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Comparison of Structural and Nutritional Composition between Alternate and Annual Bearing Trees of Japanese
Persimmon (Diospyros kaki Thunb.) ‘Maekawa Jiro’
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Summary

The structure and chemical composition of annual and alternate bearing trees of the Japanese
persimmon (Diospyros kaki Thunb.) ‘Maekawa Jiro’ were studied. Alternate bearing trees (Alternate
Group) and annual bearing ones (Control Group) were up-rooted, dissected, and the nutritional status
of their parts analyzed. The data were examined with respect to their previous histories and chemical
analyses.

1. Alternate Group exhibited large yearly fluctuations in the number of normal flowers (and yield),
but their percentage of physiological fruit drop (June drop) was similar to that of the Control Group.
The former had smaller fruits with lower Brix values than had those of the latter.

2. The Alternate Group had a smaller percentage of dry matter, particularly in their above - ground
parts than had that of the Control Group.

3. The leaf N and P contents of the Alternate Group before and during the bearing years were low as
were the P and K contents in 1-yr-old dormant wood. Likewise, the N level in the thick roots and P
content in the other vegetative parts were low.

4. The 1-yr-old dormant wood in the Alternate Group had very low starch content in the “On”
years, wheras it was consistently high in the Control Group. In both groups, the root starch content was
higher than that of the aerial parts. The starch content of all parts of Alternate Group trees following a
heavy crop were lower than those of the Control Group.

Thus, alternate bearing ‘Maekawa Jiro’ trees is characterized by excessively high yields in the
bearing “On” years, leading to poor nutritional levels and vegetative growth accompanied by low
yields in the following “Off” years.
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Table 1. Comparison of yield, tree size, and number of leaves per harvested fruit between the alternate bearing and
control (annual bearing) trees.

Total lelCi Yield/TCAY Fluctuaing Tree height" Tree Cro‘y vn Harv?ited Number of  Leaves"
Group for 5 years kg-cm™?)  coefficient™ (m) volume™ fruit leaves® Jfruit
(kg) (ke (m®%) number ca ul
Alternate 105.6 2.40 0.615 2.2 22.7 46 2933 65
Control 141.0 1.79 0.337 3.1 42.1 135 5097 38
t- tCStt * * * * * * * *
#1983-87.

¥ Yield (kg)/trunk cross-sectional area (cm?) for 5 years.

* Fluctuaing coefficient of yield for 3 years (1985- 87).

¥ In Oct. 1987.

¥ Maximum X minimum canopy diameters X tree height X 0.7.
" In Oct. 1986.

' * indicates significance at 5% level.
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Fig.2. Distribution plot showing the relationship between
trunk cross - sectional area and total yield for 5 years.
O : Alternate bearing trees, /\ : Control, @ : Others.

35 140
£

3.0 120 &
©

£ 25 100 %
+ . ©
® 20 80 §
o +
2 0
w 1.5 60 &
£ r
210 40 8
o o
0.5 20 §
0.0 o F

3 4 5 6 7 8 9 1011

Tree age

Fig.3. Annual changes in pruning weights and trunk cross-
sectional areas.
. . Alternate bearing trees.
Pruning weights [ Alternate bearing trees
I Control trees.
Trunk cross- -~~~ Alternate bearing trees.
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Table 2. Comparison of physiological fruit drop (June EEBIIAEE (19834F ) ORE 7B ICHI L e T le %
drop), fruit weight and Brix between alternate bear- - i © T A Ak BB [ Fe P .
ing and contro! (annual bearing) trees (1983-87). A, R 11A TR Y /b‘%ﬂin‘-é‘%fﬂ’CQ ‘ot ULa

U, BERIBED 1HICRIRL 2 1EARFTHE, ZRE

Growp  Physilogial Frutmweight g () RN P K) & ORRRE LB O TR X
p v & DEBD LN T (B I3F).

