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Comparative Study of Ponkan (Citrus reticulata Blanco) Cultured under a Plastic Roof and in an
Open Field for the Flowering and Dropping of Fruit (Flowers)
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Fig. 1. Changes in daily flowering of pon-

kan per branch under a plastic roof
(O Total, @ Normal, & Abnormal
stamen, A Abnormal pistil).

The ordinate represents the percent-
age of daily flowering to the total.
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Fig. 2. Changes in daily flowering of pon-

kan per branch in an open field (O
Total, @ Normal, A Abnormal sta-
men, A Abnormal pistil).

The ordinate represents the percent-
age of daily flowering to the total.
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Table 1. Relationships between the number of leaves of a pedicel shoot and flower type in different times per branch of

ponkan in an open field and under a plastic roof

Flower Number of leaves Plastic roof Open field
types of pedicel shoot Early Middle Late Total(%)* Early  Middle Late Total (%) *
Normal 0 115 243 171 529 10 31 22 63
1 50 69 55 174 6 27 16 49
2 40 42 20 102 7 29 8 44
3 22 22 13 57 6 22 6 34
4 11 18 6 35 2 11 8 21
5 9 9 7 25 2 6 5 13
6 1 4 2 7 1 1 2
7= 1 1 3 7 10
Total 248 408 274 930(80.9) 33 130 73 236(61.0)
Abnormal 0 82 21 2 105 19 16 3 38
stamen 1 36 6 2 44 10 7 17
2 22 3 1 26 7 8 15
3 15 1 2 18 4 7 11
4 5 1 2 8 7 5 12
5 2 2 4 2 1 3 6
6 1 1 1 3 1 1 2
7= 3 2 5
Total 163 35 10 208(18.1) 50 48 8 106(27.4)
Abnormal 0 3 1 2 6 8 4 12
pistil 1 4 4 1 2 3
2 1 1 5 2 7
3 4 1 5
4 7 1 1 9
5 2 1 1 4
6 3 3
7= 2 2
Total 8 1 2 11(1.0) 30 10 5 45(11.6)
Grand total 419 444 286 1149 113 188 86 387

* . Percentages per grand total.
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Changes in daily drop of flower bud, flower and fruit of ponkan per tree under

a plastic roof (O Total, @ Flower bud, A Fruit with pedicel, A Fruit without

pedicel).
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Fig. 4. Changes in daily drop of flower bud, flower and fruit of ponkan per tree in an
open field (O Total, @ Flower bud, A Fruit with pedicel, & Fruit without

pedicel).
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Fig. 5. Changes in daily drop of flower and fruit of ponkan of various flower types in
the early flowering time per branch under a plastic roof (O Total, @ Normal,
A Abnormal stamen, A Abnormal pistil).
The ordinate represents the percentage of daily drop to the total.
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Changes in daily drop of flower and fruit of ponkan of various flower types in
the middle flowering time per branch under a plastic roof (O Total, @ Normal,
A Abnormal stamen, A Abnormal pistil).

The ordinate represents the percentage of daily drop to the total.
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Changes in daily drop of flower and fruit of ponkan of various flower types in
the late flowering time per branch under a plastic roof (O Total, @ Normal,
A Abnormal stamen, & Abnormal pistil).

The ordinate represents the percentage of daily drop to the total.
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Fig. 8. Changes in daily drop of flower and fruit of ponkan of various flower types in
the early flowering time per branch in an open field (O Total, @ Normal, &
Abnormal stamen, A Abnormal pistil).

The ordinate represents the percentage of daily drop to the total.
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Fig. 9. Changes in daily drop of flower and fruit of ponkan of various flower types in
the middle flowering time per branch in an open field (O Total, @ Normal, &
Abnormal stamen, A Abnormal pistil).
The ordinate represents the percentage of daily drop to the total.
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Fig. 10. Changes in daily drop of flower and fruit of ponkan of various flower types in
the late flowering time per branch in an open field (O Total, @® Normal, A&
Abnormal stamen, A Abnormal pistil).

