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Abstract

Enhanced supply of Ca?* as well as NO;™ is known to restrict the uptake of the Na* and CI” ion and
ameliorate growth under saline conditions. This test was conducted to investigate the ameliorating
effects of Ca(NQj3), or CaCl; on the growth and yield of NaCl-stressed tomato plants grown in plastic
pot filled with soil. All treatments except for the control were supplied with 80 mM NaCl for two
weeks after transporting. The saline solutions with nutrient were supplemented with either 0, 10 or 20
mM Ca(NOs); and either 0, 10 or 20 mM CaCl, during harvesting time from two weeks after trans-
porting. Ca(NOs), or CaCl, application enhanced the growth such as plant height, fresh weight, dry
weight, fruit number, and fruit weight, and yield of NaCl-stressed tomato, and also their effects
increased greater as concentration of supplemented Ca(NQ;), or CaCl, increased. Yield increased in
20 mM Ca(NO;), compared with the others except for the control. Photosynthetic rate in Ca treat-
ments was lower than that of the control, but higher than that of NaCl treatment. Leaf chlorophyll
content was higher in Ca treatments compared with the others, especially in younger leaf, while that
was not affected by concentration of supplemented Ca. Ca(NOs3); or CaCl, supply increased the K*
and Ca®* concentration of tomato plants, whereas the Na* transport to the leaves was inhibited. There
was a strong increase in the K*/Na* ratio in plants treated Ca(NOs), or CaCl,. CI” content of plants
was decreased by supplemental Ca(NO;), but CI” was increased in plants with CaCl, compared with
Ca(NO3);. N concentration in plants of tomato increased with enhanced Ca(NQs), or CaCl, supply. In
conclusion, our study confirms the potential of Ca(NQO;), or CaCl, to alleviate NaCl-induced growth
reductions in tomato.
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Table 1. Plant height, fresh and dry weight and T/R ratio of tomato as affected by NaCl and supplemental Ca(NOs), or

CaCl,.
Treatment Plant height Fresh weight (g) Dry weight (g) /R ratio
(cm) Top plant Root Top plant Root
Control 185 a¥ 676 a 66.0a 62.6a 735a 8.5
NaCl 160 d 567b 470¢ 50.7 ¢ 5.32d 8.2
10 NCN* 173 b 587b 48.6¢ 529¢ 537c 9.2
20 NCN 177b 630 a 62.2b 57.6b 6.92b 9.5
10 NCC 166 ¢ 565 b 482¢ 50.5¢ 532¢ 93
20 NCC 171 be 586 b 50.8¢ 52.8¢ 5.62¢ 9.4

210 NCN, NaCl+10 mM Ca(NOs),; 20 NCN, NaCl+20 mM Ca(NO3),; 10 NCC, NaCl+10 mM CaCl,; 20 NCC, NaCl+20

mM CaCl.

YMean separation within columns by Duncan's multiple range test at p<0.05.
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Table 2. Fruit weight, fruit number and yield of tomato as
affected by NaCl and supplemental Ca(NOs), or CaCl,.

Treatment Fruit weight ~ No of fruit Yield
€3} (ea/plant) (g/plant)

Control 174 & 156a 2711 a

NaCl 144 d 122¢ 1,757 ¢

10 NCN* 151c¢ 142b 2,147 b

20 NCN 162b 142b 2,295b

10NCC 146 d 124 c¢ 1,805 ¢
20 NCC 151 ¢ 13.6 be 2,054 be

10 NCN, NaCl+10 mM Ca(NOs),; 20 NCN, NaCl+20 mM
Ca(NO;),; 10 NCC, NaCl+10mM CaCl,; 20 NCC,
NaCl+20 mM CaCl,.
Mean separation within columns by Duncan's multiple
range test at p<0.05.
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Fig. 1. Chlorophyll content and photosynthetic rate in the
leaf of tomato as affected by NaCl and supplemental
Ca(NO3), or CaCl,. 10 NCN, NaCl+10 mM Ca(NQOs),; 20
NCN, NaCl+20mM Ca(NO;),; 10 NCC, NaCl+10 mM
CaCly; 20 NCC, NaCl+20 mM CaCl,.-
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Fig. 2. Mineral concentration (T-N, K and Ca) in the leaf-
stem of tomato as affected by NaCl and supplemental
Ca(NOj3), or CaCly. 10 NCN, NaCl+10 mM Ca(NOs),; 20
NCN, NaCl+20 mM Ca(NOs),; 10 NCC, NaCl+10 mM
CaCl,; 20 NCC, NaCl+20 mM CaCl,.
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Fig. 3. Na and Cl concentration in the leaf-stem of tomato
as affected by NaCl and supplemental Ca(NOs;), or CaCl,.
10 NCN, NaCl+10 mM Ca(NOs),; 20 NCN, NaCl+20 mM
Ca(NOs);; 10 NCC, NaCi+10mM CaCl; 20 NCC,
NaCl+20 mM CaCl,.
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