Alternate 47.6 243 15.4 HEMIAR SERICh I > TEKEOE DB &

Control 45.3 281 16.0 BRARE LR REEEBIIZERZEY UNMEDL -

Signficance” 7o F1o, BAARET 4RO VEEKIBRETE, V&R

Productivity* NS o ** T LAMME - 7o (B 4FK).

Yearly . . o - BB OWBRSEHREEIARITR L. BEEER

Interchangeable NS NS U L3R DB C B IO N T, 1, ARAE 7

¢ After disbudding, percentage of total June drop per BILONTEBRIELL -1, Vg b cEEE

number of flowers. AN LEEBEOMETS - 7oh, HTFECIZERME(E

¥ NS and ** indicate nonsignificance and significance at SE R 2 e g e = S e

1% level. [AEED SN - 7o, BRI TITOPRE, - 72D

* Fruit yield. WHBEE DRI AEENE M- 1. BEEEBOY Vi

¥ Interchangeable agency. ZEA LD TR L OB S ITIED - 7. [RERS

Table 3. Comparison of mineral content of leaves and 1-yeat-old wood before bearing between the alternate bearing
and control (annual bearing) trees (expressed as % dry weight).

1982 (5 years old) 1983
Leaves 1-year-old wood
Group
Jul. Nov. Jan.
N P K N P K N P K
Alternate 2.05 0.137 2.21 1.27 0.102 1.46 1.30 0.179 0.51
Control 2.21 0.147 2.31 1.48 0.134 1.39 1.39 0.200 0.57
t-test’ * NS NS NS * NS NS NS NS

“ NS and * indicate nonsignificance and significance at 5% level, respectively.

Table 4. Comparison of mineral contents of leaves and 1-year- old wood through age of bearing between the
alternate bearing and control (annual bearing) trees.

Leaves’ 1-year-old wood”
Group N P K N P K
Summer Autumn Summer Autumn Summer Autumn Dormant period
Alternate 2.12 1.78 0.119 0.101 2.31 2.09 1.13 0.169 0.53
Control 2.27 1.88 0.134 0.116 2.42 2.25 1.13 0.188 0.59
Significance®
Productivity®™ ** ** ** ** NS NS NS o *x
Yearly * ok * % * % * % * ¥ * % * % NS * %
Interchangeable” NS NS NS NS NS NS NS NS NS

* Mineral content of leaves: 1983~ 87.

¥ Mineral content of 1-year-old wood: 1984~ 87.

* NS and ** indicate nonsignificance and significance at 1% levels.
¥ Fruit yield.

¥ Interchangeable agency.
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Fig. 4. Comparison of dry matter weight and N, P, K contents in the organ part between alternate bearing and

control (annual bearing) trees.

8: 8 - year—old wood and over. Special thick root: diam = 20mm, Thick root: 10-20mm, Middle root: 5~

10mm, Thin root: 2 - 5mm, Fibrous root:<2mm.
* and ** indicate significance at 5 and 1% levels.
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Table 5. Comparison of carbohydrate conrent in branches and rools as % dry matter” between alternate bearing

and control (annual bearing) trees.

Feb. 1987

Feb. 1988

Group 1-year old wood®  1-year-old wood

3-year-old wood

Thin root Thick root

Ss* St T-¢ Ss* St T-c

St T-c Ss St T-c Ss St T-c

Alternate 109 94 203 149 15 164
Control 114 77 191 125 6.8 192

1.5 9.7 199 73 272 138 121 259
75 139 171 133 305 107 256 363

t-test” NS NS NS * o NS

o NS NS * NS NS * o

* Trees up- rooted on Feb. 1988. The previous year (1987) was an “On” year.

¥ Non - fruiting wood at about 15cm.
* Ss: Soluble sugar, St: Starch, T - ¢: Total carbohydrate.

¥ NS, * and ** indicate nonsignificance, and significance at 5 and 1% levels, respectively.
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Fig. 5. Distribution plots showing the relationship between yield
per trunk cross - sectional area and starch content of 1- year
- old wood on Feb. in the next year.
O :Alternate bearing trees, /\ :Control , @ :The others.

** and *** indicate significance at 1 and 0.1% levels.
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