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Abstract
The in vitro regeneration of Passion fruit (Passiflora edulis L.) was obtained from 

cotyledon derived callus and adventitious buds. The callus was initiated in the MS basal 
medium supplemented with different concentrations of plant growth regulators viz, BAP, 
KIN, NAA, IAA, and GA3 alone or in combination. Among the different plant growth 
regulator supplements, 0.2 mg/1 NAA was proved to be more effective in inducing callus 
than adventitious bud regeneration. Adventitious bud regeneration was achieved through 
organogenesis of callus in MS culture medium supplemented with BAP or KIN in combination 
with NAA or IAA .The media having 2.0 mg/1BAP+0.2 mg/1 NAA was found to be the best 
for adventitious bud regeneration (75%). For shoot regeneration via callus plant growth 
regulator cytokinines (BAP & KIN) were supplemented alone or in combination with auxins 
(NAA) in MS medium. On the other hand, when BAP or KIN was tried alone, no shoot 
regeneration was observed via callus. Among the different combinations of auxins (NAA) 
and cytokinines (BAP and KIN) plant growth regulators, 4 mg/1 BAP+0.2 NAA was found to 
be the best for regeneration via callus. Regenerated shoots were rooted in full strength MS 
medium. IBA (7.0mg/1) effectively produced higher percentage (90%) of roots and root growth. 
After sequential hardening, the regenerated plantlets were successfully established in soil 
under natural environment.
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Materials and Methods
Seeds of passion fruit were collected from 

Agricultural Research Station, Rajshahi in 1995. 
The collected seeds were washed with a drops of 
tween-20 for ten minutes with constant shaking. 
Then the seeds were washed 4 to 5 times with 
sterilized distilled water. Finally the seeds were 
treated with 0.1% HgCl2 for 15 minutes for surface 
sterilization into running laminar-air-flow cabinet. 
Then it was rinsed 3 times in sterile distilled water. 
The sterilized seeds were taken into a sterilized 
petridish and seed coats were removed very 
carefully. After separation, the cotyledons were cut 
into small segments (1-1.5 cm) and inoculated one 
or two segments into each culture tube on 0.7 % 
agar gelled MS (Murashige and Skoogl962) 
medium supplemented with different 
concentrations and combination of plant growth 
regulator BAP (6-benzyl amino purine), KIN (6- 
furfuryl amino purine) and NAA (a -naphthalene 
acetic acid). A 3% sucrose was used for callus and 
adventitious bud induction. The pH of the medium 
was adjusted to 5.8 using 0.1N NaOH or 0.1N 
HCI before adding agar. Medium was dispensed 
in 20 ml aliquots into culture tubes (25 x 150 mm) 
containing 20 ml culture medium covered with 
cotton plug. Media were then steam sterilized at 
121 °C for 20 minutes. The cultures were incubated 
under a 16 hrs photoperiod in cool white florescent 
light and maintained at a temperature of 27±2 °C.

Introduction
There has been a surge in recent years of 

research in the areas of tissue culture of fruit crops. 
However, much of the work has been done on 
temperate fruit crops, and relatively little research 
has been involved tropical fruit crops. Passion fruit 
(Passiflora edulis L.) is a native of Southern Brazil 
and was widely distributed through out the tropics 
and sub-tropics during the 19th century. It was 
introduced in England in 1810. Passion fruit was 
taken from Australia to Hawaii in 1880 where it 
became naturalized.

In Chittagong Hill Tracts region the plant 
has been growing successfully since 1987 (Islam 
etal. 1994). Passion fruit line KP-001 was evaluated 
at the Agricultural Research Station Khagrachari 
during the period from July 1992-June 1993. Passion 
fruit plants is a woody perennial climber up to 15m 
long. It produces flowers several times a year 
(Liao 1987). Passion fruit looks like a round berry, 
becomes rumple when ripe. The fruit weight varies 
from 58 to 78 gm. The yield per plant was recorded 
9.15 + 1.72 Kg per annum. Two forms are 
recognized, Passiflora edulis f. edulis is the purple 
passion fruit and Passiflora edulis f. flavicarpa is the 
yellow passion fruit. Presumably the yellow 
passion fruit originated as a mutation from the 
purple passion fruit.

The passion fruit plant is highly 
heterozygous due to its cross pollination habit 
and therefore most clones are completely self­
incompatible. As a result, cross incompatibility 
may occur in certain clones (Alkamine and 
Girolami 1959). For this reason, as a crop passion 
fruit has a number of problems including low yield. 
Moreover, it is an economically important fruit crop 
and the demand for its fruits is increasing day by 
day. There is a great potentiality for its cultivation 
due to demand for its juice that have excellent 
flavors. The fruit is not widely known in 
Bangladesh but it drew attention of the scientists, 
visitors and growers and becoming popular locally. 
So, its cultivation is being expanded. Naturally,

the growers are now demanding information on 
improved varieties and production technology.

