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Abstract. Also, t-cincreaseisdecreasein order In hydroponics, the accumulation of inorganic ions in the root zone are
closely related to the irrigation volume. Therefore, the effects of irrigation volume on the growth and yield of toma-
toes are very signigicant. This study was conducted to investigate the effect of irrigation volume on inorganic ions of
root zone in hydroponic culture using coir substrate. The irrigation volume was adjusted to 4 levels depending on the
integrated solar radiation for each growth period. The drainage ratio was calculated by daily amount of irrigation and
drainage. The higher irrigation volume is, drainage ratio and water absorption tended to increase. But, the water
absorption in the treatment of high irrigation volume was decreased in February and March compared to the treat-
ment of medium high irrigation volume. By calculating monthly average irrigation volume and the drainage ratio,
120 to 140 J/cm? in January, 100 to 120 J/cm? in February, 80 to 100 J/cm? in March, 70 to 90 J/cm? in April and 60
to 75 J/em? in May was detected as appropriate irrigation volume ranges which drainage ratio was 20-30%. The
higher irrigation volume, the lower the concentration of ions decrease, which could prevent the accumulation of
nutrients in the root zone. However, due to the characteristics of the coir substrate that absorbs ions, concentration of
ions was significantly high when the drainage ratio was 20-30%. However, concentrations of P and K were some-
times lower in the drainage than that of irrigation water regardless of the treatment. Mg and S were the most highly
accumulated ions even in the treatment of high irrigation volume. In low radiation season, there was no difference in
the ion concentration in the drainage depending on the irrigation volume. In high radiation season, the lower irriga-
tion volume, resulted to the higher ion concentration in the drainage. After March, it was difficult to prevent the
increase of ions concetration in the drainage by only adjusting irrigation volume. Thus, it is necessary to decrease the
EC of irrigation solution to prevent the accumulation of nutrients in the root zone.
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Fig. 1. Daily mean temperature and global radiation over experi-
ment period.
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Table 1. Set value of integrated radiation of treatment for cultiva-

tion period.
Integrated radiation (J/cm?)

Treatment -
Sep.-Dec.  Jan.-Mar. April May
Low 150 140 130 105
Medium low 130 120 110 90
Medium high 110 100 90 75
High 90 80 70 60
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Table 2. Monthly irrigation and drainage volume as affected by irrigation volume over cultivation period.

Irrigation volume (L/plant/day)

Drainage volume (L/plant/day)

Treatment
Jan. Feb. Mar. Apr. May Jan. Feb. Mar. Apr. May
Low 0.74 1.12 1.19 1.1 1.18 0.18 0.22 0.17 0.13 0.14
Medium low 0.87 1.31 1.35 1.32 1.37 0.29 0.28 0.17 0.15 0.14
Medium high 1.07 1.53 1.58 1.57 1.62 0.41 0.49 0.35 0.32 0.28
High 1.31 1.76 1.89 2.13 222 0.58 0.81 0.73 0.86 0.80

Table 3. Monthly water uptake and drain ratio as affected by irrigation volume over cultivation period.
Water uptake (L/plant/day) Drainage ratio (%)

Treatment
Jan. Feb. Mar. Apr. May Jan. Feb. Mar. Apr. May
Low 0.56 0.90 1.02 0.98 1.04 24.1 20.1 14.3 11.6 11.7
Medium low 0.58 1.03 1.18 1.17 1.23 33.8 21.7 12.9 11.2 8.6
Medium high 0.66 1.04 1.23 1.25 1.34 38.9 32.1 21.9 20.2 17.4
High 0.73 0.95 1.16 1.27 1.42 443 45.8 38.6 40.1 35.8
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Fig. 2. Change in ion contents in the drainage as affected by irrigation volume.
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