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In Vitro Chromosome Doubling of il Palm Using Colchicine

laiise gen1a” waz anvag ingzln"

Sainiya Samala” and Sompong Te-chato”

Abstract: Study on the effects of colchicine concentrations and durations of treatment on chromosome doubling
in oil palm was carried out using secondary somatic embryos (SSEs). SSEs were immersed in 0.05,'0.10, 0.15
and 0.20% (W/v) colchickine for 12, 24 and 48 hr. The SSE were then cultured on MS medium and subcultured
monthly intervals for 1 year. Putative tetraploid plantlets were screened, root tips from those plantlets collected
" and chromosome number from root tips examined. The results éhowed fhe chromosome numbers from root tips
obtained from colchicine treatment at concentration of 0.20% for 24 hr and 0.10% for 12 hr were 2n=4x=64
while control plantiets were 2n=2x=32. The level of ploidy was confirmed by flow cytometer suggesting that
SSEs immersed in 0.20% for 24 hr gave the highest tetraploid plantlets. :

Keywords: Oil palm, colchicine, chromosome number, .secondary somatic embryos, flow cytometry

 NPRTRIANAR T ADUENNENNISITHENR HVAneNd @ uAIung Angaminaluny 4. avnan 90112
! Department of Plant Science, Facuity of Natural Resources, Prince of Songkla University, Hat Yai Campus, Songkhla, 90112,

Thailand

51



NFANTINBANG 28(1): 51-59 (2555)

unAnga: Anuasesrendiu luszuaudidu wazszuznane ¥ semnfiugalashdondudni Ty
'Lmﬂum‘[@qmmm (secondary somatic embryo: SSE) wiluasasanaAaaddu mnudiudiy 0.05, 0.10, 0.15 waz
0.20% (wh) luaen 12, 24 uay 48 Falue ﬂnuumiﬂLm“mmuummnmmm MS w"Lu‘lzémsmurommi
wsyAnlaniunan 11 ‘Emﬂmﬂmmwn 1 1hau 'wwmmﬂnmuwmmmLﬂuwaﬂwa'aﬁmmﬁnmmuquiﬂﬁmhumn
Uanesn wudngu SSE flutansazattneaddu Anadidiu 0.20% e 24 Falus uaz 0.10% Wunan 12
Falwy f§uoulpstulen 2n=4x=64 dougaruan Hanuoulaslulen 2n=2x=32 mstlusiuszfunassiing
msﬁnma‘vﬁuwmﬂﬁﬂnmmﬁuﬁwﬁuﬁwm@mivd@iﬁmﬁme' WUIINsuT SSE luansazananeadduagng
Wt 0.20% Whunan 24 File S Rnduamwaes 1337 an

q

AdATY: 1hdafu Aeaddu uoulaslulon TnAndnislagaiians Maltews

AN

UNAutNdY (Elaeis guineensis Jaca.) wlu
¢ Aaia

Wmaﬁﬂmummummm@glmﬁﬂﬁvﬁm Aonduing
'memmmuavt.ﬂuwmﬂumu ﬂmwumumﬂamﬂu
nM9ANARTIAmIEET «Nmuanmmvmﬁwummm
_Lmvmumv\lmw‘am ﬂmumumﬂuwmmuuﬂmﬁ‘mm
muummnm@Llﬁmumaunuwmmmum@u y
(Konan et al., 2006) @ﬂﬁdlﬁ*nmwwuﬁﬂmumuuw
inemsnsgnlutaqiiuiuiuggnus Faflevhudn
Wufliuenaseazifinnouudsdsaunisiugnesy
danaliuandnseduliatiane Goe uazans,
2548) m'lumwmmlummmmumeiﬂﬂ@nmlm
mnﬁmmmﬁnmLm@uﬂmumuuwuﬁmw‘lﬁmmm
mi‘mwmﬂi sl AFTnsWmLIMA LI
memﬁrymmnmq ‘Emamsﬁnmmqulmﬂmﬂm
' wuqﬂmumuu Tnanstninsunednassd 1
'Jﬁmwm'lum?ﬂmﬂﬁwuﬁwmLW@ma*wmmma
wuq*n'luﬂ?vawﬁmwm (Adaniya and Shirai, 2001;
Zeng et al., 2006) FeenaassinlidauTes U drdu
baly LL@;:M@nﬂJ@aﬁuﬁLﬂuwaﬁwa@ﬂﬁﬁmmm'lun;ndﬂ
AuAnnaaLs ﬁwmﬂﬁmmnwmﬁvmﬁ@L?jm‘quﬁu
ﬂam"ﬁu menm'l,ummwmwmm UAZATIAAALNNT
.memim“tu‘tmu TaeAnsduanlaslyley meauﬂu
mmammmiﬂzﬂﬂw LNV]? mmmawuﬁm@mumu
Taanisinng Lamm@m@ mﬂlmmqvﬂ@@m%@

