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Foliar-application Effects of Urea and Potassium Phosphate on Fruit
Characteristics and Reserve Accumulations of Persimmon Trees
75%defoliated in Early Autumn

Seong-Tae Choi*, Doo-Sang Park, Gwang-Hwan Ahn, Sung-Chul Kim, and Tae-Min Choi

Sweet Persimmon Research Institute, Gyeongsangnam-do Agricultural Research and Extension Services, Gimhae 621-802, Korea

A severe defoliation by typhoon in ealy autumn reduces fruit quality for the current season and reserve
accumulations for the next season. This study was conducted to determine the effects of foliar applications
during the autumn on alleviating the damages after defoliation. Leaves of 2-year-old ‘Fuyu’ trees, grown in
50-L pots under a rain-shelter, were 75%-defoliated on September 9. In mid-September and early October,
trees were treated either with eight foliar applications of urea or with four altemating applications of urea and
KH,;POj4 (urea + KP application), all at 0.5% (w/v). Trees untreated after the defoliation served as the control.
The urea applications slightly increased N and P concentrations of the leaves collected on November 6, while
urea + KP applications significantly increased P and K concentrations. Foliar applications did not affect fruit
growth, but tended to decrease skin coloration. Fruit soluble solids increased by 1.5 and 1.0 °Brix for urea and urea
+ KP applications, respectively. There was a significant increase in dry weight of fine root for the foliar application
treatments but not in those of aerial woods and larger roots. With the foliar applications, N concentration tended to
increase in the permanent organs but not P and K, whereas soluble sugars and starch notably increased in shoot,
trunk, or fine root regardless of the different applications. Results indicated that the foliar applications could
partially help to restore fruit quality and carbohydrate accumulations in the defoliated trees.
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Table 1. Effect of foliar applications of urea and potassium phosphate to 75%-defoliated ‘Fuyu’ persimmon trees on
chlorophyll, specific leaf weight (SLW), and concentrations of inorganic elements in the remaining leaves.'

Z;’;?Zaﬁon Chlorophyll SLW N p K
SPAD value mg cm” % DW’

Control 55.1 a' 11.04 a 1.76 a 011 b 045 b

Urea 56.5 a 11.21 a 1.85 a 0.14 ab 0.40 b

Ureat+KH,PO4 54.6 a 11.03 a 1.70 a 0.18 a 0.61 a

"Defoliated 75% on September 9 and measured on November 6.

*Mean separation within columns by LSD test at P < 0.05.
'DW: dry weight
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Table 2. Fruit characteristics on November 6 affected
75%r-defoliated ‘Fuyu’ persimmon trees.
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by foliar applications of urea and potassium phosphate to

. . T

Z;));?Zation Ellcarl:;t:;t Average weight Color Firmness ssfﬁzle
mm g Hunter a N °Brix

Control 12 a' 164 a 283 a 177 a 127 b

Urea 12 a 176 a 27.3 ab 182 a 142 a

Urea+KH,PO4 12 a 169 a 26.0 b 17.6 a 13.7 ab

'Diameter incrementrs are the difference between September 9 and November 6.

*Mean separation within columns by LSD test at P < 0.05.

Table 3. Dry weights in aerial woods and roots as affected by foliar applications of urea and potassium phosphate to

75%r-defoliated ‘Fuyu’ persimmon trees.”

Foliar Aerial wood Root Total
application Shoot 1-yr-old Trunk Total Fine Medium Large Total

g DW'/tree
Control 40.0 a 22.7 a 46.6 a 109.3 a 214 b 21.0 a 65.7 a 108.1 a 2174 a
Urea 44.7 a 335 a 505 a 128.7 a 48.1 a 253 a 574 a 130.8 a 2595 a
Urea+KH,PO4 41.1 a 247 a 525 a 1183 a 455 a 184 a 68.8 a 1327 a 2510 a

"Defoliated 75% on September 9 and measured on November 6,

*Mean separation within columns by LSD test at P < 0.05,
'DW: dry weight
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Table 4. Effect of foliar applications of urea and potassium phosphate on concentration of inorganic elements in aerial woods

and roots of 75%-defoliated ‘Fuyu’ persimmon trees.

Foliar Aerial wood Root
application Shoot 1-yr-old Trunk Fine Medium Large
% DW"
Nitrogen
Control 0.90 a' 081 a 0.58 a 141 a 1.19 a 0.85 a
Urea 1.03 a 095 a 0.68 a 134 a 1.59 a 1.36 a
Urea+KH,PO4 1.05 a 092 a 0.70 a 132 a 129 a 127 a
Phosphorous
Control 023 a 022 a 0.15 a 0.57 a 029 a 024 a
Urea 024 a 022 a 0.16 a 0.61 a 032 a 0.26 a
Urea+KH,PO4 024 a 021 a 0.16 a 0.63 a 0.28 a 025 a
Potassium
Control 047 a 040 a 024 a 1.13 a 0.51 a 029 a
Urea 042 a 033 a 021 a 0.88 a 038 a 020 a
Urea+KH,PO4 045 a 032 a 021 a 1.10 a 0.52 a 029 a

"Mean separation within columns by LSD test at P < 0.05,

DW: dry weight

Table 5. Effect of foliar applications of urea and potassium phosphate on soluble sugars and starch in aerial woods and roots

of ‘Fuyw’ persimmon trees 75%-defoliated on September 9.

Foliar Aerial wood Roots
application Shoot 1-yr-old Trunk Fine Medium Large
% DW"
Soluble sugars
Control 6.7 b' 6.5 a 48 b 9.8 b 92 a 6.7 a
Urea 10.7 a 7.0 a 7.6 a 13.6 ab 104 a 75 a
Urea+KH,PO4 93 a 75 a 7.6 a 14.8 a 10.8 a 7.0 a
Starch
Control 2.7 a 14 a 14 a 33 b 34 a 46 a
Urea 30 a 12 a 1.6 a 4.8 ab 55 a 25 a
Urea+KH,PO4 30 a 13 a 1.5 a 57 a 39 a 39 a
"Mean separation within columns by LSD test at P < 0.05, "DW: dry weight.
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