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Abstract. This study is to compare irrigation efficiency between sap flow sensor automated system (SF) and conventional
irrigation system based on integrated solar radiation automated system (ISR) in tomato rockwool hydroponics. Total
irrigated volumes was higher in the ISR system by 5.0L per plant, a lower drainage rate was found in the SF system,
compared to the ISR system. There was no difference in shoot and fruit fresh weights, water use efficiency (WUE) and
water amount consumed for producing 200g of tomato fruit. The daily average sap flow density (SFD) was closer to
the change of solar irradiance (SI) in the plant grown under the SF system, compared to the ISR system. The correlation
coefficient (1°) between the fruit diameter and the volumetric water content during the 56 and 82 days after transplant
showed the SF treatment was higher than the ISR at night and daytime, and the correlation was higher at night time.
The sap flow density and humidity deficit (HD) of SF treatment was related as closely as the solar irradiance. Further
studies should demonstrate that SF irrigation system is a convenient method for hydroponic farmers with advantages,

such as growth, higher yield, WUE, and accuracy.
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Table 1. Total irrigation volume, drainage ratio and water uptake
during 28 and 85 days after transplant (DAT) of tomato plants
grown under the Sap Flow (SF)-, or Integrated Solar Radiation
(ISR)-automated irrigation system.

Treatment 1O imigation  Drainage ratio  Water uptake”
(L/plant) (%) (Liplant/day)
SF 7430 17.9 1.53
ISR 7922 18.8 1.63
t-test s s N

“[dM/dt = T (irrigation)-L (leaching)-Water uptake].
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Fig. 1. Daily sap flow density during 36 and 82 days after transplant (DAT) (A) and timely changes of substrate volumetric water content measured

by a FDR sensor during 46 and 75 days after transplant (DAT) (B) of tomato plants grown under the Sap Flow (SF)- and Integrated Solar Radiation
(ISR)-automated irrigation system.

Table 2. Total irrigation volume (TIV), total drain volume (TDV), total retained volume (TRV), fresh weights of leaf, stem, and fruit, water use
efficiency (WUE) and total irrigation volume for producing 200 g of fruit (TIVPF) during 28 and 82 days after transplant under the Sap Flow (SF)-
and Integrated Solar Radiation (ISR)-automated irrigation system.

vV TDV TRV Fresh weights TIVPF
Treat- WUE'
(L/plant) (L/plant) (L/plant) Leaf™ Stem™ Fruit" (L2200 g
ment (g/L/plant) .
A) ®) (A-B) (kg/plant) (kg/plant) (kg/plant) fruit)
SF 74.30 13.43 60.87 0.631 0.265 2.64 58 5.63
ISR 79.22 13.66 65.56 0.776 0.256 2.44 53 6.50
t-test ns ns ns ns ns

“Measured at 82 DAT (15" of June.)

*Each value is the mean of 4 replications.

“Fresh fruit weights harvested from the 1% cluster to 4" cluster.

YWUE = (Fresh weights of leaf, stem, and fruit per plant at harvest)/(total retained volume).
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Fig. 2. Fruit diameter during night (A), during day (B) under Sap Flow-automated (SF) and Integrated Solar Radiation-automated irrigation (ISR)

system.

Table 3. Total marketable fruit weight, number and soluble solid content under the Sap Flow (SF)-and Integrated Solar Radiation (ISR)-automated

irrigation system.

Treatment Total marketable Fruit w.e_ilght Soluble solid content”
fruit weight (kg/plant) (g fruit™) (Brix®)
SF 2.79% 166" 5.24
ISR 2.88 176 5.46
t-test ns ns ns

“Soluble solid content of fruit harvested from the 1% cluster
YMeans of 80 fruits from 4 plants for treatment
*Means of fruits from 4 plants for treatment
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Fig. 3. Correction coefficient (R?) between sap flow density and solar irradiance under Integrated Solar Radiation-automated irrigation (ISR) (A) or
Sap Flow-automated (SF) (B) system.
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Fig. 4. Correction coefficient (R?) between the FDR water content and fruit diameter during the night (A, B) and day (C, D) under Integrated Solar
Radiation-automated irrigation (ISR) and Sap Flow-automated (SF).
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