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FOREWORD

The International Seminar on Tropical Horticulture 2016 was held in IPB International
Convention Center, Bogor, Indonesia 28 — 29 November 2016. This seminar was
organized by Center of Excellence for Tropical Horticulture Studies (PKHT), Center
of Excellence in University (PUI-PT), Bogor Agricultural University (IPB), and
supported by an excellent collaboration with International Tropical Fruits Network (TF
Net).

We're very glad to know the fact that the seminar displayed a very wide discussion
about tropical horticulture with delegates from 5 countries (Taiwan, Thailand,
Malaysia, Japan and Indonesia) as keynote speech and participants. 24 papers were
selected to be included in this proceeding from 28 oral and 31 poster presentation.

This proceeding is contained of three sub chapter, that is fruits, vegetables and
miscellaneous. There are 9 papers of fruits chapter, 12 papers of vegetables chapter
and 3 papers of miscellaneous chapter. We wish to thank Sanjeet Kumar, Ph.D, Prof.
Sobir, Prof Masayoshi Shigyo, Dr. Mohd Desa Haji Hassim, Parson Saradhuldhat,
Ph.D for being keynote speech at this international seminar and all participants for
very lively atmosphere during and after the seminar.

Bogor, May 2017

Editor

Dr. Darda Efendi
Dr. Awang Maharijaya
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SYMPOSIUM PROGRAM

28 November 2016

07.30-09.00 Registration desk open and morning coffee

09.00-09.30 Welcome addresses
Dr. Darda Efendi, Director of Center for Tropical Horticulture Studies,
Indonesia
Prof. Herry Suhardiyanto, Rector of Bogor Agricultural University,
Indonesia

09.30-12.00 Session 1: Introductory Topics

(20 minutes

presentation + 10
minutes discussion)

Dr. Sanjeet Kumar, World Vegetable Center, Taiwan
“Science and Art of Tropical Horticulture: Stories, Impacts and
Prospects”

Prof. Sobir, Indonesian Center of Excellence for Tropical Horticulture
“Tropical Horticulture: Past, Present and Future”

Gregori Hambali, MSc, Mekarsari, Indonesia
“Managing Tropical Fruit Collection”

12.00-13.00 Lunch
13.00-14.30 Session 2: Opportunity in Tropical Horticulture Industry
(20 minutes

presentation + 10
minutes discussion)

Prof. Muhammad Firdaus, Bogor Agricultural University
“Enhancing the Competitiveness of Tropical Horticulture Products”

Dr. Mohd Desa Haji Hassim, International Tropical Fruit Network,
Selangor, Malaysia
“Issues and Challenges in The Global Tropical Fruit Market”

Parson Saradhuldat, Ph.D, Department of Horticulture, Kasestsart
University, Thailand
“Tropical Horticulture Business in Thailand”

14.30-16.00
(20 minutes
presentation + 10
minutes discussion)

Session 3: Quality of Horticultural Products

Dr. Darda Efendi, Center for Tropical Horticulture Studies, Indonesia
“Quality Issues in Tropical Horticultural Products”
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Tatas H. P. Brotosudarmo, PhD, Ma Chung University
“Non-optical and optical spectroscopy as metabolomics platforms for
determining the quality of horticultural products”

Dr. Irmanida Batubara, Tropical Biopharmaca Research Center
“ Quality Control on Herbal Medicine”

29 November 2016

presentation + 10
minutes discussion)

07.30-08.30 Registration desk open

08.30-10.15 Parallel session 1 Parallel session 2
10.15-10.30 Coffee Break and Poster Session

10.30-12.15 Parallel session 3 Parallel session 4
12.15-13.00 Lunch

13.00-15.00 Session 4 : Technology Needs for Improving Horticulture in The
(@20 minutes Tropics

Prof. Masayoshi Shigyo, Yamaguchi University, Japan

“Proposal for a forwarding model in order to encourage social
interaction among HRs and/or PGRs via platform operation based on
research collaboration in Indonesian vegetable crops”

Prof. Sri Hendrastuti Hidayat, Department of Plant Protection. Faculty
of Agriculture. Bogor Agricultural University

“Integrated Disease Management for Vegetable Crops: Concepts and
Practices”

Dr. Catur Hermanto, Indonesian Vegetables Research Institute (IVEGRI)
“Pest And Disease Threats and Challenges For Future Vegetable In The
Tropic”

