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Abstract: Soil microbes play an important role in terrestrial carbon ( C) and nitrogen ( N) cycles
via participating in litter decomposition and the turnover of soil organic matter. In this study five
subtropical forests along successional and altitudinal gradients were selected in Dinghushan Bio—
sphere Reserve China including: (1) a pine forest ( PF) a pine and broadleaved mixed forest
( PBM) and a monsoon evergreen broadleaved forest ( MEB) along a successional gradient; ( 2)

a ravine evergreen broadleaved forest ( REB) MEB ( the same as along the successional gradi—
ent) and a mountainous evergreen broadleaved forest ( MTEB) along an altitudinal gradient. In
each forest forest floor litters ( separating into undecomposed litter ( L horizon) and a mixture of
fragmented or humified litter ( F/H horizon) ) and underling mineral soils at 0—15 c¢cm depth were
selected in October 2010. For each litter or mineral soil sample microbial biomass carbon
( MBC) and nitrogen ( MBN) and the key associated edaphic properties ( e.g. moisture content
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and the concentrations of total C total N and total phosphorus ( P)) were determined. Results
showed that MBC MBN MBC/MBN ratio total C total N and total P all significantly de—
creased with the increasing extent of decomposition ( L horizon —F/H horizon —mineral soil ho—
rizon) . Both MBC and MBN in the F/H and mineral soil horizons significantly increased along
the forest succession gradient ( PF—>PBM—MEB) . MBC and MBN in the L horizon decreased in
the order of PF>MEB>PBM. MBC and MBN of the L horizon but not of the F/H or mineral soil
horizon significantly decreased with increasing altitude ( RF—>MEB-—MTEB) . Pearson correlation
analysis showed that MBC was positively correlated with MBN in all horizons. Both MBC and
MBN were positively correlated with moisture content in the L horizon total P and dissolved or-
ganic N in the F/H horizon and soil moisture content total C total N and total P in the min—
eral soil horizon. Our results suggest that the relationships between soil microbial properties and
edaphic properties depend on soil horizons and are related to the different extents of organic mat—
ter decomposition spatial location and nutrient availability of different soil horizons.

Key words: soil microbes; forest floor litter; mineral soil; subtropical forest.
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Table 1 Basic site characteristics of five study forests in Dinghushan China
PF PBM MEB REB MTEB
(a) >70 >70 400 300 100
SE SE NE E NE
(%) 25 30 30 25 30
(m) 50~200 50~200 250~300 100~ 150 550~ 600
( Pinus N N N ( Aporosa ( Engelhardia
massoniana) ( Castanea henr— ( Crypto— yunnanensis ) . roxburghiana)
( Schima superba) .  yi) carya concinna) ( Rhodo-
( Euodia dendron  henryi ) |
lepta) ( Machil-
us breviflora)
PF: ; PBM: ; MEB: ; REB: ; MTEB:
(112°31 E—112°34" E 23°09° N—23°12" N) mm >2 mm o
1155 hm*. 3 ;
4 C ;
21 C 1927.3 mm
80% . . 1.2.2 ( MBC)
. . ( MBN)
( ) . ( ) . 24 h 0.5 mol * L' K,SO, (
( ) ( ) 5:1) o
o ( TN) multi
- - N/C 3000 0.45
( 2007) - ( Vance et al. 1987) 0.54
N ( Brookes et al. 1985) . 0.5 mol « L' K,SO0,
o 5 TOC.TN
1. o Isoprime—
1.2 Euro EA3000 ;
1.2.1 / o
2010 10 & 65 C
4 20mx20 m ( 10
m) 3 20 cmX20 cm
( 5 m) o
(L
) (F/H ) 3
0~15 cm
3 3
1 60
(3 x4 x5 ) o
4 OC o
1
, 4 C Fig.1 Schematic diagram of collected litter layer and min—

2 eral soil layer samples
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105 C . F/H
1.2.3 ( P<0.05) .
( one-way ANOVA) MBC.MBN  MBC/MBN
MBC. MBN. MBC/MBN (L —F/H — ) .
P<0.05 Tukey HSD 2.1.2
° Pearson MBC. 3 MBC.MBN  MBC/MBN
MBN  MBC/MBN . ( . R )
SPSS 17.0. ] (L F/H )
2 MBC ~ MBN L
MBC  MBN
21 ( P<0.05) F/H 3 MBC
511 MBN . MBC  MBN
2 MBC.MBN  MBC/MBN 3 °
( R . ) MBC/MBN L
1 MBC  MBN (P<0.05); F/H
> >  F/H MBC
MBN °
MBC MBN (P<0.05) ., L MBC.MBN  MBC/MBN
MBC/MBN (L —F/H — ) .
2 3

