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Effect of EC Level of Irrigation Solution on Tomato Growth and Inorganic
Ions of Root Zone in Soilless Culture of Tomato Plant Using Coir Substrate
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Nam Jun Kang’*, and Hyo Gil Choi’
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Institute of Agric. & Life Sci., Gyeongsang National University, Jinju, 52828, Korea
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Abstract. In hydroponics, the nutrient solution is supplied considering the water and nutrient uptake characteristics
of crops. However, as the ionic uptake characteristics are changed as a result of the weather conditions or the growth
response of the crops, the root zone can not be maintained in optimal condition. In addition, the coir substrate has
been used mainly for the tomato cultivation in place of the inorganic substrate, there are few studies on long-term
cultivation using coir substrate. Therefore, this study was conducted to investigate the effect of EC level of irrigation
solution on tomato growth and inorganic ions of root zone in soilless culture using coir. Coir substrate mixed with 5 :
5 chip and dust was used. EC level of irrigation solution was 1.0, 1.5, 2.0, and 3.0 dS'm™'. At the initial stage, NO;-
N, P, Ca and Mg in the drainage were lower than the irrigation level at 1.0 and 1.5 dS'm™’. However, EC 2.0 dS'm!
or higher, all the ions except P were highly concentrated in the drainage. The average fruit weight was not signifi-
cantly different between 1.0 and 1.5 dS'm™ until 3th cluster, but from the next cluster, the higher the EC level, the
smaller the weight. The number of fruit and yield to 6th cluster was the highest at 1.5dS'm™. From the next cluster,
The yield was decreased with the higher EC level. At the early stage of growth, BER occurred only in EC 3.0 dS'm™,
but increased in all treatments with increasing irradiation. The incidence rate of EC 3.0 dS'm™ was higher than that
of the lower EC level treatment.

Additional key words : EC, drainage, blossom-end rot(BER), soluble solids content
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Table 1. The chemical composition of nutrient solution for exper-

iment.

EC  NO;-N P S K Ca Mg
(dS'm™) (mgL™")

10 999 165 320 1416 617 282

15 1426 257 473 2016 859 383

20 1842 357 690 2845 1187 539

30 2806 520 941 4264 1672 787
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Fig. 1. Change in EC and pH in drainage solution as affected by EC level of irrigation solution.
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Fig. 2. Change in ion contents in the drainage as affected by EC level of irrigation solution.
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Table 2. Growth of tomato plants as affected by EC level of irrigation solution.

EC Plant height Stem diameter

(dsm™) (cm) (mm) No. of cluster No. of node
1.0 5973 a 16.1 a 199 a 96.7 a
1.5 587.5 ab 172 a 20.5a 98.1a
2.0 589.7 ab 174 a 21.0a 96.3 a
3.0 5742 b 16.4 a 202 a 96.3 a

7 Means separation within columns by Duncan’s multiple range test at 5% level.
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Table 3. Characteristics of tomato fruit as affected by EC level of
irrigation solution.

Fruit Soluble
EC solids
(dS'm™) Weight Length Width content
4] (mm) (mm) (°Brix )
1.0 168.6 a 573 a 722a 5.6 be
1.5 1559b 56.2 ab 70.1 ab 6.0b
2.0 1179 ¢ 50.4 b 63.0b 7.1a
3.0 98.4d 48.0 ¢ 592¢ 72a

“ Means separation within columns by Duncan’s multiple range
test at 5% level.
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Fig. 3. Incidence of blossom-end rot of tomato fruit as affected by

Fruit weight (g)

EC level of irrigation solution. Values represent the means +
standard deviations.
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Fig. 4. Distribution of fruit weight as affected by EC level of irri-
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