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Eco-process of leaf litter decomposition in Xishuangbanna tropical rainforest

Southwest China II. Population dynamics of soil microbiota and nematodes
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Abstract Population dynamics of soil microbiota and nematodes during decomposition process of mixed leaf litters were
investigated based on field study in Xishuangbanna tropic rainforest and simulated investigation indoors. We designed
litterbags with coarse mesh size of 1 mm and fine mesh size of 100 pwm to restrict access by most soil macrofauna and mites
respectively to estimate the effects of different soil fauna components on litter decomposition. In the indoors experiment
sterilization and inoculation were adopted to investigate the different effects of nematodes and microbiota on leaf litters. The

results showed that microbial basal respiration declined during decomposition and positively correlated with the decay rate.
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The dynamics of microbial biomass and bacterial and fungal biomass measured from substrate-induced respiration SIR

kept to some succession route during litter decay. Commonly the dynamic of microbial community followed “ double peak”
route and presented distinct succession trend with gradually improvement of the carbon utilization of microbe when prey
stress of soil fauna that participated in the decay process existed. Otherwise microbial community conformed to “ single
peak-decadency” dynamic model microbial biomass decreased sequentially and the carbon utilization of microbe declined
as well as no prey stress occurring. On contrary to microbial “ double peak” dynamic model the development of soil fauna
accorded to “ single peak” pattern. The preyor and preyed had some ebb and flow connection between under “ prey-
excitation” effect which related to the intension of prey stress. “ Double peak” dynamic model of microbe accelerated the

decay process in some extent.
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Table 1 Average monthly temperature and amount of monthly precipitation at sampling time 2004-04 ~2005-03 in study site
2004 2005
Ttem 4 5 6 7 8 9 10 11 12 1 2 3
Apr. May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb.  Mar.
Temperature °C 21.5 23.6 24.7 25.5 25.2 25.4 24.2 22.3 19.8 15.0 16.8 19.3
56.8 45.8 0.0 1.5 0.0

Precipitation mm 263.0 779.0 223.9 79.9 169.0 204.6 160.1

2

Table 2 Physico-chemical properties of the top soil 0 ~2.5 cm in experiment fields in Xishuangbanna

Organic matter g kg ! Total nitrogen g kg~ C/N-ratio pH Density x10°mg m =3
48.3+£0.85 2.3+0.04 12.3£1.23 4.75£0.22 1.02 £0.10
+ Mean values = SE n=14
2.1
2004 3
45% 2 em X5 em 5 mm
3 2 I mm 100 pm
20 cm x20 cm 20 g 19.1¢g 4
3 ~100 pm 100 pm ~2 mm 7 100 pm
1 mm
2004 4 27 650 m 5 m
S5m
100 m 5 27 7 17 9 12 11 6 2005 1 9 3 13
310 d
3
Table 3 Basic properties of materials mixed leaf litters used in study
C % N % C/N-ratio Ash % Cellulose % Lignin %
49.1+0.22 1.11 £0.01 44.3 £0.16 7.41 £0.02 41.29 +0.06 28.26 £0.04
+ Mean values = SE n =3
2.2
0~2.5 cm
10 Il mx1m 0~2.5 cm 1.0 mm
4.26% 0.21% C/N12.0 pH4.71
0.5 cmx1 cm 2 mm 10 ¢cm x 10 ¢m 100 pm
6¢g 5.81 ¢
2 @ + M @ + +

MN
8 80°C 48 h -80C 24 h



2 . 643
25 ¢ 0.5 L
38 um 10 pm 70%
50 em x50 ¢cm x7 em 5 em 70%
24 +0.5 C 1000 Ix 12 h 30 d
10 x4 Collembola
Rotifer Enchytraeid Mite 100 g 300
200 15 80 5
2 c¢m 25 6 150
3 3 4 2cmx2ecm 0.2 pm
70% 22+0.5 C 1000 1x
12 h
6 20 40 60 80 110 140d 3 6 2
140 d
2.3
basal respiration BAR activity
substrate-induced respiration SIR biomass SIR
Bacterial SIR BR Fungal SIR FR
19
Cheng 1 BAR SIR BR FR
Co, Imot L™' NaOH o,
CO, 0.04mo} L~' NaOH CO,"“
" 0.04mo} L' HCI CO,
Tfﬁi’i
s Conhosun

Air pump

COLME N
CO, trap —>
(2 L, 1mol-L"! NaOH)

ifczﬁmﬂ

P Material
aterials
B
Incubating flask
TFK i L
Valve "R
Air stone

CO WU
Final CO, trap

Ak (50mL,0.04mol-L"! NaOH)
Air stone
1 CAFS — CO, Cheng & Coleman 1989

Fig. |

1.00 g

Simple CO,-measuring apparatus with a CAFS

1 2.5 ml



644 27

2 2.5 ml 3 2.5 ml 3.2¢ L7 4 2.5ml 16 ¢ L
4°C 12 h 2.5 ml
3 2.5 ml 16 ¢ L' SIR SIR SIR
30 min CAFS 22.5+£0.5 C 2 h 2
0.04 mol L™"  HCI CO, peG g™ ~h™!
2.4
4
1 mm 0.25 mm 26 pm 26 pm
100 ml 1000 ¥ min " 4 ~5 min 454 ¢ L°! 1000 r min "
15 s 2 20 pm
24 ~48 h
60°C 15 min 5% 4 ml
21
Tullgren 10 g
30 W 24 h 75%
3
3.1
3.1.1
2
oo . —#—C —K—F 00 - —&—M —A— MN
5 g
ET o EL 150 -
a =IO
g2 g 2
g > 100 |- g > 100 |
8= |z
X '
&9 50 [ &9 50|
K’ 3 K2
£ Ed
0 ! ! ! ! I I I 0 I ! I I I ! L I
0 50 100 150 200 250 300 350 0 20 40 60 80 100 120 140 160
435} (] Decay time (d) 4315} 1] Decay time (d)
2 BAR
Fig.2 Dynamic of basal respiration BAR for leaf litters during decomposition in field n =4 and simulated study n =3
C coarse mesh F fine mesh M Inoculate microbiota MN + Inoculate microbiota and
nematodes the same below
BAR C 80 d
BAR F p <0.05 BAR F BAR 135 d
CF 190 d BAR
60 d BAR MN 80 d M 110 d
BAR MN BAR M »<0.01

CF 0.63 0.80 MN M 0.67 0.71



2 . 645

3.1.2
3 C SIR 80 d F 0~1354d SIR
CF SIR 190 d SIR SIR F SIR
SIR 13 ” 113 ”
SIR MN 0~40d M 0~60d
MN SIR 80 d M SIR
MN SIR “ " M SIR
——C —=%—F —&— M —— MN
500 — 400 -
T A0 P
=g £ 5
7 E 300 =
£ Sgomp
o T 200 ok T
we we
% 100 - S, 100
3 3
O 1 | | | | | ] O | | | | 1 1 1 ]
0 50 100 150 200 250 300 350 0 20 40 60 80 100 120 140 160
SR R] Decay time (d) SR ] Decay time (d)
3 SIR

Fig.3 Total Substrate-Induced Respiration SIR for leaf litters during decomposition in field n =4 and simulated study n =3
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Fig.5 Fungal and Bacterial SIR  FR/BR  for leaf litters during decomposition in simulated study
Values are mean + SE n =3
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Fig.6  Microbial metabolic quotient ¢CO, for leaf litter during decomposition in field n =4 and simulated n =3
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