SCIENTIFIC COMMUNITY WORKING TOWARDS COLLABORATION IN
COCONUT TISSUE CULTURE
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T

he Coconut sector is now
described as a Sunrise
Industry,
the
market
demand for coconut and its high
value products is increasing
manifold every day. But in direct
contrast to this, a stagnant and at
times declining coconut production is also of due concern. A
critical scenario of serious raw
material deficit is imminent in
the near future if urgent
initiatives for coconut replanting
is not undertaken in the major
coconut growing countries across
the globe.
Statistics of coconut cultivation
around the world reveal that an
estimated 50% of the coconut
palm population could be
categorised as senile, mostly
beyond 60 years of age and
showing trends of declining
production. This implies that out
of the total area of 12 million
hectares
under
coconut
cultivation in the world, an
estimated 6 million hectares need
to be replanted immediately. The
urgent demand for quality
coconut planting material is so
huge that countries are desperate
to find a better solution for mass
production of planting material
through tissue culture.
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Technical Working Group , Dr. Chamrong Daoruang, Director of Thailand
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and coordinate the formation of
an International Forum on
Coconut Tissue Culture to enable
collaboration among scientists,
research
and
development
institutions, coconut growing
countries and private sector
research
and
development,
recognizing the fact that while
some countries have progressed
in tissue culture, others would be
in need of assistance. These
recommendations paved the way
to the convening of the
Symposium exclusively dealing
with coconut tissue culture.

The FAO High Level Expert
Consultation on Coconut Sector
Development in 2013 in
Bangkok,
Thailand
recommended to : “Use molecular
techniques to expand the genetic
base for coconut breeding of
hybrids with superior traits and
develop a viable protocol for
somatic embryo-genesis to mass
produce elite planting materials
for the replanting program.” A
focused session on the progress
in tissue culture was also highly
recommended by the 47th APCC
COCOTECH Conference held in
2016 in Bali, Indonesia. It was
also recommended to facilitate
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The 1st International Symposium
on Coconut Tissue Culture was
organised by the Asian and
Pacific Coconut Community in
association with the Government
of Thailand on 13-14 March
2017 in Bangkok, Thailand. The
host facilities were extended
through
the
Horticultural
Research Institute, Department
of Agriculture, Ministry of
Agriculture and Cooperatives,
Thailand. The objective of the
Symposium was to establish
record of the stage of coconut
tissue culture research in various
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coconut growing
countries
and explore the opportunities
for collaboration between
countries, institutions and
individual scientific experts.
This would help in expediting
new technologies for micropropagation needed to mass
produce coconut seedlings in
order to meet the overwhelming
demand for coconut planting
material globally.
Scientists and researchers working on coconut tissue culture
across the globe, policy makers
in Government and industry
stakeholders
attended
the
Symposium and shared ideas
and discussed and deliberated on
possible
collaborations
for
developing rapid multiplication
techniques in coconut. Around
75 participants from 15 countries participated apart from
representatives from international organisations like CIRAD
and COGENT.
Dr. Surmsuk Salakpetch, Deputy
Director General, Department of
Agriculture,
Ministry
of
Agriculture and Cooperatives,
Government of Thailand and the
National Liaison Officer of
APCC graced the inaugural
session of the Symposium. She
welcomed the participants to
the Symposium and appreciated
the efforts of APCC for
addressing the issue of large
scale production of planting
material. She committed the
active involvement and support
of
the
Department
of
Agriculture of Thailand to the
APCC Secretariat in organising
the event. She mentioned that
the
organisation
of
the
Symposium is concurrent with
the policy of the Thailand
Government on replanting of
coconut. She expressed hope
that the Symposium would pave
the
way
for
productive
discussions and networking. She
felt that the way forward for
coconut tissue culture was
indeed through multistakeholder
networking.
Mr. Uron N. Salum, Executive
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Director, APCC, in his opening
statement expressed his sincere
appreciation to the Government
of Thailand in supporting APCC
to co-host and co-organise the
event. He explained the
background of the Symposium
and stressed on the need for the
stakeholders to collaborate to
address the need for good
quality planting material. He
urged the government sector and
the private stakeholders to come
together to address this most
important constraint in the
coconut sector world wide. He
hoped that the Symposium
would come up with very good
recommendations
for
collaborative
research
in
coconut tissue culture.
Dr. Ponciano Batugal, Chairman
of the APCC Technical Working
Group and former COGENT
Coordinator presented the need
for collaboration in coconut
tissue culture. He briefed on the
rationale of the Symposium and
explained the objectives and
format of the Symposium and
the need for the formation of an
APCC International Advisory
Committee for Coconut Tissue
Culture. He further elaborated
on the work group discussions
and the urgent need to address
the challenges of genetic fidelity
and genetic diversity in coconut.

