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Effect of Planting Site and Direction of Fruiting on Fruit Frost
Damage in Persimmon (Diospyros kaki ‘Fuyu’) Fruits from
Environment-friendly Orchard

Kang, Sung-Ku - Ahn, Kwang-Hwan - Choi, Seong-Tae -
Do, Kyung-Ran - Cho, Kwang-Sik

We have analyzed the effect of planting site (elevation) and direction of fruiting
on the frost damage (tolerance to transparent skin and blemishes) of persimmon
(Diospyros kaki Thunb) ‘Fuyu’ fruit subjected to the early fall frost (November 2,
2012) in environment-friendly orchards of Changnyeong and Changwon (Gyeong-
sangnam-do Korea). In Changnyeong, the direction of fruiting showed a significant
effect on the fruit weight and the fruit width (p<0.01), and the fruit firmness (p<
0.05) while the planting site (elevation) did a highly significant effect on the fruit
width and the frost damage (p<0.01), and fruit length (p<0.05). In particular, severe
frost damage of fruit (15.2%) and leaves (about 90%) was observed in the plants
located in the low elevation area of orchard. The damaged fruit had an transparent
skin color and/or blemishes. In Changwon, there was no effect of the planting site
and the direction of fruiting on the frost damage, and the fruit characteristics
except the fruit width having been related to the planting site (p<0.05). So, the
main effects for the fruit frost damage was a terrain factor around the orchards.
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Fig. 1. Changes of air temperatures (blue line at 3m high, pink line at the ground) in the
commercial sweet persimmon orchards with north-facing slope (Changnyeong,
November 2, 2012)
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Table 1. Fruit characteristics of persimmon (Diospyros kaki ‘Fuyu’) as influenced by the
planting site (elevation) and directions of fruiting (Changnyeong, Oct. 26 2012)

High elevation Middle elevation Low elevation

E W S N E W S N E W S N

Weight(g) | 207.3| 1749| 200.8 | 177.8| 206.9| 193.2| 204.0| 1634 | 1755| 1858| 1824 | 1735

Width(mm) 826| 773| 810 787| 833| 809| 809| 748| 774| 776| 758| 758

Length(mm) 538| 517| 537| 526| 504| 516| 532| 503| 504| 50.1| 50.0| 504

wil 153| 149| 150| 149| 165| 156| 152| 148| 153| 154| 151| 150
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Table 2. 2-way factor analysis for effect of planting site (elevation) and direction of frui-
ting on growth of persimmon (Diospyros kaki ‘Fuyu’) fruit (Changnyeong, Oct. 26

2012)
Weight Width Length WiL Firmness
Site (S ns ** * ns ns
Direction (D) *x *x ns ns *
SxD ns ns ns ns ns
ns. non significant, *: p<0.05, **: p<0.01

Table 3. Fruit characteristics of persimmon (Diospyros kaki ‘Fuyu’) fruits as influenced by
the planting site (elevation) and directions of fruiting (Changwon, Oct. 26 2012)

High elevation Middle elevation Low elevation

E w S N E w S N E w S N

Weight(g) 185.8| 184.0| 194.4| 182.0| 156.3| 168.2| 164.3| 173.5| 179.2| 196.3| 151.2| 174.7

Width(mm) 781| 76.7| 780| 77.7| 729| 723| 757| 740| 772| 786| 727| 753

Length(mm) 499| 516| 536| 524| 491| 509| 50.2| 50.6| 523| 559| 472| 529

WIL 156| 148| 145| 148| 148| 141| 150| 146| 147| 140| 154| 142

Firmness(N) 2.8 2.6 2.3 25 29 2.8 27 26 27 25 27 2.8
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Table 4. 2-way factor analysis for effect of planting site (elevation) and direction of frui-
ting on growth of persimmon (Diospyros kaki ‘Fuyu’) fruit (Changwon, Oct. 26

2012)
Weight Width Length WI/L Firmness
Site (9 ns * ns ns ns
Direction (D) ns ns ns ns ns
SxD ns ns ns ns ns

ns: non significant, *: p<0.05
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Fig. 2. Photographical illustration of frost damage of sweet persimmon (Diospyros kaki ‘Fuyu’)

fruit and leaves in an orchard with a north facing slope (Changnyeong, Korea)
A: high élevation area, B: middle elevation area, C. low €elevation area
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Fig. 3. Frost damage of persimmon (Diospyros kaki ‘Fuyu’) fruit

A : no damage, B : moderate damage(transparent skin color),
C : severe damage. Arrows indicate frost damage (blemishes or transparent skin)
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Table 5. Effect of planting site (elevation) on frost damage of persimmon (Diospyros kaki
‘Fuyu’) fruit (Changnyeong, November 7 2012)

High eevation Middle elevation Low elevation

Frost damage(%) 5.0 5.1 15.2
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Fig. 4. Distribution of air temperature in persimmon (Diospyros kaki ‘Fuyu’) orchard

(Changnyeong, mid-November 2013)



Fig. 5. Distribution of fruit temperature at 6 AM in persimmon (Diospyros kaki ‘Fuyu’)
orchard (Changnyeong, mid-November 2013)
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