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Studies on the Morphology of Flowering Organs and the Fruit
Bearing in Purple Passion Fruit, Passiflora edulis Sims.

Kiyotake ISHIHATA
(Ibusuki Experimental Botanic Garden)
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Plate 1. Three flower-types in purple passion fruit. Left: normal type,
center : recurvate type, right: upright type.
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Table 1. Progress of the evolution of the flowering organs with lapse of time
after flowering in purple passion fruit

May 12, 1978

May 17, 1978

Changes of flower shape
with the lapse of time

Changes of flower shape
with the lapse of time

Time Air Weather after flowering*! Air Weather after flowering*?
temperature Normal Recurvate Upright temperature Normal Recurvate Upright
type type type type type type
o . OC
500 14.0 lightly cloud 0 0 0 11.9 fine 0 0 0
7.00 17. 6 lightly cloud 0 112 4 14. 6 fine 170 13
9. 00 22.5 lightly cloud 16 96 4 18.7 fine 164 13
11.00 24.0 cloudy 55 57 4 21.5 fine 15 155 13
12. 00 24.5 cloudy 77 35 4 21.3 fine 63 107 13
13. 00 24.9 cloudy 86 26 4 21.8 fine 87 83 13
14. 00 24.8 cloudy 78 34 4 21.7 fine 110 60 13
15. 00 24.0 cloudy 63 49 4 21.6 fine 113 57 13
17. 00 22. 4 cloudy 43 69 4 22.5 fine 91 79 13
19. 00 22.7 cloudy 106 4 18. 6 fine 11 159 13
21. 00 23.0 cloudy 0 112 4 15. 4 fine 0 170 13
k1 Number of flowers was 116. k2 Number of flowers wsa 183.
o—e Number of flower
o—o Normal type
250
&—a Recurvate type
" =—a Upright type
§ 200 100 @
= g
3 150 80 g
2 2
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Fig. 1. Number of flowers and percentage of each flover

type in field in 1978,
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Fig. 2. Maximum and minimum temperature in field.

Table 2. Morphological characters of th three flower types in purple passion fruit

Cross-diameter Bracterial leaf

Sepal Petal

Length of
Type of flower - - X
of flower Length  Width Length  Width Length  Width corolla
cm mm mm mm mm mm mm mm
Normal type 6.8 13.9 11. 4 27.9 11.5 23.7 7.2 18.5
Recurvate type 6.7 15.1 11. 6 28.2 11.6 22. 8 7.7 20. 3
Upright type 6.1 13.7 11.6 24.9 11.7 21. 4 6.8 18.6
Ovary Length Stigma Filament Anther
Type of flower - -
Length Diameter of style  Length Width Length  Width Length  Width
mm mm mm mm mm mm mm mm
Normal type 7.0 4.9 13.5 5.4 3.7 7.1 1.6 9.3 3.9
Recurvate type 7.1 4.9 18.7 5.6 3.6 7.4 1.6 9.0 4.0
Upright type 5.9 4.2 12.0 4.4 3.0 7.6 1.6 9.5 3.7

Table 3. Percentage of fruit bearing in each
type of flower selfed artificially in
purple passion fruit

Table 4. Effects of artificial crossing on fruit
bearing of flower covered with bag
under field condition

Number of Number of Percentage

Type of flower flowers  fruit bearing giag;ugt
Normal type 191 180 94.2%
Recurvate type 38 34 89.5
Upright type 31 0 0
Total 260 214 82.3

(27.8%) ¥ L OEILRITE 49 (12.2%) T, EIMETE
% 3OS TC 3 ERITEIC X B3 T~ 1o, EILE
TEDTEN %W U o B RUTEI284. 2%, HLATUIETIL
60. 4% DFERFRH Ld LTz hCx LEERDOTER

Type of flower Number Number Percentage

and vollen of of fruit of fruit
P flowers bearing bearing

Normal type x Upright 240 202 84.2
type

Recurvate typex Upright 111 67 60. 4
type

Upright type x Upright 16 0 0
type

Upright type x Normal 17 0 0
type

Upright type x Recurvate 16 0 0
type
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Table 5. Fruit bearing of flowers pollinated artificially without bag under field condition

Type of flower Number of Number of fruit Percentage of
yp flowers bearing fruit bearing
Upright type x Upright type 122 0 0 %
Upright type x Normal type 170 0 0
Normal type x Upright type 200 172 86.0

Table 6. Effects of exudates from pistil and ovary of upright type flowers on pollen germination

Poll Portion of flower organ Number of Number of germi- Percentage of
ollen taken exudate pollens nated pollens germination
Stigma 1,046 9 0.86%
Ubpright Upper part of style 759 3 0. 39
type Lower part of style 971 0 0
flower Ovary (upright type flower) 1,172 2 0.17
Stigma 1,188 9 0.75
Normal Upper part of style 1, 040 0
type Lower part of style 902 0
flower Ovary (upright type flower) 1, 006 4 0. 39
Control
Upright type Stigma and style
flower (normal type flower) 1,016 165 16. 24
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Summary

Studies on the relationship between the morphology of flowering organs and the fruit bearing
in the purple passion fruit, Passiflora edulis Sims were carried out during the period from 1978 to
1980. The results obtained were summerized as follows:

1. It was noted that the flowering of the purple passion fruit begins early in the morning
and closes during the evening to night. A characteristic phase of evolution in flowering organs on
the flowering day was observed in the lapse of time from 13:00 to 15:00.

According to the appearance of the floral organs in flowering the flowers of purple passion
fruit were classified into the 3 types: the normal, the recurvate, and the upright. Morphologically,
the first two types were similar, but the upright type was noted to be much smaller than the first
two types in the following items: the diameter of the flower, lengths of sepal and petal, the length
of style, the length and width of the stigma and length of the ovary.

2. Of the 6053 flowers investigated, 76% was normal type, 17%, recurvate type and 7%,
upright type.

3. The percentage of fruit-bearing by artificial self-pollination was 94.2 (%) in the normal
type flowers, 89.5 (%) in the recurvate type flowers and 0 (%) in the upright type flowers. In
the case when the pollens from the upright typed flowers were artificially pollinated, fruit bearing
was observed in 84.2% in the normal typed flowers, 60.4% in the recurvate typed flowers, but in
the case when the upright typed flowers were artifically pollinated with the pollens from any one
of the 3 types, fruit bearing was noted to be 0%.

4. In the case when the pollens from the normal typed flowers and the upright typed flowers
were placed on the artificial cultural medium smeared with the exudates out of the following
locations; the stigma, the upper and the lower parts of the style and the ovary of the upright
typed flower, only a few of them germinated on the medium smeared with the exudate out of stigma
and ovary, but none of them germinated on the medium smeared with the exudate out of the style.
On the other hand, percentage of germination in the control smeared on the medium with the
exudate out of the stigma and the style of the normal typed flower was noted to be 16.24%.



