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Abstract: [Objective) This study investigated the effects of forest succession on soil microbial biomass

and activity., [Method] The soil samples were collected at the layers of 0—10 cm and 10—20 cm from up-
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hill, middle slope and downhill of pine (Pinus massoniana) forest (PF), pine and broadleaf mixed forest
(MF) and evergreen broadleaf forest (BF) representing different succession stages of evergreen broad-leaf
forest in the Yingzuijie Biosphere Reserve, Hunan, China. Biomass carbon (C,;.) ,nitrogen (N,,.) ,soil respi-
ration, soil organic carbon (SOC) and total nitrogen (TN ) were measured and compared. [Result] During
the succession from PF,MF to BF,SOC, TN, C,. s N, and soil respiration in layer of 0—10 cm increased
from 20. 29 g/kg to 41. 96 g/kg, 1.18 g/kg to 2.33 g/kg,448. 62 mg/kg to 1 021. 95 mg/kg,35. 21 mg/kg
to 109. 62 mg/kg,and 1. 12 mg/(kg » h) to 1. 36 mg/ (kg * h),while qCO, decreased from 2. 51 mg/(g * h)
to 1. 33 mg/(g * h). Correlation analysis showed that C,,. and N,;,. were strongly correlated to SOC and
TN. Contribution of C,. to SOC (C,.../SOC) was the lowest in PF,and was significantly and negatively
correlated to SOC, TN, and strongly correlated to C,,. and C,i./Npic. Soil respiration was strongly correlated
with SOC, TN and C,,.. The qCO, was significantly and negatively correlated to SOC,C,,. and N,,.. [Con-
clusion) Succession from PF,MF to BF resulted in increase in biomass and soil fertility of soil microbes.
The quality of litter and the improvement of soil fertility were the main reason for the increase of microbial
biomass with the succession. Forest management practices such as enclosures and selective cutting could ac-

celerate the succession of coniferous forest into evergreen broad-leaved forest and restore soil fertility.

Key words: evergreen broad-leaf forest; soil microbial biomass; microbial activity; mid-subtropical re-

gion
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Table 1 Stand characteristics of the evergreen broad-leaved forests under different succession
stages in Hunan Yingzuijie (meand SE,n=23)
" . \/il )(“‘E;‘ B EE ’i’h 2 . 5 % //
Mk Wit/a MM/ em W/ M b B/ ) BT
Forest type Stand age Average DBH Avémge Wood plant Slope aspect Slope gradient (g *cem )
height density Bulk density
AR PF 25~30 16.35+0.51 13.540. 31 1100£51 % Southeast 15 1.3640. 04
£ IR 22 Ak MF 45~50 17.2340.45 13.9+0. 25 1325+55 M Southeast 15 1.3240.03
W4 RE AR BF 65~70 19.20+0. 68 14.840. 32 1150+52 % Southeast 15 1.2940. 04
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R CO. B FE 45 W5 . 0. 05 mol/L £h R % &
Pl NaOH., [a] B 52 3 A>3 1 A0 BRAE Ry v B, AR
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Fig. 1 Soil organic carbon,total nitrogen concentrations and C/N ratio of the evergreen

broad-leaved forests under different succession stages in Hunan Yingzuijie(n=3)

Lowercase letters mean significant difference in the same soil layer between different stand (P<C0. 05)
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0.05)F1 11.55% (P>>0. 05) ; fF 10~20 cm + )2, %

x2

£ L) 7 NN R D E a1 A 1 2 T 228 VA 39
51.85% (P<C0.05)F1 22.22% (P>0.05), ftifi
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Table 2 Soil microbial biomass and activity of the evergreen broad-leaved forests under different

succession stages in Hunan Yingzuijie (mean®+ SE,n=23)

P o . o itk -/ NIRE
+J2/em AR E%;nﬁg%iﬁ%/)/ 1(’%3;%}3%)/ TR W B AL LG (m%g °lk?g&1 . (m!;t-gi?*/‘ . A=/ %
Soil layer Forest type o N Cuie/ Ninie o ) Cunie/SOC
Basal respiration qCO;
oAbk PF 448.62+5.01 ¢ 35.21+1.26 ¢ 12.74+1.25 a 1.1240.05 a 2.51£0.12 a 2.2240.11b
0~10 IR AR MF 569.1247.83 b 52.75£1.47b  10.7840.93 b  1.26+£0.04a  2.2240.05ab 2.3840.05a
HERIEM AR BE 1 021.95434.86 a 109.6242.39 a 9.324+0.26 b 1.364+0.08 a 1.334+0.07 b 2.44+0.05 a
o B As bR PR 193.2943.81 ¢ 14.35+0.23 ¢ 13.47+0.68a 0.57£0.06 a 2.97+0.11 a 1.4440.07 b
10~20 £ @ 1R 22 MK MF 367.93+16.42b 35.57+£0.95b 10.34+0.38b 0.85+0.03 a 2.31£0.03 ab 2.1740.04 a
kAR BE 522.124+19.97 a 50.91+1.37 a 10.25+0.57 b  0.74+0.02 a 1.4340.05 b 2.42+0.02 a
T [7) 5 B0 IS b A ) 2 B 38R 22 5 Wik 3 (P<C0..05)
Note: Different letters mean significant difference at P<Z0. 05 level.
3 WEEEREFFATKAEREEMNE T EE MM Pearson HHEXRH
Table 3 Pearson correction coefficients of soil properties of the evergreen broad-leaved forests
under different succession stages in Hunan Yingzuijie
i b gt PR werw meew it o 25
Index N, Cone/Nose Cumic/SOC  Basal respiration qCO; SOC TN
A 2B ) B Coie 0. 756" 0.357 0.685" 0.643" —0.859" " 0.996"* 0.987*
P 90 1 2R N —0.732" * 0. 109 0.191 —0.857"* 0.725" 0.762"
AWy AL Couie/ Ninie 0.624% 0.146 0.153 0.273 0.141
AR Cic/SOC 0.218 0.109 —0.619" —0.635"
FLAE I Basal respiration 0.213 0.651* 0.612*
R 9CO2 —0. 846" 0.138
A Bl SOC 0.989 " *

Heox FoRZEF W E(P<0.05); % x Fon 2 F ) FH(P<0.0D),

Note: * means significant difference (P<Z0.05); * * means extremely significant difference (P<Z0.01).

3 3
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JZEAE R E 4 Head L S H 4 8 SOC Al TN
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HEATHLBR AN L A Y A R R ek AR A
TED C/N BAK . 3750 5 B, 0 A W vl R oy 2
A Wy A W R T A AR TR 5 C/N B
1R ME 0 i, - S A ) A ) AN AT TR 5 4 B
e RO B AR S A e T Rk
Yt fE V2 S R G T 5 1 E R A 1 %)
SN X AT RE S B TR A Y R B TR A L
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HEA DL 4 A AR P o i AF AE 03 Y L A G M
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i BRI 5 400 5 M e i o DAY I Y R T 0 - 9 3R el g g
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i AR DY AR MR A S RS
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BT A TR Z . Mgy . HIEMAEY
R FH 35 T A ROR B AR AR B . B I AR
Tt A A s A0 1 4 0800 DA B AR 0 TR 25 4 e A AR
b, A W i ik 5 R R 80 08 s AR 32 i R
IR AR BR A R A 50 A BH 58 £+ B B B bR [
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