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Characteristics of Dry Matter Production and Assimilate Partitioning in the Dwarf Phenotype of

Japanese Persimmon (Diospyros kaki L.) cv. Nishimurawase

Masahiko Fumuro

Horticultural Branch, Shiga Prefectural Agricultural Experiment Station, Ritto, Shiga 520-30

Summary

The dry matter production and assimilate partitioning ratio in each organ of the dwarf
phenotype -of ‘Nishimurawase’' persimmon trees on ‘Mamegaki’ (Diospyros lotus L.) root-
stock were compared with the normal phenotype to assess why the former is more pro-
ductive. X

1. Fresh weight of above- and under-ground part of bearing trees of the normal phe-
notype were 5.9 and 5.3 times heavier than were those of the dwarf phenotype. Wood-
leaf ratio and top-root ratio did not differ between the phenotypes.

2. No significant difference in yield per unit area occupied by the tree canopy exists
but the dwarf phenotype produced 2.3 times more fruits per unit trunk cross-sectional
area. N
3. Total dry matter increases during the growing season by bearing normal trees was
greater than that of the dwarf, however, no significant differences in the amount of dry
matter produced per unit leaf dry weight or unit leaf area were found. The assimilate
partitioning into fruit was higher, whereas the ratios of current shoot to older wood were
lower in the dwarf phenotype as compared with the normal phenotype.

4. Total dry matter increases in the bearing normal and dwarf trees were 1.3 and 2.2
times higher, respectively, than those of the non-bearing trees.

5. We conclude that trees of the dwarf phenotype have a higher assimilate partitioning
ratio to the fruit, and that less dry matter in proportion to leaf area was partitioned to
the current shoot and older wood than in the normal phenotype of ‘Nishimurawase’ per-
simmon trees on D. lotus rootstock.
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Fig. 1. 30-yr old normal (left) and dwarf phenotype (right) of Japanese persimmon cv. ‘Nishimurawase'.

Table 1. Comparison of tree growth and leaf area between bearing trees of two types’ of Japanese persimmon cv.Nishimurawase.

Trunk Tree Areaoccupied Canopy Totalshoot Shoot Averageshoot Totalleaf Leafarea  LAIc"

Type girth’ height® bytreecanopy volume  length®  number” length number"
(cm) (m) (m?) (m®) (m/tree) (No./tree) (cm) (No./tree) (m*/tree) (m%/m?)

Normal 87.4 4.2 32.2 92.2 318.6 1,315 24.6 9,914 120.8 3.83
(115)"  (111) (102) (110) (122) (101) (121)

Dwarf 30.7 2.7 7.9 15.0 55.9 391 14.2 2,192 25.6 3.24
(103)  (100) (104) (104) (106) (92) (113)

Significance® % % % * * * % * % * % * ERS %k %k %k ns

“* 30-yr old normal and dwarf trees grafted on ‘Mamegaki’ (Diospyros lotus L.) rootstock.
¥ Measured at 10 cm above graft union on 11 January, 1994.

* Measured on 2 November, 1993.

Measured on 13 January, 1994.

Measured on 28 September, 1993.

LAI per.area occupied by tree canopy.

Numbers in parenthesis indicate percentages to the value at 24-yr old.
S ns k kk kkk

L, ; Nonsignificant at P = 0.05 and significant at P = 0.05, 0.01, 0.001 by t-test, respectively.

~ £ < g

Table 2. Comparison of fresh weights of above-and under-ground part, wood-leaf ratio and top-root ratio between two types”
of fruiting trees of Japanese persimmon cv. Nishimurawase.

Above-ground part fresh weight (kg) Under-ground part fresh weight (kg)  eaf Wood- Top-
Type Trunk Scaffold Secondary Shoot  Total Root”  Rootlet Total “fgfsﬁt rlsfii rrggg
branch scaffold and (22mm) (<2mm) (kg)
lateral branch g
Normal 30.0 98.3 42.9 11.2 182.5 142.6 7.1 149.7 41.7 443 1.21
Dwarf 14.0 8.5 7.2 15 3L.1 26.8 1.5 28.3 9.0 3.50 1.10
Significance® ns * % * * * % % %k % * % * s sk %k % % ns ns

? 30-yr old normal and dwarf trees grafted on ‘Mamegaki’ (Diospyros lotus L.) rootstock.

¥ Root includes root crown.
X ns ok kok kkx

T ; Nonsignificant at P = 0.05 and significant at P = 0.05, 0.01, 0.001 by t-test, respectively.
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Table 3. Comparison of crop yields between two types” of bearing trees of Japanese

persimmon cv. Nishimurawase.

Yield” Yield per unit Yield per Yield per unit
Type area occupied unit leaf trunk cross-
by tree canopy area sectional area
(kg/tree) (kg/m°) (kg/m®) (kg/cm®)
Normal 77.0 242 0.63 0.13
Dwarf 22.6 2.86 0.89 0.30
Significance” * ns * * ¥ %

z

30-yr old normal and dwarf trees grafted on ‘Mamegaki’ (Diospyros lotus L.)

rootstock.
¥ Fruits were picked on 21, 28 September and 4 October, 1993.

X ms ¥ %X - Nonsignificant at P = 0.05 and significant at P = 0.05, 0.001

by t-test, respectively.

Table 4. Comparison of dry matter production between two non-bearing phenotypes” of Japanese persimmon cv. Nishimurawase.”

Dry matter increment per tree (kg/yr.) Dry matter Dry matter

increment 1ncrement

Type Trunk Scaffold Secondary  Shoot Fruit’ Leaf Root* Rootlet  Total perunitdry per unit leaf
branch scaffold and (Z2mm) (< 2mm) leaf weight area

lateral branch (kg/kg-yr.) (kg/m"-yr.)
Normal  1.08 348 463 6.70 088 1344 541 1.68 37.28 2.78 0.295
Dwarf 0.11 0.18 0.62 0.68 0.34 1.95 0.34 0.41 461 2.37 0.267

* 29-yr old normal and dwarf trees grafted on ‘Mamegaki’ (Diospyros lotus L.) rootstock.
All young fruits were removed on 15 June, 1992. .

¥ Dry weight of removed fruit.

* Root includes root crown.

Table 5. Comparison of dry matter production between two bearing phenotypes” of Japanese persimmon cv. Nishimurawase.

Dry matter increment per tree (kg/yr.) Fruit-leaf Dry matter Dry matter

dry weight increment increment

Type Trunk Scaffold Secondary Shoot Fruit Leaf Root” Rootlet  Total ratio  perunitdry per unit leaf
branch  scaffold and (2 2mm) (< 2mm) leaf weight area

lateral branch (ke/kg'yr.)  (kg/m’-yr)
Normal 0.70 3.25 3.84 573 1513 12.82 3.62 1.98 47.07 1.18 3.68 0390
Dwarf 0.09 0.16 0.58 0.81 459 288 0.54 042 1006 1.61 3.51 0.395

Significance” * * % * kk k% * % kkk  kxkk ns ns ns

“ 30-yr old normal and dwarf trees grafted on ‘Mamegaki’ (Diospyros lotus L.) rootstock.

¥ Root includes root crown.
X ns ¥ kk kkk

L] ’

; Nonsignificant at P = 0.05 and significant at P = 0.05, 0.01, 0.001 by t-test, respectively.
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Fig. 2. The assimilate partitioning ratio of 30-yr old bearing trees of normal () and dwarf phenotypes ([J) of
Japanese persimmon cv. Nishimurawase. Means with the same letter are not significant by Duncan’s multiple

range test (P=0.05).
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