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Abstract This study investigated the effects of using a
pollen suspension for artificial pollination on the labor costs,
fruit set, and fruit quality attributes of ‘Fuji’ apples. The
pollen germination rate was 20% in a 20% fructose solution
after 6 hours, and the pollen remained stable for 6 hours
in the same solution. The king fruit per flower cluster
exhibited a normal fruit set, regardless of the treatment.
Plus, none of the artificial pollination applications affected
the fruit length/diameter ratio, flesh firmness, soluble solids
concentration, or titratable acidity in the harvested  ‘Fuji’
apple fruits. However, the labor savings were significantly
higher with the pollen suspension treatment when compared
with the cotton swab or love-touch. Therefore, the labor
cost was four-fold less in use of pollen suspension than in
use of cotton swab for artificial pollination.
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Table 1. Changes of pollen germination on different solution treatments
in ‘Gala’ apple pollen

Pollen germination (%)

Treatment COHC?;: )ratlon Duration of incubation at 25°C (h)
1 2 3 4 5 6
Control” - 152 40ab 75a 83a 89%a 935a
Distilled water - 13a 25¢ 30c 30cd 33c¢ 33¢c
Fructose 5 O0b 27c¢c 30c 30cd 34c 36c¢
10 0b 20cd 20cd 23cd 25cd 28cd
15 Ob 18cd 20cd 23cd 26 cd 26¢cd
20 Ob 10d 13d 17cd 20 cd 20cd
25 Ob 4d 4d 8d 8d 8d
30 0Ob Oe 0e Oe Oe Oe
Sucrose 5 Ob 37b 37bc 44bc 50bc 50bc
10 Ob 38b 40bc 45bc 50bc 50 bc
15 0b 45a 48b 55b 60b 62D
20 0b 50a 55b 60b 65b 70b
25 0b 5Sla 54b 58b 62b 65b
30 0b 37b 48b 54b 60b 60D
Glucose 5 0b 43ab 54b 56b 60b 60b
10 Ob 42ab 45b 47bc 52bc 60b
15 0b 37b 37bc 37c¢c 40c 40c
20 Ob 23c¢c 24cd 25cd 28cd 30c¢
25 Ob 8d 9d 10d 10d 10d
30 O0b 3d 5d 5d 5d 5d

“It was counted pollen germination using ‘Gala’ apple pollen without
solution.
*Means separation within columns by Duncan’s multiple range test,
p=0.05.

Table 2. Effect of artificial pollination treatment on fruit set of terminal
flowers in ‘Fuji’ apples

Artificial . Fruit numl?erlpf]er cluster
pollination (g 201 (on terminal flowers)
treatment” Central fruit Lateral fruit Total fruit
Control - 0.72 a* 144 a 2.16a
Cotton swab - 0.72a 0.29b 0.82b
Love touch - 0.74 a 032b 1.06 b
Pollen suspension 160 0.77 a 036b 1.13b
65 0.72 a 0.15 be 0.87b
30 0.35b 0.07 ¢ 042¢
15 0.33b 0.03 ¢ 0.38¢
10 0.17¢ 0.03¢ 0.28 ¢

“Control: open pollination, love touch: artificial pollination machine, pollen
suspenion: 20% fructose in distilled water.

YAmount of ‘Gala’ pollen.

*Means separation within columns by Duncan’s multiple range test,
p=0.05.
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Table 3. Effect of artificial pollination treatment on fruit quality attributes in ‘Fuji’ apples

Artificial pollination Rate” Fruit weight L/D L EiE Fresh firmness Solgble Titrgtz'ible
treatment” (g+20L7h ) ratio sty (N/p11 mm) ?,ths actilisy
(ea) (°Brix) (%)
Control - 316.4 b* 0.86a 6.0a 60.0 a 14.1a 037a
Cotton swab - 331.1b 0.83a 75a 62.5a 144 a 036a
Love touch - 338.5b 0.84a 57a 584a 145a 034a
Pollen suspension 160 330.7b 0.86a 5.6a 602 a 142a 034a
65 328.6b 0.85a 4.7 ab 59.7a 143a 0.31a
30 3903 a 0.88a 2.6b 64.0a 143a 0.36a
15 385.0a 0.85a 34b 61.1a 147 a 032a
10 362.2a 0.88a 3.0b 634a 144a 035a
“Control: open pollination, love touch: artificial pollination machine, pollen suspension: 20% fructose in distilled water.
YAmount of ‘Gala’ pollen.
*Means separation within columns by Duncan’s multiple range test, p=0.05.
Table 4. Effect of artificial pollination treatment on labor hours and cost in ‘Fuji’ apples
Labor hours
Artificial pollination Labor cost Labor saving rate
treatment® Seconds Minutes Hours e (Won)/ha (%)
/1 tree /10 a /1 ha
Cotton swab 62.1 a¥ 196.7 a 32.8a 4.1a 204,844 a 0.0a
Love touch 40.0b 126.7b 21.1b 2.6b 131,944 b 35.6b
Pollen suspension 174¢ 55.1¢ 9.18 ¢ l.lc 57,396 ¢ 72.0a

“Control: open pollination, love touch: artificial pollination machine, pollen suspension: 20% fructose in distilled water.
YMeans separation within columns by Duncan’s multiple range test, p=0.05.
*Planting distance 3.5x1.5 m, 190 tree/10a.

*One day rabor cost was 50,000 won (8 hours/day).
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