@’]N’]TO‘UE'WEJ‘WLLﬁﬁ]'Jilﬂ’]ﬁ‘LW’?“’L@ﬁQﬂWﬂ” (Telxelra

52

et al., 1993 ; Kanchanapoom and Domyoas, 1999 ;
Te-chato, 1998) nsimziAesluday (autes uay
ANy, 2547) ﬂﬁi‘LW’WtLgmMN’]ﬁﬂ'Lﬁuu?‘I‘ﬂ (somatic
embryo : SE) (81@AU UAY @Nles, 2545) uaznng
LW’]:L?;mT%mﬁnLﬁwﬁﬂmﬁam (SSE) (Hilae and
Te-chato, 2005) TaensAnunassi 143 udou SSE u
nsgnun oA mnmﬁmmimhhu esannanansa
fnriniseanvassiusaulFTuinman (Te-chato and
Hilae, 2007) uazBummswasefa s gninguiy &
it (Madon et af, 2005) ‘

lunﬁﬁﬁﬂw’]ﬁ%qié’%ﬂﬁﬂ%ﬁmwa?ﬁwmwﬁ’

' mﬂm’lumw@mmmu m@lumswmanmwmu a8

mmw%mmunmﬂmuumummuwm yriludy uay
Iumauamuwuuga

s aa
aUnsniuazdgnng

mmamimﬁmsﬁﬂimmﬁmé’uu“ﬁ@fgm%m
(secondary somatic embryo: SSE) @estlduting
ATt iuas@a andonidauasinmaaunammn
AENTNENIBITNTNG NUNANNRUAITAUATUNS
fdmihanidunileniaueada (embryogenic callus :
EC) anmsAnmues Techato (2002) iflufugon
Gusilunslinesddy TagnnaununnInaaesuLLgy
@uumi (completely randomize design : CRD) WrRy
umﬂmmmmhn@u SSE 413 41 7182 10
nax il



mstiagatastalraiwaduiniulagldraaddu
Tunaannnaas

1. mstniTliiianednasanlnanaaddu

Unqu SSE luszazvesllin a1um 10 - 15
SSE mmmﬁv'm'lummmng A3 MS LANANIAZANE
AnTTuRs=duANNdNdu 0, 0.05, 0.10, 0.15 uax
0.20% uaan 12, 24 uaz 48 alua wdeannid
eudanitinng mmuw@wmmmm Ms 7lail4
asAILANNAATYRUIR mmamuummmmmu
N 30 qu Wunan 1T @ammuﬂmmnm’mmmqn
Tmﬂmm@muummﬂmmm ARDA1 A dulaLe
0.5 NAANTUABARNST UATNIALAAARTLIN 200 HARNTH
deans tunan 1 e Wlsuiaudmsnag
WinyAuln Anwnizniauenaesly LazAndendud
AaTITluA AR INaBE R (putative tetraploid) 1 b
msAnuselyl -

2. marnsaruaulasTalaneasdatasiniiau

v
L%

UNU

Fufleturadlatasn (Mwd 1a,b) AN
FunAnaendaAIad I uAURRIINADER LATHY
AuAx (gualumaeanasaaduna 11) ludasean
11.00-14.00
sreizin@INNIquuT uaaatdw) THauausiu 5 fu us
azfiuld 2 990 duFunisfian@ld feulgen squash
FALUAIRINATNN7U89 Sharma and Sharma (1980)
o Xa A Ao |
fallAe Wwendatasniddnuzanaladaagu
R o o . oa
mﬂu@ﬁmmmnluumwma Tiufins 1411
mmm”\ﬁﬂum COL-dichlorobenzene Lﬂ‘l.l‘ﬂ@mmnm 10
BeATAT YA U 4 - 5 ol & mqmamn@u 12 p¥a
ummnuummmwmnlumﬂwnwmmw