15.00-16.00

Concluding and Remarks

16.00 - 18.00

Farewell Drink
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TIME PRESENTER CODE TITLE
NAME
08.30 —08.45 | Slamet Susanto OP1 Prolong She!fllfe c?f Seedless Pummelo (Citrus maxima (L.)
Osbeck) Fruit During Storage
08.45-09.00 | Dini Hervani OoP2 Cryopreservation of Long-term Plant Germplasm Storage
09.00-09.15 | Sulassih OP3 Variability of Jackfruit Based on Morphology and
Molecular ISSR
OoP4 Characterization of Local Durian Varieties In Central Java
09.15-09.30 | Ahmad Solikin Using Molecular Markers Inter Simple Sequence Repeats
(ISSR)
OP5 Packaging Design and Postharvest Treatment to Maintain
09.30-09.45 | Nelinda the Quality of Rambutan (Nephelium Lappaceum L.) in
Distribution System
09.45 — 10.00 Maxmilyand OP6 Disease Incidence and Molecular Analysis of Banana
’ ’ Leiwakabessy Bunchy Top Virus in Bogor, West Java
10.00-10.15 | Ajmir Akmal OoP7 Transpiration rate Qf'relatlonshlp fruit with Gamboge of
Mangosteen (Garcinia mangostana L.)
Paralel 2
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Juang Gema OP8 Growth and Production of Some Moringa oleifera Lam.
08.30-08.45 . . .
Kartika Accession at Several Harvesting Interval
OP9 Conservation Agriculture with Soil Health: Optimal Fosfor
08.45-09.00 | Lutfilzhar Fertilizer Rate for Tomato (Lycopersicon esculentum Mill.
L) on Inceptisols
09.00 — 09.15 Adhitya OP 10 | Stakeholders Analysis in Seed Provision System
’ ’ Mahendra K Development Originated from True Seed of Shallot
OP 11 | Policy Analysis on Shallot Stock Seed Program Though The
.15-009. E
09.15-09.30 ndro Gunawan Botanical Seed (True Shallot Seed) TSS
09.30-09.45 | Ali Asgar OP 12 Integratlng Understa?ndlng of Indigenous Vegetable
Nutrients and Benefits
09.45-10.00 | Marlin OP 13 | Metabolite Changes in Shal!ot (A///um cepa var
aggregatum) during Vernalization
. OP 14 | The Effects of Vernalization and Photoperiod on Flowering
Suhesti Kusuma . . .
10.00-10.15 of Shallot (Allium cepa var. ascalonicum Baker) in Lowland

Dewi

Area
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Cryopreservation for Long-term Plant Germplasm Storage

Dini Hervani ), Darda Efendi?, M. Rahmad Suhartanto?, Bambang S. Purwoko?

) Postgraduate student of Plant Breeding and Biotechnology study program, Department
of Agronomy and Horticulture, Graduate School of IPB.

% Department of Agronomy and Horticulture, Faculty of Agriculture, IPB

Abstract

Germplasm is a source of genetic diversity that is essential for sustained through the long
term. Seeds germplasms storage that are not resistant to desiccation can be carried out by
cryopreservation. Cryopreservation is a method of storing the plant material in liquid nitrogen
(-1960C) so the metabolic processes in cells, tissues or organs that are stored can be stopped
so the plant material can be stored in a very long time without a genetic change or somaclonal
variation. Cryoprotectants in cryopreservation storage is needed for plant material protection
to adapt to the very low temperature. Some examples of successful treated-plant for
cryopreservation are cocoa and papaya. In cocoa, proembryo somatic derived from
cryopreservation cocoa zygotic embryo can creating embryos survived and were able to grow
a callus back as much as 46.67% is dimethylsulfoxide (DMSO) and glycerol with a
concentration of 15% each in MS0 solution, at a temperature of thawing (melting) 350C by
using culture media such as media restorer MS + picloram 0.1 g L-1 + thiamin 0.2 g L-1 + [AA
1 g L-1 + kinetin 0.1 g L-1. In Sukma papaya seed varieties treatment with cryoprotectants of
PVS2 submersion for 30 minutes and the rate of 11-13% water content provides the best
germination value (DB), the maximum growth potential (PTM), and the better rate of growth
(KCT), 38.39%, 38.39%, and 2:24%, respectively.

