1996 6 7

CHINESE JOURNAL OF APPLIED ECOLOGY, June 1996, 7(sup.) 110 116

[8.9]

ES
TSN N
HET FHEE . 510650)
. N : . N
N N NH]
: N :
NO3 , Al Mn . N
N

N

Effect of increased deposition of atmospheric nitrogen on forest ecosystem. Xiao Huilin,
Zhuo Muning and Wan Hongfu( Guangdong Institute of Eco-enwironmental and Soil S ci-
ences, Guangz hou 510650). -Chin. J .Appl.Ecol.,1996, 7(sup.): 110 116.

Based on literature data, the effect of increased deposition of at mospheric nitrogen on for—
est ecosystem is discussed in this paper. During last decades, the deposition of atmospher—
ic nitrogen is increased dramatically, and the relationship betw een nitrogen deposition and
nitrogen emission is linear. In some areas, nitrogen deposition has exceeded the N re—
quirement by forest ecosystem. T he stimulation of plant growth and the damage to myc—
orrhizae by the increased nitrogen deposition, the exchange of absorbed excess NH4 for
other nutrient cations in plant, and the competitive inhibition of the uptake of other nutri—
ent cations by high level of NHj in soil can lead to the deficiency of other nutrients in
plant and the disorder of forest nutrition. T he increase in nitrogen deposition will result
in enhanced nitrification, promoted leaching of NO3 and concomitant base cations, accel—
erated soil acidification, and forced Al and Mn mobilization. A high level of nitrogen in
plant due to the assimilation of large amount of excess nitrogen will increase the suscepti—
bility of tree plant to the stress of cold, frost, fungal pathogens and possible insect at—
tacks. The chronic increase in nitrogen deposition can induce the change in com munity
through interfering with successional dynamics.
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Table 1 Dry deposition velocity of several N compounds onto tree or forest canopies
HNO3 NO3 NH;3 NHj
Locations Species References
Michigen( USA) Quercus p alustris 0.44 10
Ulmus amer icana 1.20 10
Pinus nigra 0.20 10
Quercus p alustris( interior) 0.73 11
Quercus p alustris (perimeter) 1. 10 11
Pinus nigra (interior) 0.010 11
Pinus nigra (perimeter) 0. 056 11
Veluwe( Netherlands) Pseudotsuga menziesii 2.7 12
, N 1 2mg-L"
. . N N 9.0 19.5kg N -hm ™’ -
10kg N -hm " -a ', a'l ,
30 kg N , ,
~2 18
N-hm “-a " (Cunninghamia lanceolata)
. NHi (Pinus massoniana) , N
( ) 3 10 ,NO3 60.6 57.0kg N - hm ~ -
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N 5 10kg N -hm *- N
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Jansen (1987) N
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, N ( Pseudotsuga menziesii)
, N , N )
ce - N
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Table 2 Fluxes of NO3 N and NH; -N in some forest— , ,
ed catchments 13]
Al ) .
. Wet deposition  Outflow
Locations 5 N
Jergul, Norway 0.35 0.42 - 0. 04
Halsingland, Sweden 1.04 1.05 0.05 0.08 N
Jadras, Sweden 1.3 1.3 0.05 0.03
Kloten,Sweden 2.7 3.2 0.03 0.1
Gards jon, Sweden 6.3 4.6 0.023 0.24 N
Soderasen, Sweden 7.0 5.0 - 5.0
Langen Bramke, Germany 14.8 8.9 0.2 1.9 N
Dicke Bramke, Germany 14.8 8.9 0.3 6.4
Wintertal, Germany 14.8 8.9 0.3 16.0 B
Solling, G erm any 12.6 8.1 0.18 11.9
Waroneu, Belg ium 12.4 11.0 0.8 12.0
Robinette, Belgium 12.4 11.0 0.8 16.5 N
Vysoca pec, Czecho— 7.5 5.5 0.0 12.0
slovakia
:NHf N; :NOs —N. , N
14
N [ ], N

NO3
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Table 3 Area proportions(in% ) of heather and grasses in the vegetation cover in two Dutch nature reserves in 1980
and 1986(Schneider & Bresser, 1987)

Location

Year Pure heather

Heather> grass

Pure grass
Heather= grass Heather< grass

Het Gooi

De V eluwe

1980
1986
1980
1986

40 50
- 30
40 -

- - 10
30 - 20
10 - 50
- 40 60

* [31].See reference[31].
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