U, UARZRINARDY (AN N ULAY

(fixative) ﬁﬂi”ﬂﬂuﬁwmﬁmm@n@a@ﬁ 95% fiungm
nadtaueT AN UERINEI 3:1 mummunu 10 991
aTun i 24 Folue &reendasiefiaunanosed
95% 1 - 2 Ase amiutisnunsias lunsaindeudiudi
1 ue$ils Hignuugd 60 asAtades W 10 wfl
denddauanfueunduu 4 -5 e paradow
nunulastulrunalfindesyanssmilduasuuuids
Uszney Adeeny 400 win ufinuansmaaesing
nstnannlasTulan Weeuiauszudneiiaiuagy
wazbiepadnfhufiuansmaoss

3. managauszaunasefasslgadniulae
wialalWalalniams
nfudauluanndundindniiuiianmdn
HusunnswaasfuassiuaILAN AnmsAnEd 2
e usiaz@menas (Aanudindulasszezioanisgy
utlupeatdn) 1 10 fu wiazfuld 1 lu udmmedt
Lﬁﬂﬂm?\Lé‘w,m%iuﬁumﬂﬁmmm’mmmﬁ'mu
A8N19784 Uozu et al. (1997) AFnmavnifTunnimiduie
Faipe nlusewmindszanns 30 fadniu ldaslu
mu,mwmgﬂwmmﬁﬂ fifnansazant
polyvinylpyrolidone  (PVP) U5wn;s 1000 tuinsdns
FududiudaelufialinulfaziBon nsesansazatadag-
nszanmnsasana 20 insmsldvaennasasauin
N A miwfngnsazans propidium  odide  (PI)
1Bums 50 Tulnsams iufigqouugi 4 esasaides
Sl A assinel 15 wd Taeridnedned funda
ﬁwm%ﬁﬂaiﬂwﬁmﬁ Taan1sduiaLAR e & Te s
Uhdutindu 4,000 TowAna sesiaetng AAsing

Figure 1 Characteristic of root tip of diploid (a) and putative tetraploid plantlets (b)
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Figure 2 Plantlets (a) of controlled treatment (left), treatédIWit‘h 0.10% colchicine for 12 hr (middle) and 0.20%
for 24 hr (right) (bar = 1 cm); (b) leaf of control (left) and putative tetraploid plantlet (right) ; (c) leaf
thickness of diploid (left) and putative tetraploid plantlet (right) (bar = 0.5 cm)
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Figure 3 Comparison of chromosome number between controlled (left) and putative tetraploid plantlets (right)
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Figure 4 Comparison of fluorescent intensity histogram among (a) control plantlets (n=10) and (b) tetraploid

plantlets treated with 0.20% for 24 hr (n=5)

.55



AMFESINBAS 28(1): 51-59 (2555)

a ¢
AU

annsAnenstnin I aensnaae s
A nN1sud SSE luansarataAeaddu Arududuy
0.20% uran 24 dnTug ansodminliiagun
v TAL.1 mmm TaeFummnsnaeefi lasiuleu
AU 2n=4x=64 drusunduAnaoulasTnlsy

2n=2x=32 GAZAINNITLUTUHANTRARRIINADY S

Tnawmafialnaleiniuys Sszdunasanngandsuy
AruAuaaain Tnafiuimmsinaeadiamnsanig

= = d‘ ¥ ' ¥ v &
L@?I‘QLMUIWWH’]T‘I‘JWWHF}QU@N Turessunnsmants

A8 @edu uaznuindnganIuAN aanndasiy

N1SANHT94 Madon et al. (2005) T9TNENUINFLG
v '

