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Executive Summary

1. Introduction

Passion fruit is a vine species of the Passifloraceae family. The popular
commercial varieties of passion fruit are the purple-skinned Passiflora edulis and the
yellow-skinned P. flavicarpa. In Thailand, the passion fruit species No.2, with purple-
skinned, was selected and promoted by the Royal Project Foundation. The dominant
characteristics of the passion fruit No.2 are of the large size, high productivity, sweet
taste and rich of aroma. However, the passion fruit No.2 cultivation has major
problems according to the “passion fruit woodiness virus (PWV)” disease caused by a
species of potyvirus in seeding. The disease reduces the yield and the fruit quality.

Plant tissue culture is utilized as an effective technique for producing large
numbers of identical copies of a plant from its mother plant and this techniques can
be applied to virus-free plant production. In order to produce virus-free plantlets, the
mother plants, as initiated explants, must be healthy and completely free of virus
and other diseases. Thus, the selection of good mother plants is the first vital step
for virus-free plant production. From recently our results in 2015, the survey data
about passion fruit planting in 8 farms from different planting areas in Research
Stations of the Royal Project Foundation (RPF) showed that most passion fruit trees
had various symptoms of virus infection, including leaf and fruit mosaic, leaf curl and
leaf abnormal formations. From the selection and collection of virus-free shoots of
passion fruit, 720 healthy shoots were obtained and then cultivated by grafting
method. We found that more than 90 percent of passion fruit trees were infected by
viruses within 2 month after cultivation. However, 9 samples were identified as the
virus-free plant by ELISA technique. Furthermore, surface sterilization with 5% (v/v)
clorox solution and 0.1% (v/v) Tween-20 on a shaker or a sonicator for 10 minutes
were the effective procedure resulting in the low percentage of contamination and
the highest percentage of explant forming shoots (Srirat et al., 2015).

In the in vitro cultivation, the suitable of media culture and plant growth
regulators are of great importance factors for growth and development, shoot

multiplication and root induction in case of spontaneous rooting did not occur.



The aim of this study was to investigate the micropropagation method for the

production of virus-free passion fruit No.2.

2. Obiective

The sub-project 2:“Research of micropropagation method for the production
of virus-free passion fruit” is under the project “Research and development of
production of disease-free passion fruit plants”. This sub-project is a two-year long
project. In the second year, the objectives were to investigate the effect of sucrose
concentration, media fomulars and plant growth recgulators on shoot cultivation and
multiplication and root induction which will be useful for producing of virus-free

passion fruit No.2.

3. Results and discussion

In the micropropagation of passion fruit No.2, sterilize shoots were used as
initial ‘explants and were cultured on semi-solid basal MS medium (Murashige and
Skoog, 1962) containing various concentrations of sucrose (15, 30 and 60 g¢/L) for 8
weeks. The results showed that MS medium containing 15 ¢/L of sucrose induced
the numbers of new shoot (2.0 shoots/explant) which was higher than other
concentrations. However, the obtained shoots from MS medium containing 30 g¢/L of
sucrose had healthy and higher lensth of shoot and healthy green and larger size of
leaves comparison to other concentrations.

The media component had effect on in vitro growth of plantlets. In this
experiment, five formulas media including (1) basal Murashige and Skoog medium
(MS [30] medium), (2) modified Murashige and Skoog medium supplement which B5
vitamin (MSB [30] medium), (3) modified Murashige and Skoog medium supplement
with Fe as a chelate fromm FeNa-EDDHA instead of FeSQ4.7H,O and Na,.EDTA.2H,O
(Van der Salm et al.,, 1994) (MSD [30] medium), (4) Gamborg B5 medium (Gamborg et
al., 1968) (B5 [30] medium) and (5) Lloyd & McCown woody plant (Lloyd and
McCown, 1981) (WPM [30] medium) were evaluated. All formulars containing 30 g/L
of sucrose. The suitable culture medium formula for shoot cultivation was obtained

from the MSD [30] medium. From this formula, the average numbers of shoots per



explant was 1.5 and the average shoot length was 2.1 cm after 8 weeks of
cultivation. Moreover, the obtained shoots from this condition were healthy shoot
and the leaves were healthy green and larger size in comparison to other formulars.

