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Vegetation Uptake of Nitrogen and Base Cation in China and Its Role in
Soil Acidification

Duan Lei' , Huang Yong mei’ , Hao Ji ming1 , Zhou Zhongpingl(l . Department of Environmental Science and
Engineering , Tsinghua University , Beijing 100084, China E- mail : Iduan @tsinghua .edu.cn; 2 Resource Science Re-
search Institute , Beijing Normal University, Beijing 100875)

Abstract : Vegetation uptake of nitrogen and base cation, as well as acid deposition, is an important source of soil acidity .
Based on the net primary productivity and ele mental composition, the uptake rate of nitrogen and base cation was esti-
mated for each vegetation type in China. Result showed that the uptake rate of nitrogen was commonly low in southeast
China and high in northwest China, and decreased gradually from southeast to northwest in northwest China. In addi-
tion, the uptake rate of base cation was very high ( >2.0 keq*( hm?ea) ') for subtropical/ tropical broadleaf evergreen
forest, te mperate limestone broadleaf deciduous forest, te mperate deciduous shrub, and subtropical/ tropical savanna in
the northeast of Huabei Plain, the south of Yunan province , and the west of Hainan Island respectively, and low ( <
0.5 keq'(hmz'a) ) I) for subtropical evergreen coniferous forest in east China and deserts and steppes in arid region of
west China. Although vegetation uptake caused no increase of soil acidity in almost all areas in China, the acidity input
caused by vegetation uptake was quite high ( > 0.5 keq*(h m?+a) " ') and even higher than the current acid deposition in
some areas , where soil acidification might happen because the total acidity input exceeded the alkalinity produced by soil

weathering .
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1 /keq®(hm?+a) !
Table 1 ~ Vegetation uptake of nitrogen and base cation in China
N K Ca Mg Na BC BC N
0.51 0.11 1.40 0.25 1.76 1.3
0 .41 0.09 1.12 0.20 1.41 1.0
0.29 0.10 0.23 0.14 0.48 0.2
0.98 0.08 1.28 0.72 2.09 1.1
( 0.09 0.01 0.12 0.07 0.20 0.1
0.16 0.02 0.10 0.14 0.26 0.1
0.13 0.02 0.06 0.08 0.15 0.0
0.55 0.12 0.68 0.16 0.96 0.4
0.73 0.16 0.93 0.21 1.30 0.6
0.58 0.16 0.29 0.12 0.57 0.0
0.21 0.04 0.13 0.08 0.25 0.0
0.39 0.06 0.19 0.11 0.01 0.37 0.0
1.17 0.19 0.56 0.32 0.02 1.10 -0.1
0.50 0.10 0.47 0.30 0.87 0.4
0.67 0.06 0.88 0.49 1.43 0.8
0.87 0.15 0.95 0.11 1.21 0.3
0.56 0.10 0.35 0.05 0.51 -0.1
0.16 0.02 1.17 0.07 1.26 1.1
0.38 0.11 1.39 0.12 1.62 1.2
0.27 0.02 0.37 0.03 0.43 0.2
0.36 0.28 2.30 0.10 2.68 2.3
. 0.92 0.11 0.44 0.15 0.69 -0.2
0.10 0.01 0.20 0.02 0.23 0.1
0.34 0.04 0.16 0.05 0.25 -0.1
) 0.94 0.21 0.47 0.16 0.01 0.85 -0.1
) 0.47 0.10 0.23 0.08 0.01 0.42 -0.1
. 1.99 0.88 0.86 0.37 2.11 0.1
2.06 0.56 1.37 0.50 0.02 2.44 0.4
1.73 0.65 1.99 0.49 0.14 3.27 1.5
2.06 0.68 0.96 0.37 0.03 2.02 0.0
1.46 0.10 1.48 0.42 2.00 0.5
1.60 0.59 1.28 0.39 2.27 0.7
2.88 0.55 2.24 0.81 3.61 0.7
2.19 0.97 0.94 0.41 2.32 0.1
1.73 0.65 1.99 0.49 0.14 3.27 1.5
2.94 0.94 1.70 1.11 0.01 3.75 0.8
2.94 0.94 1.70 1.11 0.01 3.75 0.8
1.19 0.90 0.77 0.32 0.04 2.03 0.8
2.23 0.39 2.62 0.79 1.77 4.68 2.5
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N K Ca Mg Na BC BC N
1.67 0.34 1.81 0.09 2.24 0.6
0.96 0.13 0.37 0.02 0.52 -0.4
3.07 0.76 1.28 0.05 2.09 -1.0
1.48 0.10 0.37 0.05 0.52 -1.0
1.86 0.42 0.36 0.22 1.00 -0.9
2.13 0.55 0.58 0.19 1.32 -0.8
1.74 0.43 0.68 1.05 2.16 0.4
1.83 0.39 1.02 0.29 1.70 -0.1
2.43 0.51 1.36 0.39 2.26 -0.2
1.66 0.26 0.44 0.69 1.40 -0.3
2.96 0.74 1.24 0.06 2.03 -0.9
0 .46 0.14 0.37 0.68 1.19 0.7
0 .49 0.18 0.53 0.95 1.66 1.2
0.28 0.05 0.20 0.32 0.57 0.3
0 .41 0.15 0.10 0.04 0.29 -0.1
2.02 1.02 0 .41 6.73 8.17 6.2
0.39 0.04 0.32 0.03 0.39 0.0
1.32 0.28 0.94 0.04 1.26 -0.1
0.92 0.11 0.16 0.02 0.29 -0.6
0.63 0.34 0.26 0.03 0.63 0.0
1.24 0.49 0.86 0.18 1.52 0.3
0.80 0.19 0.64 1.22 2.05 1.3
0.43 0.16 0.29 0.46 0.91 0.5
0.65 0.22 0.37 1.08 1.67 1.0
0.59 0.16 0.23 1.35 1.74 1.2
0.66 0.11 0.40 0.70 1.21 0.6
0.17 0.07 0.11 0.02 0.20 0.0
3.51 0.80 0.32 0.08 1.20 -23
3.24 0.74 0.30 0.07 1.11 -2.1
1.29 0.33 0.39 0.02 0.75 -0.5
1.12 0.60 0.43 0.01 1.04 -0.1
1.32 0.30 0.21 0.05 0.55 -0.8
0.70 0.16 0.11 0.02 0.29 -0.4
0.67 0.15 0.11 0.02 0.28 -0.4
0.51 0.14 0.10 0.01 0.25 -0.3
0.92 0.26 0.18 0.01 0 .46 -0.5
0.65 0.19 0.21 0.05 0 .45 -0.2
0.69 0.21 0.22 0.05 0 .48 -0.2
0.66 0.20 0.21 0.05 0 .46 -0.2
0.32 0.10 0.11 0.02 0.23 -0.1
0.11 0.05 0.04 0.00 0.08 0.0
0.27 0.08 0.05 0.01 0.14 -0.1
0.19 0.08 0.06 0.00 0.14 -0.1
0.19 0.08 0.06 0.00 0.14 -0.1
0.28 0.07 0.06 0.00 0.13 -0.2
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N K Ca Mg Na BC BCG N