AINantRYaN NN IUTNINAINNIsuT A AaN

Tugrsarasmeadduadndudy 125 uinsluang

w6 Folus Inaasyiduladi uaziluvwun Aidiun

diundndumuan Malliflesanaestdudansionis

\ix BA (benzyladenine) Mn1Hiiadidan Tnadaass

a e X -
nsa¥erae s AR NN waznRUAsWE R lananast
Tdilumaalsnaas AluaelRTaodinau fupsed

uaelunndy WAmunTy (Yan et 2008)
venannt mslAeaduurifasnety finnemeuaues
ialZeNafT ot mnmaﬁnmf:wudj nslirantdu
PORTHI I 00T B himmwinﬁﬂﬁﬁmnmﬁwnm
Imiuimuim Lmvm@l’nmmmummum AR
Haidiefaerame wralRsRaUnAle  eenelafimu
Tang et al. (2010) e it nsldreaddui Ay
Wadusin wildom lunnsquudtudauluansazane
WUTY BN R NS RN A aduneRnao s Ay
7 15 TnaisfuneAnaoasf iy
Snenizfuiifions feresdnduduas sUsevesly
wagudlulunay wenanimil¥ansiisanududy
g wildlnalunsquutduas mansadniihuned
WARA AT {Aen W (Allum et al, 2007) el
mu MsldReadTuanududusi Al roudud 1%
Hunan 12 Falueiu W uausunnrmasssto

al.,

Paulownia  tomentosa

56

ms"v?vlummL%’u%’uQQ%uLﬂuﬂ'QﬂuLﬁuﬁu 0.20% AT |
srevioa @i 24 dalue denalisuaudun
AsNaRLs R WK anaiiasannantandindy uay
sreizianlunnsutinasentstiudanisa¥sanestiy
daliuefiduniu deualdnindingalastal
unNnNdnae mumﬂmﬁ”m%umndﬁﬁ RREGRATS
Revne awas anaunsosoiiula s
nsdssfiunsifanednaeeflanasnees
waranadaes  Tnedeniasiulonluansazany
Giemsa AN NdW 3% wecldAuimnITnae Al
duaulasinloy 2n=4x=36 Lmvﬁuﬁwm@ﬂﬁ'
2n=2x=18 (Rego et al,, 2011). HENANEINELNNS
ﬁuﬁummimmmummmwmﬁmmnmnmmudau
Tussaranuneatdu lnaninfudianlasiuloy uas
Hudunadaaalsin3 Wy msfnsdanasnaes
FURATINABYR crape myrtle (Zhang et al., 2010),
sz (Omidbaigi et al, 2010), 813 (Sun et al.,
2009), Dioscorea zingiberensis (Heping et al., 2008),
2005)
AT W31 (Gu et al, 2005) anuasananeliiie
mﬂﬂ?:'ﬂumeﬁhwmvmqﬁmﬁmﬁm’mmﬁﬁmem
wmmzﬁamhuu@mmwmmmm 1mmuwmvmu
AaANIzUAS fiuniulsa ’Lummmmu%u uwaziang
wdannsiufenlumi (Ridde et af, 2006 Xiong
'2006) TwiueaiA e futhduriniuildann
nsfneaiiaiadrfuinnsnaosd71E Snns
WwigyLAuingn maludu c-ﬁ’mﬁﬂ uaziludundndu
AALAN Yinlas mnmﬂmsmumm Lm“mm?mlan
mmumumawuwim iy AdlanAnse i iRt
Fat uazFumnnmasuAa ludoudad i
AaalsRaguINNIuLNG ?'Nmmmﬁﬂﬂwamﬂu :
_ﬂwwﬁmmmmmmim wenaniAadnFunny
duannwdatndy ar BB nniaiundnfis
wages a1mnsnifinse L ElEiunEneng wazinly
mﬁmﬂuwﬁmuwmLmumuuﬁlﬁmﬂmﬁgmam'feﬂﬂ

