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Effects of Degrees and Removal of Lateral Branch Strapping with Covered
Insulated Wires on Fruit Growth and Return-Bloom in Persimmon ‘Kazusa’

Kojiro Hasecawa, Motoki MaTsusiita and Akira Kitajva
Chair of Horticulture, Faculty of Agriculture

Abstract: Experiments were conducted to analyze the effect of degrees and removal of lateral
branch strapping with covered insulated wires 2 mm in diameter (partial girdling) on fruit set,
fruit growth and return-bloom in persimmon cv. Kazusa 10 years old trees. The treatments of
lateral branch strapping were follows five; (1) S - R (strapping in 1 mm depth and removal), (2)
S+ NR (strapping in 1 mm depth and non-removal 2 month after strapping, (3) SS * R (strong
strapping in 2 mm depth and removal) ,(4) SS « NR (strong strapping in 2 mm depth and non-
removal 2 month after strapping, (5) control (non-strapping). Treatments were carried out at full
bloom. )

1. Percentages of fruit set and fruit growth rate were increased by four strapping treatments
(S*R, S*NR, SS*R and SS'NR) in contrast with the control.

2. Fruit growing days to harvest in the control was 201 and thosein S* R,S+ NR, SS - NR,
SS+R and SS- NR were shorter 9,3,12 and 6 days than that in the control, respectively. At
harvest, fruit weights of the control was 202 g and those in S* R, S NR,SS:NR,SS* R and
SS + NR were heavier 39, 27, 16 and 10 g than that of the control, respectively.

3. Percentages of the leaf dry weight and specific leaf weights in four strapping treatments
were both higher than those of the control from June to July.

4. At the beginning of January, total number of flower-bud in terminal, the third, the fifth and
the seventh bud of non-bearing shoot in four strapping treatments were about five times as much
as the control. Carbohydrate content and C/N ratio of non-bearing shoot in four strapping
treatments were both higher than those of the control.

5. In the following spring, percentages of shoot with flower in each four strapping treatments
were 3 — 4 times as much as control and numbers of flower in each four strapping treatments
were 5 — 9 times as much as control. Therefore, the numbers of harvest fruit in each four
strapping treatments were remarkably increased as compare of control.

6. On S*R treatment, groove by removal of covered insulated wires was healed during about 1
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month and the degrees of suppression of shoot length in S * R treatment was more gently than
those in other three strapping treatments of S*NR, SS*R and SS-NR. Therefore, S*R treatment
was most suitable methods for fruit growth promotion and return-bloom comparison with other
three methods of S+ NR,SS+R and SS- NR.
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Fig. 1. Effect of degrees of lateral branch
b| strapping with covered wire in 2 mm diameter
on fruit set of Japanese persimmon cv. Kazusa
(n=12) .
[J: Control, O ; Strapping with depth Imm at
13 May and after 2 month removal, @ :
Strapping with depth 1 mm at 13 May and no
removal, & ; Strapping with depth 2 mm at 13
May and after 2 month removal, 4 ; Strapping
with depth 2 mm at 13 May and no removal.
Different letters mean significant at 5 % level

. . . ) . . : . . . by Duncan’s multiple range test.
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Fig. Effect of degrees of lateral branch
strapping with covered wire in 2 mm diameter
on fruit diameter of Japanese persimmon cv.
Kazusa(n=24).

