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Growth Response and Changes of Nitrate and Sucrose Content in Tomato
under Salt Stress Condition
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Geun-Hyoung Choi, Kim Sam Cwaun, and Tae-Wan Kim*
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This experiment was carried out to find the growth response and changes of nitrate and soluble sugar
content in tomato leaves with salt stress. Tomato (Solanum lycopericum) seedlings were grown under
different electrical conductivity (EC) levels adjusted with CaCL as 1, 2, and 6 dS m’”. The growth response
and contents of nitrate and soluble sugar in tomato plants were examined at 7 and 14 days after salt
treatment. Leaf area and dry weight ratio of shoot to root of tomato plants were decreased as EC level
increased. Photosynthetic rate of leaves was reduced under high EC level due to the stomatal closure and
the reduction of transpiration rate. The soluble sugar and starch content were lower in the tomato leaves
grown under high EC level. Total nitrogen and nitrate contents were decreased in high EC level, whereas
the ammonium content was increased. High-salt stress induced the accumulation of salt crystal in
mesophyll cells of tomato leaf.
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Fig. 2. Changes of photosynthetic rate of tomato leaves grown
under different EC levels. In this figure, ns means no
significant difference and *, **, and *** mean significant
difference at p<0.05, p<0.01, and p<0.001, r espectively.
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Table 1. Fresh weight, dry weight, and leaf area of tomato plant grown for 14 daysunder different EC levels.

Fresh weight Dry weight
Treatment Lesf area
Shoot Shoot(A) Root(B) A/B
gplant™ gplant™ cmplant®
EC1dSm®* 16.73a 177a 17% 0.17a 12.63a 328.4a
EC2dSm®* 11.97b 1.49ab 113b 0.10b 11.27a 218.6b
EC6dSm™* 9.38b 1.22b 111b 0.16a 6.62b 126.7c

Significantly different at P<0.05 based on LSD tedt.

Fig. 1. Comparison of stomatal closure of tomato leaves grown under different EC levels with 1 dS m™(A) and 6 dS m™(B). (SEM,

20kv, X 500, x 2000).
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Fig. 3. Changes of soluble sugar and starch contents in tomato leaves under different EC levels. In this figure, ns means no
sgnificant differenceand *, **, and *** mean significant difference, at p<0.05, p<0.01, and p<0.001, respectively.
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Fig. 4. Changes of NH4"/NOs ratio in tomato leaveswith CaClz
sress. In thisfigure, ns means no significant difference and *,
** and *** mean significant difference at p<0.05, p<0.01, and
p<0.001, r espectively.

Table 2. Changes of nitrogen fraction substances content and enzyme activitiesrelated with nitrogen metabolism in leaves of tomato

seedlingswith CaCl2 stress.

Days Treatment T-N NOs-N NOz-N NHa"-N NR NiR GS
e mol g* FW oo s mol hr* g* FW -

0day EC1dSm* 5.07 122 04 12.2 484 129 245
EC1dSm® 4.86a 155a 0.5a 19.5¢ 48.4a 19.1a 274a
7 day EC2dSm* 4.75a 8.6a 0.2b 26.2b 16.1b 18.0a 30.4b
EC6dSmM* 4.77b 3.0b 0.1b 34.6a 9.7b 12.1b 334c
EC1dSm’* 4.8la 10.1a 0.7a 19.6b 67.8a 17.6a 36.4a
14 day EC2dSm* 4.82a 5.1b 0.2b 215b 9.7b 15.9a 39.4b
EC6dSm’* 4.64a 15b 0.1b 28.6a 6.5b 6.3b 424c

Significantly different at P<0.05 based on LSD test. (NR: nitrate reductase, NiR: nitrite reductase, GS: glutamine synthetase)
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Fig. 5. Salt crystal accumulation in leaf and root cdlls of tomato with CaClz stress. (A) Leaf, EC 1dSm™, (B) Leaf, EC 6 dSm™, (C)
Root, EC 1dSm™, (D) Root, EC 6 dSm™ (SEM, 20kv, X 500).
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