Scoparia montevidiensis (Escandon et al.,

et al,



nmsiagalasialdarasihduiniulaeldresidu
‘ Tunaaanaaas

CE
msfninliifamnInaaus laanisld
Fugou SSE utluansarareAeatdufisziuaay
Wudu uasszazioanisudansuansiaiu nnels
an9zilaanide wudinisud SSE luansazant
noaddu Aoadadu 020% flwaan 24 dalug
annsodnuin R asumnswaees ?1.*7';23@ Tnaisium
nsane s N tyiuinanas Tudddaadu 1u
i smaulasTila uasBrnn§uefisiuges
win Fedumasmaesfily anansovinluveneiug
Lﬁ@ﬁﬂmnwﬂﬁu@mammﬁuﬁ wazn U4 lunsae

aneug vl lunnamsAnsialy

- =N
naRnssNUsen@

revauAManWddsANITuAAATulat

N PIWNERTUATNSNENNIFITNTNR UAS a0t dee

nasut @i ALIENSNENNSS 3TN I Anende

AUAUATUNT WAL RINENAY NUITNUIRE
avraursung fieduayulumaiae n¥ail

L < a
RGO RNON
=] g o & A [ o
iFR L@ﬂ@NV]?’]LZJ‘IS@ Fa5mi dauwd 5oned qune

flan tszfia nasan uaz amiiesi Aaues.
2548. L ZuUN19ANNATA NTHARLNAN

v
WU, AU wasWmuINNTeAnNaY

HniTu ANENINEINTETINTNR NMNINENAY
AUATUATUNT INTAANIA UL, RITAN.
17w,

autlaq 1ngln anadu fia uar Buselawy BRN. 2547.

o © -3 a a g A Y ¢
metintinduiilaniiauasda wasnagsulng

mn‘lua'@uﬁﬂﬁuﬁﬁﬁuﬁuimﬁlﬁmmamﬁ. 1.
FAIUANUATUNT 9N, 26: 617-628.

21adY s uay anved inteln. 2545, nsufudga
FBmaimanduigsiuluddounszuounisle
unAnuATeres@uinfuildannnns

57

wnziaedlugen. nITUsTgNIAUBNAIARE
seduToudin Annresmndlng ko 3
Fufl 1819 NINYIAN 2545 T4 NWIINENAE
wAlulagigaus, wasmadnn. wii 30-31.
Adaniya, S. and D. Shirai. 2001. In vitro induction of
(Zingiber
fertility and
germinability. Scientia Horticulturae 88: 277-
287.
Allum, J.F., D.H. Bringloe and A.V. Roberts. 2007.

Chromosome doubling in a Rosa rugosa

tetraploid ginger officinale

Roscoe) and its pollen

Thunb. hybrid by exposure of in vitro nodes

to oryzalin : the effects of node length,
oryzalin concentration and exposure time.
Plant Cell Reports 26: 1977-1984.

Escandon, AS., I. Miyajima, M. Alderete, J.C.
Hagiwara, G. Facciuto, D. Mata and S.M.
Sato, 2005. Wild ornamental germplasm
exploration and domestication based on
biotechnological approaches. In  vitro

colchicine treatment to obtain a new cultivar -

of Scoparia  montevidiensis. Electronic
Journal of Biotechnology 8: 204-211.
Gu, XF., AF. Yang, H. Meng and J.R. Zhang. 2005.
In vitro induction of tetraploid Zizyphus
“jujuba Mill. cv. Zhanhua. Plant Cell Reports
24:671-676.
Heping, H., G. Shanlin, C. Lanlin and J. Xiaoke.
| 2008. In vitro induction and identification of
autotetraploids of Dioscorea zingiberensis.
In vitro Cellular and Developmental Biology
44: 448-455.

Hilae, A. and S. Te-chato. 2005. Effects of carbon
sources and strength of MS medium on
germination of somatic embryos of oil palm

_ (Elaeis guineensis Jacq.). Songklanakarin

Journal Science Technology 27:630-635..



NTAITINEAT 28(1): 51-59 (2555)

Kanchanapoom, K. and P. Domyoas. 1999. The
“origin and development of embryoids in oil
palm (Elaeis guineensis Jacq.) embryo

} culture. ScienceAsia 25: 193-200.

Konan, E.E., G.T. Durand, J.Y. Kouadio, A. Flori and
A. Rival. 2006. A modeling approach of the
in vitro conversion of oil palm (Elaeis
guineensis) somatic embryo. Plant Cell,
Tissue and Organ Culture 84: 99-112.

