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Temperature Changes under Plastic Film Rain Shelter Using Different
Concentration of Shading Paint in Vineyard

Sung Min Jung'*, Youn Young Hur?, Dong Jun Im? and Kyung Ho Chung’

!Planning and Coordination Division, National Institute Horticultural and Herbal Science, RDA Wanju 55365, Korea
’Fruit Research Division, National Institute Horticultural and Herbal Science, RDA Wanju 55365, Korea

Abstract. Shading paint (water-soluble) is one of the temperature control agents inside of a greenhouse in summer.
Plastic film rain shelter is a unique system in Korean, prevents disease development vineyards, but it causes the heat
inside a shelter in summer. Shading paint treatment with different shading rates (15, 25, and 35%) outside of plastic
rain shelter avoided excessive heat inside. Shading paint influenced sunlight under plastic rain shelter in a different
manner at each treatment. 35% of shading paint treatment reduced 45% of PPFD (Photosynthesis Photon Flux Den-
sity) than non-treatment control. Shading paint had the significance of efficiency to reduce the temperature under
plastic rain shelter. 35% of shading paint treatment reduced 2°C of bunch temperature than non-treatment control.
However, shading paint treatment had not to control lower than ambient temperature. 35% of shading paint treat-
ment is available to prevent excessive heat damage and poor fruit quality under plastic film rain shelter in summer in

Korean vineyards.

Additional key words : Heat, White water paint
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FE &8sl APEEA AFS FHAT AEEF
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A = E AIRAAYE f8l AlFelA FUgE AR
XA (Whiteshade, Ecofarm, Jeonju, Korea)s ©]-83}]
Zt ¥% APIAEEZ(1,640m%) S 4 TESI] AFEE
Aol FEE 0, 15, 25, 35%2 FHslY 47t BE A
2ot AFFEEA Y ARFEAE Hlwelr] sl Bet
A BAE: U (PPFD, Photosynthesis Photon Flux
Density) S =7g3}e] B8} tHSpectrum technologies,
quantum light sensor #366816, USA). PPFDT 33
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YAMellA PPFDE Az 10 ¥ 27931 Bt
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5 34 AFsiar AZE I F R 3Fo0E TR
A 1¥E g (Total soluble solids, TSS) & G
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e FE 24 9= Z47](PAL-1, ATAGO, Japan)
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(Titroline easy, Schott, Germany)S AR5l & Sml
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o 919 Aol h ghkol 270°9} 360° Ateld 7ol
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(Carreno 5, 1995).
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dolHe SAZZ a3 ‘R’(Ver. 3.5.0)2 ‘Remdr’
package(Ver. 2.5.3.)5 ©|-83} Tukey’s multiple range
tests THHAOH, TY T AFEZA Aol
HIZ7Fd A U] =old] mE 2% Aole T-tests: AA

3ol frelde BAs,
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1. XNEEZA| X2lof mE e U 29| Hs)
20183 EAH)37F Ao toE 7IZHEE 39 ~ 10

) F =49 PPFDELS 2,100~2,300umol'm>s” MY
= Yvepdon, XA 15% A2 Al 1,539umolm™>s!
2 9F 32%, 25% AEAl 1.223umolm?*st 2 45%,
35% HEA] 1,184umolm>s' 2 F-x]2] the] 48% 7+
A3 ATHTable 1). FA2]ot RS W XPgEEA|
A7) Ae SRteEn HErr 1 o] 7Fssi
i, A E= W7 AR AW WYldE 2jolE
HATHFig. 1). F=E F¥E3H0] 700~900umol-m>-s™
7hEo g ke 3lg=o]m(Cartechini £ Palliotti, 1995),
Sl 5o] 75 BI7H AElre] Exglo] 238 B3
aE0] w2 Hl ol= BIZFHo AR HIdo] gt
WS et aAE A=k Pol| o5 Wste &
Aepkes WAlsr] wWE] AR dHA ok
(Chavarria &, 2012). ¥ A|g] AFlA 7P =7}
Table 1. Photosynthesis photon flux density of plastic film rain

shelter in different shading paint concentration. (2018. 8. 5.
14:00).

Concentration (%) PPFD*

15 1,539 ¢!

Shading 25 1223d
Paint

35 1,184 d

Control (Plastic film only) 1,704 b

Field 2,288 a

“PPFD (Photosynthesis photon flux density), pmol-m*sec”'
YMeans with the same letter are not significantly different at 5%
by Tukey’s HSD

Fig. 1. Transparency differences in plastic film rain shelter in different shading paint concentration. A, No treatment, B, 15% application,

C, 25% application, D, 35% application.

330

Protected Horticulture and Plant Factory, Vol. 28, No. 4, 2019



ABEEA Hel| o3k X% HI7[R] Al St 20| ws)

=2 ZIEIA 35% A7 FlAY PPFDe ¢
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Al&9] 35% AFE=NA AP = F 48% olde] Aga
HE 7IABER opfE] FIEIPHo] e A4l ¥we}
R PPl FFE = 5 Utk AEEAE
UV, PAR, IR 5 # QJIlA aAdaap7} o= Zo= &
HA Qo B AP 35% AEEEA AHEe A
HuE G@7sHs oM AlE At AR B
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d ool BRAElsle ARgERAle] 54 4Xs] 1
27 o] HA= ANF dtdoz FopdAld 2183}
T oS ol8R ol W HUT FEE
7] e A} s FE XE] E Ao} Stez
T Aot E ArE FEEHA THEE ATHFig. 1).

