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Dynamics of Microbes and Enzyme Activities During Litter Decomposition of

Pinus massoniana Forest in Mid-subtropical Area

SONG Ying, GU Xi-rong, YAN Hai-yuan, MAO Wen-tao, WU Xue-lian, WAN Yu-xuan
(College of Resources and Environment, Southwest University, Chongqing 400716, China)

Abstract: The dynamics of microbial quantity and enzyme activities during decomposition process of masson pine ( Pinus massoniana)
leaf litter, oak ( Quercus aliena) leaf litter and their mixture ( at natural mass ratio, 8:2) were studied with litterbag method in the
pinus forest typical vegetations of mid-subtropical Jinyun Mountain nature reserve. The results showed that the decomposition constant K
of leaf litter ranked as follows; mixture (0.94) >oak (0.86) >masson pine (0.67). Microbial groups and enzyme activity exhibited
some similar responses to the litter decomposition process. After 135 days, fungal and microbial quantities reached the maximum while
bacterial and actinomycetic number reached the minimum, presumably due to the high-temperature environment. The correlative
analysis showed that the cellulase and acid phosphatase activity had significant positive relationship with the dry weight remaining rate
(P <0.05), which played a key role for microbes in utilizing the substrates at early stages. Meanwhile, the polyphenol oxidase activity
showed highly significant negative correlation with the dry weight remaining rate (P <0.01) in pine litter and the mixed litter, which
worked on further decay of recalcitrant compound at late stages. Through the whole process, the microbial quantity and polyphenol
oxidase activity were generally in the order of oak litter > mixed litter > pine litter, while in most cases the oak litter showed the lowest
acid phosphatase activity, the ranking of which had some differences with the order of the decomposition constant K, indicating that
litter decomposition was the result of integrated action by microbe and many kinds of enzymes. The results suggested that differences in
litter composition and seasonal climate strongly influenced the microbial communities and the ecosystem processes they mediate. When
mixed with oak leaves in given stand, the pine litter had an accelerating decomposition rate, which might depend on the higher
microbial quantity and polyphenol oxidase activity in the mixed litter.

Key words: leaf litter decomposition; microbial quantity; enzyme activity; masson pine stands; mid-subtropical zone
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Table 1  Properties of experimental litters ( means +SD,n =3)

iz E il C/g-kg™! N/g-kg ™! P/g kg C/N

HiBR 98 7% 91 ( QL) 449.6 +7.3 b B 15.47 £0.44 a A 0.908 0. 028 a A 29.06+1.42 ¢ C
RIS (PL) 512.9+7.8 a A 7.62+0.36 ¢ C 0.145 £0.039 ¢ C 67.39 +2.18 a A
TRETYEY (ML) 500.1+9.5aA 9.12+0.47b B 0.295 +0.032 b B 54.81+1.92b B

1) [ =3 A AR NS FREWFRR 22 F A B E (P >0.05) W AR 'S FRENFRR 22 5 B % (P <0.01)

1.3 IEFEbRS ik
T2 FR i VR W 5% B L, £ Olson 3203
FREHERI M, = Mye ™ (X, M, WIEE R M, K

HE—F 1] ¢ B AYRLBRE b SR o0 R R0 TR
VB o iR e
Tl A R O 5 < 20l A PR R 2 R R
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TE VR P AT AR R T | 20 M SR A T R TR P W8 T
PES T SRR | 2o M A R R R R T
T . 1 AHES B (EU) 200 ELRAE R TR] (1 h)
W1 g FVEIEAL AL LA A 20 (37°C) | IRE TR
(30°C) . By (37°C) HY mg FFIN.
1.4 Hdibp

{1 SPSS 17. 0 B #EA TR A9 G0 dT. SR
PR FE 22 43 BT (One-way ANOVA ) | Duncan Fl
Dunnett ¥ BN RIZE BLR v B0 a0 12 2H 8, T
RN G YRR S PR 1Y) 22 5, ] Pearson
AEBHE LS R V5 V) R PR AR G 7

% H Microsoft Excel 2003 147 & FHIVE.

2 HRE5HM

2.1 AR R shas

FEBEAS St W N, B 5 o ik IF ) (R 386, 3 2%
PRI T R AR B/ NI ER B ST 12 1k
P H D AN EVE Y T R AR S T Wi
HY(E ). A ERTI(0 ~225 d) , Witk 8 75
FRGRREDN T ERA R TR 25 HE T
JE 1 (225 ~360 d) , IRA B Y BT E R A RH
WEMR T WAL K Y (P <0.05). R IR,
I RRAN A T5 W 0 T T A R K (54.34% ), HOR
g A RR UE 75 B (43.49% ) IR A L E T B B

(41.33%).

HRAE Olson FEWIE AL 16t 3 JE W+
AR B RBH T (] (a) ROHE 0 8, IR 2 B A,
M 3 2P IE W53 1% 50% R4 95% Fir FHRsHa] 45 5
m# 2 PR,

T2 AT LU 3 2RV Y o A T B S0
B LA BORARAE, o R R ¥HE 0. 948 L)
L 3 ZEURTE R A R ORI R TR A TS
> WA &Y > B RS E Y, FA % (R0 A i
95% Jt FHISHTA] ) A8 100 Sk B R AR Y& 40 > Wb 0 7%
> RAJHTEY) , EL A JR 7% v 1 &) e 10 LU iR 0
I IRATEN 3K 29.2% | 41.1% , 7] UL
I R V% AR 1) 0 i R T I BB A, 4 R VR A i
T JRTE Y0 3.

