71388 A, 4122 A25(2010)

Korean Journal of Agricultural and Forest Meteorology, Vol. 12, No. 2, (2010), pp. 76~82

OlMARSH B4 SN =

ZIt ‘X’ /IM.9 AftLtE

e 4 dhlol ojxl= Hek

sl - yeg! -

S5 RAEH FPANSAAE Al

X = 1%
YMEI? - HEH' - ABSE'

B9, SENEH FEAAT ANE2

(201043 29 4 A5 2010 69 18Y 44 2010 69 24 52

Effects of Microspraying of Water and Coating by White Materials
on Fruit Sunburn Occurrence for ‘Fuji’’/M.9 Apple Tree

Yang-Yik Song', Moo-Yong Park’, Sang-Jin Yang?,
Jong-Chul Nam' and Dong-Hoon Sagong'*

! Apple Research Station, National Institute of Horticulture & Herbal Science,
Rural Development Administration, Gunwi 716-812, Korea
’Horticulture & Herbal Crop Division, Extension Service Bureau,

Rural Development Administration, Suwon, 441-707, Korea
(Received February 4, 2010; Revised June 18, 2010; Accepted June 24, 2010)

ABSTRACT

This study was carried out to compare and analyze control methods of the sunburn occurrence that
affected ‘Fuji’/M.9 planting systems in Korea from 2001 to 2003. It is very important to control
temperature of the surface of fruits, because sunburn may occur when the temperature of fruit
surfaces reaches 40°C ~ 45°C due to high air temperature and sunlight during growing periods. As
control methods of the sunburn occurrence, white coating materials such as CaCQ; or kaolin were
applied four times at two-week intervals from late June, and microspraying of water was conducted
when air temperature was over 31°C from late July to mid—August. Both methods were effective for
preventing the sunburn occurrence and improving fruit quality by decreasing peel's temperature of

fruits and increasing photosynthesis.
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Fig. 1. Operation time of micro water spraying from 24th
July to 20th August in 2002. Micro water spraying was
applied for 5 minutes and then stopped for 1 minute when
air temperature was over 31°C in all through the day.
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Fig. 2. Air temperature in ‘Fuji’/M.9 orchard affected by
micro water spraying in 25th July in 2002. Micro water
spraying was applied for 5 minutes and then stopped for 1
minute when air temperature was over 31°C from 12:00 to
18:00.
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Table 1. Effects of micro water spraying on incidence of sunburn disorder and fruit qualities in 'Fuji'/M.9 apple trees at 2002

Incidence of Fruit Fruit Solid soluble Fruit red
Treatment sunburn weight firmness content color
(%) (2) (kg/@8 mm) (°Brix) (Hunter a value)
Control 23.6 a 273 b 30a 14.0b 16.8b
Micro water spraying 135b 309a 32a 144 a 180a

“Means followed by the same letter are not significantly different using #-test, P<0.05.

Table 2. Effects of CaCO; on photosynthetic rate, stomatal conduction, transpiration rate, and VPD in ‘Fuji’/M.9 apple trees
at 2003

Treatment Photosynthetic rate Stomatal conductance Transpiration rate VPD?Y
(umol'm=s™") (mol'm™s™") (umol'-m™2s7") (kPa)
From 10 to 12 a.m., Aug. 2.*
Control 16.5a" 032a 425a 143 a
CaCO;s 159a 030b 3.72b 1.35b
From 2 to 4 p.m., Aug. 9."
Control 12.3b 0.24b 5.12b 221a
CaCO; 13.6a 026a 557a 222a

“Mean separation within columns by #-test at P<0.05.

YLeaf-to-air vapour pressure deficit (VPD).

*Avg. air temperature range was from 259 to 29.2°C and light levels were kept constant to 1,000 pmol m=2s™,
using the Li-Cor red/blue LED internal light source. Concentration of CO, was controlled to 380 pmol.

“Avg. air temperature range was from 29.9 to 30.8°C and light levels were kept constant to 1,500 pumol m™2s™
using the Li-Cor red/blue LED internal light source. Concentration of CO, was controlled to 350 pmol.

Table 3. Effects of white materials for coating to fruits on incidence of sunburn disorder and fruit qualities in ‘Fuji’/M.9 apple trees
for 3 years (2001~2003)

Incidence of Fruit Fruit Solid soluble Fruit red
Treatment” sunburn weight firmness content color
(%) () (kg/@8 mm) (°Brix) (Hunter a value)
Exp. in 2001¥
Control 18.9 a* 2883 b 30a 13.7a 24.1a
Lime milk 9.7b 294.2 ab 29a 13.7a 21.2b
CaCO; 6.4b 303.2a 30a 13.7a 21.7 ab
Kaolin 99b 298.5 ab 30a 14.1a 24.0a
Exp. in 2002
Control 20.0 a* 274.1a 2.8b 13.1b 19.7a
Lime milk 15.6 ab 268.6 a 30a 13.8a 20.1a
CaCO;4 12.0b 2813 a 3.1a 13.8a 20.8a
Kaolin 9.4b 278.6 a 29b 13.0b 20.1a
Exp. in 2003*
Control 94 a* 268.0 b 3.0a 13.1a 209a
Lime milk 6.7 ab 262.8b 30a 13.0a 19.8 a
CaCO; 39b 2843 a 31a 134a 20.0a
Kaolin 3.2b 2703 b 3.1a 133a 21.2a

"Means followed by the same letter are not significantly different using Duncan's multiple range test, P<0.05.

YExp. 2001; accumulated days over 31°C at maximum air temperature and accumulated total quantum per day between
15 May and 31 August were 41 days and 9.29 MI/m% Exp. 2002; these were 21 days and 9.29 MJ/m? Exp. 2003;
these were 10 days and 7.68 MJ/m>.

*Foliar treatments of lime milk, CaCOs, and kaolin was applied four times in two-week interval since late in June for 3
years; Spraying concentration of lime milk, CaCO;, and kaolin was 1.5%, 2.5%, and 2.5%, respectively.
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