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Abstract

This study was conducted to investigate the effect of high concentration of sodium salts and chlo-
rides in soil on the growth of tomato and the uptake of minerals. The growth inhibition rates of plant
height and dry weight were different depending on salts, but they were not related to the electric con-
ductivities (EC) and acidities (pH) in the soil solution. The orders of growth inhibition were Cl, SO,,
CO;, PO, > NO; in the sodium salts series, and Na, K, Mg, NH, > Ca in the chlorides. The growth
inhibition rates of the sodium salts series tended to be larger than those of the chloride series. Yield
was lower 30%~10% in the sodium salt and chloride series than in the control. Chlorophyll content,
photosynthetic rate and stomatal conductance were lower in the sodium salts and chloride series than
in the control. Mineral concentration was lower in sodium salts and chlorides than in control. The
nitrate absorption was inhibited in all salts except for NaNO; and NH,Cl, and specially in NaCl and
Na,SO, treatments of the sodium salts and in KCl treatment of chloride series. K concentration was
reduced NaCl and Na,SO, treatments compared with the other salts. In the sodium salt series, cal-
cium and magnesium concentration were decreased antagonistically when sodium concentration was

increased.
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Table 1. Effect of high concentrations of sodium or chloride salts in soil on the plant height, fresh weight, dry weight, % dry

matter and root fresh weight of tomato plants.

Salt Plant height Fresh weight Dry weight Dried matter Root fresh
(cm) (® (8 rate (%) weight (g)
Control 138.0 a* 730 a 86.4a 11206 524a
NaCl 1203 ¢ 450d 56.0¢ 125a 432c¢c
Na,SO4 1238 ¢ 540c¢ 64.8d 12.1a 453bc
NaHCO; 130.5b 595¢ Tl4c 122 a 46.2b
NaNO; 1333b 670b 852a 124 a 46.5b
NaHPO, 1293 b 665 b 798b 120a 44.8 bc
MgCl, 1295b 580 ¢ 69.6¢c 122a 46.8b
CaCl, 1283 b 650b 780b 123 a 47.1b
KCl 129.0b 540 ¢ 64.8d 124a 426¢
NH,Cl1 1295b 595¢ Ti4c 120a 449 be

*Mean separation within columns by Duncan's multiple range test at p<0.05.
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Table 2. Effect of high concentrations of sodium or chlo-
ride salts in soil on the fruit count, mean fruit weight and
yield per plant of tomatoes.

Salts Fruit count Mean fruit Yield per
per plant weight (g) plant (g)

Control 17.7 a* 2292a 3349 a
NaCl 13.0¢ 170.1¢ 2211¢
Na,SO, 15.0b 1833 ¢ 2,750b
NaHCO; 173a 181.0¢c 2911a
NaNO; 155b 201.3b 3223a
NaHPO, 165b 1764 ¢ 3,121a
MgCl, 138¢c 201.4b 2,753 b
CaCl, 173a 1932 bc 3,258 a
KCl 153b 159.9d 2,715b
NH,Cl 168a 167.0d 3172a

*Mean separation within columns by Duncan's multiple
range test at p<0.05.
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Table 3. Effect of high concentrations of sodium or chloride salts in soil on the water potential, chlorophyll content, stomatal

conductance and photosynthetic rate of tomato plants.

Salts Water potential Chlorophyll content Stomatal conduct. Photosynthetic rate
(-MPa) (SDAD unit) (mol H,0-m™2-8™ (umol CO, - m™- 87
Control 0.07 b* 52a 028a 12.1a
NaCl 0.12a 46b 0.18¢c 6.8 ¢
Na,S0O, 0.13a 45b 0.16d 6.7¢
NaHCO; 0.09b 43b 0.21be 95b
NaNO; 0.11a 5la 0.24 ab 95b
NaHPO, 0.07b 48 ab 0.19¢ 89b
MgCl, 0.08 b 45b 0.20b 10.1 ab
CaCl, 0.08b 46b 023b 86b
KCl 0.13a 41 ¢ 0.18¢c 6.7¢
NH,Cl 0.08b 53a 025 ab 8.8b

“Mean separation within columns by Duncan's multiple range test at p<0.05.
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Table 4. Effect of high concentrations of sodium or chlo-
ride salts in soil on pH, EC and Cl content of soils.

EC cl
Salts pH @S-m™")  (mg- kg dry soil)
Control 6.13 b 0.76 ¢ 62b
NaCl 572¢  37la 4568a
N2,SO0, 564c  284c 78b
NaHCO, 6542  1.63d 86 b
NaNO, 598b  3.52b 78b
NaHPO,  664a  165d 75b
MeCl, 58b  357b 4534 a
CaCl, 591b  385a 4621 a
KCl 675a  3.12b 4612a
NH,CI 6.12b  346b 4236

*Mean separation within columns by Duncan's multiple
range test at p<0.05.
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Table 5. Effect of high concentrations of sodium or chloride salts in soil on the concentration of inorganic salts of tomato

plants.

Salts T-N(%) K (%) Ca (%) Mg (%) P (%) Na (%) Cl (%)
Control 75 76 35 15 29 02 0.01
NaCl 55 55 22 0.8 25 45 0.75
Na,SO, 6.0 35 25 1.4 26 42 0.0t
NaHCO; 5.8 55 15 15 25 3.5 0.02
NaNO, 12.0 6.0 15 0.8 25 35 0.01
Na,HPO, 8.0 56 12 0.6 5.0 3.5 0.02
MgCl, 8.0 45 1.1 18 25 02 0.78
CaCl, 8.5 78 44 12 26 0.1 0.75
NH,CI 73 6.5 12 02 26 0.1 0.86
KCl 6.0 8.5 05 0.1 25 0.1 092
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