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Tree Growth and Nutritional Changes in Senescing Leaves of ‘Fuyu’
Persimmon as Affected by Different Nitrogen Rates during Summer

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

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

Abstract. With pot-grown 4-year-old ‘Fuyu’ persimmon trees, this study evaluated the effect of different nitrogen
(N) rates during summer on fruit characteristics, changes of leaf nutrients after harvest, reserve accumulation,
and early growth the following year. A total of 0, 36 g N in June, and 72 g N in June and July was fertigated
to each tree using urea solution. All the fruits were harvested on Nov. 3. Although not significant, fruits
were larger for the 36 g and 72 g N than the 0 g N. Fruits for the 0 g N, having lower N concentration,
were softer and had a better coloration and higher soluble solids, indicating that they matured earlier. SPAD
value on Nov. 3 was 19.2 for the 0 g N and 54.9 for the 72 g N, and then the values linearly decreased
in all the treatments by Nov. 14, exhibiting rapid leaf senescence. Specific leaf weight, being the lowest
for the 0 g N, also gradually decreased during this period. Increasing N level significantly increased cross-sectional
area of the trunk. Leaf N concentration on Nov. 3 was 0.87% for the 0 g N, whereas it was 1.18 and 1.52%
for the 36 g and 72 g N, respectively. The N fertigation tended to increase leaf concentrations of soluble
sugars, starch, and amino acids. Contents of N, P, K, soluble sugars, starch, and amino acids per unit leaf
area gradually decreased in all the treatments during the 11 days after harvest, and the extent of the decrease
was the lowest for the 0 g N. On the other hand, those of Ca, Mg, and protein did not consistently change
during this period. The N fertigation resulted in higher concentrations of N in dormant shoots on Nov. 14,
and although not great, it also increased soluble sugars, starch, amino acids, and protein. Clear differences
were found in number of flower buds per one-year-old branch and total shoot length per tree the following
year. The 72 g N trees had 5.6-fold more flower buds and 1.9-fold more shoot length, compared with those
of 0 g N trees. However, it was noted that tree growth the following year was not significantly different
between the 36 g and 72 g N the previous year. It was concluded that N rate during summer should be
adjusted with considering the changes of fruit maturation, mobilization of leaf nutrients, and reserve accumulation.
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Table 1. Characteristics and concentrations of inorganic elements

in pot-grown ‘Fuyu’ persimmon trees.
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of fruits harvested on Nov. 3 as affected by different N rates

N rate® Avg weight Color Firmness  Soluble solids Inorganic element (% DW)

(gltree) (9) (Hunter a) (N) (°Brix) N P K Ca Mg

0 182 a’ 30.5 a 194 b 17.5 a 0.20 b 0.13 a 091 a 0.018 a 0.030 a
36 212 a 213 b 23.6 a 155 b 0.28 a 0.10 b 0.81 a 0.024 a 0.031 a
72 193 a 195 b 234 a 148 b 0.27 a 0.11 ab 0.82 a 0.023 a 0.028 a

“Fertigated with urea solution from June 1 to 28 for the 36 g N rate and from June 1 to July 29 for the 72 g N rate.

YMean separation within columns by LSD test at P < 0.05.

Kor. J. Hort, Sci, Technol, 31(6), December 2013



oA AME Hunter agh-2 2+2F 30.5¢}F 19.5, Ge= 242t
1759} 14.8°BrixZ & 2}o]E H Yot xjol= AR 72¢
ABISE7E 36g AlB|FEO] B Aol W7} ol Aol
A e BFole:. 5o F7|da e E 2
= AEBHA] §F2 WrollA Noj Wil P= &9tth
= A e 5 11Y F9F BE Ao A F3eHA
sto] o] 7|to]l AEa A et o st waA A
A= e 2k(Fig. 1A). SPAD gro] 71 S3td
FAME 11 3 1920014 114 1490 742 Yrobd wh
B, 7P =0k T2g AJH|GE 549004 3252 YobA fa
Fol ¢ At vlgFE % & e A2llA HAL
2 sy, AlRlate] vls] AR A fof Ao

A 75
—e— 0gN
i O 36-gN
0 . —w— 72gN
= \\\\i
g 45 o.. i\
) B
<C 30f ? i
- I S
- Qe
ol ‘\Q\\:
0

SLW (mg - cm?) @
3

3 7 1 14
November

Fig. 1. Changes in SPAD value and SLW (specific leaf weight)
after fruit harvest on Nov. 3 in ‘Fuyu’ persimmons that had
received different N rates during summer. The trees were
fertigated with urea solution from June 1 to 28 for the 36
g N rate and from June 1 to July 29 for the 72 g N rate.
Bars indicate SE (n = 4).
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Table 2. Concentrations of inorganic elements and organic compounds of the leaves collected on Nov. 3 as affected by different

N rates in pot-grown ‘Fuyu’ persimmon trees.

