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Changes in Organic and Inorganic Nutrients in Terminal Shoots of ‘Fuyu’
Persimmon during Spring Growth
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Abstract: To understand changes in composition and distribution of nutrients during early shoot growth of persimmon, organic
compounds and inorganic elements of terminal shoots were analyzed for about 40 days from the time of foliation. Sample shoots
were collected from mature ‘Fuyu’ trees for this three-year experiment and they were divided to stem, leaves, and the fruits
including flower buds at the earliest stage. During shoot growth, concentration of soluble sugars increased in both leaves and
fruits, but that of starch increased only in leaves. Those of amino acids tended to decrease in all the parts but there was no
consistent change in proteins. As shoots grew, contents of all the organic compounds in a shoot increased, and they were especially
higher in May leaves accounting for more than 60% of the shoot total for each nutrient. Along with shoot growth, concentrations
of N and P gradually decreased in all three parts, while K decreased only in stem. However, those of Ca and Mg did not show
notable changes in all the parts with wide variations depending on the year. Due to the quantitative increase in growth, contents
of inorganic elements in a shoot increased in all the parts and the leaves accounted for 54-82% of the shoot total. At the
cessation time of extension growth, a shoot contained 526-768 mg of soluble sugars, 245-844 mg of starch, 26-31 mg of amino
acids, and 66-103 mg of proteins for three years. On the other hand, a shoot contained 203-388 mg of K, the greatest among
the inorganic elements, followed by 132-159 mg of N. Changes of the nutrients in a shoot were much greater during the earlier
stage of growth after foliation than during the later stage toward growth cessation, suggesting the importance of mobilizing
reserve nutrients for the early growth of the shoots. The results of this study also suggested that the rate of nutrient changes,
especially during the earlier stage of shoot growth, could be affected by environmental and cultural conditions.

Additional key words: carbohydrate, Diospyros kaki, nitrogenous compound, reserve nutrient
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Fig. 1. Changes in concentrations of organic compounds in stem, leaves, and fruits (including flower buds) of ‘Fuyu’ shoot
from the time of foliation to growth cessation. Bars indicate SE.
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Fig. 3. Changes in concentrations of inorganic elements in stem, leaves, and fruits (including flower buds) of ‘Fuyu’ shoots
from the time of foliation to growth cessation. Bars indicate SE.
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Table 1. Amounts of organic compounds and inorganic elements in a terminal shoot when its extension growth had ceased”.

Organic compounds

Inorganic elements

Year Soluble sugars Starch Amino acids  Protein N P K Ca Mg
(mg/shoot)

1998 526 + 29" 340 £ 19 311 103 + 2 152 + 19+1 237+ 3 25+2 26 *

1999 600 + 43 245 £ 19 27 £ 1 101 + 4 132 + 11 +1 203 +18 25+ 26 + 2

2005 768 + 10 844 + 117 26 + 2 66 + 4 159 +4 24 +1 388+12 38+7 27 £ 1

"Average length of the shoots was 26.9, 33.0, and 36.2 cm in 1998, 1999, and 2005, respectively.

YValues are means * SE.

Table 2. Rate of the changes in organic compounds and inorganic elements of a shoot during early growth of 'Fuyu' persimmon”.

Organic compounds

Inorganic elements

Date Soluble sugars  Starch ~ Amino acids  Protein N P K Ca Mg
(ngg'd)
1998

May 4 281 + 17 226 £+ 13 201 £ 13 231 +26 190 + 11 167 + 12 201 +9 235 + 14 208 + 7

June 1 3+7 -8 + 21 -10 £ 7 0+7 15 + 3 9+4 45 +8 28+38 57 + 4
1999

May 4 312 £ 8 224 + 4 163 + 16 206 + 9 178 + 12 160 + 13 218 + 7 257 + 13 222 + 10

May 31 43 £ 4 50 + 7 32 +8 45 + 11 20+ 6 16 + 4 32+3 27+7 36 + 7
2005

April 28 209 + 22 225 + 8 183 + 9 229 £ 7 198 + 20 175 + 22 202 +9 201 + 63 223 + 29

May 31 48 + 4 85 + 23 28 + 7 35 + 12 19 + 8 9+8 30+9 44 +45 43+ 15

“Foliation was on April 11, 19, and 17, respectively, in 1998, 1999, and 2005, and the shoot extension ceased on May 25,

31, and 30, respectively.

YThe rate was calculated by incorporating the amount of organic compounds and inorganic elements, DW, and number of days,

changed from the time of foliation to growth cessation.
*Values are means * SE.
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