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Studies on the Fertilization in Purple Passion Fruit, Passiflora edulis Sims

—Observation on Pollen Germination, Elongation of Pollen Tube and Fertilization—

Kiyotake IsHiHATA, Chisato HaGlucHI® and Shuichi Iwanorr™
y

(Ibusuki Experimental Botanic Garden, * Laboratory of Fruit Science)

#

A SIS, ERMEHEOREICE VT AT SN
WHER, NEEHIN ¢, RESELAO LI H L0

il

AHTHO, REEFEIIHDRIKE O L EHEL 1o,

i, ALZMOE3IRKOREDS 5 1A 2 K0
HORFUITATZHLTH, 3KOHFET N TIZSK
URBEERIU LD IR L, REE, RELE4M
Ex#B2EE2RULY. Passiflora BOMERIE 3 &
OfeAr (Fig. 1), 3.0K1E, 8IKRE, S350,
HECZM S h, BELLIEHEEFNZho0EM
BICOL W DRAF T —REANFEL, KT b
DEBDbIRTWZ, UL, BidDOEHD 14~ 24
OHEDAHICEH U T RS RERENB LN
EnS, 3SROHHOENIZZMLTLENENDTE
HD 5 FEENREANOIEMBEHESEE I TbNS
ZENHERENS.

Fassiflora BDZH), ZREICHETEHRITIFIEAL
<, BFPIC Gilmartin Y HAEERFEO Y, =
W, TEORBIL DLW THRELTVWEDATHE. &
EBR T, BSHENICE T ATENEHE S SEIZH
7258 = RRRFIIZKIAT 5 12 O BE AT, 20
B ICIERE & FREANOREDMERFR, L0140
TEREDOHTE b TRF U I EH 3 LEORBEEIZE D
EDITBELTOL AT OO TERL .

HE R A

PR E U CI3BIR B B 50 MR BB R
BSEOBBIZHLEL, /54 7RA Y ANVBIZEI L
126 FAELRMBEHEDOEE £ HER L 12,

HE3ADS 5 2 AOHBEETERRER L OBEL,

I KOHBICEM T 505 | KX R O GEETR ChE
S 3 AITRKI T HAEA 3 KIXDZN, SEOFH% 1
B U7 (Figs. 3, 4).

AT Z¥31319854E 5 H11H ~ 5 H20H ORIZ{F - 77
ZHRIEICEEIR S B % 170, N L7z, BITE
4 BAEAE DS KT B A > 1276 (BERRUTE & OB RITE )
YDA, B UKROBOIEDIEN % T8Iz AT 25
RITOWRAOT U1z, 5P EEMBSHE I ARENN
H5. THEOIEMHEE, TEMEOHBERR, KEEA
DOHE, EERERNIERT 52010, W% 1R
fil, 3WER, 6WER, 128%F, 18WERD, 24B5R, 36R%
M, ASHEREICTERBALL, B BICEFE L. SREY
&S Y 7Y v 7 ZE10TEE U, RIS 2% 2258
FEEBRNBFHME (SEM) OBEMRE L7,

HFEFEREERAMBE U TS % FAA BTEE L,
HIRICRO ST 74 v HFBRITO, BES12~14um
OB ZER LTI 74—V KD~ Y1) v
THREL, kATV/NT— b RER LY. EBETET
SIMEAMEIL) Y BSy 77— (pH 7.2) IKiH
LIZA%BTINVEI - VT LVTFe RCBEELLZY / — )3
) - ATk, BEREA VT INICEkHERELE
(HITACHI HCP-1) %7~ 1:. hEEBRIZ K-
FA4MTEEL, A4y Ay y— (AAEBFH
JFC-1,100) Iz k2 &#EE %17V, EENETEME
(HARETFH JSM-15 &) THEBELS kV THEL
AR

] £

EBHICH T 2 BBHBP DKL L Table 1 125K
FEBOT, FURIIRA28.4C, BE14.0COEEEL
SETCHBE L. 5 bR B E ORTEYS



10

FAER - RATR - BEE—

Table 1. Climatic conditions of the field during the experiment periods in May, 1985

o Date 11 12 13 1477_41”5 _1_§ 17 18 19 20
Maximum temperature T 27.1 28.4 28.1 27.1 26.4 26.9 27.1 25.9 25.8 28.3
Minimum temperature T 17.3 14.0 15.2 21.9 19.8 17.4 16.2 19.7 20.5 22.5
Precipitation mm 8.5 - - 19.5 - - - - - 6.0
Hour of day light h 1.9 9.5 10.0 7.4 5.0 7.3 8.6 8.8 6.3 7.2

