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Effect of nitrate concentration on proton release by faba-bean roots

MAO Jia'?, XU Ren-Kou', WAN Qing'?, CHEN Rong-Fu', LI Xing-Hui*, SHEN Ren-Fang'

(1. State Key Laboratory of Soil and Sustainable Agriculture; Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2. Institute of Tea Science, Nanjing Agriculture University, Nanjing 210095, China)

Abstract In the effort to understand the mechanisms of enhanced soil acidification by legume plants, the effect of nitrate dose on
proton release by the roots of faba-bean under medium pH conditions was analyzed in solution culture experiment and by automatic
potentiometric titration at a constant pH. The results show that the roots of faba-bean release the largest amount of protons when no
external nitrate source is available, inducing a drastic decline (1.93 units) in medium pH. The cumulative amount of released proton
after ten incubations reaches 37.5 mmol per gram dry-root. With increasing nitrate concentration, the amount of released protons and
change in medium pH decrease. When nitrate concentration increases to 1.0 mmol - L™, only a small amount of proton is released at
the early stage of the culture experiment (in fact, some amount of OH™ is released at the later stage of the experiment). When there is
no external nitrate or it is available at low levels, legume plants derive N from biological nitrogen fixation, leading to higher cation
than anion uptake. Under this condition, plant roots release protons to ensure that the charges are well in balance. Results also indi-
cate that protons in the culture solutions come mainly from direct releases by faba-bean roots. The effect of organic acid on the
amounts of proton in the medium is generally negligible. Addition of nitrate can reduce H' release by faba-bean roots.
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Fig. 1 pH changes of nutrient solution for faba-bean with incubation times under different NO;™ levels
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Fig. 2 Cumulative amount of released proton from

faba-bean roots under different NO;3™ levels
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Biomass, and contents of Ca, Mg, K and N of shoots and roots of faba-bean after incubation
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(g-kg
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Mg

K
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0
0.25

4.22
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5.32
5.59
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34.9
36.5
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13.7
15.8

73.6
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95.8
97.2

252
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3.79
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18.2
17.3

5.2
6.1
6.1
6.7

65.3
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68.1
73.3
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31.1
35.1
40.9
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