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ABSTRACT

This study was carried out to investigate the effect of plant growth and production of tomato
(Lycopersicon Esculentum Mill cv. Tefunis) according to the water content of non-recycled
rockwool culture in high-rise tomato greenhouse. Daily irrigation amount was 3.8 times
higher in the imrigation control by Integrated Solar Radiation (ISR) than in the Frequency
Domain Reflectometry (FDR) sensor. Water content of ISR and FDR was 90-95 and 60-65%,
respectively. Plant height and weight of tomato fruit was 1.2-1.9 times longer and 1.2-2.0
times heavier in the ISR than in the FDR sensor, respectively. No significantly differed to
sugar content of tomato by treatments. Marketable fruits were the higher 1.3 times in the
ISR compared with the FDR sensor. Cracking percentage in the ISR was also the higher 2.0
times compared with FDR sensor. Therefore, Irrigation control by ISR was appropriate to
improve of plant growth and production of tomato with non-recycled rockwool culture in
greenhouse during long-term cultivation.
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Fig. 1. Plant height of tomato during tomato fruit growth in high-rise greenhouse
by the irrigation control of ISR(Integrated Solar Radiation, water content was
90-95%) and FDR(Frequency Domain Reflectometry, water content was 60-65%).
Bars represent standard deviation of the means.
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Fig. 2. Weight of tomato during tomato fruit growth in high-rise greenhouse by
the irrigation control of ISR(Integrated Solar Radiation, water content was 90-95%)
and FDR(Frequency Domain Reflectometry, water content was 60-65%). Bars

represent standard deviation of the means.
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Table 1. Tomato fruit characteristic during tomato fruit growth in high-rise greenhouse by the irrigation control

Flower cluster 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

_ ISR* 54.1 565 513 59.8 64.0 645 63.1 62.5 642 62.5 62.1 589 63.1 62.0 62.0

lenl;iﬁztmm) FDR 552 549 59.0 593 63.5 603 59.8 614 58.1 59.7 51.8 51.5 32.6 513 513

Ttest! NS NS NS NS NS NS NS NS NS NS ** NS NS NS NS

' ISR 733 746 67.0 76.8 77.1 779 70.6 67.0 67.1 653 653 612 65.0 635 575

. Fruit FDR 764 699 79.0 758 77.3 71.1 651 64.5 61.5 629 552 539 333 50.0 59.1
diameter(mm)

T-test NS NS NS NS NS NS NS NS NS NS * NS NS NS NS

ISR 27 32 37 38 39 40 43 40 39 39 40 45 43 42 45

Sugar FDR 3.1 34 35 37 39 44 42 43 40 43 45 44 45 45 43
content(°Bx)

T-test NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

“ISR : Control by Integrated Solar Radiation(ISR): water content was 90-95%, FDR : Frequency Domain

Reflectometry(FDR) :
YNS, *,

water content was 60-65%.
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Table 2. Number of fruit, yield and total yield of tomato during fruit growth in high-rise greenhouse by the

irrigation control

Treatment No. of fruit(ea/plant) Yield(kg/plant) Total yield(kg/10a)
ISR * 16.9 52 15,600
Non-cracking FDR 13.5 3.9 11,700
t-test y skk skk skk
ISR 2.3 0.2 600
Cracking FDR 2.9 0.1 300
t-test * *x *x
‘ISR : Control by Integrated Solar Radiation(ISR): water content was 90-95%, FDR : Fre;luency Domain
Reflectometry(FDR) : water content was 60-65%.
NS, *, ** . Non-significant or significant at P<0.05 or 0.01, respectively.
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Fig. 3. Daily irrigation amount by the irrigation control of ISR and FDR. ISR : Control
by Integrated Solar Radiation(ISR, water content was 90-95%), FDR : Frequency
Domain Reflectometry(FDR, water content was 60-65%). Bars represent standard

deviation of the means.
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