The ordinate represents the percentage of daily drop to the total.
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Table 2. Fruit set (%) of pedicel shoot and of various flower types in different times per branch of ponkan in an open

field and under a plastic roof

Flower Number of leaves Plastic roof Open field
types of pedicel shoot Early  Middle Late Total Early Middle Late Total
Normal 0 0 1.1 0 0.6 0 0 0 0
1 0 1.5 1.8 1.1 0 3.7 0 2.0
2 0 4.8 0 2.0 14.3 10.3 12.5 11.4
3 4.5 9.1 30.7 12.3 0 9.1 16.7 8.8
4 0 33.3 66.7 28.6 50.0 18.2 25.2 23.8
5 33.3 33.3 57.1 40.0 0 16.7 40.0 23.1
6 0 50.0 0 28.6 100.0 0 50.0
7= 0 0 66.7 28.6 40.0
Total 1.6 4.6 4.7 3.9 6.1 9.2 10.9 9.3
Abnormal 0 0 0 0 0 0 6.2 33.3 5.3
stamen 1 0 16.7 0 2.3 0 0 0
2 4.5 0 0 3.8 0 0 0
3 6.7 0 50.0 11.1 0 14.1 9.1
4 0 0 50.0 12.5 0 20.0 8.3
5 0 50.0 25.0 0 0 0 0
6 0 0 0 0 100.0 0 50.0
7< 0 0 0
Total 1.2 5.7 20.0 2.9 2.0 6.2 13.5 4.7
Abnormal 0 33.3 0 0 16.7 37.5 25.0 33.3
pistil 1 0 0 0 0 0
2 0 0 0 0 0
3 0 100.0 20.0
4 0 0 0 0
5 50.0 0 0 25.0
6 0 0
7= 50.0 50.0
Total 12.5 0 0 9.1 13.4 10.0 40.0 15.6
Grand total 1.7 4.7 4.5 3.7 6.2 8.5 12.7 8.8
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Summary

This study was primarily aimed to make investigation on fixing some effective methods for
improving the flowering and the fruit setting of ponkan (Citrus reticulata Blanco) cultured in an open
field or under a plastic roof. The patterns of flowering and of dropping of flower buds, flowers and
fruit of ponkan under a plastic roof were compared with those observable in an open field. The
relationship betwen the number of leaves on a pedicel shoot and the morphology of flowers was also
investigated.

1. Flowering of ponkan under a plastic roof began two days earlier than that in an open field.
It took fewer days for a tree under a plastic roof than for that in an open field to reach the flowering
peak from its initiation.

2. Regardless of the number of leaves on a pedicel shoot, a tree under a plastic roof has more
flowers than in an open field. Consequently, the total number of flowers per branch was larger under
a plastic roof than in an open field.

3. On a tree under a plastic roof, normal flowers-shares were 81% of the total. On a tree in an
open field, however, the shares among the normal flowers, flowers with abnormal stamens and flowers
with abnormal pistils were 61%, 27.4% and 11 6%, respectively. Flowers opening earlier contained
more abnormal ones than the others.

4. The distribution of physiological fruit dropping in ponkan of both culture systems presented
two peaks ; the first one came during the flowering time, and the second one occurred a couple of
months after the full blooming.

5. The first dropping, including mainly shedding of flower-buds and flowers with pedicel, was
less in a tree under a plastic roof than in an open fild. The second dropping initiated eariler in a tree
under a plastic roof than in an open field. The period of physiological fruit dropping in the former
was shorter than in the latter.

6. The fruit setting rate was lower in a tree under a plastic roof than in an open field. The
number of flowers in the former, however, was greater than in the latter. On a whole, the number
of fruit-set in the former was larger in the latter.

7. On a tree under a plastic roof, the distribution of dropping of flowers in the early flowering
time showed two peaks ; the first one took place 14 days after the initiation of flowering, and the
second one occurred during the period from late in May to late in June. However, the distribution
of dropping of the flower in the middle and the late flowering times showed only one peak observable
from late in May to late in June.

8. Ona tree in an open field, most of flowers in the early flowering time shed before 20 days after
the blooming, and the dropping of fruit without a pedicel was low. The dropping-rates of flowers
opening in the middle and the late of the season were exceedingly higher during the period from early
in June to late in July.

9. On a tree under a plastic roof, the fruit setting rates of flowers in the early, in the middle and
in the late flowering times were 1.7%, 4.7% and 4.5%, respectively. On the other hand, on a tree
in an open field, they were 6.2%, 8.5% and 12.7%, respectively.

10. In the trees cultured by both systems, the larger was the number of leaves on a pedicel shoot,
the lower was the number of opened flower.

11. Irrespective of the culture methods, the fruit-setting-rate was the lowest at the leafless
inflorescence. On the other hand, its maximum was found with flowers having 3 to 5 leaves on a
pedicel shoot.