Madon, M., M\M. Clyde, H. Hashim, Y.Y. Mohd, H. -

Mat and S. Saratha. 2005. Po!yploidy
induction of oil palm through colchicine and

oryzaline treatments. Journal of Oil .Palm

Research 17: 110 -123.

Omidbaigi, R., M. Mirzaee, M.E. Hassani and M.S.
Moghadam. 2010.
identification of polyploidy in basil (Ocimum

Induction and

basilicum L.) medicinal plant by colchicine
treatment. International Journal of Plant
Production 4: 87-98.

Rego, M.M., E.R. Rigo, C.H. Bruckner, F.L. Finger
and W.C. Otoni. 2011. In vitro induction of
autotetraploids from diploid yellow passion
fruit. mediated by colchicine and oryzalin.
Plant Cell, Tissue and Organ Culture doi:
10.1007/511240-011-9995-6.

Riddle, N.C., A. Kato and J.A. Birchler. 2006. Genetic

variation for the response to ploidy change - .

in Zea mays L. Theoreticé_l and Applied
Genetics 114: 101-111.

Sharma, AK. and A. Sharma. 1980. Chromosome
Technique. 3rd ed. Butterworth Publishing,
London. 711-p. »

Sun, Q.R,, H.S. Sun, L.G. Li-and R.L. Bell. 2009. /n
vitro colchicine induced polyploidy plantlet

" production -and regeneration from leaf
explants of the diploid pear (Pyrus
communis L.y cultivar Fertility-. The Journal

of . Horticultural Science and Biotechnology
84: 548-552.

‘Tang, Z.Q., D.L. Chen, Z.J. Song, Y.C. He and D.T.

Cai. 2010. In vito induction and

identification of tetraploid plants  of
Paulownia. tomentosa. Plant Cell, Tissue
and Organ Culture 102: 213-220.

Te-chato, S. 1998. Callus induction from cultured
zygotic embryo of oil palm subsequent to
plantlet  regeneration. ©  Songklanakarin
Journal Science Technology 20: 1-6.

Te-chato, S. 2002. Improve callus, induction and
embryogenic callus formation from cultured
young leaves of oil palm seedling. Thai
Journal Agricultural Science 35: 407-413.

Te-chato, S. and A. Hilae. 2007. High-frequency
plant regeneration through secondary
somatic embryogenesis in oil palm (E/ae/s
guineensis. Jacq. var. tenera). Journal of
Agricultural Technology 3: 345-357.

Teixeira, J.B., M.R. Sondahl, T. Nakamura and E.G.
Kirby. 1993. Somatic embryogenesis from
immature zygotic embryos of oil palm. Plant
Cell, Tissue and Organ Culture 34: 227-
233.

Uozu, S., H. lkehashi, N. Ohmido and H. Ohtsubo.
1997. Repetitive sequences: cause for
variation in genome size ahd chromosome
morphology in the genus Oryza. Plant
Molecular and Biology 35: 791-799.

Xiong, Y.C., FM. 'Li and T. Zhang. 2006.
Performance of wheat crops with different
chromosome ploidy: root-sourced signals,
drought tolerance, and vyield performance.
Planta 224: 710-718.

Yan, O., MV. Zubo, S.Y. Yamburenko, F.M.
Selivankina, A.M. Shakirova, N.V. Avalbaev,

N.K. Kudryakova, K.L. Zubkova, N.K. Olga,



nmsiingalasialanvasanhdulneldranidu

Tunaannaaag

V.K. Victor and B. Thomas. 2008. Cytokinin Zhang, X.Y.,, C.G. Hu and J.L. Yao. 2010. In vitro

‘stimulates  chloroplast ~ transcription  in induction of tetraploids in ‘crape myrtle
detached barley leaves. Plant Physiology (Lagerstroemia indica L.) Plant Cell, Tissue
148: 1084-1093. and Organ Culture 101: 41-47.

Zeng, S.H., CW. Chen, H. Liu, J.H. Liucand XX
Deng. 2006. In vitro induction, regeneration
and analysis of autotetraploids derived from
protoplasts and callus treated with
colchicine in Citrus. Plant Cell, Tissue and
Organ Culture 87: 85-93.

59







