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Thesis Title Effect of Colchicine and Oryzalin Treatments on Chromosome Duplication in

Secondary Somatic Embryos of Oil Palm

Author Mrs. Sainiya Samala
Major Program Plant Science
Academic Year 2011
ABSTRACT

This study aimed to observe the effects of different application methods of colchicine
or oryzalin at different concentrations and durations of treatment on chromosome doubling in oil palm
which were carried out using secondary somatic embryos (SSEs). SSEs which were immersed or overlaid
in various concentrations and exposure times of treatments were transferred to culture on MS medium
without plant growth regulator for 1 month. The results revealed that survival percentage of SSEs
decreased with the increase in either concentration or period of treatment with colchicine or oryzalin. The
immersion in colchicine at 0.20% for 24 hr resulted in decrement of survival percentage of SSEs at nearly
50% and defined as tetraploid plant at 16.67%. Growth rate of SSEs treated with all concentrations of
oryzalin was inhibited whereas overlay treatment of SSEs with colchicine or oryzalin prevented the
development of the embryos into complete plantlets. Morphological observations demonstrated that
tetraploid plants showed slow growth of shoots. The leaves were thick, dark green color and significantly
increased in leaf width. Root diameter of those plants was also increased. Anatomical and physiological
characteristics of tetraploid plants showed to be closely related to guard cell size and density. The size of
guard cells was bigger than that of control while their density was far lower. As for the percentage of
chloroplasts per guard cell, tetraploid plants had a higher number than that of controlled plants. However,
the size of chloroplasts was smaller than that of controlled plants. As for the chlorophyll content, the total
chlorophyll content in tetraploid plants increased. Cytological observation of root tip revealed that the
chromosome number of tetraploid plants obtained from colchicine treatment at concentration of 0.20% for
24 hr and 0.10% for 12 hr was 2n=4x=64 while controlled plants was 2n=2x=32. Flow cytometry analysis
also showed that DNA content of tetraploid plants was 7.45 pg which is two times higher than that of

controlled plants.
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acetic acid : alcohol 1:3
hydrochloric acid 1 wosuea
Carbon fuchsin 2%

MaManuInn 3 asainlsdneSnadeue TaoTva la Tnmns

CREIGEY s
msazaetivlivles

Tris-HC1 50.00 wn/a.
Polyvinylpyrolidone (PVP) 0.05 %
Triton-X 0.01 %
Sodium sulphite 0.63 %
pH 7.50
adoufoue

Propidium iodide (PI) 0.10 %




120

A Y A
sz InEIvay
& aw
¥o ana W lwiigy azum
d o W w =K
stadszddainanmn 5210630017
a =
UMIANN
a 4‘ £ = d'o < =
29 Yoy Unausamsanmn

IMMAATIUNN UHINGFOAVATUATUNT 2543

14
(WONHMANT)
MAATHUNN UMINOAYY [VNBFITNTIY 2552

o

(Maunnduny Ine)
a v A a @ a 14
MPIENAATUHITUNA UMINGAYAIVAIUATUNS 2549

o
(WONHMANT)

= d' Yo \J =®
numsany (Mlasulusznaemsanm)
@ Awv A a 4 Aa v < a a2
- puatvayu InsameImManinus  anuIssanuiluaamna luTagyinim
NHATUASNSNOINITITUTIA AUSNSNIINTTITUFIA NHIINSISoEUAIUATUNS

Aawv a a a v

Y J o A a [ a 4
- ‘I/;Iuﬁuﬂﬁ‘lguiﬂiﬁﬂTi'JﬂfJ'JT]EI'IUWHﬁUm"VW]'JWEﬂﬁEJ UUNINYIAYFAIVATIUATUNT

A ?:’ LY

- quaivayulnsamidteinednus  aowdsoiynssuthautiniu aus

NSNBINITITUFIA UHIINSSOEUAIUATUNT

MIANUAHSINIHENY
Ity azina1 navauiles s Ta. 2553. wavesnaTFUADATI AL WAILIUDY SSE
s ¥ o a 4 a
hauiiu. 2. amemaasinuag. 41Q2)(Wew): 237-240.
S A %7/ Y a
laiidy azinan nazaulounse Ia. 2555 maiuga Ias Ty Tsuvesthdniniulao 1y lnas-
Fuluraoanaaed. NITaNEAI. (28)(1): 51-59.
Samala, S. and Te-chato, S. 2010. Effects of Colchicine Treatments on Physiological Characte-

ristics of Secondary Somatic Embryos of Oil Palm in vitro. The 7" Regional IMT-GT

Uninet and The 3" Joint PSU-UNS International Conference on 7-8 October: Songkla.



121

Samala, S. and Te-chato, S. 2011. Morphological characters of putative tetraploid oil palm
plantlets from in vitro colchicine treatment. The 37" Congress on Science and
Technology of Thailand on 10-12 October: Bangkok.

Samala, S. and Te-chato, S. 2012. Ploidy induction through secondary somatic embryo (SSE) of

oil palm by colchicine treatment. Journal of Agricultural Technology 8(1): 337-352.



