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Thinning of Ponkan (Citrus reticulata Blanco) Fruit with
a-Naphthalene-acetic Acid.
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Table 1. Effects of time of application and concentration of NAA on fruit
setting of ponkan (Expt. 1)

Time of application

Concentration Average
Early Middle Late Latest
Qe 21.7% 20. 0% 25.2% 21.8 22.9%
200 20. 2 17.2 8.0 3.8 12.3
100 19.7 11. 8 1.3 3.7 9.8
3800 2.5 8.0 2.2 0.7 3.1
Average 16. 2 11.3 9.9 8.2
Analysis of Variance
Source of Degrees of Sum of Mean E
Variation Freedom Squares Square
Main Plot 23 3815.77
Block 5} 773.53 154. 70 1. 41
Time of application 3 1396. 57 165. 52 [ 21*
Ty Te:ls Ty (1) 1335.71 1335.71 12.17%
T, T (D 0. 00 0. 00 —
Ts T @Y) 60. 86 60. 86 —
Error (a) 15 1645. 66 109. 71
Sub Plot 95 11933. 67
Concentration 3 1663. 99 1551. 66 15. 73°%*
Co  :Cz Cq Cy (1) 3298. 11 3298. 11 97.01°%*
Co Ca Gy (1 305. 38 1305. 38 38. 40*
Ce 2y (D 60. 18 60. 18 1.78
Interaction (I x €) 9 L1 11 157. 12 1. 62

Error () 60 2039. 78 233. 99

Data were calculated after the are sine transformation.

Values with # and #* are significant at 5% and 172 levels, respectively.

Tr, T2, Ty, and Ty mean early, middle, late, and Jatest treatmients, respectively
Cor Co, Uy, and Cs mean 0, 200, 400, and 800 ppm, respectively.
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Effects of time of application and concentration of

NAA on leaf/fruit ratio of ponkan (Expt. 1)

Time of application

Concentration Average
Early Middle Late Latest
Oppm 57 58 55 35 56
200 73 79 177 174 125
400 99 83 338 157 169
800 436 118 502 430 371
Average 166 84 268 204
Table 3. Effects of time of application and concentration of
NAA on the quality of ponkan fruit (Expt. 1)
Treatment Fru .it Color Rind Seed TSS Citric Granu-
Weight Index Thickness Number Acid lation
Early Treatment
0 ppm 145. 48™m 5.1 2, gmm 8.8 10.6 0.88% 0.6
200 144. 2 7.0 2.9 8.7 9.9 1. 04 0.3
400 139.7 5.9 2.9 8.3 10.0 1. 10 0.5
800 145.0 8.0 3.2 7.7 11.3 1. 04 0.3
Middle Treatment
0 ppm 129. 4 6.3 2.8 7.1 10.9 0. 88 0.4
200 142.7 5.8 2.8 8.2 9.7 0.93 0.4
400 151. 4 5.9 3.0 7.0 10.3 0. 82 0.5
800 141. 5 5.7 2.7 6.9 10.3 0.92 0.2
Late Treatment
0 ppm 137.7 5.6 2.8 7.8 10.6 0. 86 0.7
200 165.7 7.2 3.4 7.7 10.6 0.91 0.6
400 150.0 6.0 3.0 8.9 10.3 1.13 0.4
800 162.5 5.0 3.3 7.8 10. 3 0.93 0.7
Latest Treatment
0 ppm 152. 3 5.8 3.0 8.9 10.1 0.79 0.7
200 152.8 5.4 3.0 8.7 10.1 0.79 0.7
400 164.7 5.9 3.1 10. 2 9.7 0. 80 0.5
800 145.0 9.0 3.0 8.0 8 0 1.0

Harvested on December 14 th.

10. .79

Evaluation of color was carried out by color indices from 1 (green) to 10 (full color).

TSS was determined by hand refractometer.