(J: Control, O Strapping with depth lmm at
13 May and after 2 month removal, @ ;
Strapping with depth Imm at 13 May and no
removal, & ; Strapping with depth 2 mm at 13
May and after 2 month removal, & ; Strapping
with depth 2 mm at 13 May and no removal.
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Different letters mean significant at 5 %

level by Duncan’ s multiple range test.
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Fig. 3. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on fruit growth
rate of Japanese persimmon cv. Kazusa(n=24).
[ Control, O ; Strapping with depth Imm at 13 May and after 2 month removal, & ; Strapping with

depth 1mm at 13 May and no removal, & ; Strapping with dept
removal, & ; Strapping with depth 2 mm at 13 May and no remova

h 2 mm at 13 May and after 2 month

Different letters mean significant at 5 % level by Duncan’s multiple range test.
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Table 1. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on fruit
quality in Japanese persimmon cv. Kazusa

Degrees of Fruit Rind color’ Fruit Fruit diameter Fruit  Shape’ Flesh Brix  Number of
strapping growing Fruit apex Equatorial weight Long size Short size length  index firmness values perfect seed
days (@) {(mm) (mm) (mm) of fruit (kg/em® (%)

Control 200.9a" 5.4a 5.0a 202.0b 75.0b 727b 6084  121.7b 1.3a 16.2a 39a
Strapping/Removal® 192.0bc S54a 49a  240.8a 81.3a 79.6a 6074 132.8a Lda 17.0a 3.2a
Strapping/No removal® 197.9ab S.4a 5.0a 2286ab  79.8a 77.3a 59.8a 131.6a 1.5a 174a 3.0a
Strong strapping/Removal® 188.8¢ 5.5a 5.1a 211.7ab  782ab 76.0ab  589a  131.0a Lda 16.6a 3.6a
Strong strapping/No removal’ 195.2abce 5.6a 5.1a 2176ab  783ab 757ab 5984  129.3a 1.3a 17.7a 3.0a

‘Color chart value for Japanese persimmon.

*(Fruit diameter / fruit length) X 100.

‘Different letters within a column mean significant at 5% level by Duncan's multiple range test (n=24).
“Strapping with depth Imm at 13 May and after 2 month removal.

“Strapping with depth Imm at 13 May and no removal.

‘Strapping with depth 2mm at 13 May and after 2 month removal.

Strapping with depth 2mm at 13 May and no removal.

Table 2. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on sugar
composition in fruit of Japanese presimmon cv.Kazusa

Degrees of Composition of sugar
strapping Fructose Glucose Sucrose Total
(%) (%) (%) (%)

Control 18.6a* 23.5a 57.9a 100.0a
Strapping/Removal’ 18.8a 23.7a 57.5a 100.0a
Strapping/No removal® 17.3a 22.6a 60.1a 100.0a
Strong strapping/Removal® 20.8a 26.5a 52.7a 100.0a
Strong strapping/No removal’ 20.9a 26.5a 52.6a 100.0a

“Different letters within a column mean significant at 5% level by Duncan’s multiple range test(n=12).
*Strapping with depth 1Imm at 13 May and after 2month removal.

“Strapping with depth Imm at 13 May and no removal.

“Strapping with depth 2mm at 13 May and after 2month removal.

*Strapping with depth 2mm at 13 May and no removal.
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Fig. 4. Effect of degrees of lateral
branch strapping with covered wire
in 2 mm diameter on lateral branch
diameter of Japanese persimmon cv.
Kazusa(n=12).

[ : Control. O ; Strapping with
depth 1Imm at 13 May and after 2
month removal, @ ; Strapping with
depth lmm at 13 May and no
removal, & ; Strapping with depth 2
mm at 13 May and after 2 month
removal, & ; Strapping with depth 2
mm at 13 May and no removal.
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10}29 Different letters mean significant
at 5 % level by Duncan's multiple
range test.

Fig. 5. Effect of degrees of lateral branch
strapping with covered wire in 2 mm
diameter on chlorophyll content (SPAD
values) of leaf of Japanese persimmon cv.
Kazusa(n=12).
[J; Control, O ; Strapping with depth Imm at
13 May and after 2 month removal, @ ;
Strapping with depth Imm at 13 May and no
removal, & Strapping with depth 2 mm at 13
May and after 2 month removal, & ;
Strapping with depth 2 mm at 13 May and no
removal.

Different letters mean significant at 5 %
level by Duncan’s multiple range test.

