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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.2are 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. Basically, plantlets from
tissue culture are free of mold and bacteria. The infected plant tissues are clearly
seen and then eliminated during the in vitro culture process. However, in case of
virus infections, the infected tissues are difficult to visualize since viruses replicate
themselves only inside the living cell of other organisms. Most of the symptoms of
virus-infected plants appear after planting. In addition, viruses are easily transmitted
to other tissues during the tissue culture process. Thus, in order to produce virus-free

plantlets, the source plants for tissue culture must be completely free of virus.

The selection of good mother plants is vital for virus-free seedling production.
The mother plants, as initiated explants, must be healthy and completely free of
diseases. In this study, the healthy shoots of passion fruit No.2 were selected and the
only virus-free passion fruit shoots were used as initiated explants for in vitro

propagation of virus-free passion fruit No.2 plants.

2. Objectives

The sub-project 2: “The study on the in vitro propagation of virus-free passion
fruit No.2 plants” is under the project “Research and development of production of
disease-free passion fruit plants”. This sub-project is a two-year long project. Hence,
for the first year, the objectives was to investigate the suitable method for the

in vitro propagation of virus-free passion fruit No.2 plants.



3. Results and discussion

According to the preliminary information gathered from a survey, 8 farm areas
in Research Stations of the Royal Project Foundation (RPF) were selected for passion
fruit shoots collection including: (1) The Royal Agricultural Station Pang Da, Chiang
Mai province, (2) Mae Pae The Royal Project Development Center, Chiang Mai
province, (3) Thung Luang Royal Project Development Center, Chiang Mai province,
(4) The Royal Agricultural Station Mae Lord, Chiang Mai province, (5) Mae Tho The
Royal Project Development Center, Chiang Mai province, (6) Mok Cham Royal Project
Development Center, Chiane Mai province, (7) Sa-Ngo Royal Project Development
Center, Chiang Rai province and (8) Mae Sariang Royal Project Development Center,
Mae Hong Son province. In this study, most passion fruit trees from the farms
showed various symptoms of virus infections, including leaf and fruit mosaic, leaf curl
and leaf abnormal formations. However, these information exhibits that 4 farms in 4
areas of RPF have an opportunity to obtain virus-free shoots. A further survey, these
farms were anticipated as target areas for selection and collection of virus-free
shoots of passion fruit including (1) The Royal Agricultural Station Pang Da, (2) Thung
Luang Royal Project Development Center, (3) The Royal Agricultural Station Mae Lord
and (4) Sa-Ngo Royal Project Development Center.

After selection, 720 healthy shoots and no virus infected shoots of passion
fruit, as observed from appearance, were collected. The collected shoots were used
as the scion grafted onto yellow passion fruits. As a result, more than 90 percent of
passion fruit trees were found to be infected by viruses within 2 months after
cultivation. However, 9 shoot samples were found as virus-free plants according to
the passion fruit woodiness virus (PWV) detection by ELISA technigue.

Moreover, in-the study of surface sterilization, healthy shoots were sterilized
by 7 methods. The results showed that the 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
most effective procedures. Such methods exhibited low percent of contamination
and also demonstrated the highest percent of survival after 3 weeks of cultivation.



4. Conclusions

The virus-free mother plant is a key factor in disease-free plant production
using in vitro propagation method. Form the preliminary survey about passion fruit
planting in 8 farms from different planting areas in Research Stations of the Royal
Project Foundation (RPF), most passion fruit trees showed various symptoms of virus
infection, including leaf and fruit mosaic, leaf curl and leaf abnormal formations.
However, 4 farms in different areas of RPF were expected as target areas to obtain
virus-free shoots. 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
plants by ELISA technique. Furthermore, in the surface sterilization, it was found that
the 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 procedures showing the low percent of
contamination and the highest percent of explant forming shoots.

5. Suggestions

During the outbreak of the virus diseases, the selection and collection of
healthy shoots of passion fruit as a disease-free plant is difficult and, thus, a small
amount of virus-free plants will be obtained. The research team believes that the
studies of the in vitro propagation of virus-free passion fruit No.2 plants, including
investigation of the several effecting on the shoot induction and multiplication and
root induction of the subcultured shoots in order to obtain complete plantlets.
These suitable conditions will be the effective process for produce the disease-free

plants
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Abstract

The selection of the good mother plants is an essential component of virus-
free seedling production. The mother plants as initiated explants for in vitro
propagation must be healthy and completely virus-free. The objective of this study
was to investigate the suitable method for the in vitro propagation of virus-free
passion fruit No.2 plants.

From the preliminary survey about passion fruit planting in 8 farms from
different planting areas in Research Stations of the Royal Project Foundation (RPF),
most passion fruit trees showed various symptoms of virus infection, including leaf
and fruit mosaic, leaf curl and leaf abnormal formations. However, 4 farms in
different areas of RPF were expected as target areas to obtain virus-free shoots. 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 plants by ELISA
technique. Furthermore, in the surface sterilization, it was found that the 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 procedures showing the low percent of contamination

and the highest percent of explant forming shoots.



