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ABSTRACT

Dokong (Lansium domesticum Corr.) which belongs to the family
Meliaceae is an important fruit trees for the Malaysian fruit industry.
Despite the various types that have been identified, the genetic
variability is still too narrow for meaningful breeding efforts. Dokong
also has long juvenility period and the fruits are pathenocarpically
developed. The fruits are often not uniform in size, the tree is prone to
bark borers, and the tree architecture needs a lot of pruning for better
fruit formation and facilitate easier harvesting. A lot of breeding
efforts is needed to improve the genetic characteristics of this species
before it can really have an industrial impact. Induced mutation and
in vitro culture are two approaches which may be more efficient for
genetic improvement. Results of radiosensitivity studies showed that
irradiation doses between 50 and 70 Gy is effective enough to induced
mutations in seeds. Initial attempts to develop in vitro cultures of
Lansium showed that shoot-tips and axillary buds can be cultured to
produce plantlets in a medium containing 3mg/L kinetin and 4mg/L
indoleacetic acid. The procedures can be optimised to develop an
efficient micropropagation system. However, attempts to initiate
callus cultures have not been successful.

Introduction

Dokong, {Lansium domesticum Corr.) belongs to the family Meliaceae. It can be
categorised into three main types, dokong butir/biji, dokong air and dokong kering
according to the fruit quality and physiology. Several accessions have also been
identified from variations in the dokong population. They mainly differ in the fruit
characteristics. DNA profiling of these accessions by RAPD markers showed
polymorphisms that can be useful for identification (Song et. AL, 1998). Among the
three types, dokong kering has the greatest potential for commercial exploitation due
to its better fruit quality. A number of publications on dokong can be found in Hassan
S et. al., 1993. Dokong is a medium sized fruit tree with a straight trunk reaching to a
height of 6-9m and takes 5 to 7 years after planting to bear fruits. Floral initiation
requires 2-3 weeks of dry spell and fruit development is believed to be through
apomixis. Thus, they are easily propagated through seeds to produce clonal lines.
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However, this presents difficulty to breeding through conventional means. Hence,
mutation breeding may be more efficiently used to produce genetic variations and new
varieties.

In this studies, attempts are made to develop in vitro mutagenesis protocol for
Lansium. Radiosensitivity test for Lansium domesticum Corr. were performed on
another member of the Lansium group, langsat, to determine the effective dose for
induction of mutation. Another study involved development of micropropagation
system for dokong for better propagation and induction of mutation in vitro.

Material and Method

Radiosensitivity

Freshly extracted seeds of mature langsat fruits with 60% moisture content were
irradiated at 0, 10, 40, 70, 100 Gy, and planted on a sand bed in a plant germinator
box. Plant height were recorded after 1.75 months and 3.5 months of germination by
taking the height measurement from the base of the seedling stem to the tip of the first
leaf extended vertically.

Tissue culture

Mature dokong fruits which have not been detached from the bunch were washed with
soap in a running tap water for several minutes. They were then sterilised with 10%
sodium hypochlorite wash followed by thorough rinse with sterile double distilled
water. Sterilised fruits were detached from the bunch and the skin peeled. Larger
segments of the fruits which contained large seed were selected and the aril was
removed to extract the seed. These seeds were cut into section so that each section
would consist one mature embryo. Each section was then germinated on !4 MS
medium and incubated at 27C with a 16 hr photoperiod.

Some of the rooted seedlings which have well expanded first leaves were transferred
into soil for acclimatization. Others which were allowed to grow to second leaf stage
were used as explants for tissue culture experiments. Shoot tips, leaves and axillary
buds were explanted and cultured on medium containing different hormones at
different concentrations. The different hormones combinations included cytokinins
kinetin (Kn), thidiazuron (TDZ) and' benzylaminopurine (BAP), and auxins
indoleacetic acid (LAA) and 2,4-dichlorophenoxyacetic acid (2,4-D).



