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Kajian ke arah mengekalkan germplasma enau (Arenga pinnata) melalui
kaedah in vitro telah dijalankan memandangkan tumbuhan yang berpotensi ini

semakin pupus akibat penerokaan tanah.

Penyelidikan yang telah dijalankan meliputi kaedah pra-perlakuan
percambahan biji benih bagi mendapatkan sumber eksplan untuk kajian
selanjutnya, penentuan kombinasi pengawalatur pertumbuhan yang sesuai untuk
memperolehi anak benih, pembentukan kalus daripada pengkulturan berbagai
jenis eksplan dan pembentukan embrio soma daripada kalus yang terbentuk

daripada pengkulturan embrio.
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Bagi kajian pra-perlakuan percambahan biji benih, kajian telah dijalankan
di rumah kaca dan di makmal. Perlakuan termasuklah pemotongan biji benih di
bahagian hujungnya, biji benih direndam di dalam air panas (100°C) selama 10
dan 30 minit, biji benih direndam di dalam H,SO, pekat selama 10 dan 30 minit
dan penggoresan di lapisan endokarpa biji benih di bahagian berhampiran
embrio. Penggoresan di lapisan endokarpa biji benih didapati memberikan
peratus percambahan biji benih yang tertinggi iaitu sebanyak 84% (di rumah

kaca) dan 80% (di makmal).

Untuk memperolehi anak benih yang normal daripada pengkulturan
embrio, berbagai kombinasi auksin dan sitokinin telah dilakukan. Di antara
auksin yang digunakan termasuklah 2,4-D, IBA, IAA, NAA, Picloram dan
Dicamba manakala sitokinin yang digunakan ialah 2iP dan BAP. Peratus
pembentukan anak benih yang normal yang tertinggi telah diperolehi apabila
embrio dikulturkan di dalam medium Tisserat dan De Mason (1980) yang
mengandungi beberapa kombinasi seperti 22.5 uM 2,4-D bersama 9.8 pM 2iP
(86.7%), SO uM 2,4-D bersama 10 puM kinetin (80%), 100 uM IAA bersama 10

uM kinetin (80%) dan 100 uM NAA bersama 10 uM kinetin (82%).

Akar-akar primer, daun muda, keratan batang dan embrio telah digunakan
untuk penghasilan kalus. Berbagai kombinasi auksin dan sitokinin telah

dijalankan. Di antara kombinasi yang dijalankan ialah 2,4-D, NAA dan Picloram
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bersama kinetin (untuk eksplan akar, daun muda dan keratan batang). Kombinasi
2,4-D dengan 2iP dan BAP pula digunakan bagi eksplan embrio. Dalam kajian-
kajian ini, hanya eksplan embrio sahaja menghasilkan kalus dan peratus
pembentukan yang tertinggi telah diperolehi pada medium yang mengandungi
kombinasi 400 pM 2,4-D bersama 10 uM BAP dan 400 uM 2,4-D bersama 10
uM 2iP dengan kehadiran arang teraktif dengan peratus penghasilan kalus yang
bernodul, putih dan lembap yang tertinggi 56% dan 53.3% dan kalus yang tidak

bemodul 44% dan 33.3%.

Bagi kajian embrio soma, kalus yang terbentuk daripada pengkulturan
embrio telah dikultur ke atas medium tanpa pengawalatur pertumbuhan, medium
yang mengandungi 2,4-D dan kombinasi 2,4-D bersama 2iP atau BAP. Kalus
yang dikultur di dalam kesemua perlakuan tidak membentuk embrio soma.
Walau bagaimanapun, medium yang mengandungi 100 uM 2,4-D menghasilkan

kalus yang berakar.
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Abstract of the thesis presented to the Senate of Universiti Pertanian Malaysia
in fulfilment of the requirements for the Degree of Master of Science.

GERMINATION AND IN VITRO CULTURE STUDIES OF ENAU
(Arenga pinnata)

By

JAMILAH ISMAIL

Chairman : Dr. Saleh b. Kadzimin
Faculty ; Agriculture

Studies towards germplasm preservation of enau (Arenga pinnata)
through in vitro technique was carried out owing to the fact that land clearing

has to a certain extent reduced the population of this plant species.

The studies include pre-treatment in seed germination to produce source
of plant material for further studies, and determination of suitable hormone
combinations for formation of plantlets, callus formation from several explants

and somatic embryogenesis from callus derived from embryos.

For pre-treatment in seed germination, the studies were carried out in the
glasshouse and laboratory. Treatments carried out included excising the ends of

seeds, hot water (100°C) treatment for 10 and 30 minutes, H,SO, treatment for
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10 and 30 minutes and finally excising the endocarp of the seed where the
embryo can be clearly seen. Excision of the endocarp where the embryo was
clearly seen gave the highest percentage of germination of 84% (glasshouse)

and 80% (laboratory).

For normal development plants from the culture of embryos, various
combinations of auxins and cytokinins were attempted. The auxins used were
2,4-D, IBA, IAA, NAA, Picloram and Dicamba while the cytokinins used were
2iP and BAP. Normal shoot and root development of excised embryo was
obtained on Tisserat and De Mason (1980) medium containing various
combinations including 22 uM 2,4-D and 9.8 uM 2iP (86.7%), SO uM 2,4-D and
10 uM Kkinetin (80%), 100 uM IAA and 10 uM kinetin (80%) and, 100 uM

NAA and 10 pM kinetin (82%).

Primary roots, young leaves, stem tissues and embryo were used to
initiate callus formation. Various combinations of auxins and cytokinins were
carried out. The combination include 2,4-D, NAA and Picloram with kinetin (for
roots, leaves and stem explants) and other combinations of 2,4-D with 2iP and
BAP for embryo explant. In these studies, only embryos formed callus and the
highest percentage was obtained on medium containing 400 uM 2,4-D with 10

uM BAP or on medium containing 400 uM 2,4-D combined with 10 uM 2iP in

xxiii



the presence of activated charcoal and the percentages of nodular callus formed
were 56% and 53.3% respectively while non-nodular callus were 44% and

33.3% respectively.

For somatic embryogenesis study, callus derived from the culture of
embryos were cultured on medium without any hormone, medium with 2,4-D
and combination of 2,4-D with BAP or 2iP. No formation of somatic
embryogenesis were observed in all treatments. However, treatment containing

100 uM 2,4-D formed callus with roots.
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