N rate? Inorganic element (% DW) Organic compound (% DW)

(g/tree) N P K Ca Soluble sugars  Starch Amino acids  Protein
0 0.87 ¢ 0.112 a 164 a 066 a 0.192 a 6.1b 21 a 0.50 b 0.92 a
36 118 b 0.095 b 113 b 062 a 0.149 ab 9.3 a 26 a 0.70 a 0.94 a
72 152 a 0.121 a 0.99 b 061a 0127 b 9.7 a 25 a 0.68 a 0.76 a

“Fertigated with urea solution from June 1 to 28 for the 36-g N rate and from June 1 to July 29 for the 72-g N rate.

YMean separation within columns by LSD test at P < 0.05.
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Fig. 2. Changes in contents of inorganic elements per unit leaf
area after fruit harvest on Nov. 3 in ‘Fuyu’ persimmons that
had received different N rates during summer. The trees were
fertigated with urea solution from June 1 to 28 for the 36
g N rate and from June 1 to July 29 for the 72 g N rate.
Bars indicate SE (n = 4).
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Fig. 3. Changes in contents of organic compounds per unit leaf
area after fruit harvest on Nov. 3 in ‘Fuyu’ persimmons that
had received different N rates during summer. The trees were
fertigated with urea solution from June 1 to 28 for the 36
g N rate and from June 1 to July 29 for the 72 g N rate.
Bars indicate SE (n = 4).

Table 3. Concentrations of inorganic elements and organic compounds of the shoots collected on Nov. 14 and increment of trunk
cross-sectional area (TCSA) as affected by different N rates in pot-grown ‘Fuyu’ persimmon trees.

N rate? Inorganic element (% DW) Organic compound (% DW) TCSAY increment
(gftree) N P K Ca Mg Soluble sugars Starch Amino acids Protein (em?)
0 065b° 022a 077a 028a 0112 a 8.7 a 74 a 042 b 0.60 a 0.7 c
36 0.78a 020a 073 ab 027 a 0.084 b 95 a 84 a 050 b 0.69 a 11b
72 081a 019a 063 b 021a 0.072b 95 a 9.7 a 0.70 a 0.70 a 1.7 a

“Fertigated with urea solution from June 1 to 28 for the 36 g N rate and from June 1 to July 29 for the 72 g N rate.
YChanges in trunk cross-sectional area between April 29 and Dec. 29 the treatment year.

*Mean separation within columns by LSD test at P < 0.05.
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Table 4. Chemical properties of soil collected on June 3 the following year from pots that had received different N rates the previous

year.

N rate® pH o.M TN Av. P;0s Ex. cation (cmolskg”)
(gltree) (1:5) (9-kg™) (9-kg™) (mg-kg") K Ca Mg
0 7.0 40 2.6 335 1.52 14.1 3.3
36 6.9 43 3.0 414 1.42 13.1 3.1
72 5.7 37 2.8 436 1.23 10.9 29

“Fertigated with urea solution from June 1 to 28 for the 36 g N rate and from June 1 to July 29 for the 72 g N rate.

Table 5. Tree growth of pot-grown ‘Fuyu’ persimmon the following year as affected by different N rates the previous year.

N rate? Flower buds” Shoot” Leaf" TCSA"

(gltree) (No./mother Number Length Number ~ Avg area SPAD SLW increment
branch) (No./tree) (cmitree) (No./tree) (cm?) value (mg-cm?) (cm?)

0 14 b’ 47 a 448 b 233 a 79 a 29.7 b 75b 04 b

36 7.3 a 49 a 688 ab 299 a 90 a 40.1 a 84 a 1.0 a

72 79 a 47 a 839 a 313 a 94 a 422 a 84 a 1.2 a

“Fertigated with urea solution from June 1 to 28 for the 36 g N rate and from June 1 to July 29 for the 72 g N rate.

YCounted on April 28 from ten of 1-year-old shoots of 20 +
*Measured on June 3.

5 cm in length.

“Changes in trunk cross-sectional area between Dec. 29 the previous year and June 14 the following year.

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