The Symposium started with the
First Session on keynote
presentations on the topic
“Importance of Tissue Culture
for the Coconut Sector”. The
Session was chaired by Dr.
Ponciano Batugal, Chairman of
APCC
Technical
Working
Group. The first keynote address
was delivered by Dr. Alain
Rival,
CIRAD
Resident
Regional Director for South East
Asian Island Countries on the
topic “Coconut Biotechnologies
need International Cooperation”.
Dr. Rival briefed on the various
factors
hampering
fluent
networking in coconut tissue
culture and explained the need
for collaboration. He gave a
brief profile of CIRAD and its
mandate on agricultural research
including collaborative research
in association with national and
regional partners.
He further explained the
initiatives of CIRAD in developing partnership platforms for
research and training. CIRAD
has 14 partnership platforms
worldwide. He further briefed
on the program Sustainable
Agricultural Systems in South
East Asia (SALSA). He
explained the process of innovation and the micropropagation
work in oilpalm was presented
as a case study, the transfer of
which took more than 40 years.

COCOINFO INTERNATIONAL, VOL. 24, No. 1, 2017

plasm conservation embryogenic lines and germplasm
conservation undertaken in
CICY,
Mexico
including
cryopreservation.
He
also
explained the process of
germplasm exchange through
vitro plants exported mainly to
the Caribbean countries. He
reiterated
the
need
for
collaborative efforts in research
and explained the system
developed by CICY for massive
micropropagation of coconut
based on plumule or rachilla
explants.

identified. He stressed on the
need for utilising the above
techniques to solve the issues
with
coconut
germplasm
conservation and multiplication.

The country representatives
presented the updates on tissue
culture work in the respective
countries during the Second
Session on “ Country papers on
the Progress with Coconut
Tissue Culture”. The session
was divided into two parts and
the first part was chaired by Dr.
Steve Adkins.

The keynote paper on the
“Progress of Coconut Tissue
Culture in Mexico” was
presented by Dr. Carlos Salin
Oropeza, Researcher from
Centre de Investigac’ion
Cienti’fica de Yucat’an(CICY),
Mexico. He gave a brief
introduction on the flourishing
coconut industry in the world
and the need to
enhance
production to cater to the
growing market demand for
coconut through replanting in
large scale with disease
resistant and highly productive
selected palms. He further
elaborated on the coconut in
vitro studies undertaken in
Mexi co which included
d e v e l o p m e n t
o f
micropropagation protocols
using
plumule
and
inflorescence as explants,
embryo rescue protocols and in
vitro protocols for research on
lethal yellowing. He explained
the work on scaling up of
coconut micropropagation for
massive propagation through
the Biofactory. He briefed on
the work on maintenance of
embryogenic lines and germ-

Dr. Edna A. Anit, Supervising
Science Research Specialist/
Assistant Director, Department
of Science and Technology –
Philippine Council for Agriculture, Aquatic and Natural
Resources
Research
and
Development
(DOSTPCAARRD) started her presentation with a brief update on the
activities and work undertaken
by DOST-PCAARRD and
explained the Coconut Road
Map for Philippines. She gave
an update on the Coconut
Somatic Embryogenesis techno
-logy (CSet) undertaken by the
Philippine Coconut Authority
(PCA) in association with
University of the Philippines,
Visayas State University and
Bicol University through which
they could develop 100
plantlets per plumule through
primary somatic embryogenesis
and further 235 plantlets per
somatic
embryo
through
secondary somatic embryogenesis. It is targeted to produce
1000 plantlets per plumule
from high yielding tall, dwarf
and hybrid coconut varieties in
a span of three years. She
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Food Sciences, Univ. of Queensland, Australia, Dr. Ponciano A. Batugal, Session Chair,
Dr. Alain Rival, CIRAD Resident Regional Director for South East Asian Islands Countries,
Jakarta, Indonesia, Dr. Carlos Salin Oropeza, Researcher, CICY, Yucatan, Mexico.

