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Effects of Bending and Ringing of Branches on Flowering and Fruiting
of Ponkan (Citrus reticulata Blanco) Trees
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Table 1. Effects of branch-bending on flowering and fruit-setting of ponkan (Exp. 1)
No. of No. of Leaf per No. of Leaf per Fruit set
Treatment i leaves ] flowers |[flower ratio fruits fruit ratio percent
Bending, high yield 1, 565 345 4.5 30 52,72 8.2%
Bending, low yield 2,253 146 33.9 23 173. 082 15.8
Control = 1, 521 | 35 141. 6 l 3 579. 7" 8.6
Number of leaves, flowers, and fruits are total of 20 shoots per tree,
Means with different letters are significantly different at the 5% level.
Table 2. Effects of branch-bending on yield of ponkan (Exp. 1)
. 1971 | 1972 1973
reatment - : i - - + ;
No. of | Fruit weight No. of 1Fru1t weight No. of |Fruit weight
fruits per tree fruits per tree fruits per tree
Bending, high yield 167 21.6kg | 51 s.ske 133 20.2% kg
Bending, low yield 115 14.5 , 0 | 0 46° 7.4°
Control 35 4.9 ’ 10 ‘ 1.5 8b 1.7°

Statistical analysis was made only in 1973, Means with different letters are

significantly different at the 5 % level.
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Table 3. Effects of branch-bending on the pattern of shoots of spring flush (Exp. 1)
Treatment Vegetative shoots Shog;sdvxlrét;xv(§80wers Shoots with flowers
Bending, high yield 14.8 % (3.2) 45.8 % (9.9) 39.4 % (8.5)
Bending, low yield 50.0 (7.2) 33.3 (4.8) 16.7 2.4
Control 81.4 (7.9 13.4 (1.3 5.2 (0.5)
Values in parenthesis are number of shoots,
Table 4. Effects of branch-bending on fruit quality of ponkan (Exp. 1)
, Value of
Treatment | Frgit color difference meter polor Brix Citl:ic Qranyla-
' weight L ’ a | b index acid tion index
Bending, highyield 145gm 48.0 6.2 25.6 6.9 9.72 1. 06°% 1.2
Bending, low yield 135 44,0 1.3 28.3 5.7 8. 6" 1. 342 0.4
Control 143 i 44.9 3.2 22.7 5.3 9. 0b 1. 06" 1.5

Means with different letters are significantly different at the 5% level.

Teble 5. Effects of branch-bending on carbohydrates and nitrogen contents of spring
flush leaves (Exp. 1)
Sampled in December, 1972
Treatment . .
re en Reducing [Non-reduc-| Total ’ Starch iTotal carbo- Nitrogen C/N
| sugar ing sugar | sugar hydrate g ratio
Bending, high yield 3.98% 3.989% | 7.96% | 21.49%|  29.45% 2.96% 9.65
Bending, low yield 3.61 4.73 8.34 | 17.78 26.12 2.98 8.77
Control 4.06 5. 14 9. 20 18.76 27.96 3.03 9.23
Sampled in March, 1973
Bending, high yield 2.11 2.84 4.95 | 21.77 26.72 2.98 8.97
Bending, low vield 1.97 4.53 6.50 19. 84 26.34 2.98 8.84
Control ‘ 1.31 3.14 4, 44 20. 17 24.61 3.04 8.10
Table 6. Effects of branch-bending and ringing on flowering and fruit-setting of
ponkan (Exp. 2)
No. of No., of Leaf per No. of l Leaf per Fruit set
Treatment leaves flowers flower ratio fruits | fruit ratio percent
Bending 1,449 | 429 3.5 28 5.8 | 6.5%
Ringing 1, 146 | 859 1.5 27 43.52 ‘ 3.1P
Control 1, 256 ! 377 4,7 6 | 240. 8P \ 1. 67
)}