B 50% F143 1 95% FIr s I 1) B 47 Mo 4 &
R, 3 UK 8 95 % T i 18] 341 4 43+ 509% Fir
TR 4.5 f5 24, SR TR R E Y o f Se s
P2 AR AR A — 2

120.00

—o—QL

100.00 |

80.00

FRBPIAR %

60.00

40.00 T S S
0 45 90 135 180 225 270 315 360
S ia)/d
QL MRS 4 ; PL. B RAR AT Y s ML RS I, T IR
E1 AEMTERREDS
Fig. 1 Variation of dry weight remaining rate of forest

litters with decomposition time
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Table 2 Equation of dry weight remaining rate of litters with the development time

iz E sl B O YoE RER? oy fEHE K 53 fi# 50% FT FH A ]/ a 53 95% Fit I [R]/a
HiBR 8 7% 91 ( QL) y=96.377e 08572 0.948 0.8572 0.77 3.45
SEMMEW(PL)  y=97.707¢ %71 0. 951 0.667 1 1.00 4.46
TRA Y (ML) y =98. 695¢ ~0- 943 0.977 0.9439 0.72 3.16

D)y PEBRHR(% ) 5 02 3HIH (a)

2.2 JAEYE T RUEYECR Bh A

MR 3 FTLUE 3 ZE I I 9 h i A W B Bl
Hor R B AR R A B 25 5. BRTE 45 d F1315
d BB ARSI, M BR U Vi 4 v L B A A o Be 2
d BRI L B R B T
HIEAE 90 ~ 180 d X — B B, FLPT & He 5] 4 45 7%
90% LA |5 RGBT, MW B BRAE 225 ~315 d

X B A b g XA (> 67% ) Ab, HoAb i Bey DL A
HANFE( >53% ), JoH & 45 ~ 135 d X B[] B
BORAEHRFTE 90% LU L, i A4 X i, SRR M %
Y R B AR BRTE 90, 135 F1270 d B 5 4 Xt
R CH > 74% ) A6, HAb B B4 LLAI B 0 3 ( >
52% ) , T2k AT %) 506 e B A o3 it ek B PR o L
BIFS AL, (AR, 3 VY b B ML
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Table 3 Variation of microbial counts during litter decomposition process( Mean + SD)

B
x10°

TR B A
x10°

x10°

1154 EZ7
=3
, \ s} [i) R
i) 7 ﬂ
AICRIES /d x10°
45 0.617 +0.197 dB
90 0.732 +0.211 dA
135 0.068 +0.026 eA
. 180 0.579 +0. 163 dA
WHAR IR 54 (QL)
225 6.219 +1.802 abB
270 4.698 +1.224 bA
315 8.678 +2.513 aA
360 2.110 £0.756 cA
45 23.176 £5.134 aA
90 0.136 +0.098 cB
135 0.079 0.021 cA
— 180 0.229 +0. 161 cB
AN AT (PL) * ¢
225 0.582 +0.301 heC
270 0.271 +0. 125 cB
315 1.025 £0.473 bC
360 0.094 +0.066 cB
45 0.704 +0.203 cB
90 0.180 +0.092 dB
135 0.101 +0.047 dA
A 180 0.522 0. 100 cA
RA D (ML) * ¢
225 14.818 £2.315 aA
270 2.367 =1.118 bA
315 3.093 +1.032 bB
360 3.003 +0.998 bA

0.203 +0.096 {B
37.679 £8.026 bA

155.111 £31.274 aA

11.333 £1.006 cA
7.442 +1.178 dA
11.711 £1.110 cA
2.197 £0.985 eA
12.171 £1.014 cA

7.738 +£0.973 bA
7.178 +1.012bC

100.284 +26.301 aA

0.139 +£0.052 dC
0.230 +0.097 dB
0.824 £0.207 ¢B
0.100 +0.049 dC
0.008 +0.002 eC

9.614 +£1.529 bcA
14.058 +3.015 bB
29.467 +6.334 aB
0.775 £0.225 eB
7.175 £2.236 cA
0.641 £0.212 eB
0.398 £0.168 eB
3.502 £1.020 dB

0.137 £0.030 ¢B
0.081 £0.028 cA
0.010 +£0.004 dB
0.500 £0.087 aA
0.311 £0.054 bA
0.099 £0.032 cA
0.453 £0.066 aA
0.315 £0.058 bA

0.091 +0.021 aB
0.063 £0.009 aA
0.008 +£0.004 cB
0.072 +£0.010 aC
0.061 £0.010 aB
0.016 +£0.006 beB
0.028 +0.008 bC
0.024 +0.006 bC

0.330 £0.097 aA
0.096 +0.023 bA
0.022 +0.007 dA
0.126 +0.023 bB
0.056 £0.011 ¢B
0.022 +0.009 dB
0.059 £0.012 ¢B
0.093 +0.022 bB

0.957 £0.323 dC
38.492 +8.275 bA

155.189 +31.304 aA

12.412 +1.256 cA
13.972 +3.034 ¢B
16.508 +2.366 cA
11.328 +£3.564 cA
14.596 +1.828 cA

31.005 +6.128 bA
7.377 £1.119 ¢C

100.370 +26.326 aA
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Fig. 2 Variation of enzyme activities in different forest litter with decomposition time
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