Results and discussion

Radiosensitivity

Mature langsat seeds were estimated to contain high moisture content of about 60%
by measuring the wet and dry weights of the seeds. Like the dokong seeds, lowering
of this moisture content and the size of the seeds affect the germinability of the seeds.
Therefore, the moisture content were maintained and only seeds of about uniform size
were chosen for the radiosensitivity assays. Fresh seeds were extracted from the fruits
and cleaned by removing the aril. The seeds were irradiated at 0, 10, 40, 70, 100 Gy.
At each dose 25 seeds were irradiated and then germinated by embedding them about
3 cm in a sand bed (Figure 1 A). The average height of the seedlings were taken after
1.75 and 3.5 months after germination and plotted against dose (Figure 1 B).
Although the plot did not show significant reduction in average plant height of the
treated seedlings, there are some morphological changes observed in the leaves of
seedlings irradiated at higher doses. Seeds irradiated at 100 Gy produced first leaves
which were more lanceolate (Figure 1 C) and some chlorophyll deficiency in the
leaves were observed in about 30% of the seedlings (Figure 1 D).

However, it was observed that there was a very clear difference in the height of the
irradiated seedlings when measured from the base to the shoot tip. Formation of
second leaves was also observed to be markedly delayed in the 70 and 100 Gy
seedlings (data not included).

It is not possible to accurately estimate the LD50 from the results (Figure 2). One of
the factors that were very difficult to control was the polyembryonic nature of the
seeds. Each seed contains multiple embryos which are normally attached to seed
segments of different sizes and often produces seedlings of different sizes and height
even when they are not exposed to any treatment. These embryos may have
responded differently to the irradiation treatments. However, based on the
morphologial effects and occurrence of chlorophyll mutations on the seedlings
irradiated at 70 and 100 Gy, it is estimated that doses between 50 to 70 Gy would be
effective enough for induction of mutation for Lansium.

It is however recommended that the radiosensitivity experiments should be repeated
with dokong seeds and moisture content and the polyembryonic nature of the seeds
should be taken into considerations. The range of doses should also be extended to
more than 100 Gy with an interval of 50 Gy between doses.

Tissue culture

Lansium seeds are divided into up to five sections of different sizes (Teo and Suan,
1991). Mature embryos are located deep in the groove between the sections.
Embryos extracted from the larger sections germinated within 1-2 weeks after
culturing on the Vi MS medium (Figure 3, A). Embryos from smaller sections or
smaller seeds took up to 4 weeks to germinate. This however, is faster than the 20-30
days for germination in a river sand in the case of duku terengganu. Germinated



seedlings which have well developed first leaves and roots were transferred into a soil
mix in a polybag. They were propagated under 30% shade with twice daily watering
by micro-sprinkler. The survival rate of the acclimatization process was more than
90%.

Leaves explanted from the aseptically germinated seedlings were sliced into 0.5-1.0
cm and placed on MS medium containing 2,4-Dichlorophenoxyacetic acid (2,4-D),
Indoleacetic acid (IAA) or benzylaminopurine (BAP) for callus induction. No growth
response was observed with any of the growth hormones at l.Omg/L, and 2.0mg/L
concentrations. Petiole explants did not show any response to medium containing the
same hormones combinations. Some friable callus was observed on petiole and
leaves explants culture on medium containing 5.0 and 10.0 mg/L 2,4-D. However,
these friable callus turned brown after 4 weeks.

Shoot-tips and axillary buds were cultured on MS medium containing combinations of
different concentration levels of IAA, kinetin (Kin), thidiazuron (TDZ) and BAP
(Figure 3, B). Only combinations of IAA and Kin showed growth response. Shoot-
tips and axillary buds growth were observed after 2-3 months on medium containing
3mg/L Kin and 4mg/L IAA. These shoots formed roots after 4 months in the same
medium (Figure 3, C). Optimization of the growth conditions and multiplication rate
of these shoots are still progressing.
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Figure 1. Radiosensitivitv test on Lansium seeds
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Figure2:Effective Dose Determination for
Lansium Domesticum Mutation Induction.
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Figure 3. Response of different explants on culture medium
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