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Abstract did not decrease compared with the control when the
damage increased by 60% and 70%, respectively. Average
BACKGROUND: The buds of persimmon trees are fruit weight and skin coloration tended to be better with

susceptible to cold damage, often with the late frost, at the increasing bud damage. Shoot growth was more vigorous in
time of budburst. This study was conducted to determine those trees whose buds were severely damaged by low
effect of the cold damage on shoot and fruit growth the temperature.

current season. CONCLUSION(S): Shoot growth and the yield may

METHODS AND RESULTS: ‘Fuyu’ trees, grown in depend on the number of flower buds and percent fruit set
50-L pots, were placed for 1 h at -2.2+0.5, -2.6+0.5, or after the cold damage.

-3.0£0.5°C within a cold storage, at their budburst on April
5. Some trees under ambient temperature at 10-17°C served
as the control. Cold damage of the buds containing flower
buds was 54% at -2.2°C, and significantly increased to 95%

Key Words: Frost damage, Fruit characteristic, Fruit set,
Low temperature, Shoot growth

at -3.0°C. The bud damage included the complete death of M 2

all, complete death of main buds only, or the late and

deformed shoot growth in the spring. Number of flower Fejuete] WA bRt AEat7]2e] 13C o)
buds in early May dramatically decreased as the damage ojil AfE 257k -12°C olgtR WolAA| o= AYow &
ratio increased. Since the thinning of flower buds in A ATHKIm et al, 1988). 12t Al QFA| = &
mid-May and fiuitlets in early July was done in no or A YoMz 153 Hoprlo] Aelg swket Aas7t
slightly damaged trees, the final number of fruits and yield W AR OA e skl Qlok 7] st

OJgt ol hhE FO R WolAZ|7F ShAAE HEY] e
A8 FA|(Chmielewski ef al, 2004)9} w42 2+ A2
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(Kang et al, 1998) -3C el 1AZHF ez Eets A7FsH|
9315 ¥=rKNakagawa and Sumita, 1969). #A=3|3| =
o] Al & W EEeEs B #rrt AolA
Fgo] AT el glok Bk Ago] FolEd AR
o] A M(Choi et al, 2011) Al Tl oj#f&o]
o= 4 Uk

7-2] 37(bud containing flower buds)> E3+
O 7A o] dhro] wofste] o3t A7} Akekal 1~ 570
AE2 528 (flower buds)E WETHRDA, 2001). ‘-
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Eab, I okl Al Ak Qe B Foprt st
THHarada, 1984; George et al, 1997). ti7l #z7t 24
L] 8o BEE sk 8 Ry 24 W
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HGeorge et al, 1997; RDA, 2001). 243+ L5207 %
71 W vltkE 7 sp7) wiiel] At Eoiw o) Ak
SpA] koL, S5 o Tkl S AAHekE R T
$HH(Forshey and Elfving, 1989; Wiinsche and Ferguson,
2005). Rbd 2afako] Aer= A%} HelE v Y913
RS WOt (Choi ef al, 2010; Park, 2011).
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Fig. 1. Five-year-old ‘Fuyu’ persimmon trees, grown in 50-L
pots, were subjected to -2.2+0.5, -2.6+0.5, or -3.0:0.5C for
1 h, to impose different levels of cold damage on the buds
containing flower buds at budburst. The pots were covered
with blankets to minimize cold damage on the root.
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Fig. 2. Effect of the exposure to different
temperatures at budburst for 1 h on damage of the
bud containing flower buds in ‘Fuyu’ persimmon.
Data are the mean + SD (n = 5). Values having
different letters are significantly different by least
significant difference test at 2 < 0.05.
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Fig. 3. Shoot growth on April 23 after cold damage on
the buds at budburst of ‘Fuyu’ persimmon. A, shoot
growth from a control tree; B, dead and dried buds by
severe damage; C, growth of accessory buds after
damage of the main buds; C, deformed growth of the
partially-damaged bud.

Fig. 4. Shoot growth on May 17 after cold damage on
the buds at budburst of ‘Fuyu’ persimmon. A, bearing
and non-bearing shoot growth from lower buds after
death of the two distal buds; B, growth of an accessory
bud after damage of the main bud; C, early cessation of
shoot growth of a partially-damaged bud.
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Fig. 7. Changes in total (A) and average shoot length
(B) and leaf area (C) of ‘Fuyu’ persimmon (n = 20) as
affected different degrees of cold damage of the buds
containing flower buds at budburst. Some dots were
superimposed by the same data.
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