In the experiment of evaluation of effect of the exogenous cytokinin types
such as 6-benzyl aminopurine (BAP) and thidiazuron (TDZ) at different concentrations
on in vitro growth and shoot multiplication of passion fruit No.2, the results showed
that the cultivation on MSD [30] medium supplement with BAP showed a small tend
to increasing number of multiple shoot. The addition of BAP at 1-3 mg/L into the
medium resulted in the higher average number of shoots (1.7-2.0 shoots per
explants) than the medium with no BAP addition (1.3 shoots per explants). The
influence of BAP showed clearly effect on in vitro growth and development of
explants. The supplemention of with suitable concentration of BAP at 1 mg/L
resulted in the highest average of shoot length (3.8 cm) and the healthy shoots and
leaves were obtained after 8 weeks of cultivation. Although the treatments with TDZ
had possitive effect on shoot multiplication, the shoots had grew stowly and had
small size with unhealthy appearance.

In these cultivations, spontaneous rooting was not occurred in all most of the
obtained shoots. Thus, the root induction step is nessessery for micropropagation of
passion fruit No.2. The results revealed that transferring of ~2.5-3 cm long of healthy
shoot to basal MS medium supplement with 0.5 mg/L indole-3-butyric acid (IBA) for 4
weeks can induce root formation with 70% rooting rates. From this condition, all
most of shoots has been only root induction without callus formation and the
plantlets were obtained had healthy.

The micropropagation method for the production of virus-free passion fruit
was shown in figure 20. The method involves major four stages: (1) selection and
collection of virus-free passion fruit shoots as a source of explants (2) explant
preparation, sterilization and initiation of cultures (3) shoot elongation and multiplica-
tion and (4) induction of root and transferation to soil. The application of grafting for
the production of virus-free passion fruit was showed in figure 21. In vitro shoot
derived from virus-free passion fruit explants were used as scion and seedling of

virus-free passion fruit were used as root stock.



4, Conclusions

The several factors including sucrose concentration, medium fomulars and
plant growth regulators influence on shoot growth and multiplication and root
induction step of passion fruit No.2. micropropagation. From the results, the suitable
condition for shoot cultivation was obtained from the modified Murashige and Skoog
medium supplement with Fe as a chelate from FeNa-EDDHA instead of FeSO,4.7H,0
and Na,.EDTA.2H,0 containing 30 ¢/L of sucrose (MSD [30] medium) and supplement
with 1 meg/L BAP. In these conditions had the highest average of shoot length and
obtained the plantlet has healthy shoots and leaves after 8 weeks of cultivation.
However, spontaneous rooting was not occurred in all most of the obtained shoots.
The root induction step is necessary for micropropagation of passion fruit No.2. From
the results, the suitable of root induction medium was the semisolid basal MS
medium supplement with 0.5 meg/L IBA. In this study, we propose the method of
micropropagation and the application of grafting for the production of virus-free

passion fruit as shown in figure 20 and 21 respectively.
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Abstract

Passion fruit is a vine species of the Passifloraceae family. In Thailand, the
passion fruit species No.2, with purple-skinned, was selected and promoted by the
Royal Project Foundation. The dominant characteristics of the passion fruit No.2 are
of the large size, high productivity, sweet taste and rich of aroma. However, the
passion fruit No.2 cultivation has major problems according to the “passion fruit
woodiness virus (PWV)” disease caused by a species of potyvirus in seeding. The
disease reduces the yield and the fruit quality. Plant tissue culture is utilized as an
effective technique for producing large numbers of identical copies of a plant from
its mother plant and this techniques can be applied to virus-free plant production.
This research aimed to investigate the suitable micropropagation method for
production of virus-free passion fruit. From the results, the suitable condition for
shoot cultivation was obtained from the modified Murashige and Skoog medium
supplement with Fe as a chelate from FeNa-EDDHA instead of FeSO4.7H,O and
Na;.EDTA.2H,0O containing 30 g¢/L of sucrose (MSD [30] medium) and supplement
with 1 mg/L BAP. In these conditions had the highest average of shoot length and
obtained the plantlet has healthy shoots and leaves after 8 weeks of cultivation.
However, spontaneous rooting was not occurred in all most of the obtained shoots.
The root induction step is nessessery for micropropagation of passion fruit No.2.
From the results, the suitable of root induction medium was the semisolid basal MS
medium supplement with 0.5 mg/L IBA. The micropropagation method for the
production of virus-free passion fruit involves major four stages: (1) selection and
collection of virus-free passion fruit shoots as a source of explants (2) explant
preparation, sterilization and initiation of cultures (3) shoot elongation and multiplica-
tion and (4) induction of root and transferation to soil. In case of the grafting for the
production of virus-free passion fruit, it can be use the in vitro healthy shoot derived
from virus-free passion fruit explants were used as scion and seedling of virus-free

passion fruit were used as root stock.