He further reiterated the fact
that any biotechnology - based
approach, be it tissue culture,
marker assisted breeding or
high-throughput genomics requires huge investments and
their availability on a very long
term.
The keynote address on “The
Potential of Tissue Culture
Techniques for the Improvement
of
Coconut”
was
presented by Dr. Steve Adkins,
Professor in Plant Physiology at
the University of Queensland,
Australia. He gave a brief
description of the advances in
embryo culture, cryopreservation and somatic embryogenesis. He explained the steps
in coconut improvement which
included collection, conservation, exchange and propagation
of germplasm. He also briefed
about the new embryo culture
system which gave better
quality seedlings with higher
rates of survival, reduced the
time for field planting and gave
high improvement on the
number of plants in the field. In
cryopreservation, Dr. Adkins
elaborated on the system of
physical
dehydration
of
embryoes which showed considerable efficiency. He explained the somatic embryogenesis
pathway and the pitfalls
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concluded her presentation
stressing on the need for
improvements in the technology
and development of a working
protocol.
Dr. Vijitha Vidhanaarachchi,
Head, Tissue Culture Division,
Coconut Research Institute, Sri
Lanka presented the progress in
coconut tissue culture in Sri
Lanka. She briefed on the
research on clonal propagation,
embryo culture and anther
culture undertaken by the
Institute. She discussed in detail
the explants used for clonal
propagation and the factors
limiting the success of the
clonal propagation protocol.
She also elaborated on the
culture protocol for somatic
embryogenesis and trials using
crushed ovary and sliced ovary.
She briefed on the exchange of
coconut germplasm undertaken
with India, Papua New Guinea
and
Ivory
Coast
using
embryoculture technology. She
also explained the cryopreservation work done in the
institute and elaborated on the
anther
culture
research
undertaken.
The country paper from India
was presented by Dr. Anitha
Karun, Principal Scientist and
Head, Division of Crop
Improvement, Indian Council
of Agricultural Research –
Central
Plantation
Crops
Research Institute (ICARCPCRI), Kerala, India. She
explained the various types of
explants tried which included
zygotic embryo, embryonic
meristem, plumular portion,
inflorescence, ovary and anther.
Studies were also undertaken on
use of different callogenic
chemicals, sugars, salts, culture
vessels and light conditions.
She briefed on the genotypic
variation in tissue culture and
the molecular aspects of
somatic embryogenesis. The
growth characteristics and
reproductive behaviour of the
field planted plumule cultured
plantlets and the normal
39
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seedlings were found to be
comparable. She elaborated on
the CPCRI protocol for
regeneration
of
coconut
plantlets from plumule explants
through
somatic
embryogenesis.
Embryonic
shoot
meristem was found to be better
than plumule. The response of
tissue cultured palms for callus
and somatic embryo formation
over the different months was
also studied. She also presented
the work on use of new
chemicals like gluathione and
electric current. The study on
molecular and bioinformatics
initiatives and transcriptome
studies were discussed in detail.
Dr. Karun concluded her
presentation with an overview
of the proposed future thrust
areas.
Dr. Meity A. Tulalo, Scientist
at the Indonesian Palm Crops
Research Institute, Manado
presented the progress on
coconut tissue culture in
Indonesia. She explained the
scenario of coconut cultivation
in Indonesia. The embyro
culture techniques were
predominantly used in multiplication of Kopyor coconut in
Indonesia which has an
abnormal endosperm like Maka
-puno coconut of Philippines
and hence cannot germinate
normally. Embryo culture
derived Kopyor plants were
found to produce 80-90%
kopyor fruits/palm. She also
explained the technique of
embryo incision done to

