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Application Time of Irrigation Management by Drainage
Level Sensor in Tomato Perlite Bag Culture
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Abstract. The experiment was implemented to introduce the drainage electrode irrigation system as early
as possible after transplanting in order to save the nutrient solution in a convenient way. Drainage electrode
irrigation method was introduced 15, 19 or 22 days after transplanting after irrigation was firstly controlled
by time clock. Time clock method was also treated as a control plot. Drainage electrode method could be
adopted from 15 days after transplanting, 15 days earlier than the present introducing time. The growth and
yield was better in treatments with drainage electrode method. Water and fertilizer use efficiency were the

highest in the treatment of 15 days, the lowest in time clock treatment.
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Fig. 1. Bed weight and daily integrated solar radiation
(DISR) by various management methods. T-15, 19, and
22: Treatments were started at July 9, 13, and 16. Timer:
Irrigation was controled by time clock.
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Fig. 2. Drainage ratio (%) in various irrigation management
methods. T-15, 19, and 22: Treatments are started at July
9, 13, and 16. Timer: Irrigation is controled by time clock.
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Table 1. Irrigation counts in tomato perlite bag culture in various management methods.

Date 7/9 7/10 7/11 712 7/13 7/14 7/15 7/16 717 7/18 7/19
DISR? 26.9 46.2 242 2.8 17.3 5.9 23.6 42.5 18.5 58.5 46.6
Treatment”

T-15 3 8 7 5 7 4 7 11 6 6 7
T-19 11 11 11 11 6 3 6 10 5 6 7
T-22 11 11 11 11 11 11 11 7 4 6 7
Timer 11 11 11 11 11 11 11 11 11 11 11

“Daily integrated solar radiation (umol/m?/sec).

YT-15, 19, and 22: Treatments were started at July 9, 13, and 16.

Timer: Irrigation is controled by time clock.
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Table 2. Growth characteristics of tomato in perlite bag culture in various management methods.

Treatment” Plant height Leaf length Leaf width Stem diameter Number of node Fresh weight
(cm) (cm) (cm) (mm) (g/plant)
T-15 165" 455 40.7a 12.6 242 628
T-19 158b 46.3 40.5a 12.2 22.4 623
T-22 154¢ 44.0 37.0b 12.7 23.1 537
Timer 149d 44.6 38.9ab 12.3 23.0 708

“T-15, 19, and 22: Treatments were started at July 9, 13, and 16.

Timer: Irrigation is controled by time clock.

YMean separation within columns by Duncan’s multiple range test at P = 0.005.
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Fig. 3. Harvest dates in various management methods. T-15,
19, and 22: Treatments are started at July 9, 13, and 16.
Timer: Irrigation is controled by time clock.
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Table 3. Yield and fruit quality of tomato in perlite bag culture in various management methods.

Treatment? Total yield Marketable Av.erage of fruit  Malformed fruit Marke‘fable yield  Sugar cc?ntents
(g/plant)  yield (g/plant)  weight (g/plant) (g/plant) ratio (%) (°Brix)

T-15 1,304a” 1,245a 189 59.3b 95.5b 5.7

T-19 1,034b 1,005b 199 28.7¢c 97.2a 5.5

T-22 816¢c 752¢ 192 63.8b 92.2b 5.8

Timer 1,051b 933b 188 117.8a 88.8¢c 5.7

“T-15, 19, and 22: Treatments are started at July 9, 13, and 16.
Timer: irrigation control by time clock.

YMean separation within columns by Duncan’s multiple range test at P = 0.005
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Table 4. WUE and FUE of tomato in perlite bag culture in various management methods.

Treatment*  Water (L/plant) Fertilizer (g/plant) Marketable yield (kg/plant) WUE (L/kg) FUE (g/kg)
T-15 71.1 40.8 1.24 57.2b% 32.9b
T-19 64.9 372 1.01 65.2b 37.5b
T-22 48.4 27.8 0.75 64.4b 37.0b
Timer 75.0 43.0 0.93 80.5a 46.3a

“T-15, 19, and 22: Treatments are started at July 9, 13, and 16.

Timer: irrigation control by time clock.

YMean separation within columns by Duncan’s multiple range test at P = 0.005
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