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Effects of Acid Deposition on Uptake of Nutrients by Vegetables
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(1. Agro-Environment Protection Institute, Tianjin 300191, China;2. Environmental Engineering Department, Southwest
Agriculture University, Chongqing 400716, China)

Abstract: Chongqing City is one of the regions seriously affected by acid deposition in China. In order to study effects of acid de-
positions on nutrients absorption of vegetables, several plots, where cowpea, cabbage and tomato were grown, were carried out with
polluted and control areas in Chongging. The experimental results showed that effects on vegetable absorption of N, P, K and S were
different based on various inputs of acid depositions and different soil acidification. We found that the input of S in the heavily polluted
area was as high as double in control area. For individual vegetable, the amounts of K, P, N and S adsorbed by the vegetable at the
heavily polluted plot were generally lower than that at control area. The reduction of K absorption was the most significant in com-
parison with other tested elements. There was also obvious difference between three vegetables. Tomato and cowpea both have been
found to be sensitive to acidic deposition and acidified soil, but cabbage is rather resistant. Mechanism of acid deposition effects on
plant nutrients was briefly analyzed and discussed in the present study.
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Table 1 Average concentrations of air pollutants (during the growing season)
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/mg m>/mg m*/mg-m >/t km s H /mgrm @ /mg m >/ mg m P/t km? e H /mg e m T /mg o m T /mg s m >/t km 2 H !
Juled 0.160  0.050 0.39 9.6 0.125  0.041 0.235 8.5 0. 141 0.050  0.181 7.3
Ik 0.008  0.005 0.01 2.8 0.016  0.006  0.242 5.0 0. 031 0.018  0.099 4.1
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Table 2 Anion concentrations (mol * L.=") and their contributions (% ) in rain water

We BE 4y 0N 0.300, 0.282 il
0.285 cmol * kg™', # Jp 43 5 A
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EINSREY )73 349. 8 5.28 16.46 30.78 250.65 3.0 5.6 91.4 » — ; N
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Table 3 Cation concentrations (pmol * L=') and their contributions (% ) in rain water
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Table 4 Averages of ion concentrations in the studied soil (emol * kg")

W e AR P Hg Pb LS GRS LS RS IKIETERT B T
/mg + keg™' /mg kg™ /mg+ kg™' Na* K* Mgt Ca’*  ADIY Cl-  NO; S0i~ F- Cl- NO; SO0i~
JUlEH 0~20cm 4.58  79.64 0.431 44.56  0.277 0.300 1.081 7.211 0.258 1.373 0.401 0.221 0.027 0.113 0.309 0.203
20~40 ¢cm 5.36  51.80 0.296 41.69  0.294 0.282 1.131 24.826 0.052 1.379 0.124 0.132 0.048 0.078 0. 104 0. 112
CJ/Z 543 36.49 0.188 38.26  0.220 0.285 1.186 9.226 0.058 1.173 0.100 0.153 0.043 0.096 0.078 0. 119
I 0~20cm 4.64 54.82 0.102 36.07 0.277 0.525 1.121 10.459 0.080 1.814 1.766 0.041 0.028 0.272 0. 652 0.238
20 ~40 cm 6.00  8.82 0. 064 34.80 0.239 0.326 1.266 13.285 0.000 1.236 0.217 0.115 0.035 0.105 0.158 0. 110
C)Z  6.74 5.9 0. 042 34.28 0.206 0.279 1.073 12.096 0.000 1.391 0.085 0.059 0.034 0.088 0.111 0.090
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Table 5 Average concentrations of N, K, S in organic fertilizer
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Table 6 Comparison of biomass and economic production

RO PRIBMNFARY (kg « hm~2)
Table 9 Input and uptake of P (kg + hm?)
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Table 10 Input and uptake of S (kg * hm~?)
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Table 7 Input and uptake of N (kg * hm~?2)
EING il [EEaRi]
Julgde HoE uledl Bde Uk ok

i H

CANC) H i (AR
Juk¥e v Juedt e Jukd ok
HPUEHA  16.38 12.72  32.19 27.52  6.07 5.73
MKE A 28.06 16.85 39.69 18.36 23.53 9.98
B 13.72 17.13  61.44 70.65 12.69 16.01

RE|

HHEHIA  114.78 95.00 239.28 205.48 45.15 42.81
LARET A 246.28 199.14 145.43 211.90 275.44 270.00
F A A 5.89  5.43  10.23 10.02 2.60 0.88
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Table 8 Input and uptake of K (kg * hm~?)
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Figure 1 Effects of acid depositions on nutrients uptake
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Table 11 Concentrations of K in various parts of cowpea

i, i ES - I
Jule 9.55 13.70 11.63 9.55
v, 15.39 21.51 18. 45 16.07
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Table 12 Concentrations of K in various parts of cabbage

Hh A gt HiE et bl i
Jule 5.51 3.90 3.36 4.46 4.06
L2 5.62 5.28 4.52 5.37 3. 60
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Table 13 Concentrations of K in various parts of tomato
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