oottt botdgdoogtdood
Joogdbootgtdbodgtduooo® gootd™ ood
ooy

g goooo
ISSN 13472658
oono gg,oo
gg,oo
oo,oo
oo,oo
go,0d
oo gooo
0/0 120 200
ggooo
goooo p. 141-146
goono 20130 40
00000 oO0o0oooOo0oUoOo0oUoOOooUoOODoUODO eA“
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council @ ui INnow |BQQ!‘.‘

Secretariat



BB, (Hort. Res. (Japan)) 12 (2): 141-146. 2013.

G

L KRR SINIBREES SURERDORBEM ZE - 7o b RIVEEDHESBIFR
MM MEE RTEY XFEMEBRBTORELEEICRIEITHE

PR T e o I YE R R AL R
569-0096 AT ST\ TERET

P RER R F BRI SRR

P ERBRT A AFESRERE A U A v PR 656-1729

P EERARILELESRA R

ok FzR

S IR B T B A

108-0023 HEHEERX ZH=TH

Effect of Covering Poly Tunnel with Newly Developed Dehumidifying and Heat-retaining Film on Heat-
free Winter Production of ‘Kyo-temari’ Parthenocarpic Tomato

Keiko Kataoka'®*, Koji Nishikawa', Rihito Takisawa!, Takashi Fudano® and Kazuyoshi Ikenaga’

IGraduate School of Agriculture, Kyoto University, Hattyonawate-cho, Takatsuki, Osaka 569-0096
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! Abstract

To identify ways to improve the winter production of ‘Kyo-temari’ parthenocarpic tomatoes without the use of heating, we
compared the effect (October 2011 to March 2012) of covering a poly tunnel with a newly developed polyvinyl alcohol and
polyethylene (PVA) film instead of with a conventional film, i.e., polyvinyl chloride (PVC). Light transmittance at wavelengths
of 2,500-25,000 nm was lower in the PVA than in the PVC film, so it retained a higher level of heat. The daily minimum
temperatures in both tunnels were 0.5-2.8°C higher than in a non-covered tunnel during the same period, and the time during
which the temperature remained below 5°C was shorter in the PVA-covered tunnel. The relative humidity and daily maximum
temperature in this tunnel were lower than in the PVC-covered tunnel. The number of fruits was higher in the PVA-covered
tunnel. Furthermore, the proportion of small ones was larger, and their Brix was significantly higher. Thus, covering tunnels
with this newly developed film can increase the number and quality of ‘Kyo-temari’ tomato fruits grown in winter using a non-

heated production system.

Key Words : energy saving, forcing culture, pat-2, polyvinyl alcohol film
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Fig. 1. Light transmittance property of 25 um PVA film at 200—

2,600 nm wavelength.
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Fig. 2. Light transmittance property of 25 um PVA and 50 pm

PVC films at 2,500-25,000 nm wavelength.
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Fig. 3.
greenhouse without heating.

Daily maximum, average, and minimum temperatures of air in tunnels covered with PVA and PVC films and uncovered in a

Table 1. Temperature and relative humidity of air in tunnels covered with PVA and PVC films and uncovered in a greenhouse without heating

in 2011. 12. 10-2012. 3. 31.

Temperature Relative humidity
Daily max. Daily min," . Hours Hours Hours Hours
A Max. . A
verage average average ax Min <5°C verage >95% <40% 40-90%
Control 10.5 21.3 33 31.4 -3.0 666.0 87.0 1411.5 137.0 1172.5
pPVC 13.3 30.0 4.9 45.3 0.5 3785 99.0 2705.0 0.5 15.5
PVA 12.6 26.7 5.1 41.8 -0.3 336.0 97.0 22775 0.5 443.0
100 fone, .
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2 (¥ ,‘“
- 80 ::. l:': A it it Ve TH ----Control
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Fig. 4. Daily minimum relative humidity of air in tunnels covered with PVA and PVC films and uncovered in a greenhouse without heating.
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Fig. 5. Growth of stem length of ‘Kyo-temari’ tomatoes in tunnels
covered with PVA and PVC films and uncovered in a green-

house without heating. Vertical bars indicate the standard

error.
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Fig. 6. Monthly yield per plant of ‘Kyo-temari’ tomatoes grown

in tunnels covered with PVA and PVC films and uncovered
in a greenhouse without heating.
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Fig. 7. Cumulative marketable fruit number per plant of ‘Kyo-
temari® tomatoes grown in tunnels covered with PVA and
PVC films and uncovered in a greenhouse without heating.
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Fig. 8. Graded fruit number per plant of ‘Kyo-temari’ tomatoes
grown in tunnels covered with PVA and PVC films and

uncovered in a greenhouse without heating.
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Fig. 9. Average Brix of ‘Kyo-temari’ tomatoes grown in tunnels

covered with PVA and PVC films and uncovered in a green-
house without heating for each harvest month. Different
‘letters within each month indicate significant differences on
Scheffe’s multiple range test at 5%.
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