boration in research.
Dr.
Alain Rival, CIRAD
Resident Regional Director for
South East Asian Island
Countries chaired the second
part of Session Two. Ms.
Parinda Hrunheem, Agricultural
Research Officer from the
C h u mp h o n H o r t i c u l t u r al
Research Centre presented the
country paper on the progress
of coconut tissue culture in
Thailand. She explained in brief
about the coconut sector in
Thailand and the policy
initiatives of the Government of
Thailand to promote the sector.
Coconut Embryo culture is
predominantly undertaken in
Thailand for the propagation of
Makapuno. She explained the
protocol used in embryo culture
and the results achieved so far
with different varieties using
embryo culture. National Centre
for Genetic Engineering and
Biotechnology(BIOTEC) is one
centre of the National Science
and Technology Development
Agency (NSTDA) who have
successfully developed oil palm
tissue culture via somatic
embryogenesis and it is
proposed to use the same model
for coconut with explants from
embryo, plumule and immature
leaves, especially aromatic
coconut in Thailand. The thrust
will be to develop efficient
protocols for micropropagation
of coconut.
Mrs. Ngo Thi Kieu Duong,
Leader Technical Advisor, Anh
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Dao Science Technology
Agriculture Joint Stock
Company, Ho Chi Minh City
presented the progress on
coconut tissue culture in
Vietnam. She presented a brief
profile of the coconut sector in
Vietnam. Work on coconut
embryo culture is undertaken at
Anh Dao Science Technology
Agriculture Joint Stock
Company, Research Institute
for Oil and Oil Plants and the
Tra Vinh University. Embryo
culture in “dua sap” is being
undertaken for mass production
of plantlets. Coconut tissue
culture is yet to be successfully
studied in Vietnam.
Dr. Najya Muhammed, Senior
Lecturer in Pwani University,
Kenya presented the country
paper on the progress of
coconut tissue culture in Kenya.
She presented a brief profile of
the coconut sector in Kenya and
stressed on the urgent need for
quality planting material. She
explained in detail the research
on invitro embryo culture
protocol and the exvitro
establishment
of
coconut
plantlets in different media.
Coconut embryo culture has
been attempted to produce
quality
planting
material.
Challenges in acclimatisation of
seedlings is to be addressed.
Dr. Sisunandar presented his
paper on the research progress
on Kopyor Tissue culture by the
University of Purwakerto in
Indonesia.
He explained
embryo
culture,
embryo
incision protocol and somatic
embryogenesis
in
Kopyor
coconut. Kopyor coconut was
distributed in the areas of
Lampung, Banyumas, Pati and
Madura and showed much
genetic diversity. He proceeded
to explain the constraints faced
in embryo culture and discussed
the new embryo culture
protocol developed. He further
explained the embryo incision
protocol
that
led
to
development of twin Kopyor
coconut. Genetic diversity

Panelists of Session 2 from left to right: Dr. Sisunandar, Senior Lecturer, Coconut Research Center, The Muhammadiyah University, Purwokerto, Indonesia, Dr. Najya Muhammed, Senior Lecturer, Pwani University, Kilifi, Kenya, Dr. Alain Rival, Session Chair, Mrs.
Ngo Thi Kieu Duong, Anh Dao Science Technology Agriculture Joint Stock Company, Cho
Chi Minh City, Vietnam, Ms. Parinda Hrunheem, HRI, Chumpon, Thailand.

testing was undertaken in
Kopyor based on morphological
characters and using molecular
markers. The establishment of
seed garden collection of
Kopyor is also undertaken.
Mr. Keith Chapman, International Consultant and Industrial
Crops Advisor, Inter Ag
Consultant, Australia led the
Third
Session
of
the
Symposium
on
Group
Discussions on the way forward
for coconut tissue culture. The
participants were divided into
four groups based on their
interest areas. Mr. Chapman
briefed the participants on the
four topics on which the groups
had to deliberate and discuss:
Embryo Culture, Cryopreservation, Somatic Embryogenesis
and Genome Analysis.
A template for the development
of an International Strategic
Action Plan on the four topics
was provided which included
development of a well defined
Vision,
Goals,
Outcomes,
Actions
and
Responsible
Agencies for each of the topics.
The groups were asked to
define issues, problems and
opportunities and from these
define the desired Goals,
Outcomes and Actions and
Responsible Agencies /Groups
for carrying out the Activities
to complete the Actions and
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realize the desired Outcomes. In
addition each group was asked
to provide their Vision for the
overall
First
International
Strategic Action Plan for
Coconut Tissue Culture, and
consider a proposed recommendation from APCC.
The draft strategic action plan
was presented by the group
leaders and the findings were
discussed and agreed in a
follow-up Plenary session. Mr.
Chapman finally summarised
the outcomes of the Work
group session. The Symposium
went on to propose an
International
Advisory
Committee for Coconut Tissue
Culture Forum which will be
central to coordination and
implementation of the First
International Strategic Action
Plan for Coconut Tissue
Culture.
The recommendation of the
Symposium was that “APCC
promotes increased scientific
and technological cooperation
and information sharing through
networking among researchers
and institutions on all aspects of
coconut tissue culture for the
rapid mass production of quality
planting materials.”
1Deepthi

Nair is Assistant Director of
Asian and Pacific Coconut Community,
Jakarta, Indonesia
40

