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Effect of White and Blue Wind Net Shading on the Quality of
‘Fuji’ and ‘Hongro’ Apple Fruits
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Jung-11 Joo', and Jong-Pil Chun**

! Chungnam Agricultural Research & Extension Service, Yesan, Chungnam 32418, Korea
Department of Horticulture, Chungnam National University, Daejeon 34134, Korea

Abstract. In Yesan-gun, Korea's main apple-producing region, the area of apple cultivation and yield are declining. In
particular, the worsening quality of fruits due to unusually high temperatures amid recent climate change has also
become a major challenge for apple orchards located on flatlands. The objective of this research is to investigate quality
changes of apples according to different growing environments, depending on the shade of the sun, by covering the trees
with different colors of wind nets. A white and blue wind nets with a hole size of 2 x 2 mm is installed on two
experimental trees, 17-year-old ‘Fuji’ and ‘Hongro’, which are planted 1.5 m x 3.5 m in the north-south direction.
Treatment of wind nets effectively lowered fruit surface temperature regardless of apple variety. When measuring the
temperature of the fruit surface at 2 pm, the temperature of the air was 34.8°C, but the ‘Fuji’ of the untreated blocks was
the highest at 40.0°C, while the blue wind net and the white wind net were significantly lower at 34.9°C and 36.6°C,
respectively. In ‘Hongro’, the results showed that the surface temperature was effectively lowered by recording 38.3°C
for the blue wind net and 38.5°C for the white wind net treatment when the untreated one was 44.2°C. According to the
color difference in ‘Fuji’, the skin redness (a*) was the lowest with untreated control at 16.5, but the blue and white wind
net treatment higher at 18.0 and 19.3, respectively. In ‘Hongro’, the white wind net treated fruit also showed a much
higher skin redness than the untreated control of 28.1, showing much higher a* of 34.9. Sunburn damage in ‘Fuji’ apples
amounted to 9.4% in untreated control. However, the blue and white wind net treatment revealed to 3.8% and 4.2%,
respectively. In ‘Hongro’, those damage in the fruits treated with blue or white wind net, accounted for only 8.8% and
12.4%, respectively, significantly lower than 28.8% occurrence of untreated one. And, these results were understood to
be the result of low UV radiation being blocked by the treatment of wind nets.

Additional key words : apple, fruit quality, radiation, temperature, wind net
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Fig. 2. Data logger and thermometer sensor attachment for the experiment.
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Fig. 3. Comparison of maximum (A) and minimum temperature (B), precipitation (C), and duration of sunshine (D) during three consecutive years
(2017, 2018, 2019) of growing season compared to average year values.
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Fig. 4. Effect of wind nets on the changes of fruit surface temperature in ‘Fuji’ (A) and ‘Hongro’ (B) apples. Data were collected on 6 Aug., 2019.
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Fig. 5. Surface temperature measured in ‘Fuji’ apples using thermal imaging camera.

Table 1. Light intensity and quantity of light surveyed in ‘Fuji’ apple tree crown.

Light intensity (Ix)

Quantity of light (umol-m?)

Top canopy” Under canopy Alley Top canopy Under canopy Alley
Control 68.15° & 56.59° a 80.02° a 1552.1 a 4116 a 1868.1 a
Wind net (blue) 51.15° b 39.59° a 51.13° b 12749 b 2308 b 899.4 b
Wind net (white) 51.03° b 4571° a 4761° b 1499.5 a 3812 a 1687.6 a

“The measurement were carried out at 170cm (top canopy) and 85cm (under canopy) on the ground surface, respectively.
YMean separation within columns with Duncan’s multiple rage test, 5% level.
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Table 2. Light intensity and quantity of light surveyed in ‘Hongro’ apple tree crown.

Light intensity (Ix)

Quantity of light (umol-m?)

