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Effects of Different Types of Litters on Soil Organic Carbon Mineralization
SHI Xue-jun' PAN Jian-jun' CHEN Jin-ying' YANG Zhi-giang' ZHANG Li-ming' > SUN Bo® LI Zhong-pei’
1. College of Resource and Environmental Sciences Nanjing Agricultural University Nanjing 210095 China 2.Institute of Soil Science
Chinese Academy of Sciences Nanjing 210008 China
Abstract Using litter incubation experiment in laboratory decomposition discrepancies of four typical litters from Zijin Mountain were analyzed.
The results show that organic carbon mineralization rates of soil with litters all involve fast and slow decomposition stages and the differences are
that the former has shorter duration more daily decomposition quantity while the latter is opposite. Organic carbon mineralization rates of soil
with litters rapidly reached maximum in the early days of incubation and the order is soil with Cynodon dactylon litter CK+ BMD  23.88 +
0.62 mg d™' soil with Pinus massoniana liter CK + PML ~ 17.93 £ 0.99 mg d™' soil with Quercus acutissima litter CK + QAC
15.39+0.16 mg d™' and soil with Cyclobalanopsis glauca liter CK + CGO  7.26 +0.34 mg d™' and with significant difference
between each other p < 0.05 . This order has not significant correlation to litter initial chemical elements. The amount of organic carbon
mineralized accumulation within three months incubation is CK + BMD 338.21 £+6.99 mg CK+ QAC 323.48 +£13.68 mg CK+
PML 278.34+13.91 mgand CK+ CGO 245.21 +4.58 mg. 198.17-297.18 mg CO,-C are released during litter incubation which
occupies 20.29%-31.70% of the total litter organic carbon amounts. Power curve model can describe the trends of organic carbon
mineralization rate and mineralized accumulation amount which has a good correlation with their change.

Key words litters decomposition soil organic carbon mineralization rate mineralization amount
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0
CN 60°C 2 mm
’ 1.3
H,S0,-H,0, -
GB/T 20805-2006
1.4
1
2 500 mL
1.1 5 1
4 3
118°48'24" ~ 118°53'04"E 32°01'57" ~ 32°16’15"N. CK 100g 2 mm
31 km’ 18.7 kn’ 4 100 g )
900 ~ 1 000 mm g '
15.7°C 4897 C 233 d 65+5 %
13 600 30 mL 0.5 mot L' NaOH
Pinus massoniana Co,
lamb Pinus thunbergii parlatore 5% 3
Platycladus orientalis franco
Quercus acutissima carr Quercus
variabilis blume Liquidambar formosana hance
Celtis sinensispers NaOH
. . BaCl,
Cyclobalanopsis glauca oerst Castanopis
sclerophylla schott Photinia serrulata lindl NaOH
Ilex chinensis sims €0,
Cynodon dactylon pers Zoysia  japonica : o,
steud Eremochloa ophiuroides “ 246 10 14
Ophiopogon. japonicus 18 22 26 30 37 44 51 61 71 81 91d.
1.2 1.5
Microsoft Excel SPSS13.0
0~10 cm LSD  one-way ANOVA
1.11 g em™ 17.54
g kg 1.41 g kg™'
2
2 mm 2 mm
0.149 mm 2.1
4 CGO
QAC PML 1.
BMD 3 4 488.47 483.14
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522.96  459.26 g kg™! 17.93+0.99 mg d”' > CK+ QAC 15.39+0.16
p <0.05 mg d”'>CK+CGO 7.26+0.34 mg d™'
p>0.05 p<0.05 .
p< N C/N
0.05 p> »
0.05 16.11 g kg™
> 12.64 g kg™' > 12.41 g kg™ >
10.24 g kg™ »
34.47% 26.86% >20%  CIN
22.10% 5.53% 7
4 30 1 4
30.33 CGO 51.06 PML .
CK + CGO ’s
2730.58 mg CK+ QAC 2719.92 mg CK + PML 1 P
2672.16 mg  CK+BMD 2799.55 mg. 20| T Gone
1 ! w X —o— CK+BMD
Table 1 Initial chemical properties of litters used 5 s ¢ CK+PML
Ig kg™! /g kg™! / 1% é
CGO 488.47 b 16.11 a 30.33 26.86 b 8 10
QAC 483.14 be 12.64 b 38.24 22.10 ¢ g
PML 522.96 a 10.24 b 51.06 34.47 a
BMD  459.26 2.41b  37.01 5.53 d 5
1 3
0 100
2.2
1
CO, Fig.1 Dynamics of organic carbon mineralization rates
1.
2.3
2
Co,
% .o,
o, o,
2. 3
C0,-C CK + BMD 338.21 + 6.99
mg> CK + QAC 323.48 + 13.68 mg > CK + PML
278.34 + 13.91 mg> CK + CGO 245.21 + 4.58
mg 100 g 2¢g
12.66% CK+BMD 11.89% CK
B +QAC 9.94% CK+PML  8.98% CK + CGO .
CK + QAC  CK + BMD
p < p>0.05
0.01 .4 p<0.05 .

2d

CK + BMD 23.88 + 0.62 mg d™' > CK + PML

2
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30% 33.10% ~40.25% 1 2 :
60% 53.15% ~ 60.24% 2 Table 2 Fitting equation of organic carbon mineralization
40% characteristic curves during incubation period
Y = by x X" R?
CK Y =3.857x X 0% 0.926
CK + CGO Y=15.03 x X037 0.925
4 CK + QAC Y =27.811x X 06 0.979
CK + PML Y =24.121 x X 062 0.979
86.09% 85.47% 83.10% CK + BMD V222251 x x-0-5 0.811
80.82% . 91d CK Y =4.008 x X057 0.995
4 198.17 ~ 297.18 m CO.-C CK+CGO Y =11.439 x X*7 0.987
: : & ? CK + QAC Y =26.244 x X5 0.985
20.29% ~ 31.70% CK + PML Y = 26.489 x X052 0.998
3 CK + BMD Y =37.199 x X0-4! 0.987
1 X d Y mg
28 29
400
350 -
= 300 - 1~2a
B 250 4 91 d 198.17 ~
2 0l 297.18 mg  C0,-C 2
=
E 150 |- 32.05% ~ 40.74% 1
® 100 |- 51.95% ~ 59.14% 2 75.97% ~
50 |- 83.53%
CK
ba
2
Fig.2  Total mineralization amount of organic carbon 2
during incubation period 3.2
2.4
C/N /N C/P
#3 Giardina ®
22
: C/N /N
Y = by x X" 4
2 . CK + BMD 23.88 +
3 0.62 mgd'> CK+PML 17.93+0.99 mg d™
> CK+QAC 15.39+0.16 mg d”' > CK+ CGO
3.1 7.26+0.34 mg d'
1
3
22.10% ~ 34.47 %
C/N
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