Journal of Bio-Environment Control, 16(4):328-332, (2007)

=9 HREEI} AENlES| 8, £Y, FEYAT L
27|52 B30l 0Kl Qe

OgHd™ - =& - olAd" - Z|Ho|" - o|xlEP
LA DTS AR FE, A A T4 A8 z=ATH

Effect of Salt Concentration in Soil on
the Growth, Yield, Photosynthetic Rate, and Mineral Uptake of
Tomato in Protected Cultivation
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Abstract. This study was conducted to investigate the effects of high concentrations of salts in soil on the
growth, yield, quality, photosynthetic rate, and mineral uptake of tomato (‘House Momotaro’) in pot culti-
vation.

The growth of tomato such as plant height, top plant weight and root weight decreased as the concentrations
of salts in soils increased. Yield decreased by 31% and 41% in EC 5.0 and 7.5 dS-m™’, respectively com-
pared with the salt concentration of EC 1.5 dS-m™".

Yield reduction was caused by low mean weight and number of fruit if at high salt concentration in soil, and
affected by low photosynthetic rate and water potential in leaf. The rate of blossom-end rot was highest
(16.7%) in EC 7.5dS*m™' and increased as the concentrations of salts in soils increased. The contents of
soluble solids and titratable acids showed a tendency to increase with increasing the concentrations of salts
in soils.

Photosynthetic rate, water potential and stomatal conductance in leaf decreased as the salt concentration in
soil increased. The higher the salt concentration in soil, the lower the mineral uptake such as T-N, P, K, Ca
and Mg but, the higher the content of Na.
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Table 1. Effect of salt concentration in soil on the growth of tomato in protected cultivation.

Salt con. Plant height  Stemdiam  Internode Fresh weight (g) Dry weight (g)

(dsm™) (cm) (cm) length (cm) Top Root Top Root
EC1.0 87.0 a* 123 a 453 a 1928 a 172 a 204 a 1.8a
EC25 832a 124 a 462 a 17450 15.5bc 21.6a 19a
EC5.0 714b 093 b 41.5b 1634 c¢ 14.5¢cd 20.1a 1.8a
EC7.5 68.4b 0.82¢ 40.5b 1545d 13.7d 169b 1.5b

“Mean separation within columns by Duncan’s multiple range test at P<0.05.
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Table 2. Effect of salt concentration in soil on the mean fruit weight, fruit number, and yield of tomato in protected cultiva-

tion.
Salt con. Me?n fruit No. of fruiting Fruit weight Yield Percentage f’f
@S m™') weight (g) (kg/pl.) (kg/l0a)  Marketable fruit (%)
EC1.0 129.0 a* 11.4a 147a 5,488 a 77.2
EC25 129.0 a 11.4a 147a 5,498 a 74.6
EC 5.0 92.0b 11.1a 1.02b 3,810b 58.6
EC7.5 87.0c 99b 0.86¢ 3,216¢ 55.6

“Mean separation within columns by Duncan’s multiple range test at P<0.05.

Table 3. Effect of salt concentration in soil on the soluble solids and titratable acidity of tomato in protected cultivation.

Salt con. Soluble solids Titratable acidity Ratio of sugar Percentage of
(dS-m™) (°Brix) to acidity Blossom-end rot (%)
EC1.0 420 0430 98a 32¢

EC25 45b 042b 10.7 a 37¢

ECs5.0 52a 0502 104a 97b

EC175 56a 0.55a 102a 16.7a

“Mean separation within columns by Duncan’s multiple range test at P<0.05.
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Table 4. Effect of salt concentration in soil on the chlorophyll concentration, water potential, and photosynthesis of tomato

leaf in protected cultivation.

Salt con. Chlorophyll con. Water potential Stomatal conduc. Photosynthesis
(dS-m™) (SPAD unit) (—~Mpa) (mol-m2-57") (ol*m™2-571)
"EC 1.0 65.0 a® 02¢c 02a 80a
EC25 62.0a 03c 02a 75a
EC5.0 42.0b 0.6b 0.1b 52b
EC175 40.0b 0.8a 0.1b 43b

“Mean separation within columns by Duncan’s multiple range test at P<0.05.

Table 5. Effect of salt concentration in soil on the inorganic ion content of tomato plant in protected cultivation.

(S;ét_crg{‘i) TN (%) P,0, (%) Ca0 (%) MgO (%) K0 (%) Na,0 (%)
EC 1.0 142 0.7a 29a 182 24a 030
EC25 182 0.7a 28a 1.6b 23a 0.7b
EC 5.0 162 07a 25b 13¢ 1.8b 20a
EC7.5 1.8a 09a 2.5b 1.5b l4c 22a

“Mean separation within columns by Duncan’s multiple range test at P<0.05.
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