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ABSTRACT
Endospermum diadenum (synonym: Endospermum malaccense) is a medium to large, fast-growing and light-demanding species.
Commonly known in Malaysia as Sesendok, its light wood is used for general purposes such as making clogs, matches, toothpicks,
toys, disposable chopsticks and other daily used items. Due to the desirable characteristics of Sesendok, FRIM has listed it as one
of the 8 potential indigenous species to be planted in forest plantations. To achieve this, there needs to be a continuous supply of
good quality planting material of Sesendok. Although the species flowers yearly, sometimes even twice a year in Malaysia,
obtaining wild seeds of E. diadenum has proven to be difficult. This is due to the seed of E. diadenum being heavily predated by
insects. Moreover, the seedlings have also been found to be very fragile and can easily be dehydrated due to having fewer root
hairs. To overcome this, FRIM has conducted studies on the propagation techniques in order to produce good planting materials
of Sesendok. Therefore, this study aims to compare the survivability and growth performance of Sesendok trees propagated from
seeds and tissue culture. The seeds of Sesendok were collected from selected mother trees, while explants from nodal segment parts
were cultured via tissue culture technique. The selected mother trees were originated from Ulu Tranum Forest Reserve (FR) and
Lentang FR. The study site was established in February 2016 at FRIM Research Station, Selandar, Melaka. The trial plot covers
an area of 0.48ha with a planting distance of 4m X 3m. Growth data were assessed after 28-months of planting. Based on the
growth parameters and survival rate, propagation via tissue culture is the best technique to be used for future forest replanting
and E. diadenum tree improvement programmes. After 28-months of planting, tissue culture trees recorded significantly higher
diameter at breast height (6.7cm±1.39) compared to seed trees (6.51cm±1.97). Tissue culture trees also had better survival rates
(75.1%) than seed trees (60.5%). However, seed trees recorded significantly higher height (6.51m±1.97) compared to tissue culture
trees (5.58m±1.21). This could be attributed to tissue culture trees having a significantly lower height at planting (0.72m±0.23),
compared to seed trees (1.05m±0.35). Nevertheless, based on height increment rates, tissue culture trees had significantly higher
height increment after 28-months of planting (1.4m±0.04) compared to seed trees (1.34m±0.1). Further continuous evaluation is
required in later years to assess both quantitative and qualitative parameters of all progenies.
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INTRODUCTION
The timber industry has spearheaded the Malaysian economy for almost a century (Awang et al., 2007). Starting with only primary
processing for the production of sawn timber and veneer/plywood in the mid-1940s, the country's timber industry has now
expanded into secondary and tertiary processing; For the production and export of mouldings, laminated timber, furniture, flooring
and other timber products (Lewis and Davis, 2015). This growth is caused by the steadily increasing export value for timber and
timber products across the globe (Soerianegara and Lemmens, 1993). The Malaysian government has enacted policies to develop
“work forests”, which are forest plantations that are able to continuously supply forest products in a sustainable manner. Hence, it
has become a core objective of Forest Research Institute Malaysia (FRIM) to conduct research activities for the development and
genetic improvement of tree species to be planted in these forest plantations. One such species is Endospermum diadenum.
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Endospermum diadenum (synonym: Endospermum malaccense) is a medium to large, fast-growing and light-demanding species,
making it an ideal tree to be planted in degraded forests and forest plantations (Hassan et al., 2009; Ahmad, 2014). Commonly
known in Malaysia as Sesendok, its light wood is used for general purposes such as making clogs, matches, toothpicks, toys,
disposable chopsticks and other daily used items, making it a lucrative timber product in the forest industry (Taharin et al., 2015).
Bioprospecting of Sesendok’s non-timber part (leaves in particular) to be used as an active ingredient for high value
herbal/pharmaceutical products has also been carried out (Ahmad, 2014). The tree can grow up to 40 meters and achieve 3-meter
dbh and is considered to be a good alternative for rubberwood (Ismaili et al., 2017).
Due to the desirable characteristics of Sesendok, FRIM has listed it as one of the 8 potential indigenous species to be planted in
forest plantations. To achieve this, there needs to be a continuous supply of good quality planting material of Sesendok. Although
the species flowers yearly, sometimes even twice a year in Malaysia, obtaining wild seeds of E. diadenum has proven to be difficult.
This is due to the seed of E. diadenum being heavily predated by insects (Ang, 1997). Moreover, the seedlings have also been
found to be very fragile and can easily be dehydrated due to having fewer root hairs. Therefore, FRIM has conducted studies on
the production of good planting materials of Sesendok. This includes obtaining seeds from superior mother trees and the
development of clones.
The collection and development of good quality planting materials of Sesendok need to be managed carefully in order to ensure
their value is preserved for both conservation and forest replanting purposes. Therefore, this study aims to compare the survivability
and growth performance between seeds and clones of Endospermum diadenum. The survivability and growth performance of
Sesendok seeds and clones of E. diadenum were evaluated and compared in a twenty-eight-month field trial, at Selandar, Melaka
(FRIM Selandar Research Station Selandar).
RESULTS AND DISCUSSION
As shown in Table 1, seed propagated E. diadenum trees had better growth performance in terms of overall height. The height of
E. diadenum at 28-MAP was 6.51m±1.97 for seed propagated trees and 5.58m±1.21 for tissue culture. However, the dbh at 28MAP was better for tissue culture trees (6.47cm±2.26) compared to seed trees (6.47cm±2.26).
Studies have found that E. diadenum trees growth rates are affected by weather patterns, whereby the trees showed decreasing
growth increment during the peak of dry seasons and wet seasons (Wang and Hamzah, 2019). In other words, E. diadenum trees
grew best when there wasn’t a shortage or an overabundance of rainfall. This is a common characteristic in tropical forest trees
(Schippers et al., 2015). Thus, climatic conditions could’ve affected the growth rate of E. diadenum trees in this study. Regardless,
the data showed that tissue culture trees had the best growth performance in terms of survival rate (Table 1) and growth performance
(Table 2).
Table 1: Height, dbh and survival rates of E. diadenum (tissue culture and seed trees).
Number of months after
planting

