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Abstract: Litters are the important component of forest ecosystem and play a key role in plant growth and ecosystem nutrient
cycle. Soil microbial communities as one of the driving factors of forest litter decomposition can significantly influenced by
forest litter composition. Understanding the responses of soil microbial communities to litters is of great significance to
evaluate the influence of exotic species. We designed a simulation experiment with flowerpots to determine the impacts of
exotic slash pine ( Pinus elliottit) litter on the structure and function of soil microbial communities in comparison with the
native masson pine ( Pinus massoniana) litter at the Ecological Benefit Monitoring Station of the Yangtze River Protection
Forest which is located in Hengyang County of southern Hunan Province. The structure and function of soil microbial
communities were determined by PLFA ( phospholipid fatty acids) and BIOLOG ( single carbon metabolism) methods

respectively at two stages ( decomposition for 5 months and 18 months) . The results showed that: (1) the initial carbon—
nitrogen ratio of slash pine litters was significantly higher than that of native species masson pine. (2) Phospholipid fatty
acids concentrations of soil bacteria and actinomyces under the slash pine litter treatment was significantly lower than those
under masson pine litter treatment at the two stages. And at the latter stage ( decomposition for 18 months) the

phospholipid fatty acids concentration of fungi and the fungi-bacteria ratio of soil microbial community under slash pine litter
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treatment were significantly higher in comparison with masson pine litter treatment. (3) Microbial function diversity under
the slash pine litter treatment was significantly lower than that of masson pine litter treatment: the carbon metabolic
intensity richness and diversity of soil microbial communities under the slash pine litter treatment were significantly lower
than those under masson pine litter treatment at the early stages and the carbon metabolic intensity and richness of soil
microbial communities under the slash pine litter treatment also were significantly lower than those under masson pine litter
treatment at the latter stages. (4) The structure of soil microbial community significantly affected its activity and functional
diversity: The intensity and diversity of microbial carbon metabolism showed significantly positive correlations with bacterial
phospholipid fatty acids. Characteristic phospholipid fatty acids concentrations of bacteria 14: 0 15: 0 al5: 0 il6: 0

16: 1w7c al7: 0 and cyl19: O significantly correlated with the intensity and diversity of microbial carbon metabolism. Our
results suggested that slash pine litter significantly changed the structure and decreased the function of soil microbial