Fig. 6. Effect of degrees of lateral branch
strapping with covered wire in 2 mm
diameter on percentages of leaf dry weight of
Japanese persimmon cv. Kazusa(n=12).
[7: Control, O ; Strapping with depth Imm at
13 May and after 2 month removal, @ ;
Strapping with depth Imm at 13 May and no
removal, & ; Strapping with depth 2mm at 13
May and after 2 month removal, & ;
Strapping with depth 2 mm at 13 May and no
removal.

Different letters mean significant at 5 %
level by Duncan’s multiple range test.
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45 . .
wl al I Fig. 7. Effect of degrees of lateral branch
strapping with covered wire in 2 mm
3 r b b = 5 diameter on specific leaf weight of Japanese
St s persimmon cv. Kazusa(n=12).
- [J: Control, O Strapping with depth 1mm at
225r 13 May and after 2 month removal, &
-:—:20 L ;Strapping with depth Imm at 13 May and no
i]s removal, & ; Strapping with depth 2mm at 13
T May and after 2 month removal, & ;
10+ Strapping with depth 2 mm at 13 May and no
5L removal.
Different letters mean significant at 5 %

L 1 . ! : L level by Duncan’s multiple range test.
5/13 6/12 7/12 8/11 9/10 10/10
Date

Table 3. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on flower bud
number, carbohydrate content and C/N ratio of non—bearing shoot in Japanese persimmon cv.
Kazusa (winter season)

Degrees of Nofof  Carbohydrate’ N C/N
strapping flower bud content content ratio
(22DW) (%DW)
Control 2.7b* 9.4c 1.08a 8.8¢c
Strapping/Removal® 13.1a 10.3bc 1.00b 10.3b
Strapping/No removal® 13.6a 11.8a 1.04b 11.3ab
Strong strapping/Removal® 13.2a 11.2ab 0.96b 11.8a
Strong strapping/No removal' 13.1a 10.0bc 0.98h 10.2b

* Total number of flower bud in terminal,the third the five and the seventh bud of non — bearing shoot.
“Total of non-compositional carbohydrate content of total sugar and starch.
“Different letters within a column mean significant at 5% level by Duncan’s multiple range test (n=12).
“Strapping with depth Imm at 13 May and after 2 month removal.
*Strapping with depth Imm at 13 May and no removal.
“Strapping with depth 2mm at 13 May and after 2 month removal.
" Strapping with depth 2mm at 13 May and no removal.
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Table 4. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter
on shoot growth of next season in Japanese persimmon cv. Kazusa

Degrees of Bud-burst Shoot length

strapping (%) (cm)
Control 794a* 29.5a
Strapping/Removal’ 79.9a 18.9b
Strapping/No removal® 75.1a 17.5b
Strong strapping/Removal® 72.1a 14.3b
Strong strapping/No removal’ 789a 15.8b

*Different letters within a column mean significant at 5% level by Duncan's multiple range test(n=12).
YStrapping with depth 1mm at 13 May and after 2 month removal.

*Strapping with depth 1mm at 13 May and no removal.

“Strapping with depth 2mm at 13 May and after 2 month removal.

“Strapping with depth 2mm at 13 May and no removal.

Table 5. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on the number
of flowering shoot and flower-bud of next season in Japanese persimmon cv. Kazusa

Degrees of No: of Flowering shoot No. of normal flower-bud No.of delayed

strapping shoot No.* (%)  Growing Aborted Total flower-bud
Control 4.8a" 09b 17.9b 1.1b 0.8b 1.9b 1.5a
Strapping/Removal® 5.6a 3.6a 61.3a 7.4a 4.3a 11.7a 1.3a
Strapping/No removal” 4.4a 3.0a 74.3a 6.5a 3.5a 10.1a 1.2a
Strong strapping/Removal” 4.9a 2.8a 55.9a 58a 4.5a 10.3a 1.6a
Strong strapping/No removal'  5.2a 3.3a 65.6a 6.8a 5.1a 11.8a 1.1a

*Numbers per 2-years old branches.

s Different letters within a column mean significant at 5% level by Duncan’s multiple range test (n=12).
*Strapping with depth lmm at 13 May and after 2 month removal.