Number of leaves, flowers and fruits are total of 20 shoots per tree.
Means with different letters are significantly different at the 5 % level.
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Table 7. Effects of branch-bending Table 8. Effects of branch-bending and
andringing on yield of pon- ringing on the pattern of shoots
kan (Exp. 2) of spring flush (Exp. 2)
No. of fruits | Fruit ;.. IShoots with :
Treatment }}?uag per tree crown| weight per Treatmtent Ve;%%tgttslve flowers and S}ﬁg\cl)vt:rzvuh
volume (m?) tree leaves
Bending 152 17.13b 10.9kg Bending |14.49(8.6)26.8%(6.7) |58.8%(14.7)
Ringing 232 31. 42 24.5 Ringing | 2.5 (1.1)]16.0 (6.9) |81.5 (35.2)
Control 63 5. 4P 6.4 Control |14.6 (3.2)[23.6 (5.2)61.8 (13.6)
Values in parenthesis are number of shoots,
Table 9. Effects of branch-bending and ringing on fruit quality of ponkan (Exp. 2)
. Value of color dfference meter .
Treatment Fr}nt (,30101' Brix | Citric acid Gf%n“‘a“on
weight index index
L a b
Bending 108gm 51.8 24, 4P 29.5 5.7 9.4 1.15% 0.7
Ringing 114 52.9 29.92 29.1 6.4 10.9 1.27 1.3
Control 110 50.8 20, 1¢ 27.7 5.3 9.6 1.25 0.9

Means with different letters are significantly different at the 5 % level.

Table 10, Effects of branch-bending and ringing on carbohydrate and nitrogen
contents of spring flush leaves (Exp. 2)
T Sampled in December, 1972
reatment
Reducing |[Non-reducing| Total Total . .
sugar sugar sugar Starch carbohydrate Nitrogen | C/N ratio
Bending 3.15% 3.40% 6.552% 21.19% 27.74% 2.88% 9. 63
Ringing 3.57 3.36 6.93% 22.38 29. 31 2.59 11.32
Control 4,25 4.21 8. 46" 20.76 29. 22 2.83 10. 33
Sampled in March, 1973

Bending 1.53 3.35 4,88 19.99 24.87Y 2.70 9.21
Ringing 2.57 2.93 5. 50 21.98 27. 482 2.22 12.38
Control 1. 69 3.42 5.11 19. 26 24, 37° 2.54 9. 59

Means with different letters significantly different at the 5% level.
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Summary

Ponkan (Citrus reticulata Blanco) is often a relatively low, slow and unstable producer in
southern Japan. As a counter-measure, recently, many commercial groves have been taking
up, and are developing, a new training method of trees, named “branch bending”, with fairly
promising results, The object of this study is to obtain some physiological background con-
cerning the effect of branch-bending on flowering and fruiting in ponkan trees.

The experiments were conducted at the two locations in Kagoshima prefecture, Kagoshima
city and Koyama town,

In the experiment 1, 9 trees of 6-year-old were tested at the experimental orchard in Ko-
yama Branch, Kagoshima Fruit Experiment Station. Six of them received bending treatment,
in which all branches had been bent horizontally, two years before this investigation started.
They were sorted in two groups of the respective three trees, those of relatively high yield and
low yield in the preceding two years. The other three trees had received no bending treat-
ment, and were compared with others as control,

Branch-bent trees of high yield showed higher flowering, and branch-bent trees of low
yield, higher fruit setting, than unbending control trees. Consequently branch-bent trees of
formerly high yield gave highest yield, which was followed by branch-bent low yield trees,
control trees being lowest. Most of the spring shoots of control trees were vegetative, while
the percentage of flower shoots increased in branch-bent trees.

Carbohydrate-contents in leaves were slightly higher in bent-trees than in control ones,
especially in December and March,

In the experiment 2, 12 trees were observed at the University grove in Toso, Kagoshima
city, Two kinds of flower promoting treatment, branch-bending and branch-ringing, werc com-
pared with control trees in complete randomized blocks of four replications, Ringing pro-
duced the highest yield, presumably owing to its flower-increasing effect. Branch-bending in-
creased the yield also, mainly because of its increasing effect on fruit setting, Percentage of
vegetative shoot in ringed trees was extremely low, suggesting the undesirable less produc-
tivity in the following season. Starch-contents of the leaves in ringed trees were higher than
those of the trees treated otherwise in December and March,

The experiments showed clearly that branch-bending results in the increased yield either
through increased flowering or through fruit-set improvement,.