Taking this into consideration, the study 
aimed to develop a novel protocol of in vitro 
regeneration as well as establishment of cost 
effective process for ex vitro acclimatization, 
enhance the multiplication rate through induction 
of multiple shoots and, raise and maintain 
sustainable pool of propagules for further 
multiplication and constant supply, and finally to 
ensure the genetic identity of the sustainable quality 
propagules.



Results and Discussion
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Cotyledon of passion fruit cultured in MS 
media supplemented with different concentration 
of plant growth regulators cytokinins (BAP and 
KIN) and auxin (NAA) either alone or in 
combinations to see the callusing responses, and 
adventitious bud proliferation. Two cytokinins 
(BAP and KEN) were supplemented with MS media 
in different concentrations. BAP was found to be 
the best in callus induction. Highest percentage of 
callus induction (75.50%) was recorded in media 
having 2.0 mg/l BAP and highest (75%) 
adventitious bud formation was found after 28 
days of culture (Table 1). Another cytokinin (KIN) 
was less effective inducing callus and adventitious 
bud formation. Among the different auxins 
evaluated for callus induction, NAA was found to 
be promising for callus growth of Passiflora edulis 
L. The highest of callus (81.2%) and highest of 
explants (56.26%) developed adventitious buds in 
media having 0.2 mg/l NAA. MS media 
supplemented with different concentrations of BAP

The cultures were maintained by sub­
culturing at four-week intervals to fresh medium 
with the same composition. Rooted micro­
propagules were thoroughly washed to remove the 
adhering gel and planted in earthen pots 
containing a mixture of soil, sand and cow dung 
in the ratio of 1:1:1 and grown in the out door for 
acclimatization. Watering was made at two-day 
intervals. Percentage of survival was recorded one 
month after transfer. All the experiments were 
repeated three times with sixteen replicates per 
treatments, observation were recorded every week 
on the bud proliferation state, percentage of 
regeneration, number of shoots per explants and 
shoot length.

in combination with NAA showed induction of 
callus and development of adventitious buds. In 
case of higher concentration of BAP with relatively 
lower concentrations of NAA, (MS +2.0 mg/l, 
BAP + 0.2 mg/l NAA) was found to be the best 
formulation of callus and adventitious bud 
regeneration. The rate was 75.50% callus and 
75.00% adventitious bud successively after 28 days 
of inoculation (Table 1, Fig. A). Maximum callus 
development in narcissus also occurred in media 
having 16.0 mg/l BAP with 4.0mg/l NAA 
(Hussey 1982).

Similar results for callus were observed 
from cotyledonery explants of water melon 
(Blackman and Reynolds 1982). For regeneration 
via callus among the different combinations of 
plant growth regulator auxins (NAA) and 
cytokinin (BAP and KIN), BAP+NAA was found 
to be the best media composition. The highest of 
explants (60%) produced adventitious shoots in 
media having 4.0 mg/l BAP+0.2mg/l NAA. The 
highest mean number of shoots per explants (18.5) 
was also observed in this media combination. 
(Table 2, Fig. B). Different types of celli ranging 
from, Light green, green, deep green, creamy color 
and brownish were observed after 28 days of 
culture. Regenerated shoots were taken to root 
induction.

Among the different media composition, 
MS +7.0 mg/l IB A was proved to be the best for 
root induction from excised shoots obtained from 
in vitro culture (Fig. C). Regenerated plantlets were 
successfully established in soil under natural 
environment following a few days indoor 
acclimatization. In this study it was observed that, 
embryogenesis and adventitious shoots were 
produced in the same medium after 28 days 
incubation of culture (Fig. D).



Callus type
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BAP = 6 - benzyl amino purin 
NAA = a - naphthalene acetic acid

% of explants 
induce callus

% of explants 
developed 

adventitious buds

Table 1. Effect of different concentrations of BAP with NAA in MS medium on callus induction and 
development of adventitious buds from cotyledon in Passiflora edulis.

16 explants were inoculated in each treatment
LG = Light Green 
G = Green

DG = Deep green
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% of explants 
produced shoots

Average No. of 
shoots per explants

Callus induction 
Medium (mg/1)

Table 2. Morphogenic response of cotyledon derived callus and adventitious buds of Passiflora edulis in 
MS medium supplemented with BAP and NAA.

Plant growth regulators 
in sub-culture 
BAP + NAA

0.2

0.5

45

45

4.32

12.5
11.60

0.01
0.1

0.1
0.2

0.5



Fig BFig. A
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Fig.C Fig.D

Fig. A. Callus initiation and development of adventitious buds from cotyledon of Passiflora edulis L.
Fig. B. Profuse shoot regeneration from cotyledon derived callus and adventitious buds.
Fig. C. Root induction from the base of regenerated shoots.
Fig. D. Established potted plants of Passiflora edulis L. after 30 days of transplantation.
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