Keywords: cryopreservation, cryoprotectant, germplasm

1. Introduction

Indonesia has a big biodiversity, including genetic diversity of plants, of which
approximately 11% of the world's plant species are tucked away in the woods as a wild species
and other agricultural lands spread over thousands of islands in Indonesia (Leunufna 2007).
Sources of genetic diversity of plant crop as germplasm is very important to be utilized in the
future, for the science development and understand in depth the plant's benefits. Germplasm is
a term of living organism or groups that determine their characteristics (Mugnozza and Perrino
2002).

Along with land exploration due to population race, uncontrolled forest exploitation, as well
as the growing number of high-yielding varieties of plant breeding, it can create the wealth of
plants available plasmanutfah shrinking very rapidly. Wattimena and Ansori (1992) states that
the collection and preservation of plasmanutfah needed both to improve the quality and
quantity of plants and is also required to facilitate the testing of other experiments with certain
techniques. Thus the storage and preservation seed plants are not only intended to supply
planting the following season, but can also be intended to supply the medium term and long
term.
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Germplasm preservation in plants can be carried out either in situ or ex situ outside the
habitat. In situ plant preservation is an attempt to maintain the plants growth in the natural
habitat. This method is benefit for plants because plants will not adapt to stress condition on
the new environment, but also has some risks against the possibility of germplasm loss in open
field and operating costs (Leunufna 2007), in addition to biotic and abiotic stress also affects
the level of genetic diversity of plants its self (Roostika 2013). Ex situ plant preservation is a
such plant conservation by moving the plants from the growth point of origin. By using ex situ
preservation, the collection can be observed. Ex situ preservation includes botanical gardens,
collection, storage of seeds, in vitro preservation, pollen storage and genebanks (Engelmann
2000).

The germplasm storage system are not the same from one plant to another. This is due to
the diversity of the natural characteristic and condition of the crop. The diversity of the seeds
character will make the way of germplasm plants storage are also not the same from one plant
to another. Most plants produce orthodox seeds, where the seeds can be dried up by the
resilience of the water content (KA) <7% and stored at low temperature, so the seeds do not
have problems when stored for a long period of time (Engelmann 2000). Most other plants
produce seeds are recalcitrant, where the seed is less resistant or have constraints to be saved
in the long term because it is not resistant to low temperatures and low water content, where
resistance moisture content> 20%. Seeds that have condition of orthodox seed but resistant to
moisture (KA) 10-12% referred to intermediate seeds (Uyoh et al. 2003). Approximately 70%
of tropical plant species produce recalcitrant seeds, including forest plants, crops and fruit trees
(Normah 2000).

Germplasm storage solutions for plants with intermediate and recalcitrant seeds usually
through in vitro culture. In connection with the storage length of in vitro techniques can be
divided into two general categories: (1) storage of short or medium term with the aim of simply
growth suppressing for a while, using a low temperature, the addition of inhibitors, the addition
of mineral oil and impoverishment of the culture media, and (2) with the objective of long-term
storage, where the metabolic activity actually stopped but the cells keep live. In this case
usually used liquid nitrogen (N2) with a very low temperature (-196°C). This technique is
known as cryopreservation.

In general if the plant material is stored at very low temperatures can cause damage to the
plant cell. The plant cell membrane will act as a barrier to the formation of ice crystals from
the water content within cell so the cell can not survive if a temperature of liquid nitrogen are
very low. During freezing and melting, plant cells can be damaged as a result of being forced
to adapt with very low temperature, the formation of ice crystals, and dehydrated (Reinhoud et
al. 2000).

Cell damage that occurs when plant material facing very low temperatures can be overcome
by dehydration or drying stages to avoid the formation of ice crystals using cryoprotectants,
such as glycerol, dimethylsulfoxide (DMSO), and sucrose. When the cryopreservation process
in plants has been completed and the plant will be continously activated then cryoprotectants
should be immediately removed from the planting material through washing stages with liquid
culture such as cryoprotectants but it can be toxic to the plant cells (Watanabe ef al. 1999). In
general, the stages of cryopreservation techniques is including pre-growth, pre-culture, loading,
dehydration, freezing, melting, replacement charge (deloading or unloading), recovery, and
regeneration (Roostika 2013).
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2. Methodology

In general, the cryopreservation technique is often done by classical and new
cryopreservation techniques. Classical cryopreservation techniques (slow cooling
cryopreservation) which cover or soaking the planting material in a solution of cryoprotectants
and stages to reach the temperature that can freeze, followed by storage in liquid nitrogen.
Techniques of new cryopreservation (fast freezing cryopreservation / vitrification), based on
the phase transition from liquid form into the shape of non-crystalline or amorphous glassy
(invisibility) for the planting material are placed on media cryoprotectants that highly
concentrate then immediately placed in liquid nitrogen (Engelmann 2000 ). Solution in
vitrification often used PVS2 [Plant Vitrification Solution 2 by Sakai et al. (1991)], which
contains 30% gliserol, 15% dimethylsulfoxide (DMSO), and 15% etilen glicol (EG)].