( N ) 1.49 0.40 1.66 0.38 2.43 0.9
( ) 1.49 0.40 1.66 0.38 2.43 0.9
2.34 0.78 0.40 0.15 1.33 -1.0

( . ) 2.43 0.53 0.51 2 .84 3 .88 1.5

( N ) 1.64 0.43 0.34 1.83 2.61 1.0

( ) 1.23 0.42 0.92 0.14 1.48 0.3
0.90 0.16 0.25 0.03 0.44 -0.5

1.76 0.42 0.35 0.11 0.87 -0.9

1.17 0.29 0.63 0.20 1.12 0.0

3.11 1.16 0.35 0.28 1.78 -1.3

1.02 0.23 0.40 0.05 0.68 -0.3

2

Table 2 Average uptake rate of each ecosystem in China

/keq'(hmz'a) -1

/t*(hm’a) ' N K Ca Mg Na BC BG N
7.00 0.52 0.09 0.59 0.22 0.02 0.90 0.4
10.11 1.33 0.43 1.11 0.35 0.05 1.90 0.6
3.51 2.00 0.42 1.01 0.79 0.40 1.83 -0.2
0.43 0.72 0.23 0.39 - 0.86 1.48 0.8
0.93 0.98 0.27 0.32 - 0.06 0.65 -0.3
1.21 1.73 0.49 0.46 - 0.62 1.58 -0.2
4.32 1.14 0.31 0.66 0.30 0.38 1.36 0.2

1

Fig.1  Vegetation uptake of nitrogen in China
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Fig.2 Comparison of vegetation uptake of

potas

sium with nitrogen in China
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Fig.3  Vegetation uptake of base cation in China
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4 ( )
Fig .4  Acidity input caused by vegetation uptake in China ( Negative means alkalinity)
s R s [ BC Juin 0.002
( ) ~0.015eq/ m’ T ,
P P
, ( . ) ,

1 Sverdrup H, Warfving P. The Role of Weathering and

3 /keq*(hm2+a) ~! Forestry in Determining the Acidity of Lakes in Sweden.
Table 3 Acidity input of some ecosystem in China Water, Air and Soil Pollution, 1990, 52: 71 ~78.
2 > ,
(51 b : : ,1999.51 ~198 .
0.1 0.2 1.3 3 >
0.2 0.3 0.3 ,1996.175 ~328 .
0.3 0.4 1.1 .
0.4 0.6 1.2 ’ ’
0.5 0.5 0.8 , 1997 31 ~117.
0.3 0.3 0.8 5
0.6 0.2 0.6
,1982.1 ~418.
D 6 ( ). ) : , 1980 .143
P ~ 748 .
7 . , ( )
, 1988 .22 ~ 51 .
B
2 b * “ ”»
[ X]min R (85-912-01-04) ,1995 ,92.
* Posch M, de Smet P A M, Hettelingh FPetal. (eds.) .
s : Calculation and Mapping of Critical Loads Thresholds in

Europe . Coordination Center for Effects, RIVM Report,
BUy = BCp + BCy - Q<[BClun (2) the Netherlands , 1995 37 .





