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Appropriate Each Iirigation Quantity in Imigation System Controlled
by Drainage Level Sensor for Pedite Bag Culture of Tomato

Sung Eun Kim', Sang Youn Sim’, Sang Don Lee', and Young Shik Kim'
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Abstract. This research was conducted to investigate the effects of irrigation quantity in irrigation management
system controlled by drainage level sensors for perlite bag culture on the growth and yields of tomatoes during
different growth stages. Tomato plants were irrigated with four selected methods; supplying small quantity
(—~70 mL) during entire growth (S-S), large quantity (~ 145 mL) during entire growth (L-L), small quantity
before harvesting the first cluster fruits and large quantity after harvesting (S-L), and large quantity until
harvesting the first cluster fruits and small quantity after harvesting (L-S). The irrigation quantity supplied
in each time was gradually adjusted along with the ratios as the tomato crop grew during different growth
stages. The growth of the tomato plants was unstable and slow during the entire cropping period when the
plant was irrigated by small or large quantities (S-S or L-L). In L-S treatment, the growth phase of the tomato
was changed from vegetative to generative growth on the basis of the plant development index when each
irrigation quantity was changed. The L-S treatment exhibited the largest root volume and yields with stable
drainage ratios. Therefore, the optimum irrigation quantity was determined as 145 mL before harvesting the

first cluster fruits and 70 mL after harvesting.

Additional key words: generative growth, growth phase, hydroponics, Solanum lycopersicum, vegetative growth
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Fig. 1. Method to measure the stem diameter at the uppermost
flowering truss. The upper arrow and the lower arrow show
the place of growing tip and the uppermost flowering truss.
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Fig. 2. Bag weight and daily integrated solar radiation (DISR) by various irrigation management methods. L-L: Irrigation time was
longer still, L-S: Irrigation is a long time has been shortened, S-L: Irrigation is a short time has been prolonged, S-S: Irrigation

time was shorter still.
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Fig. 3. Drainage ratio (%) in various irrigation management methods. S-S: Irrigation time was shorter still, S-L: Irrigation is a short

time has been prolonged, L-S: Irrigation is a long time has been shortened, L-L: Irrigation time was longer still, DISR: Daily
integrated solar radiation.

Table 1. Growth characteristics of tomato in perlite bag culture in various irrigation management methods (June 7, 2010).

z Plant height Leaf length Leaf width Stem diameter Number Fresh weight

Treatment

(cm) (cm) (cm) (mm) of node (g/plant)
S-S 249 50.2 59.5 12.0 322 b 1500 c
S-L 246 51.5 60.4 12.3 322 b 1754 a
L-S 250 52.2 61.0 12.2 324 b 1585 b
L-L 246 52.0 62.6 12.4 33.0 a" 1581 b
F-test ns’ ns ns ns x> **

#S-S: Irrigation time was shorter still, S-L: Irrigation is a short time has been prolonged, L-S: Irrigation is a long time has been
shortened, L-L: Irrigation time was longer still.

'No statistical significance.

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.

Table 2. Yield and fruit quality of tomato in perlite bag culture in various irrigation management methods (investigated on June
3, 2010).

Treatment® Total yield Marketable yield Small fruit < 100 g Marketable yield ratio Sugaz cgntents
(g/plant) (g/plant) (g/plant) (%) (°Brix)

S-S 1575 b 1499 b 76.0 b 95.2 5.6

S-L 1478 bc 1385 ¢ 928 b 93.7 5.6

L-S 1786 a 1678 a 108 ab 93.9 5.6

L-L 1446 c 1330 ¢ 116 a 91.9 5.5

F-test ** * ** ns

“S-S: Irrigation time was shorter still, S-L: Irrigation is a short time has been prolonged, L-S: Irrigation is a long time has been
shortened, L-L: Irrigation time was longer still.

'No statistical significance.

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 4. Plant Development Index from Mar. 5, 2010. - May. 14, 2010. Black circles show the start day for the measurement. Arrow
shows the first day (April 15, 2010) to measure after the treatment was changed.
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Table 3. Root distribution and area in perlite bag according
to various irrigation management methods.

Root area in

Treatment 1 cm from the stem substrate (%)
S-S 15.5 b’
S 17.2 a
L-S 18.1 a
L-L 119¢c
F-test )

“S-S: Irrigation time was shorter still, S-L: Irrigation is a short
time has been prolonged, L-S: Irrigation is a long time has
been shortened, L-L: Irrigation time was longer still.

YMean separation within columns by Duncan’s multiple range
test at P = 0.05.
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