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Abstract. This experiment was conducted to investigate the effect on chlorophyll fluorescence, stem sap flux relative
rate (SFRR) and leaf temperature of cucumber when irrigation is controlled using a soil moisture tensiometer.
Cucumber (Cucumis sativus L.) ‘Chungchun’ was irrigated of 10-10-20 kPa and 20-10-10 kPa by soil starting point of
irrigation at each growth stage. At the 66 days after treatment (DAT) of 736 to 854 W-m™ and above 32°C, chlorophyll
fluorescence variables (Fo, Fm, Fv/Fm) values showed significantly different between treatments. The Fo and Fv/Fm
value in the daytime (10:30 am to 6:00 pm) at 66 DAT was higher in 20-10-10 kPa treatment than in 10-10-20 kPa
treatment. The Fv/Fm value decreased when the leaf temperature was increased. There was no difference in leaf
growth (length, width and area) at 28 and 66 DAT, but the chlorophyll content (SPAD value) was significantly higher
in 20-10-10kPa treatment. SFRR and leaf temperature increased with light intensity and temperature increased. In
both treatments, the SFRR started to increase sharply between 8 am and 9 am when the solar radiation is 170 W-m™ or
higher. The soil temperature of the treatments decreased after irrigation, that showed 31.0°C at 10-10-20kPa and
28.5°C at 20-10-10kPa on July 5 (820W-m™ at 1 pm). However, there was no difference in SFRR, leaf temperature,
temperature difference (leaf temperature - air temperature) and VPD between treatments. SFRR was significantly
positive correlate with the leaf temperature (p < 0.01, r = 0.770). The SFRR and leaf temperature showed positive
significant correlation with solar radiation, temperature, soil temperature, soil moisture content and VPD. There was
a negative significant correlation with relative humidity and temperature difference.

Additional key words : Fv/Fm, soil temperature, SPAD value, temperature difference, VPD
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Fig. 1. Sensor Measurement in a commercial cucumber farm PE greenhouse (690m2). Leaf temperature, stem sap flux relative rate (SFRR) and solar
radiation (SR), temperature (Temp) and relative humidity (RH) of air (A), data logger for temperature and water content of soil (B), tensiometer

for soil water tension (C) and FDR sensor for soil water content (D)
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Fig. 2. Effect of soil irrigation starting point using tensiometer on parameters deduced from chlorophyll fluorescence of cucumber at 28 and 66 days
after treatment (DAT). Asterisks indicate significant differences (t-test, p <0.05, n=3).
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Fig. 3. Relationship between leaf temperature (Tic.) and maximum
quantum yield (Fv/Fm) of cumber grown in 10-10-20 and 20-10-10
kPa at 28 and 66days after treatment.
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Fig. 4. Changes in the environments in the greenhouse, stem sap flux relative rate (SFRR, mV) and leaf temperature (Ticar, °C) in 10-10-20 and
20-10-10 kPa treatment for 5 days from 30 of June to 4 of July, 2020. SR (solar radiation, W- m'z), Tair (air temperature, °C), Tpi¢ (Ticar— Tair, °C),
VPD (vapor pressure deficit, kPa), Tsoi (soil temperature, °C), SWC (soil water content, %), pF (soil water tension, kPa).

Table 1. Effect of soil irrigation starting point using tensiometer on leaf growth characteristics and chlorophyll content (SPAD value) of cucumber at

the 39 and 66 days after treatment (DAT).

Treatment Leaf (cm) Leaf area SPAD
DAT 2
(kPa) Length Width (em’) value
- 10-10-20 11.8 16.6 116.5 39.6*
20-10-10 10.6 16.0 94.3 46.0
66 10-10-20 13.5 20.8 274.1 40.2*
20-10-10 14.3 20.5 2933 63.3

“Each value is the mean of 4 replications.

Asterisks indicate significant differences (t-test, p < 0.05).
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Fig. 5. Relationship between solar radiation and stem sap flux ratio
(SFR, A), leaf temperature (Ticar, B) and leaf to air temperature
difference (Ticar-Tair, C) of cucumber for 7 days from 30 of June to
4 of July, 2020.
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Fig. 6. Relationship between stem sap flux ratio (SFR) and leaf
temperature (Tie) of cucumber for 7 days from 30 of June to 4 of
July, 2020.
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30 of June to 4 of July, 2020.
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Table 2. Pearson’s correlation coefficient among the stem sap flux relative rate(SPRR) and leaf temperature (Ti.car) of cucumber and environmental

factors.
Parameters” SFRR Tieat SR Tair RH Tsoil SMC Toit
Tiear 0.770%**
SR 0.692*+* 0.793**
Tair 0.786** 0.973** 0.745%*
RH -0.710%** -0.656** -0.712%* -0.693**
Tooil 0.578** 0.754%+* 0.416%* 0.826** -0.474%*
SMC 0.137** 0.247*+* 0.192%* 0.248** -0.334** 0.042ns
Toit -0.177*+* -0.023ns 0.097* -0.253%* 0.253** -0.418** -0.038ns
VPD 0.765** 0.827** 0.801** 0.865%* -0.931** 0.659** 0.296** -0.280%**

“SR, Tair, RH, Twi, SMC, Tpi, and VPD represent solar radiation, relative humidity, soil temperature, soil water content, leaf temperature to
air temperature difference (leaf temperature —air temperature), and vapour pressure deficit.

*Significant at p < 0.05, **significant at p < 0.01.
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