Top canopy” Under canopy Alley Top canopy Under canopy Alley
Control 6627 2 3991° a 79.03° a 1531.0 a 3274 ab 1787.6 a
Wind net (blue) 3891° b 39.05° a 5231° b 812.9 b 289.9 b 10114 b
Wind net (white) 4161° b 39.03° a 55.68° b 14300 a 3509 a 1479.8 ab

“The measurement were carried out at 170cm (top canopy) and 85cm (under canopy) on the ground surface, respectively.
YMean separation within columns with Duncan’s multiple rage test, 5% level.
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Table 3. Effect of wind nets on the SPAD Value and leaf thickness in ‘Fuji’ (A) and ‘Hongro’ (B) apples.

SPAD (Index) Fv/Fm (ratio)

Leaf thickness (mm)

Treatment - ” -
‘Fuji’ ‘Hongro’ ‘Fuji’ ‘Hongro’ ‘Fuji’ ‘Hongro’
Control 58.8 & 642 a 0.78 b 0.77 b 0.99 a 1.03 a
Wind net (blue) 539 b 613 b 0.82 a 0.84 a 1.01 a 097 a
Wind net (white) 515D 56.0 ¢ 0.80 ab 0.84 a 1.03 a 1.00 a
“Mean separation within columns with Duncan’s multiple rage test, 5% level.
‘Fuji’ ‘Hongro’
Variable” Control Wind net Wind net Control Wind net Wind net
(blue) (white) (blue) (white)
Fo
Fm
Fv/Fm

Fig. 6. Picture of chlorophyll fluorescence imaging of wind net treated leaves in ‘Fuji’ and ‘Hongro’ apples.

“Abbrebiation , Fo: minimum fluorescence yield, Fm: maximum fluorescence yield, Fv(Fm-Fo): Variable chlorophyll fluorescence,

Fv/Fm (QY): maximum quantum yield.

Colorchart value range, Fo: 3.1 ~ 100, Fm: 70 ~ 610, Fv./Fm: 042 ~ 0.99.

Table 4. Effect of wind nets on skin color differences in ‘Fuji’ and ‘Hongro’ apples.

‘Fuji’ ‘Hongro’
Treatment
L* a* b* L* a* b*
Control 55.3 ab’ 165 a 235 a 563 a 28.1 b 24.1 a
Wind net (blue) 539b 180 a 220 a 52.2 ab 29.9 ab 213 a
Wind net (white) 565 a 193 a 236 a 48.0 b 349 a 213 a

“Mean separation within columns with Duncan’s multiple rage test, 5% level.
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Table 5. Effect of wind nets on fruit characteristics and quality indices in ‘Fuji” and ‘Hongro” apples.

Treatment Width Length Shape Weight SS TA Firmness
(mm) (mm) /w) (& (°Brix) (%) (Kgf)
‘Fuji’

Control 102.3 b* 923 ab 0.90 467 ab 114 b 037 a 28 b
Wind net (blue) 99.6 b 91.7 b 0.92 433 b 13.6 a 035 a 29 a
Wind net (white) 1043 a 95.7 a 0.92 507 a 13.6 a 0.40 a 29 a

‘Hongro’

Control 933 a 844 a 0.88 343 a 132 a 035 a 39 a
Wind net (blue) 90.7 ab 787 b 0.87 301 b 132 a 034 a 39 a
Wind net(white) 869 b 782 b 0.90 272 b 134 a 031 a 39 a

“Mean separation within columns in each cultivar with Duncan’s multiple rage test, 5% level.

Table 6. Comparison of the sun burn incidence and UV value in two apple cultivars.

Sunburn incidence (%)

UVB value (uw/cm?)

Treatment
‘Fuji’ ‘Hongro’ ‘Fuji’
Control 9.4” 28.8 446 o
Wind net (blue) 3.8 8.8 249 ¢
Wind net (white) 4.2 12.4 375 b

“Sunburn incidence (%) = The number of damages sunburn / Total number of fruit.
"Mean separation within columns with Duncan’s multiple rage test, 5% level.
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