Tissue culture

Seeds

Survival
rate
100%

Height (m)

Dbh (cm)

Height (m)

Dbh (cm)

-

Survival
rate
100%

0.72±0.23

1.05±0.35*

-

Seven months
(7-MAP)

85.6%

1.58±0.54

-

76%

2.11±0.95*

-

Eleven months
(11-MAP)

78.6%

2.52±0.68

2.89±0.81

69%

3.24±1.18*

3.18±1.21
*

Twenty-one months
(21-MAP)

76.3%

4.23±1.08

4.77±1.18

62.8%

5.11±1.53*

5.08±.1.72
*

Twenty-eight months
75.1%
5.58±1.21
(28-MAP)
Data presented as mean±SE (standard error),
*significantly higher at p < 0.05

6.7±1.39*

60.5%

6.51±1.97*

6.47±2.26

Zero (At planting)
(0-MAP)
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Table 2: Height (m) and dbh (cm) increment rate of E. diadenum (tissue culture and seed trees).
Number of months after
planting

Tissue culture

Seeds

Height (m)
0.85±0.03

Diameter (cm)
-

Height (m)
0.9±0.07*

Diameter (cm)
-

Eleven months
(11-MAP)

0.9±0.0

-

1.06±0.05*

-

Twenty-one months
(21-MAP)

1.7±0.06

2.1±0.15

1.88±0.08

1.9±0.09

2.12±0.2*

1.34±0.1

1.45±0.7

Seven months
(7-MAP)

Twenty-eight months
1.4±0.04*
(28-MAP)
Data presented as mean±SE (standard error),
*significantly higher at p < 0.05

CONCLUSION
This study found that tissue culture propagation method have the potential to be used for future mass production of planting
materials for forest replanting and E. diadenum further tree improvement programmes. Even though tissue culture trees’ growth
developed a little late than seed trees, but the growth was more uniform and survival rates are better. After 28-MAP, tissue
culture trees recorded the highest increment in terms of height (1.4m±0.04) and dbh (2.12cm±0.2), and also had better survival
rates (75.1%) when compared to seed trees (60.5%).
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