“Strapping with depth Imm at 13 May and no removal.

*Strapping with depth 2mm at 13 May and after 2 month removal.

“Strapping with depth 2mm at 13 May and no removal.

Table 6. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on size and
weight of flower of next season in Japanese persimmon cv. Kazusa (n=12)

Degrees of Fresh weight Diameter of ovary Young fruit
strapping Flower Ovary+calyx Longsize Short size Length
(g) (2) (mm) (mm) (mm)
Control 1.90a” 1.13a 7.1a 6.7a 11.0a
Strapping/Removal’ 2.02a 1.21a 7.1a 7.0a 11.0a
Strapping/No removal® 1.95a 1.24a 7.0a 6.8a 10.9a
Strong strapping/Removal” 2.02a 1.22a 6.9a 6.7a 11.0a
Strong strapping/No removal’ 2.02a 1.21a 7.0a 6.6a 11.0a

Different letters within a column mean significant at 5% level by Duncan’s multiple range test (n=20).
*Strapping with depth Imm at 13 May and after 2 month removal.

*Strapping with depth Imm at 13 May and no removal.

“Strapping with depth 2mm at 13 May and after 2 month removal.

*Strapping with depth 2mm at 13 May and no removal.
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Table 7. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on fruit set of
fruit of next season in Japanese persimmon cv. Kazusa (n=12)

Degrees of No. of Fruit set

strapping flower” fruit’ (%)
Control 2.3b* 2.2b 95.7a
Strapping/Removal® 11.0a 10.2a 92.7a
Strapping/No removal 9.1a 8.7a 95.6a
Strong strapping/Removal* 74a 7.0a 94.6a
Strong strapping/No removal' 7.9a 7.6a 96.2a

“The number after flower thinning.

‘End of “June' drop (23 July)

*Different letters within a column mean significant at 5% level by Duncan’s multiple range test(n=12).
“Strapping with depth Imm at 13 May and after 2 month removal.

“Strapping with depth Imm at 13 May and no removal.

*Strapping with depth 2mm at 13 May and after 2 month removal.

“Strapping with depth 2mm at 13 May and no removal.

Table 8. Effect of degrees of lateral branch strapping with covered wire in 2 mm diameter on fruit quality
of next season in Japanese persimmon cv. Kazusa

Degrees of Rind color’ Fruit Fruit diameter Fruit Flesh Brix No. of
strapping Fruit apex Equatorial  weight Long size Short size length  firmness  values  perfect
(g) (mm) (mm) (mm) (kg/cm’) (%) seed
Control 4.62" 4.4a 190.5a 754a 7184 59.9a 172 158a 3.5a
Strapping/Removal® 49a 4.4a 202.0a 76.4a 72.6a 60.4a 1.5a 15.3a 3.8a
Strapping/No removal® 41.8a 4.7a 195.9a 75.5a 73.3a 60.3a l4a 15.8a 4.1a
Strong strapping/Removal® 5.0a 4.3a 196.3a 76.7a 73.5a 59.7a 1.9a 15.7a 34a
Strong strapping/No removal® - 5.6a 4.5a 207 4a 77.4a 73.6a 62.3a 1.7a 15.3a 3.2a
“Color chart value for Japanese persimmon.
“Different letters within a column mean significant at 5% level by Duncan’s multiple range test (n=20).
*Strapping with depth Imm at 13 May and after 2 month removal.
“Strapping with depth Imm at 13 May and no removal

“Strapping with depth 2mm at 13 May and after 2 month removal.
*Strapping with depth 2mm at 13 May and no removal.
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