(27.36 mg/kg) - (23.14 mg/kg) - . .
o N (P <0.001)
( 2 (33.67 mg/kg) (30. 64 mg/kg) (28.09 mg/kg)
(23.46 mg/kg) ( 3).
N : N
. ; N C 9.
N (P<0.05)( 2).
2 N .C C/N

Tab.2 Effects of different rehabilitating forest and seasons on soil microbial biomass N C and C/N

Microbial biomass N Microbial biomass C Microbial biomass C/N
df
Factor F P F P F P
Rebuild model 3 896. 26 0. 000 21 529.91 0.000 6.12 0.137
Seasons 3 1232.11 0.000 9 840.00 0.001 11.37 0.017
X
9 129.79 0.043 2414.73 0.215 2.40 0.687
R xS
2.2 C
2 C (P<0.05) ( 2)-

(170.03 mg/kg) - (162.20 mg/kg) - (151.45 mg/kg) - (136.98 mg/kg) (1)
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C (P<0.001)( 2)s
C (181.67 mg/kg)~ (162.75 mg/kg) ~ (139.68 mg/kg) -
(136.57 mg/kg) (. 3)-
C
: ; : X N X N X X (
4), C (P>0.05) ( 2)-
3 N.C C/N

Tab.3 Average value of soil microbial biomass N C and microbial biomass C/N in different rehabilitating forest soils

/(mg * kg™") /(mg * kg™")
Rebuild model Microbial biomass N Microbial biomass C Microbial biomass C/N
Grassland 28.09 +1.67b 139.68 +7.73b 5.23 £0.25a
Coniferous forest 23.46 +0.81c 136.57 £4.29b 6.08 £0.26a
Broad - leaved forest 33.67 £1.47a 181.67 £6.87a 5.82 £0.29a
30.64 +1.28ab 162.75 £6.08a 5.66 £0.29a
Coniferous — broadleaved mixed forest
+ n =96 P<0.05,

Value are means + standard error n =96 value suffixed with different letters in each column is significantly different with

each other at P <0.05 significance level.
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Tab.4 Average value of soil microbial biomass N C and microbial biomass C/N in

different forest soils of the same rehabilitate

C/N

Rebuild model

Forest type

/(mg *kg™")

Microbial biomass N

/(mg *kg™")

Microbial biomass C

Microbial biomass C/N

20.52 £1.27b 118.12 £7.59b 5.99 £0.48a
Coniferous forest P. massoniana
26.99 £1.46a 143.07 £17.98a 5.44 £0.23a
P. elliottii
22.87 +1.00ab 148.52 £7.77a 6.81+£2.22a
P. serotina Michx
34.00 +2.89ab 182.49 £12.04a 5.58 £0.47a
Broad — leaved forest Schima superba
38.53 £1.60a 189.11 +6. 15a 4.99 +0.20a
Cinnamomum camphora
28.47 £2.48b 173.41 £15.91a 6.61 £2.66a
Liquidambar fomosana
X
Coniferous — broadleaved  Liquidambar fomosana 33.29 +2.21a 158. 68 +8.96ab 4.99 £0.34a
mixed forest x P. massoniana
X X
Schima superba x
) 26.78 £2.42a 145.48 +£6.47b 6.09 +0.54a
Liquidambarfomosana
x P. massoniana
X
31.86 +1.79a 184.08 £13.18a 5.90 £0.39a
Camphora x P. elliottii
+ n =36 P<0.05,

Value are means + standard error n =36 value suffixed with different letters in each column is significantly different with

each other at P <0.05 significance level.
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5 C.N
Tab.5 Correlations between soil microbial biomass C N and basic characteristics
Factor Total nitrpgen  Total carbon Total phosphorus Bulk density C/N N/P
. o 0.42™ 0.41™ 0.06™ 0.22% -0.18 ™ 0.12™ 0.34"
Microbial biomass N
) o 0.43™ 0.56™" 0.14 ™ 0.2 -0.38" 0.39™ 0.33"
Microbial biomass C
NS P>0.05; * P <0.05; *= P<0.01; =% P <0.001.
NS means P >0.05;* means P <0.05; *% means P <0.01; %% means P <0.001.
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