Granulation was evaluated as follows; 0:none, 1islight, 2: moderate, not salable, 3:severe,
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Table 4. Effects of time of application and concentration of NAA on the {lowering of
ponkan trees expressed as leaf/ flower ratio in next spring (Expt. 1)

Time of Application

Concentration Average

Early Middle Late Latest
Opp m 65 67 24 72 57
200 79 34 8 21 35
400 52 39 9 30 32
800 13 16 14 19 15
Average 50 39 14 35

Table

5. Effects of time of application and concentration of NAA and
TH 656 on fruit setting of ponkan (Expt. 2)

Time of application

Chemical Concentration Average
Larly Middle Late
NAA 0 ppm 38.0% 11.0% 16.3% 31.8%
200 (Low) 1.7 23.7 19.0 28. 1
400 (Medium) 14.0 24.7 19.7 19.5
800 (High) 18.0 17.0 91,7 19.9
Average 27.9 26.6 19.9
TH 656 0 ppm 26.0 20.0 32.3 26.1
100 (Low) 27.3 36. 0 39.0 31.1
200 (Medium) 13.3 21.3 20.0 19.2
100 (High) 21.0 25.3 22.2 23.8
Average 22.7 26.4 28.3
Analysis of Variance
Source of Degrees of Sum of Mean F
Variation Freedom Squares Square
Main Plot 17 5176.78
Block 2 205. 86 102. 93 —
Chemical | 18. 00 18. 00 —
Time of application (1) 2 67.69 33.8 -
Interaction (Chem xT) 2 372.58 286. 29 —
Error (a) 10 1312. 69 131. 27
Sub Plot 71 16083. 28
Concentration 3 1701. 06 568. 02 2. 90%*
CoCl s CuCn ) 1605. 56 1605. 56 8. 19*
Co: Cy (D 42,25 42,25 —
CM . Cn (1) ‘-_)6.2-3 5625 h
Interaction (Chem x Conc) 3 356.78 118.93 —
Interaction (1" x Conc. 6 610. 53 101.75 —
Error (b) 12 8235. 11 196.07

Values with * are significant at 5% level.

Co, Cu, Cu, and Cy mean 0 ppm, low, medium, and high concentrations, respectively.
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Table 6. LEffects of time of application and concentration of NAA and TH 656 on
leaf/fruit ratio of ponkan (Expt. 2)

Time of Application

Chemical Concentration - Average
Early Middle Late
NAA 0 ppm 95 66 176 112
200 80 212 136 143
400 247 121 132 167
800 147 252 177 192
Average 142 163 155
TH 656 0 97 85 85 89
100 187 67 77 110
200 119 67 75 87
400 92 62 177 110
Average 124 70 104
Table 7. Effects of time of application and concentration of NAA
and TH 656 on the quality of ponkan fruit (Expt. 2)
Treatment Fruit Color Rind Seed TSS Citric Granu-
Weight Index Thickness ~ Number Acid lation
NAA
Early Treatment
0 ppm 128 gm 5.3 3.6mm 8.0 9.2 1.01% 0.1
200 123 5.0 3.5 7.1 9.5 0.92 0.1
400 163 4.0 3.9 8.5 8.7 0. 85 0.3
800 125 3.8 3.2 6.9 8.8 0.95 0.1
Middle Treatment
0 ppm 169 5.2 3.8 8.1 10. 5 0.78 0.5
200 161 4.0 3.6 8.7 9.7 0. 96 0.9
400 152 5.4 3.9 6.0 10.3 0. 96 0.7
800 114 7.0 3.1 7.0 10.0 1.05 0.5
Late Treatment
0 ppm 122 1.8 3.0 7.7 9.4 0.91 0.6
200 119 4.7 2.7 10.1 9.8 1.06 0.0
400 128 3.5 3.0 7.9 9.5 0. 80 0.2
800 136 6.4 3.1 8.8 9.6 0. 80 0.4
TH 656
Early Treatment
0 ppm 137 5.0 3.2 10.6 9.6 1. 00 0.8
100 123 5.0 3.1 8.9 9.2 0. 84 0.5
200 142 3.7 3.3 10. 3 9.2 0. 87 0.8
400 152 5.4 3.3 7.6 9.7 0. 80 0.3
Middle Treatment
0 ppm 128 4.9 3.0 8.4 8.9 0.94 0.4
100 128 5.5 3.2 7.5 9.6 0.85 0.1
200 121 5.7 3.1 9.5 9.1 0. 89 0.1
400 127 6.2 2.8 9.1 9.7 0.91 0.2
Late Treatment
0 ppm 123 5.7 2.8 12.0 9.2 1. 00 0.1
100 142 5.9 2.9 10.0 9.1 0.98 0.2
200 115 5.2 2.8 9.3 9.1 0.89 0.2
5.4 2.6 7 9.5 0 0.0

