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Effect of Defruiting on Nitrogen Partitioning, Accumulation,
and Remobilization of Young Trees in ‘Fuyu’ Persimmon

Soo Jeong Park’

Department of Horticulture, College of Agriculture and Life Sciences, Gyeongsang National University, Jinju 660-701, Korea

Abstract. This study examined the changes in the distribution of nitrogenous compounds in various parts
of 3- and 4-year-old persimmon (Diospyros kaki cv. Fuyu) with fruits (fruited) and without fruits (defruited).
The effect of the changes was then related to the storage and their reutilization for new growth in the following
year. From June 15 to November 1, the partitioning of amino acids among perennial parts of fruited trees
was inconsistent, whereas that of defruited trees was characterized by a significant increase. Compared with
the fruited trees, amino acids accumulated in the perennial parts of defruited trees were 1.66 g and 3.48
g more in 3- and 4-year-old trees, respectively. Of the total proteins increased during this period, the proportions
distributed to the perennial parts of the tree were less than 50% for fruited trees, but they were more than
90% for defruited trees. Roots were the strongest sink for proteins; percent proteins in the roots amounted
to 94 in defruited 3-year-old trees and 76 in 4-year-old trees. Compared with the proteins accumulated in
perennial parts of fruited trees, those of defruited trees were 1.64 g more in 3-year-old and 2.58 g more
in 4-year-old trees. During this period, the nitrogenous compounds decreased by 0.50-0.56 g in the leaves
of fruited trees, while they increased by 0.66-0.78 g in their fruits. During the new growth from April 10
to June 10 of the following year, amino acids decreased both in the fruited and defruited trees. Proteins,
especially in the root, decreased in the trees that had been previously defruited. More amino acids and proteins
were found in the newly grown parts of the defruited trees. Compared with the fruited trees, the defruited
trees accumulated nitrogenous compounds more in roots than in the other parts of the perennial parts. The
reserve nitrogenous compounds contributed to the new shoot growth and fruit set in the following year.
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Table 1. Effect of defruiting on amino acids changes in different parts of a tree between June 15 and November 1.
Change in amino acids content (g/tree)”
Treatment Perennial part
Leaf Fruit Tree total
Root Old wood Shoot Total
3-year-old
(0.20y (0.13) (0.15) (0.48) (0.22) (0.02) (0.72)
Fruited 0.11 0.04 -0.01 0.14 -0.15 0.07 0.06
Defruited 1.49 0.21 0.10 1.80 -0.14 X 1.66
* * * * NS *
4-year-old
(0.96) (0.32) (0.20) (1.48) (0.28) (0.02) (1.78)
Fruited -0.52 -0.13 -0.08 -0.73 -0.12 0.08 -0.77
Defruited 2.89 -0.13 -0.01 2.75 0.04 - 2.79
*x NS * o * ok

“The difference in amino acids between November 1 at harvest and June 15 at the time of defruiting.

YAmino acids measured on June 15.
“Non-applicable.

NS""Nonsignificant or significant at P < 0.05 or 0.01 by t-test, respectively.
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Table 2. Effect of defruiting on protein changes in different parts of a tree between June 15 and November 1.

Change in protein content (g/tree)”

Treatment Perennial part .

Root Old wood Shoot Total Lea Fruit Tree tota
3-year-old

(0.89)" (0.21) (0.21) (1.31) (0.71) (0.05) (2.07)
Fruited 0.41 -0.04 -0.08 0.29 -0.41 0.71 0.59
Defruited 1.82 0.05 0.06 1.93 0.01 x 1.94

* NS * * *% NS

4-year-old

(1.53) (0.31) (0.15) (1.99) (0.86) (0.06) (2.91)
Fruited 0.11 -0.04 0.10 0.17 -0.38 0.58 0.37
Defruited 2.31 0.14 0.30 2.75 0.30 - 3.05

“The difference in protein between November 1 at harvest and June 15 at the time of defruiting.

YProtein measured on June 15.
“Non-applicable.

NS""Nonsignificant or significant at P < 0.05 or 0.01 by t-test, respectively.
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Table 3. Effect of defruiting the previous year on amino acids changes in different parts of a tree between April 10 and June
10 of the following year.

Change in amino acids content (g/tree)

Treatment® Perennial part Newly-grown part
Root Old wood 1-yr-old shoot Total Shoot Leaf Fruit Total
4-year-old
Fruited 0.02 -0.27 -0.12 -0.37 0.18 0.41 0.04 0.63
(0.73y (0.45) (0.26) (1.44)
Defruited -3.70 -0.60 -0.22 -4.52 0.39 0.58 0.17 1.14
(4.27) (0.84) (0.45) (5.56)
- - * * - NS NS *
5-year-old
Fruited -1.21 -0.33 -0.15 -1.69 0.21 0.58 0.10 0.89
(1.83) (0.57) (0.27) (2.67)
Defruited -0.20 -0.44 -0.15 -0.79 0.78 1.02 0.30 2.10
(2.25) (0.77) (0.43) (3.45)
NS NS NS NS * NS * *

“Trees were either normally-fruited or defruited in the previous year.
yAmlno acids measured on April 10.
NS NonS|gn|f|cant or significant at P < 0.05 or 0.01 by t-test, respectively.

Table 4. Effect of defruiting the previous year on protein changes in different parts of a tree between April 10 and June 10 of
the following year.

Change in protein content (g/tree)

Treatment” Perennial part Newly-grown part
Root Old wood 1-yr-old shoot Total Shoot Leaf Fruit Total
4-year-old
Fruited 0.92 0.05 0.00 0.97 0.21 1.15 0.06 1.42
(1.00y (0.18) (0.19) (1.37)
Defruited -0.51 0.04 -0.04 -0.51 0.27 1.31 0.18 1.76
(3.98) (0.27) (0.35) (4.60)
* NS NS * * NS * *
5-year-old
Fruited -0.46 0.05 -0.03 -0.44 0.22 1.26 0.14 1.62
(1.77) (0.30) (0.21) (2.28)
Defruited -0.99 0.12 0.03 -0.84 0.46 1.51 0.35 2.32
(5.64) (0.30) (0.32) (6.26)
* NS * NS * NS * *

“Trees were either normally-fruited or defruited in the previous year.
YProtein measured on April 10.
S Nonsignificant or significant at P < 0.05 or 0.01 by t-test, respectively.
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