communities in comparison with masson pine litter.
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1( DL
( Pinus elliotti Slash pine SP) (
Pinus massoniana Masson pine MP) 2006 o
25 ¢m x30 cm 1 mm’, 20 gof ) 45 90
45 (CK)
1 ( + n=7)
Table 1 Properties of experimental soils ( means +SD. n =7)
Soil organic C i gT/‘f:;l N Total P Total K Available N Available P Available K pH
/( g/ke) /( mg/keg) /( g/ke) /( mg/kg) /( mg/kg) /( mg/keg) (H,0)
8.9x1.1 0.6+0.1 73.2£11.6 16.1+£0.9 28.7 6.5 0.4+0.1 21.7£4.3 4.3+0.1
2007 4 5 18
4C . 3
3 4°C o
1.3 C.N
C.N Elementar Vario Il o
1.4 C
C -K,80, - 2 Elementar
Liqui TOC I . 24h .
1.5 BIOLOG
BIOLOG ', BIOLOG 48h
10 g 90 mL 0.85% NaCl( ) 30min
1077 125uL ( BIOLOG£CO PLATE)
25°C 10 d 12 h 595nm BIOLOG 1 o
( Average well colour development AWCD) "
AWCD = Y (C-R) /n (1)
C R ( A1) n Eco n
31,
14
= Y (v +0) /2 x (8 +1,) (2)
b i AWCD .
120h BIOLOG
N ( Shannon index H") .
H =- Y PP, (3)
P,=n;/N n, i N :
CR > 0.25 o
( ANOVA)
SPSS 16.0 o
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1.6 PLFA
Frostegad " o PLFA B
c ( )t (
) a( 3 )i 2 )
10Me 10 cy o
(19: 0) o PLFA nmol /g o
PLFA (14: 0.15: 0.al5: 0+i16: 0.16: LwTcval7: 0417: 0,18 w7t i18: 0vcyl9: 0.
i19:0) °;  18:2w6 9 18: le9c 15 10Mel8: 0 10Mel9: 0
18
( ANOVA) .
SPSS 16.0 o
2
2.1
: C/N IN 109 95( 2).
2 ( + n=3)
Table 2 Properties of experimental litters ( means + SD n =3)
Litter C/% N/% Lignin/% C/N / Lignin/N
( MP) 52.84 £0.09 0.67 +0.01" 40.36 £0.44 78.64 +0.80 60.06 +0. 66
(sp) 53.78 £0.13" 0.49 +0.02 46.92£0.31° 109.07 +3.15" 95.16 £2.68"
* P<0.05
2.2
3 5
(P < 0.05) 31.9%  11.5%.
> > CL(P< 0.05) 54.6% 26.8% .
N / /
(P<0.05) .
3 R . ( + n=3)
Table 3 Bacteria.fungi.actinomycetes and Total PLFAs in control and amended soils( means = SD. n =3)
/( nmol/g) /( nmol/g) /( nmol/g) /( nmol/g) /( nmol/g) /
Phase Treatment Total Bacteria Fungi Actinomycetes fungi/bacteria
5 CK 19.65 +3.60 b 12.24£1.97 ¢ 3.69+0.74 a 3.71+£0.90 b 0.30+0.02 a
5 months ( MP) 26.91+1.22 a 18.91 +0.91 a 2.66£0.12 b 5.33+0.19 a 0.14 £0.001 b
(SP) 23.21+2.33 ab 15.52+1.51 b 2.52+0.28 b 5.17+£0.59 a 0.16 £0.01 b
18 CK 29.42 +0.73 a 14.45+0.15 b 11.17 £0.75 a 3.80+0.13 ab 0.77 £0.06 a
18 months ( MP) 25.21+0.75 b 15.05+0.33 a 6.02+0.32 b 4.14 £0.23 a 0.40 +0.01 b
(Sp) 30.29 £0.19 a 14.51 £0.19 b 12.06 +£0.13 a 3.71+0.13 b 0.83 +£0.002 a
(P<0.05)
18 (CK)
/ 3 18
/ 5
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3.79 2.03 1.26
0.83 0.77
0.44,
2.3
BIOLOG ( 4)
5 120h
31 > > CL
(P <0.05) .
4 ( + n=3)
Table 4 Carbon metabolic intensity . diversity and richness of soil microbial communities for different litters( means + SD. n =3)
Phase Treatment Metabolic intensity Richness Shannon Shannon index
5 CK 154.93 £9.38 ¢ 20.33+1.15b 2.95+0.06 b
5 months ( MP) 237.76 +7.78 a 27.00+1.73 a 3.20+0.03 a
(SP) 196.34 +4.27 b 21.67+1.15b 2.99+0.04 b
18 CK 84.32 £4.26 b 8.67£0.58 b 2.64 £0.04 ab
18 months ( MP) 131.69 £22.91 a 16.67 £1.53 a 2.86+0.15 a
( SP) 111.19 £6.44 ab 10.00 £5.29 b 2.51+£0.24 b
(P<0.05)
18
2.4

14: 0.15: 0.al5: 0.i16: 0.16: 1w7c~al7: 0

: 18
15: 0.i16: 0.al7: 0

Table 5

structural parameters

cy19: 0 (

5

(P<0.01);
cyl9: 0

5) .

N

Correlation between carbon metabolic intensity. diversity and richness of soil microbial community and different bacterial

Carbon metabolic intensity Diversity Richness
Structural parameters 5 18 5 18 5 18
5 months 18 months 5 months 18 months 5 months 18 months
14: 0 0.856** 0.733" 0.863**
15: 0 0.975** 0.672° 0.888 " 0.788" 0.950**
al5 0 0.990 ** 0.874* 0.917**
i16: 0 0.836™ 0.795" 0.960** 0.687"
16 lo7c 0.947 ** 0.853** 0.901 **
al7: 0 0.926** 0.902 ** 0.846** 0.906** 0.991**
cyl%: 0 0.921** 0.838** 0.693" 0.987 **
PLFA 0.928** 0.870** 0.845** 0.879** 0.951* 0.824**

;¥ P<0.05; %« %P< 0.01
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3.1
19
C/N IN ( 2). C/N IN
C/N /N 02
3
3.2
20
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co, . 40% GN 25: 1
g G N 109(
CN CN 5—10 8—15° 1
2
18
21
5
0.83
0.44( 3),
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14: 0.15: 0.al5: 0.i16: 0.
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22
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