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Abstract Litter decomposition and nutrient release of four artificial forests in the subtropical

red soil and hilly region of

China were examined using the litter bag method within two consecutive years in this paper. Decomposition rates and the

release dynamics of carbon and nitrogen of the four forests Pinus massoniana Pinus elliotti

Cunninghamia lanceolata and

Schima superba + Pinus massoniana were measured. The experiments were conducted in two different decomposition

conditions of aboveground and belowground. The orders of litter decay rates annual mass loss

aboveground group were P. massoniana > S. superba + P. massoniana > P. elliottii
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experimental year and P. massoniana > S. superba + P. massoniana > C. lanceolata > P. elliottii in the second year. The
litter decay rates for aboveground group were generally higher than those for belowground group in the above forests and
that for P. massoniana forest was the highest among all during the whole experimental period. Litter decomposition processes
were simulated using Olson’s exponential models which were found the best of fits to the data. According to the models it
needs 4 — 10 years to reach the 95% of decay rate for the investigated forests in the experimental region and the time is
between that of 8 — 17 years for the warm temperate forest and that of 2 —8 years for the south subtropical forest. Release
dynamics of nutrients differed in four forest types and also by different decomposition periods. The release rates of carbon
showed a continuously increasing pattern in all the forests and those for aboveground group were higher than those for
belowground group. At the earlier decomposition stage the absolute content of nitrogen was increased in P. elliotiii forest

P. massonian and the mixed forest. Among all there was the most significant nitrogen accumulation and therefore the
lowest release rate of nitrogen for litters in P. elliottii forest during the two experimental years which was strongly
influenced by the initial ratio of carbon to nitrogen for litter samples in the overhead forest. The litter samples for
Cunninghamia lanceolata had the lowest C/N ratio and therefore a relatively high release rate for nitrogen during the two

experimental years.

Key Words litter decomposition nutrient release forest type subtropical
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Table 1 Site situation of the investigated forest types

Species Average height m Average DBH cm Density ind/hm? Age a Crown closure
Pinus massoniana 1 8.0 11.5 2187 18 0.75
Pinus elliottii 2 12.3 16. 1 1736 18 0.75
Cunninghamia 14.1 15.9 2051 18 0.75
lanceolata 3
+ Schima
superba + P. massoniana 4 17 o-10 3303 17 0- 80
2.1
1a 10 ~ 15 2m
X 2m x20cm 8mm 1 12
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Table 2 Litter decomposition models in different forests

* lo.s lg.95
Forest types Items Regression models R? Month Month
AG Y =0.9256¢ - 0034181 0.956675 11.37 53.86
P. massoniana forest BG Y =0.9566¢ ~ 0034441 0.969498 18.84 85.70
AG Y =0.9806e = 0330 0.978346 20.37 90. 02
P. elliottii forest BG Y =1.0918¢ "~ 0:02632¢ 0.935342 26.33 113.81
+ AG Y =0.9910¢ ~ 0- 040381 0.982681 15.88 69.32
S. superba + P. massoniana forest BG Y =0.9853¢ 0-02595¢ 0.992641 26. 14 114.88
AG Y =1.069¢ ™ 004261 0. 986069 17.94 72.30
C. lanceolata forest BG Y =1.0580¢ 002968 ¢ 0.982681 25.26 102.85
*Y % Y denotes litter decomposition remains AG and BG denote aboveground litter bags and belowground litter bags respectively ¢
t denotes time of decomposition
1 4
50%
50%
71.52% 1 1.49
2.05 2 1.12 1.39
1 4
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Table 3 Contents of nutrient elements for litters in the four investigated forests

/N
Forest types C % N % P % K % C/N N
Lignin/Nitrogen
P. massoniana forest 57.7529 0.7037 0.2160 0.0648 82. 0662 55.5884
P. elliottii forest 60.2451 0.5055 0.1970 0.0527 119.1749 98.1923
C. lanceolata forest 53.5840 1.0761 0.2097 0.0636 49.7946 60. 8358
Mixed forest 52.7317 0.8942 0.2676 0.0584 58.9691 35.8111
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Fig.4 Temporal change of carbon release rate of litter in different forests
a Pinus massoniana forest b Pinus elliottit forest ¢ Cunninghamia lanceolata forest d +

Schina superba + Pinus massoniana forest

diamonds denotes aboveground carbon release rate and the line with squares denotes belowground carbon release rate
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