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Changes of Nitrogen Uptake, Growth and Activities
of Nitrogen Metabolizing Enzymes by
Different Source of Nitrogen in Tobacco

Sang Gak Lee*, Sang In Shim*, Byeung Hoa Kang* and Kill Kwan Bae™

ABSTRACT : Tobacco plant was grown for 40 days hydroponically in nutrient solutions
composed of different forms of nitrogen, like NO; -N, NH,"-N, and a mixed formulation of
NO; -N and NH,*-N. Uptake response, nitrate reductase, and glutamine synthetase activity at
growth stage were investigated to understand the basic knowledge of nitrogen metabolism, The
better growth of shoot and root was observed in the mixed nutrient solution than NO;~-N or
NH,*-N, alone. The plant growth in NH,"-N nutrient solution was poor due to ammonium tox-
icity. The pH of nutrient solution containing NO;~-N increased up to 40 days after transplanting,
But the pH of solution containing NH,*-N decreased drastically to 3.42 at 20 days after trans-
plant. The pH in the mixed formulation dropped to pH 3.64 at 30 days after transplant and
showed re-increase, It is assumed that nitrogen of NH,*-N form was taken up preferentially at
early stage and NO;™-N form was taken up preferentially at middle stage in the treatment with
the mixed solution. The result indicates that the relative proportion of nitrogen forms affected
the uptake patterns at each growth stages. The contents of chlorophyll and soluble protein were
high with the mixed solution. Total nitrogen content was the highest in NH,"-N solution and the
content also increased by the application of the mixed type of nitrogen, The amount of nitrate in
leaves was high in NO;™-N treatment and the amount of ammonium was high in NH,*-N treat-
ment. The activity of nitrate reductase or glutamine synthetase was highest in the leaves grown
in mixed nutrient solution than in those with any other single of nitrogen form,

Key words : Nitrogen forms, Ammonium, Nitrate, Nitrate reductase, Glutamine synthetase.
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Fig. 1. Changes in pH of the nutrient so-
lutions for tobacco cultivation with
different nitrogen forms. The seed-
lings were transplanted into nutrient
solution at 6-leaf stage. @: NO;~-N
form; a: NO/-N form:; J: Mixed
(NO;=-N: NH,*-N = 1:1) form.
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Table 1. Stem height, fresh weight of shoot and root and leaf area of tobacco grown in solution

cultures with different nitrogen forms

Stem height

Fresh weight (g /plant)

Leaf area

Nit:
rrogen {cm) Shoot

source

Root (cm? /plant)

10 20 30 40 10 20 30

40 10 20 30 40 10 20 30 40

NO;™-N 35 8.3
NH,*-N 3.17
Mixed(1:1) 3.4 8.8°

23.7% 64.3% 11.4* 56.7* 321.8°544.3" 6.6°
6.4° 11.6° 22.8° 8.0° 28.5° 93.2® 88.3° 3.5° 11.0° 12.5° 15.6° 225 565° 861° 857°
27.5* 66.5* 11.3% 53.8% 315.2*602.4* 5.3 42.1* 70.1° 86.6* 303 1137* 3292 5647

54.5% 78.6% 90.2* 297° 1129* 3288% 5453°

* The same letters in a column are not significantly different with Duncan’s multiple range test (P=0.05).

* Days after transplanting
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Table 2. Chlorophyll, total nitrogen, and soluble protein content of tobacco leaves grown in sol-
ution cultures with different nitrogen forms

Nitrogen source Soluble protein{mg /g FW)

Total nitrogen(%)

Chlorophyll(mg /g FW)

NO;™-N 5.34ab*
NH,*-N 4.87b
Mixed(1:1) 6.05a

2.09c 2.66b
3.92a 2.32b
2.99b 3.32a

* The same letters in a column are not significantly different with Duncan’s multiple range test(P=0.05).
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Fig. 2. Effects of nitrogen forms on the con-
tents of nitrate and ammonium in the
leaves of tobacco plants grown with
solution cultures. The both content of
nitrate and ammonium were deter-
mined at 40 days after transplanting,
For formulation and additive as nitro-
gen forms of medium, see the mate-
rials and methods. []: nitrate; B:
ammonium,
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Fig. 3. Effects of different nitrogen forms on
the activities of two major enzymes,
nitrate reductase and glutamine syn-
thetase, in the nitrogen metabolism in
tobacco leaves. Activities of the en-
zymes were assayed at 40 days after
transplanting. []: nitrate reductase;
A: glutamine synthetase,
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