Eoo ARk vIZHE Al XA wek tE
ATt GpbH o g 2o} vlwg wf, FERIR Q13| oF
30Ce] 2&/dso] dojur, HIZH ofxeh Az fR
Yo] oA 744 "ol glom 29| xjolv) A
ThLee &, 1999; Kim &, 2015). B3} BI7}g Zo]
o BolgdE X9} HlwE w B7}E YR 2%
FeEe] S/RKHKIm 5, 2015). ARb Aldshe2e}
U Exo] B7i AR HIZF ofx|e] Faleh
HI7H o}x|9] 7HA, w7k ofx|e} YwFe] Ay, 1
23l HI7F R ] mepa HIZH i _%
= IA I L= B AIRAY T Ry 9d
2rE AFEIEA AHE] Tr HZ gz7et & Ajolrt
AA=H 1 olfi= BIZKE olx|e] =77t 4ol 2.4m,
¥°] 90cme] ¥klo = Fxto] wig- FAslal vZpd of
A WHE 277 A gol xRS st AW
EAME, E59le] urjdo] H|71E o}x] Ulo] A H).
weba] HI7HE ofx|9} 77k HIZF g BIZH of
2 R %9} HISRE 255 Yehllal 2EIA
Al see}t IAgle] BT IS 255 Yehd Ao=
vEt), A9 717HEE 39 ~ 10Y) T £ Al
A 122 ~17A171R) 9] 18712 e 35.4°C Pal Hl7}
g Ao 2u= olHT} 5°C7FF =& 41-42°CE
BT X% ‘Semillion’ EFoA ZARE ZAifolA
40°CelA 4 Izt Hgg U 7eEEs A o
Hl 95% 7FF 7hAgh Zo= Baskal UtK(Greer 5,
2010). 18] A7 oftets guiz|og AE9] 2
o] Z7}shd B oE Ae AUAHLT ¢ B oYy
AE TFoF AWK ok X0l Aplshs =
o] A% asdl Ue I e =2 o] F
- ¢F 24°Ce AolE YEMH(Smart 9} Sinclair,
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Table 2. Temperatures of plastic film rain shelter in different
shading paint concentration.

Concentration Temperature (°C)
of shading paint  ynder rain t-test
(%) shelter Bunch
15 412a 373 ab "
25 414 a 37.8 ab Hox
35 4182 364 b -
Control 424 a 38.6a ok

* Average temperature (2018. 8.3. ~ 8.10. 12:00 ~ 17:00). Ambi-
ent temperature is 35.4°C
« Correlation is significant at the 0.01 level (2-tailed)

1976), G2 745 =9 e ARG Wl =FFH
Qo] PLo] 5-10°C =& Aoz A#A YTh(Kliewer
9} Lider, 1968). 99| Ax=w & u) £]7] %7} 35°C
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Table 3. Fruit characters of ‘Campbell Early’ grape in different shading paint concentration treatment on plastic film rain shelter.

concenimion Solids  Acigry  Bey Weight  Bemy Widh - BemyLength i (e
(%) (°Bx) (%) (® (mm) (mm) (ke'h)
15 17.0 be* 0.49 a 59 ab 209b 20.1a 1.72 ab 57a
25 163 ¢ 048 a 55b 20.5b 192b 1.60 be 6.0a
35 18.1a 0.45a 65a 219a 20.6 a 1.88 a 58a
Control 17.3 ab 049 a 54b 20.3b 19.1b 138 ¢ 58a
Z Means with the same letter are not significantly different at the 5% by Tukey’s HSD
¥ Color Index for Red Grape
Table 4. Fruit characters of ‘Kyoho’ grape in different shading paint concentration treatment on plastic film rain shelter.
concenimion Solids Acidy  Bery Weight | Bomy Width - Bery Length SR ey
(%) (°By) %) ® (mm) (mm) (kgD
15 20.3 a* 0.57a 728 b 234b 21.0b 3.07a 49a
25 192 b 0.50b 7.67 ab 23.7 ab 225a 3.02a 49 a
35 20.6 a 0.49b 8.56 a 25.1a 228 a 2.83 ab 50a
Control 203 a 0.49b 7.50 b 24.2 ab 22.0 ab 2.59b 49a

“ Means with the same letter are not significantly different at the 5% by Tukey’s HSD.

¥ Color Index for Red Grape

7 A e (Gu 5, 1996, Prieto 5, 2010),
50% XFEA] 'EAEEEo] 20% AShs Aoz I
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= 2ty vk vld ool XEsith o1 A
35% APEEIA A= HI7H HIE ole] PPFD (2
S ekl A& "WE)e] 45%E AT TS
35% ARBEIA] AEe FA bl RS 25
2°CE Y= A9s Vet AFIEEA HEle e
H7H AJAolA foleHl LxE YUe ) ER1E
AANE FH 2rnTh Bre erwg Ao] & S QI
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