24 7 Vol. 24,No. 7
2004 7 ACTA ECOLOGICA SINICA Jul. ,2004

N

’ Iz ’
( s 526070)
N . N .
3 ) N 0.50,0.80  0.87,
(p<<0.05);6 s 3 0.41.,0.73 0.70, 3
s (Castanopsis chinensis ,
0.34) (Pinus massoniana s 0.87); 6 ,
(Machilus chinensis , 0.25), (
0.75). N N o >N 3
(p<<0.05), .6 ., N
, N (p<<0.05), N (Schima superba)
- N . .N
. ) N N
( N ) .
:N ; ; ; ;

Litter decomposition and its responses to simulated N deposition for the major

plants of Dinghushan forests in subtropical China

MO Jiang—Ming , XUE Jing—Hua , FANG YUI’I*TiI’lg (Dinghushan Forest Ecosystem Research Stations South China Botanical
Garden, Chinese Academy of Sciences, Zhaoging , Guangdong 526070, China). Acta Ecologica Sinica,2004,24(7) :1413~ 1420.

Abstract: Atmospheric deposition of nitrogen - specifically oxides of nitrogen (nitrate and NO,) mainly from fossil fuel
emissions and also ammonium from production and use of fertilizers remain elevated in industrial regions of the world and are
accelerating in many developing regions. Concern about the ecological effects of elevated N deposition on the functioning of
forest ecosystem is increasing. Chronically elevated atmospheric N deposition to forests can affect litter decomposition, critical
processes affecting soil fertility and primary productivity of ecosystems. An assessment of the effects of increased atmospheric
N deposition on litter decomposition is critical to understanding its effects on forest structure and function. The emission of
nitrogenous compounds from industry and agriculture is likely to increase rapidly in China. However, little information about
the impacts of nitrogen deposition on forest ecosystems in China is available. To partially fill this information gap, litter

decomposition and its responses to simulated N deposition for the major plants of Dinghushan forests in subtropical China were

studied.
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This study was conducted in three forest types in the UNESCO/MAB Dinghushan Biosphere Reserve (DHSBR) in
southern China: pine (PF), pine-broadleaf mixed (MF). and monsoon evergreen broadleaf forests (MEBF-mature). Nitrogen
addition experiments were initiated within each of the three forest types in 2003. Four N addition treatments (in three
replicates ) were established in mature forest: Control, Low N (5g N/(m?* + a)), Medium N (10 g N/(m* * a)) and High N
(15 g N/(m? » a)), but only three treatments were established in mixed and pine forests (Control, Low N and Medium N).
For this purpose 30 plots (20m X 10m) were set up (12 in MEBF, 9 in MF and 9 in PF forest) surrounded by a 10 m wide
buffer strip. All plots and treatments were laid out randomly. NH,NOj; solution was sprayed monthly by hand onto the floor of
these plots as 12 equal application over the whole year and beginning in July 2003.

Litter decomposition was determined by using closed, mesh litter bags in the plots. A total of 1800 bags of MEBF litter
(300 bags for each species or mixed litter; leaf litter of Castanopsis chinensis, Syzygium rehderianum, Machilus chinensis,
Cryptocarya chinensis, and mixed litter (mixed about one fifth and one fifth of leaf litter for each species) ), 810 bags of MF
litter (needle of Pinus massoniana, leaf litter of Schima superba, and mixed litter (needle plus leaf litter of Schima superba,
mixed about half and half )) and 270 bags of PF litter (needle of Pinus massoniana) were prepared from mesh (0.5 mm in the
bottom and 2 mm in the top) polyvinyl screen of approximately 25 cm X 25 cm in dimension. Each bag was filled with about 10
g, air-dried mass, of litter. In May 2003, these litter bags were evenly distributed among 2 randomly selected subplots (we
divided each plots into 8 subplots of 5m X 5m). Five litter bags for each species or for each mixed litter (300 bags for MEBF,
135 bags and 45 bags at each collection) were collected from each plot at about 3, 6, 9, 12, 16, and 24 months after the start
of the study.

Litter decomposition rates varied depending on forests, the species of plant litter and the length of exposure of plant litter
on the forest floor. During the first 3 months period, there was a significant difference in mass loss of decomposing litter
among forests (p<C0.05). After decomposing for 3 months, the mean fraction of initial mass of decomposing litter remaining
(MFDL) in monsoon evergreen broadleaf forest, mixed forest and pine forest was 0. 50, 0. 80 and 0. 87, respectively. After
decomposing for 6 months. the MFDL for these three forests was 0. 41, 0.73 and 0.70, respectively. During the first 3
months, Castanopsis chinensis of MEBF showed the greatest mass loss (the MFDL was 0. 34), while Pinus massoniana of PF
showed the least mass loss (the MFDL was 0. 87). However, after decomposing for 6 months, Machilus chinensis of MEBF
showed the greatest mass loss (the MFDL was 0. 25), and Pinus massoniana of MF showed the least mass loss (the MFDL was
0.75). Responses of decomposition rates to elevated N deposition also varied depending on forest type. species of plant litter,
and the length of exposure of plant litter to the N treatment. In the pine forest, mass loss of decomposing pine needles was
found to be significantly higher in both low N treatment and medium N treatment than in the control after 3 months (p<C0. 05,
the mean f{raction of mass remaining of decomposing pine needle for control, low N treatment and medium N treatment was
0.87, 0. 81 and 0. 80, respectively) ., but no significant difference was found between them after 6 months treatment. In mixed
forest, medium N treatment was found to significantly increase mass loss of decomposing pine needles only after treatment for
6 months (p<C0.05), but the other species showed no response to N additions over any length of exposure. In monsoon
evergreen broadleaf forest, most species showed a negative effect (Less mass was lost in N treatment plots than in control
plots) of N addition in litter decomposition. On the whole, the effects of N deposition on litter decomposition in Dinghushan
forests generally varied from positive to negative depending on stage of forest succession. Factors, especially soil N
availability, possibly influencing the effects of N deposition on litter decomposition in the region studied are discussed.

Key words :N deposition; litter decomposition; response; forest; subtropics
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Table 1  Soil properties in pine, mixed and monsoon evergreen broad-leaved forests of Dinghushan in subtropical China (mean, SE in
parenthesis)[18]
N
F - Soil depth  Organic matter (%) Total N C/N pH Bulk density ~ Moisture content
res .
orest ype (em) ) (g/cm®) 5
© 0~20 2.73 (0.17) 0. 09 (0.01) 16.79 (0.94) 4.03 (0.02) 1. 41 (0.04) 24.90 (1.10)
@ 0~20 3.45 (0.35) 0.10 (0.01) 18.90 (0.97) 3.86 (0.02) 1.30 (0. 04) 25.97 (0.91)
0~20 5.35 (0.58) 0.19 (0.01) 15.91 (0. 86) 3.79 (0.06) 1. 21 (0.03) 38.57 (1.19)
(D Pine; @ Pine-broadleaf mixed; @) Monsoon evergreen broad-leaved forest
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