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Effect of Zero Drainage Using Drainage Zero Sensor on Root Zone
Environment, Growth and Yield in Tomato Rockwool Culture
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Jinju 660-701, Korea

Abstract. This study was carried out to investigate the effect of irrigation method adopted for reducing
nutrient solution drainage on the root zone environment, growth and yield of atomato crop grown in arock-
wool medium. The irrigation control methods used were large quantity irrigation a a long interval con-
trolled by only an integrated solar radiation sensor (standard), medium quantity irrigation a a medium
interval (zero drainage 1), and small quantity irrigation at a short interval (zero drainage 2) controlled by
both an integrated solar radiation sensor and a zero drainage sensor. The amount of the nutrient solution sup-
plied and the drain percentage per plant of the standard, zero drainage 1, and zero drainage 2 were 1.4, 0.9
and 0.8 L, and 23.8, 8.6 and 3.7%, respectively. The average, minimum, and maximum water contents and
EC of the standard, zero drainage 1, and zero drainage 2 were 64.5~88% and 1.5~3.5 dS - m, 40.3~76.0%
and 2.5~4.0dS-m2, and 56.3~69.0% and 2.7~3.7dS - m2, respectively. There was no difference in leaf
width, number of leaves, and stem diameter among the treatments. However, plant height and leaf length
decreased in the zero drainage 1 and 2 treatments as compared to the standard. The fruit marketable yield
per 10ain the zero drainage 1 and 2 treatments was about 93 and 88%, respectively, of that in the standard

treatment.
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Fig. 1. Schematic diagram of the experimental set-up using a drainage zero sensor.
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Fig. 2. Change of the amounts of irrigation and drainage per plant as affected by the drainage control method in the rock-

wool culture.
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Fig. 3. Change of the water content and EC in the substrates as affected by the drainage control method in the rockwool culture.
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Table 1. Effect of the zero drainage on growth of tomato plants at fina harvesting time.

Treatment” Plant height (cm)  Ledf length(cm)  Leaf width(cm)  No. of leaves  Stem diameterY (mm)
Standard 209.2 & 532a 63.4a 250a 17.2a
Zero drainage 1 206.2a 53.3a 59.5a 244 a 17.0a
Zero drainage 2 208.7a 53.0a 62.3a 250a 175a

*Standard, irrigation management and drain percentage controlled by only aintegrated solar radiation sensor (average drain
percentage were 23.8%); zero drainage 1, irrigation management and drain percentage controlled by an integrated solar radia-
tion sensor and a drainage zero sensor (average drain percentage were 8.6%); and zero drainage 2, irrigation management and
drain percentage controlled by an integrated solar radiation sensor and a drainage zero sensor (average drain rates were 3.7%).
YStem diameter was measured at above the third flower cluster.

*Mean separation within columns by Duncan’s multiple range test at 5%.

Table 2. Effect of the zero drainage on fruit yield and quality of hydroponicaly grown tomatoes.

Treatment” Marketableyield (kg/10a) Mean fruit weight (g) Marketable fruits (%)  Soluble solids (°Brix)
Standard 8502.9 & 1785a 76.2a 40a
Zerodrainage 1 7846.4 a 169.2b 76.7 a 49a
Zero drainage 2 7497.8b 1685b 748a 47a

“Standard, irrigation management and drain percentage controlled by only aintegrated solar radiation sensor (average drain
percentage were 23.8%); zero drainage 1, irrigation management and drain percentage controlled by an integrated solar radia-
tion sensor and a drainage zero sensor (average drain percentage were 8.6%); and zero drainage 2, irrigation management and
drain percentage controlled by an integrated solar radiation sensor and adrainage zero sensor (average drain rates were 3.7%).
YMean separation within columns by Duncan’s multiple range test at 5%.
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Table 3. Effect of the zero drainage on percent fruit size
distribution of hydroponically grown tomatoes.

2 Small Medium Large
Treatment (100~150¢g) (151~200g) (= 201g)
Standard 206b 37.1a 423a
Zero drainage 1 28.7a 36.0a 35.3b
Zero drainage 2 285a 388a 326b

“Standard, irrigation management and drain percentage con-
trolled by only a integrated solar radiation sensor (average
drain percentage were 23.8%); zero drainage 1, irrigation
management and drain percentage controlled by an inte-
grated solar radiation sensor and a drainage zero sensor
(average drain percentage were 8.6%); and zero drainage 2,
irrigation management and drain percentage controlled by
an integrated solar radiation sensor and a drainage zero sen-
sor (average drain rates were 3.7%).

YMean separation within columns by Duncan's multiple
range test at 5%.
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