Cryopreservation in plant cell culture and in the culture of others, includes several steps:
providing sterile tissue, the addition of cryoprotectants and providing early treatment, freezing,
storage, melting, viability testing and plants growth and regeneration. Increasing the viability
of planting material either morphologicaly and physiologicaly must be improved because it
will adapt to the freezing conditions at temperatures of -196°C.

Some networks or institution often manage the planting material to be stored in the
cryopreservation in form of apical meristem and lateral organs of plants (embryo. endosperm,
ovule, anthers / pollen), seeds, cell culture, somatic proembryo. protoplast, callus, etc. In
general, the smaller planting material is rich in cytoplasmic and meristem cells will be able to
last longer in this cryopreservation technique.

Permeability of cells during cryopreservation needs to be maintained by adding protective
material in the form of a solution called cryoprotectants. The application of cryoprotectants
will keep the form of the cells during the freezing process occurs by increasing the
concentration of the solution and prevent the formation of ice crystals by dehydration or drying
stage (Simione 1998). Cryoprotectants are frequently used and give the best effectiveness are
dimethylsulfoxide (DMSO) and glycerol. Cryoprotectants should be used in the appropriate
composition and soaking time.

3. Discussion

Some plants, especially plants that have recalcitrant or intermediate seed properties has been
successfully stored in cryopreservation. Examples of successful treated-plant for
cryopreservation are cocoa and papaya. In cocoa, proembryo somatic derived from
cryopreservation cocoa zygotic embryo used as an plant material of slow cooling technique,
because proembryo somatic cell more compact, has denser cytoplasm and still in the globular
phase. The combination of cryoprotectants that creating embryos survived and were able to
grow a callus back as much as 46.67% is dimethylsulfoxide (DMSO) and glycerol with a
concentration of 15% each in MS0 solution, at a temperature of thawing (melting) 35°C by
using culture media such as media restorer MS + picloram 0.1 g L-1 + thiamin 0.2 g L-1 + IAA
1 g L-1 + kinetin 0.1 g L-1, as shown in Figure 1 (Hervani 2006).
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Proembrio comatik

Eksplan yang tumbub kembali setelal proses knopreservas

Figure 1. Development of proembryo somatic explants after cryopreservation using
cryopreservation method of slow cooling at the age of 24 weeks after planting

In the next stage of the study, the researchers work with Sukma papaya seed varieties whose
seeds are intermediates seed to be preserve in the long term as cryopreservation. Treatment
with eryoprotectants of PVS2 submersion for 30 minutes and the rate of 11-13% water content
provides the best germination value (DB). the maximum growth potential (PTM), and the better
rate of growth (KCT), 38.39%, 38.39%. and 2:24%, respectively. Seed without cryoprotectants
is not able to grow back and the seeds are soaked too long in PVS2 deliver the low value of
DB and KCT (Hervani ef al. 2016).

Seeds that are not protected or immersed in cryoprotectant prior to entry of liquid nitrogen
is not able to grow at all. This is because the cells contain a lot of water so it would not survive
if a temperature of liquid nitrogen are very low. During freezing and melting process, plant
cells can be damaged due to: (1) force adaptation a very low temperature, (2) the formation of
ice crystals, (3) dehydrated, and (4) the formation of free radicals. During the cooling process,
the lipids in the membrane will undergo a transition phase from the liquid crystal into a gel
phase. This process results in leakage of the cell so the cell becomes damaged, since not all the
lipid transition phase at the same temperature. At low temperatures, some proteins in plant cells
will be inactive due to the nature of the protein that is sensitive to low temperatures (Reinhoud
et al. 2000).
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4. Conclusion

Cryopreservation currently offers the only safe and cost effective option for the long-term
conservation of genetic resources. An important key to the activities of cryopreservation is
appropriate cryoprotectant concentration, soaking period time, the selection of planting
material to be stored in cryopreservation, thawing process and reactivation cell growth after
cryopreservation.
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