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Table 1 Uptake of ammonium and nitrate by tea plants

cultivated in ammonium nitrate solution

Wegenfll RFRCE  E O Uptake of N (mmol L1
Incubation time Proton release A A A
(h) (mmol L™") NH; - N NO; - N
12 0.094 £0.014b 0.113 £0.031b  0.000 0. 000h
24 0.222 £0.072ab  0.221 £0.036b 0. 137 £0.009a
48 0.321 £0.049a 0.497 £0.090a 0. 154 +0. 032a
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Fig.1 Dynamics of proton or hydroxyl release from tea plant
roots under constant pH of 5. 0 in solutions different in

ammonium/ nitrate molar ratio
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Table 2 Proton release from tea plant roots as affected by pH,

-1
constant or non-constant (mm()l L )

Qb Treatment & pH Constant pH JE{H pH Non-constant pH

B NHS -N o 0.389 £0.035 0. 153 £0. 026
NH,' /NO; =1:1 0.332 0. 023 0.117 £0.010
PG A A NO; =N —0.062 £0.018 -0.031 +0. 005

®3 EpHE5iEpH HHTERMESEMHSENREE

Table 3 Uptake of ammonium and nitrate by tea plants as affected by pH, constant or non-constant (mmol L")

Ak 3 {H pH Constant pH JE4H pH Non-constant pH
Treatment NH,” -N NO; -N NH,” - N NO; -N
N NHS -N 0.524 £0.094a 0. 000 +0. 000¢ 0.246 £0.033a 0. 000 £0. 000c

NH," /NO; =1:1
A% NO; -N

0.488 £0.032a
0. 000 +0. 000b

0.226 £0.023b
0.366 +0.015a

0.216 £0.021a
0. 000 +0. 000b

0.073 £0. 006b
0. 141 £0.028a
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Fig.2 Effect of initial concentration of NH," of the solution on

decrease in its pH after 24h of tea plant cultivation
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Fig.3 Relationship between ammonium uptake and proton release by

tea plants cultivated for 24h in solutions different in NH," concentration
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Fig.4 Effect of initial nitrate concentration of the solution on

increase in its pH after 24 h of tea plant cultivation
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Fig.5 Dynamics of protons release from tea plant roots cultivated
in solutions with molar ratio of NH,” /NO; being 1: 1 and

pH kept constant at 4.5, 5.0 and 5.5, separately
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EFFECT OF FORMS OF NITROGEN ON PROTON RELEASE FROM
TEA PLANT ROOTS UNDER HYDROPONIC CONDITION

Wan Qing'?  Xu Renkou'" Li Xinghui’
(1 State Key Laboratory of Soil and Sustainable Agriculture , Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Tea Science Institute of Nanjing Agricultural University, Nanjing 210095, China)

Abstract In order to explore mechanisms of tea plant roots acidifying soils, a hydroponic experiment was carried out
using the method of automatic potentiometric titration to investigate effects of different forms of nitrogen, i.e. NH, - N,
NO, - N and ammonium nitrate, on proton release from tea plant roots in the solution of constant pH. Results show that
tea plant roots released protons in the presence of ammonium at a higher rate than they did in the solution containing am-
monium and nitrate with mole ratio of NH,/ NO, =1:1; but they released hydroxyl in the presence of nitrate. The re-
lease of proton release was positively related the initial concentration of ammonium in the solution and with the uptake of
ammonium by tea plant roots, too. Within the range of pH from 4.5 to 5.5, the maximum proton release occurred in the
treatment with initial pH being 5.0, and then in the treatment with initial pH being 4.5, and the least in the treatment
with initial pH being 5.5. To culture tea plants with ammonium nitrate solution validated the plant’ s ammoniaphilic fea-
ture. It was found that longer duration of incubation in ammonium nitrate solution increased the plant’ s uptake of both am-
monium and nitrate and its release of proton as well. However, at the end of the incubation, the plants were found to have
absorbed more ammonium than nitrate. The findings suggest that tea plants preferred to absorb ammonium, which leads to
release of more protons from their roots, thus causing acidification of the soil in tea gardens.

Key words Tea plant; Ammonium; Nitrate; Proton release; Acidification
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