Seed collection from figs at Sabah Fig Germplasm Center (SFGC), Tabin Wildlife
Reserve, Lahad Datu
Borneo Rhino Alliance (BORA)
Introduction
Although, the earlier practice of marcots or vegetative propagation was
initiated as a fast and productive means of propagating figs for use as rhino food, the
numbers are small. In the long term planning, restoration work, requires the supply
of large numbers of seedlings in order to be viable and visible as a project. Thus
efforts were focused on germinating seeds, starting with growing from dried or fresh
fruits and eventually, separating seeds from pulp.
At SFGC, starting with Tangkol (Ficus racemosa) seeds, the efforts were
expanded to include various species of figs, from the smallest to the largest. We
collectd sees from F cumingii to F punctata for the storage. This also opens up a new
avenue of creating a “seed bank” for ficus species in Sabah. Thus, with our dedicated
team in BORA (Alvin, Saadia, Ronald, Hasan, Maslin and Soprih), we started to
make improvements in the fruit collection, identification, seed separation techniques,
quality control and monitoring fig growth rates.
Collecting the right fruits/figs is an opportunistic task. Not all figs fruit at the
same time. The previous knowledge of their location within Tabin Wildlife Reserve
and the adjacent plantations, by the staff, during gathering of rhino food helps a lot
in revisiting them, to see if they are fruiting. All the figs that were harvested as
rhino food were given a local name that's understood only by BORA staff, as in
“Gatal Piring”, “Paw-paw”, “Ara Mangga”, “Ara Kapal” and many more. Currently,
most of the figs in Tabin fruit between November - February., except F racemosa, F
variegata and a few others, which produces fruit several times a year, depending on
the tree. The F racemosa in the SGFC fruits 6-8 times a year as compared to those
along Lipad river, that bears fruits about twice a year.
Of course, not all figs have seeds and even learning about male-female fruits
is challenging. Learning the language of figs and the wasps and their sexes is
complex and takes time. However, with the help, support and encouragement of
experts from the WhatsApp group, particularly Quentin Phillips and others, work
becomes much more interesting and purposeful. Additional backup from John
Payne, BORA, and Sabah Forestry Department, as our collaborator, and the World
Wide Fund for Nature (WWF-Malaysia), sets the motion forward, to establish the
SFGC as an experimentation center for figs in Sabah, from seed production,
seedlings, to their use in forest restoration.

Selection of fruits
Figs need to be identified on site, as to which sex they belong to prior to
processing. Only female figs have the viable seeds. However, if that is not possible,
insitu, it could be done exsitu, aided with a magnifying glass. Ripe fruits are much
better than mature fruits and mature fruits, better that young one. We have retrieved
seeds from them and germinated from ripe and mature fruits. Young fruits should
be avoided for use as seed stock. Fallen fruits as well as ripe/mature are viable
(Figure 1).
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Figure 1. Ripe fruit of F parietalis (a), ripe and mature fruit of F drupacea (b) and ripe
fruits of F racemosa that had fallen to the ground. All were used for seed separation
and storage.
The fruits are carefully selected, discarding those that are rotten and badly
damaged. Depending on the species, some are required in larger quantities for use in
restoration programs. Others are only needed for the seed bank and as reference.
The larger figs, including F racemosa, F dupracea, F annulata and F callosa are found in
moderate to large numbers on the ground, thus allowing for selection of the best
fruits (Figure 2).

Figure 2. Collecting F racemosa and F annulata from Tabin

Fruit processing and seed separation
Once collected, fruits are brought back, selected and washed to remove debris
and soil. If more than one species are collected, it is always good to label the package.
The fruits are checked for sex and once confirmed “male”, are discarded. The female
fruits are sometimes soaked overnight, in clean water to soften the pulp. Ripe fruits
could be easily mashed up without soaking in water. A plastic or metal (preferred
stainless steel) sieve (G23-G25) is used to separate most of the seeds from the pulp,
into a basin (Figure 3).
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Figure 3. A stainless steel sieve (a) and a plastic sieve (b) are basic tools. A plastic
container to sieve the seeds into (c) and the process using figs from F racemosa (d)
This is done by continuously mashing and pressing the figs against the sieve.
Running water is used during the process to get as many seeds out of the fruit,
through the sieve, into a basin or container. Once the seeds are separated from the
pulp, it undergoes a second, third or fourth washing. During each wash, the seeds
(and small amount of fine debris) and supernatant are swirled, causing the seeds to
spin to the center of the container (centrifugal action). The supernatant is then slowly
drained out. The process is repeated until only, the seeds remained with a small
amount of water. These are poured onto a piece of white A4 paper or a filter paper
and spread out to dry at room temperature. This might take a day of two. The filter
paper is good at absorbing the water fast but it takes a longer time to dry at room
temperature. A magnifying glass could also be used to ascertain the presence of
seeds. Once again, with time and patience, identifying the presence of seeds after
processing would be much easier. Please also ensure that, there are no ants on the
processing table (Figure 4).

Figure 4. The seeds at the bottom of the container (white arrow) is separated from
the supernatant (a) and the container tilted to remove the supernatant (b). Once, the
seeds are more concentrated (black arrow), it is poured on a piece of paper (c). The
seeds are grossly visible (d). The dried seeds are bottled for further processing before
freezing (e)
The dried seeds are labeled (common name, species, date and location), and
sealed, before chilling them in a refrigerator (4-5oC). Prior to freezing them in a
freezer (18-20oC), the seeds were transferred into a smaller 1.8 ml cryo tubes. It
would be excellent to be able to estimate the number of seeds per cryo vial. This will
be done in the near future.
The seeds are further dried by uncapping the tubes and placing them inside
an airtight wide-mouth bottle, containing activated silica gel for 24 hours. Its is very
important to ensure that the silica gel is not saturated. There are many colour codes
to indicate dry or saturated silica gel. The silica gel we have is green when saturated
and orange when dry.

After 24 hours of drying, the cryo tubes are capped immediately whilst inside
the wide-mouth bottle, prior to removing them. They are then labeled and sealed
with para-film before storing them in a freezer. As quality control, several seeds
were separated for germinating in seeder boxes (Figure 5).
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Figure 5. Seeds inside the sealed plastic bottles to be refrigerated (a). Prior to be
dried in silica gel, seeds are transferred into cryo vials (b), uncapped and place
inside a wide-mouth bottle with dry silica gel (c) before being removed after 24
hours, recapped and sealed (d) for freezing
Quality control
The seeds from several figs were planted into seeder boxes containing top soil,
compost and sand in the ratio of 2:2:1. The soil mixture were steamed for 40 minutes
at temperature of 70oC-90oC, and let to cool. The soil was packed inside the seeder

box gently compacted. The seeder boxes were labeled with the name of fig, date and
location. The seeds were mixed with fine sand in a ratio of 1: 20 parts and spread
evenly on top of th soil and water sprayed over them (Figure 6).
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Figure 6. The soil mixture was steamed in a drum (a) and once cooled, placed inside
seeder boxes (b)
A total of four replicates were made and placed in four different locations,
cared for by four different staff. Two were within the shaded nurseries, one in-door
and one in the open. The day of germination was recorded at each site and for each
species. The seedlings were photographed for record purpose (Figure 6).
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Figure 6. The seeding boxes with three different seeds, F racemosa, F drupacea and F
callosa as per label (a). Germination of F racemosa (b) and F drupacea (c) after 6-7 days
followed by F callosa after about 9 days (d)

