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ABSTRACT
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This study was conducted to compare differences in the environmental and photosynthetic
Revised: 24 November 2023

characteristics between growing locations in hydroponic cultivation of seedless watermelon
Accepted: 24 November 2023 (Cigylys lanatus) ‘Minimi’ in a greenhouse using pillar of hanger-type. The type of greenhouse
was a single-span greenhouse (width:height = 6.0:3.3 m), and growing locations were the front
(south, SL) and back (north, NL) in a greenhouse with a north-south direction. During the study
period (early October to late November), daily average solar radiation (PPFD) inside the
greenhouse showed a much larger change than the daily average air temperature and peaked from
12:00 to 13:00, while the air temperature did not change much from 11:00 to 13:00. The solar
radiation (PPFD) at the top of the plants inside the greenhouse was significantly higher in SL (1.26
times) than in NL, but R:FR showed no difference. Plant leaf temperature and light intensity
showed significant correlations with stomatal conductance, transpiration rate, and vapor pressure
deficit at both locations. These correlations were higher in NL with lower solar radiation and later
exposure to higher light intensities than in SL.

Keywords: Growing location, Pillar of hanger-type, Seedless watermelon, Solar radiation

© Journal of Agricultural, Life and Environmental Sciences. This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution,
BY NC

and reproduction in any medium, provided the original work is properly cited.



494 - Journal of Agricultural, Life and Environmental Sciences Vol. 35, No. 4, 2023

P

[

FHE2 o} 5 i T2 ] TR AFd oA a2 H1ES ARA]skaL e AFEelrh 28] a T U 1]
77 S7Fedoll whet SA-d o[ HA A7t Qli= o] ARIZFSTISHL Sl SAlolH: 3, 712 5 AV ST E
T, B2 5 Aokt 2V 9452 EebA o g 2hE o] Al Bl ALtk kS mIAlE A o g o= itk
(Heuvelink et al., 2004; Jeong et al., 2009a, 2009b; Marcelis et al., 2004). 222 Aul5H= o] QlojA] A 9 ]
o, 241 HE(Choi et al., 2013; Jeon et al., 2022; Kim, 2001) ¥ T]=A}(Choi et al., 2006; Yoon et al., 2020) “L&]|11
241 o] vk} Upiof| A o] 9]%](Roberts, 1998; Seo et al., 2021)0]l whet ZH=-0] A3 9l AAkFo] 2fo] S LiehdiTh
TR HI7H @5 sheolla] RS EYAMEIE 2 AHlE AL Qlof thefRt BEslet HEe] ST A

)
S SR of a2 AL Al ol2fRt ZAIE shEstalAt 2d e el 285k ARt =Ee ve
[e]

]
I Ao 7h AA TAE 210 = ey, TR @A eEbe] 219 Aol whE 2 A T Al 24l o
e A7t et el o]
|

S 2ol U A 1%

Al 24, 2iF, Aoz

20219 99 17e] AE AR o] AAE A glis &9 44 7Y P|(Minimi, Bayer Co., Ltd.,
Germany)’ 2 A5 =45 tHFig. 1A). B oF-20] Wk 9 2|21 F-2 FE(S-N) HeolH, S2tE 25 E] 80
cm £0]9] AR AF5 L8R E7| FR1 WA 02 SIGl T, 357 ]= 47 =o] AolRhE ARt 7 FFollA AFKS
2 -3oI=AchFig. 1B). Bl 2408 A¥F0] AXEE 10.1 kg, B4 28.32 kg, Ze|01EA 800 g, B
AAEFE10.1 kg, AN QAT g 4.6 kg, TAITE 14.76 kg, 541120 g, 7H80 g, 01 8.8 g, 78] 2 g, Z2|HH

Fig. 1. Hydroponics of seedless watermelon (A) and pillar of hanger type (B) in this study.
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Fig. 2. Two growing locations for measuring environmental and photosynthetic factors in this study.
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Fig. 3. Changes in daily average solar radiation (photosynthetic photon flux density, PPFD) and air temperature inside
a single-span greenhouse during seedless watermelon cultivation.
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Fig. 4. Changes in solar radiation (photosynthetic photon flux density, PPFD) and air temperature by time inside a
single-span greenhouse during seedless watermelon cultivation.
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Table 1. Comparison of light quality by location at the apex of seedless watermelon plant in single-span greenhouse

. Solar radiation
Growlng (photosynthetic photon flux density, pmol-m™2-s™) R:ER
location” ratio
Total Blue wavelength Red wavelength ~ Far-Red wavelength
South (A) 349.2 99.6 126.7 113.2 1.11
North (B) 276.8 79.2 100.3 94.1 1.06
Significance” * * * * ns
A/B 1.26 1.26 1.26 1.20 1.04
“See Fig. 2.

YMeans followed by the same letter are not significantly different using T-test, P < 0.05.

Table 2. Correlation analysis between leaf temperature and solar radiation and photosynthetic elements of seedless
watermelon by growing location inside single-span greenhouse

Growing location” Stomatal conductance ~ Transpirationrate ~ Vapor pressure deficit ~ Leaf temperature
South
Leaf temperature 368* .660** 790%* -
Solar radiation .386%* 664%* S556%* S81H*
North
Leaf temperature ATTH* 142%% .840%* -
Solar radiation A32%* T8TH* .834%* T30%*
“See Fig. 2.

Y% #* Significant at P < 0.05 and 0.01.
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Fig. 5. Regression analysis between solar radiation and leaf temperature of seedless watermelon plant by growing
location inside a single-span greenhouse.
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