Table 2. Time course of pollen germination, pollen tube elongation and fertilization in purple passion
fruit, Passiflora edulis Sims

Times after pollination (h) 1 3 6 12 18 24 36 48
Begir.min.g of pollen O O
germination
Passage of pollen tube O O
through the base of the style
Passage of pollen tube
through the micropyle O ©
Fertilization O O
Initiation of ovary O o O o

development
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Summary

The studies presented here were undertaken to ascertain pollen germination on stigma,
elongation of pollen tubes in pistillate tissues and fertilization, in purple passion fruit, Passiflora
edulis Sims. Special attention was paid to the confirmation of the positional relationship between
the stigma and placenta. Two stigmas were removed from the base of the style one day before
flowering and only one stigma pollinated on the flowering day, was left intact. This treatment en-
abled the authors to ascertain whether pollen tubes germinated on one stigma were equally elon-
gated into three placentae, or not. The stigma of the flower was dusted with pollen grains
obtained from different flowers on the same vine. The pollen germination, elongation of the pol-
len tube and fertilization were observed with the samples taken at a certain time-interval after pol-
lination. The results obtained were as follows :

1. The pollen grains that landed on the tips of individual papilla of stigma germinated in one
hour after pollination. Pollen tubes became elongated into the style canal through the stigma,
reaching the upper portion of loculus in six hours after pollination. Pollen tubes continued their
growth up to the base of the ovules, then elongated themselves up along the funiculus, entering
ovule through the micropyle. Fertilization was performed within 18 hours after pollination. Fol-
lowing the fertilization the ovary development was noted.

2. Each of the three style canals joined together at the basal part of the style and at the upper
portion of the ovary, and connected itself into loculus. Topologically, placenta was lying half-
way between the two style’s projected lines.

3. Pollen tubes germinated on the tips of a stigma continued their growth on to loculus
through style canals, being elongated equally to each of the three placentae. Therefore, even
only one stigma was pollinated, each ovule situated on three placentae was occasioned to become
fertilized, performing the respective normal development.

4. Thus, even when only one stigma was pollinated, normal fruit development was observed
to have occurred likewise all the three stigmas were pollinated simultaneously. These results in-
dicate that only one pollination of the stigma may be enough for the pollination in the field,
which will enable us to save the considerable amount of labour required for the artificial pollina-
tion indispensable for the realization of higher fruit-set and normal fruit-growth.
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Explanation of figures

A flower of purple passion fruit, Passiflora edulis Sims. X 1.

Longitudinal section of a flower of passion fruit. X 1.

A flower out of which two stigmas were removed. X 1.

An emasculated flower. X 1.

Surface of stigma. X 10.

Papillae of the stigma. X120.

Pollen grain. X500.

The pollen tubes elongating themselves into the papillae of stigma in one hour after pollination.
X100.

The pollen tubes continuing their growth through the style canal in three hours after pollination.
X 20.

The pollen tubes stretching themselves on the vicinity of the upper portion of loculus in six hours
after pollination. X 100.

The pollen tubes stretching themselves on the vicinity of the lower portion of loculus in twelve
hours after pollination. ~ Some pollen tubes grew along the funiculus of the ovule. X50.

The pollen tubes stretching themselves on the vicinity of the lower portion in loculus. X 25.
Longitudinal section of the style showing three style canals joined at the base of the style. X50.

14~15.  Cross section of the style where three style canals united at the base of the style. X 25, X60.

16.

Cross section of the upper part in loculus showing the pollen tubes elongated to the placenta. X
60.

18~19. Longitudinal section of ovules in eighteen hours after pollination showing the pollen tube

20.
21.
22.

had entered micropyle. X40, X 100.

Longitudinal section of ovule in twelve hours after pollination. X 200.

Longitudinal section of fertilized ovule in eighteen hours after pollination. X 200.

Pistils at 0,1 and 2 days after flowering from left to right showing marked initial growth of the
ovary.

Abbreviation:

a: aril, e : embryo, f: funiculus, ii : inner integument, ! : loculus, m : micropyle, n : nucellus,
nec : nectary, oi: outer integument, p : papilla, pt: pollen tube, sc : style canal.
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