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Responses of volatile halogenated organic compounds fluxes from forest floor to simulated
nitrogen deposition in Dinghushan. WU Wang-wang ZHENG Lidi HUANG Xingran HU
Bao-ye YI Zhi-gang’ ( College of Resources and Environment Fujian Agriculture and Forestry
University ~Fuzhou 350002 China) .

Abstract: Volatile halogenated organic compounds ( VOX) are known as atmospheric pollutants
which contribute to stratospheric ozone depletion and global warming. Although ocean is consi—
dered to be the major source and sink of VOX VOX from forest ecosystems still have significant
effect on global VOX cycle. Increasing global nitrogen deposition plays a great role in structure
and function of forest ecosystems leading to changing of VOX uptake and emission from forest
floor. Static chamber coupled with preconcentrator-GC-MS technique was employed to study the
responses of VOX fluxes from forest floor with simulated elevated nitrogen deposition in two major
forests namely pine forest ( PF) and monsoon evergreen broadleaf forest ( BF) in Dinghushan.

The results showed that PF floor acted as sink for VOX at the control sites with the maximum up—
take rate of —428.32 pmol * m > *s~' for I 1 2-richloroethane. The uptake rates of VOX de—
creased with enhanced nitrogen deposition and the medium nitrogen addition had a significant
influence on VOX flux in PF  with the change from sink to source. BF floor acted as source for
VOX at the control sites. The emission rates of VOX decreased with enhanced nitrogen deposi—
tion with a significant difference between the control and nitrogen addition sites and BF forest
floor changed from source to sink for some VOXs. Significant differences were found between for—
ests at the control sites but the difference diminished or even disappeared with nitrogen addition.

Significant correlations were observed between vinyl-chloride and 1 2-dichloropropane and
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1 1 2-richloroethane at nitrogen addition sites in PF. In BF significant correlations were also

found between chloromethane and vinyl-chloride chloroethane and chlorobenzene and between

chlorobenzene and most tested VOXs. These results indicated the same mechanism of response of

the tested VOXs to nitrogen deposition in forest floor. There were no obvious diurnal variations for

VOX fluxes at the control site but a small emission peak appeared at 07: 00 and the highest up—

take rates were observed at 13:00 for most of the VOXs at high nitrogen addition sites in BF.

Key words: volatile halogenated organic compounds ( VOX) ; nitrogen deposition; forest; vola—

tile organic compounds ( VOCs) ; Dinghushan.
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Table 1 Soil properties (0 —10 cm) and their responses to
nitrogen additions in PF and BF

pH
(g+kg™) (g ke™)

3.89 24.0 0.95
3.82 25.2 0.96
3.78 21.7 0.85
3.70 41.9 1.85
3.69 44.4 1.88
3.59 4.7 1.80
3.62 45.0 1.77

( Huang et al. 2012) .
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Fig.1 Flux of VOX in PF ( A) and BF ( B) floor with nat—
ural nitrogen deposition
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Fig. 2 Effect of nitrogen deposition on VOX flux in PF

(A) and BF (B) floor
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Table 2 One-way ANOVA analysis of VOX flux between 01)
PF and BF °
K N MN (P<0.05)( 3)
F P F P F P ( Wu-
57.861 0002 0.963 0.3820.048  0.838 osmaa et al. 1990; Saini et al. 1995) .
12.143  0.025 6.087 0.069  9.346 0.038
12.336  0.025 3.100 0.153 10.027 0.034 °
4 2- 11.270 0.028  8.087 0.047  9.350 0.038 2.3
12- 11.276  0.028 130.261  0.000 167.156  0.000
112- 18.295 0.013 82.957 0.001 152.304 0.000 . .,
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sio  (2007a)
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“ ”
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Table 3 Correlation coefficients between VOX in PF and BF floor with nitrogen treatment
12- 112-
PF BF PF BF PF BF PF BF PF BF PF  BF
1 1
0.893*  0.869** 1 1
0.473 0.738" 0.679 0.507 1 1
12- 0. 800 0.603 0.943** 0.373 0.750 0.862** 1 1
112- -0.754 0.007 ~0.927** -0.625 ~0.882°  0.324 ~0.969** 0.620 1 1
0.814"  0.934**  0.958** 0.783" 0.747 0.729" 0.999** 0.676" -0.971** 0.197 1 1
# 0.05 ( ) Sk ok 0.01 ( )
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Fig.3 Diurnal variations of VOX flux in BF floor without
N (A) and with HN ( B) treatment
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