Fig.2 Microbial biomass carbon nitrogen and their ratio in the L F/H and mineral soil layers ( 0—15 cm) at three differ—

ent successional series forests in Dinghushan
( P<0.05)

3 3

+ (n=4)

Fig.3 Microbial biomass carbon microbial biomass nitrogen and their ratio in the L F/H and mineral soil layers ( 0-15

cm) along three altitudinal gradient forests in Dinghushan
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Table 2 Soil properties in different soil layers along successional and altitudinal gradient forests
PF PBM MEB RF MEB MTEB
L 0.41(0.10) a 0.18( 0.02) b 0.29( 0.02) b 0.58(0.19) a 0.29( 0.02) b 0.32( 0.06) ab
TC 495.1(7.7) a 499(5.4) a 466.1(21.1) b 426.7(11.9) b 466.1(21.1) a 480.0(22.9) a
TN 12.7(0.6) a 13.7(1.8) a 17(4.2) a 20.7(3.2) a 17(4.2) a 17.3(2.2) a
TP 0.3(0.03) ab 0.24( 0.04) b 0.43(0.14) a 0.77(0.11) a 0.43(0.14) b 0.39( 0.05) b
DOC 1.81(0.39) a 1.32( 0.40) a 1.27(0.33) a 2.42(0.43) a 1.27(0.33) b 2.53(0.44) a
DON 0.17(0.02) a 0.13(0.03) b 0.15(0.02) ab 0.35(0.13) a 0.15(0.02) b 0.18(0.03) b
F/H 1.63(0.29) a 0.77(0.21) b 0.83(0.24) b 0.95(0.08) a 0.83(0.24) a 0.74(0.11) a
TC 397.8(29.4) a 310.5(73.7) a 334.1(31.2) a 234.9(32) b 334.1(31.2) ab  360.5(94.0) a
TN 14.9(1.0) a 11.4(1.8) b 12.9( 2.1) ab 12.6(2.4) a 12.9(2.1) a 13.2(3.2) a
TP 0.36( 0.04) b 0.35(0.03) b 0.45(0.04) a 0.65( 0.06) a 0.45( 0.04) b 0.35( 0.05) b
DOC 1.05(0.20) a 1.06( 0.20) a 0.94(0.12) a 1.17(0.57) a 0.94(0.12) a 1.11(0.15) a
DON 0.14( 0.02) a 0.14( 0.01) a 0.12(0.02) a 0.37( 0.09) a 0.12(0.02) b 0.15(0.03) b
0. ]8( 0.03) ¢ 0.31(0.01) b 0.41( 0.05) a 0.32(0.01) b 0.41( 0.05) a 0.35(0.04) ab
TC 9.6(2.8) b 28.6(3.9) a 32.5(8.3) a 21.7(4.0) a 32.5(8.3) a 33.6(5.7) a
TN 0.6(0.2) ¢ 1.4(0.2) b 2.2(0.5) a 1.7(0.3) a 2.2(0.5) a 1.9(0.4) a
TP 0.12(0.01) ¢ 0.17(0.01) b 0.27(0.02) a 0.31(0.04) a 0.27( 0.02) ab 0.22(0.03) b
DOC 0.29( 0.04) b 0.32( 0.10) ab 0.46( 0.06) a 0.36( 0.03) b 0.46( 0.06) a 0.35(0.03) b
DON 0.02( 0.003) b 0.02( 0.006) b 0.04( 0.004) a 0.04(0.006) a  0.04(0.004) ab  0.03(0.002) b
TC: ; TN: ; TP: ; DOC: ; DON: . tge kgl
( P<0.05) . ( ) o
3 N
Table 3 Correlations between MBC MBN MBC/MBN and soil properties at different soil layers
MBN MBC/MBN TC TN TP DOC DON
L MBC 0.84%* 0.02 0.67** -0.44 0.02 0.37 0.02 0.14
MBN -0.42 0.65%* -0.55" 0.26 0.59** 0.32 0.45
MBC/MBN -0.28 0.40 -0.49" -0.48" -0.56" -0.48"
F/H MBC 0.91** 0.67**  -0.30 -0.22 0.24 0.68%* 0.51" 0.68**
MBN 0.32 0.00 -0.30 0.32 0.83** 0.53" 0.83**
MBC/MBN -0.63** -0.04 -0.06 0.17 0.13 0.11
MBC 0.93%* 0.80** 0.83%* 0.82%* 0.92%* 0.78** 0.32 0.61**
MBN 0.58** 0.85%* 0.73** 0.90** 0.90** 0.47" 0.78**
MBC/MBN 0.55" 0.67** 0.63** 0.37 0.01 0.14
*  P<0.05 % *x P<0.01. TC: s TN: ; TP: : DOC: ; DON:
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