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Mutation breeding is an alternative strategy to conventional breeding.
The physical mutagen, gamma (y) radiation, has long been used in various
mutation breeding programmes. In this connection it is necessary to determine

the optimum dose before starting any mutation breeding programme.

In vitro cultured protocorm-like bodies (PLBs) of 2 orchid hybrids,
Mokara Chark Kuan and Dendrobium Jacky were used to study the effects of y-
irradiation and to determine the optimum dose. The PLBs were irradiated with

y-rays at different doses of 0, 25, 50, 75, 100, 125 and 150 Grays (Gy) in Set I

XVil



and 0, 20, 40, 60 and 80 Gy in Set II of the experiment. A series of
observations on the effects of y-irradiation were recorded. Effects on genomic

DNA were also observed.

The present study showed that irradiation resulted in various degrees of
lethality to in vitro cultures of both Mokara Chark Kuan and Dendrobium
Jacky.  Decrease in survival with increasing doses of y-irradiation was
significantly observed. Optimum dose of y-irradiation for in vitro cultures of
Mokara Chark Kuan and Dendrobium Jacky were estimated to be in the range

of 20-40 Gy and 60-70 Gy respectively.

Regeneration of plantlets was found to decline when higher irradiation
doses were applied. Irradiation also has inhibited regeneration of in vitro

cultures of both hybrids.

In general, fresh weight, dry weight and dry weight gain of in vitro
cultures of Mokara Chark Kuan and Dendrobium Jacky decreased with
increasing of y-irradiation doses. In vitro cultures of Mokara Chark Kuan
irradiated at 40 Gy were found to have higher fresh weight than those irradiated

at 20 Gy but still lower than the control. Higher fresh weight, dry weight and

Xviti



dry weight gain were observed in cultures of Dendrobium Jacky irradiated at 80

Gy.

In the present study, polymorphic DNA was detected by 2 random
primers via polymerase chain reaction (PCR) between 7 DNA samples of
Mokara Chark Kuan. Variations caused by repeated subculture and irradiation
were detected by random amplified polymorphic DNA (RAPD) analysis.
Homology search using 2 sequences (pAL108 and pAL202) from polymorphic
bands as query sequences revealed close similarity to retrotransposons. No
polymorphism could be detected by the primers used in RAPD analysis of

Dendrobium Jacky DNA samples.
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Fakulti : Pertanian

Pembiakan mutasi ialah satu strategi alternatif kepada pembiakan
konvensional. Mutagen fizikal, sinaran gamma (), telah lama digunakan dalam
pelbagai program pembiakan mutasi. Dalam hubungan ini, penentuan dos

optimum adalah penting sebelum memulakan sesuatu program pembiakan

mutasi.

Struktur sel berbentuk protokom (PLBs) daripada 2 hibrid orkid, iaitu
Mokara Chark Kuan dan Dendrobium Jacky yang dikultur secara in vitro telah

digunakan untuk mengkaji dos optimum dan kesan sinaran y ke atas kultur in

XX



vitro. PLBs telah didedahkan kepada sinaran y pada dos yang berlainan, iaitu 0,
25, 50, 75, 100, 125 dan 150 Gray (Gy) dalam Set I dan 0, 20, 40, 60 dan 80 Gy
dalam Set II. Pemerhatian ke atas kesan-kesan radiasi telah direkodkan.

Pemerhatian kesan radiasi ke atas DNA juga dilakukan.

Kajian ini menunjukkan bahawa radiasi Y menyebabkan beberapa tahap
kematian kepada kultur in vitro Mokara Chark Kuan dan Dendrobium Jacky.
Bilangan PLBs yang hidup terus menurun dengan peningkatan dos radiasi. Dos
optimum untuk kultur in vitro Mokara Chark Kuan dan Dendrobium Jacky

adalah masing-masing dianggarkan di antara 20-40 Gy dan 60-70 Gy.

Pertumbuhan semula anak pokok didapati merosot apabila dos radiasi
yang lebih tinggi digunakan. Radiasi juga didapati merencatkan pertumbuhan

semula anak pokok kedua-dua hibrid.

Secara amnya, berat basah, berat kering dan peningkatan berat kering
kultur in vitro Mokara Chark Kuan dan Dendrobium Jacky didapati menurun
dengan peningkatan dos radiasi y. Walau bagaimana pun, rawatan 40 Gy bagi
Mokara Chark Kuan didapati memberi berat basah yang lebih tinggi daripada

rawatan 20 Gy tetapi masih kurang daripada kawalan. Berat basah, berat kering



dan peningkatan berat kering yang lebih tinggi telah diperhatikan pada rawatan

80 Gy bagi Dendrobium Jacky.

Dalam kajian ini, DNA polimorfik telah dikesan oleh 2 primer rambang
menerusi ‘polymerase chain reaction’ (PCR) di antara 7 sampel DNA Mokara
Chark Kuan. Variasi yang disebabkan oleh subkultur yang berulangkali dan
radiasi telah dikesan oleh ‘random amplified polymorphic DNA’ (RAPD).
Pencarian homologi ke atas 2 turutan (pAL108 and pAL202) daripada jalur-
jalur polimorfik telah menunjukkan darjah persamaan yang tinggi kepada
retrotransposon.  Tiada polimorfisma dapat dikesan pada sampel DNA

Dendrobium Jacky dalam RAPD oleh primer yang digunakan.

xXxii



CHAPTERI

INTRODUCTION

Orchid is one of the major cut flower types grown in numerous tropical
countries. It has become an important export commodity in Malaysia, Singapore
and Thailand contributing major shares in the floriculture industries of these
countries. In Malaysia, orchids have contributed about 40% of the total value of
cut flower production in 1995. With the increasing affluence of the local
population and that of the importing countries, demand for orchids is expected

to increase.

Orchid gains its popularity for its wide range of varieties producing an
array of shapes, colours and sizes. However, many of the existing hybrids have
been in the market for more than 15 years, with some more than 20. With ever
changing tastes and preferences of consumers, there is an urgent need for new
and better varieties of orchids. Nevertheless, creation of such varieties through
conventional breeding and selection has always been difficult, costly and time-
consuming, making it a venture less attractive to many. In addition, improving
already established varieties through conventional means is often hampered by

genetic sterility.