400 122 -94

Viharveistied oh I)ece}nber 13th.
For the explanation, cf. notes under Table 3.
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Summary

The experiments were conducted in 1971 to evaluate the thinning effects of a-naphthaleneacetic acid (NAA)
and 1-(a-naphthaleneacetyl)-3, 5-dimethylpyrazole (TH 656) on ponkan (Citrus reticulata Blanco) fruit.

In experiment 1, sodium salt of NAA at 0 (control), 200, 400, and 800 ppm (acid basis) was sprayed on 11—
year-old ponkan trees on Citrus Junos rootstock on May 11 (5 days after full bloom, early treatment), May 26 (20
days after full bloom, middle treatment), JunelO (35 days after full bloom, late treatment) and June 23 (50 days
after full bloom, latest treatment). Split plot design was employed, main plots being four levels of the treatment-
time and six replications, whereas subplots were four levels of the concentration. Lach tree was used as main
plot. As subplots, four branches, about 3 em in diameter bearing about thirty to a hundred flowers and a thou-
sand leaves, were selected from the tree and assigned to each concentration.

NAA thinned ponkan fruit effectively. The higher the concentration, and the later the treatment, the effects
obtained were higher. Interaction between the concentration and the treatment-time was significant; later treat-
ment of lower concentration resulted in stronger thinning effects, while the treatment of higher concentration
showed constantly remarkable effects regardless of the application-time. No significant effects of NAA treatment
were observed on the quality of fruit, such as coloration, sugar and acid contents ete. The average weight of the
treated fruit, however, tended to be heavier; later treatments were more effective than eatlier ones, though the
difference was not significant.

Leaf-per-flower ratio in the next spring was decreased significantly by the treatment. Thus the application
of NAA increased the flowering in the next spring. Flowering seemed to be correlated adversely with the degree
of the thinning effects of the previous year. Hence the treatment of higher concentration at later stages show
ing more effective thinning, appeared to bring more flowering.

In experiment 2, sodium salt of NAA at 0 (control), 200, 400, and 800 ppm (acid basis) and TH 656 at 0
(control), 100, 200, and 400 ppm were spraved on 30-year-old ponkan trees on Citrus Junos rootstock, on May 18
(15 days after full bloom, early treatment), June 1 (30 days after full bloom, middle treatment), and June 16 (45
days after full bloom, late treatment).

Again split plot design was employed, main plots being two kinds of chemicals, three levels of the treatment-
time and three replications, while subplots were four levels of concentration.  Experimental procedure was
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similar to experiment 1.

Again NAA and TH 656 significantly thinned the ponkan fruit. In this case, however, only NAA at 400
and 800 ppm, and TH 656 at 200 and 400 ppm were effective, whereas NAA at 200 ppm and TH 656 at 100
ppm were ineffective. No significant difference was obtained among the treatment-time. Nor any significant
difference was observed between chemicals, therefore, TH 656 seemed to be twice as affective as NAA. No
significant effects of NAA or of TH 656 on the quality of fruit were observed.



