
Bull. lat. Ailtit., Citito llnit.,53
(2012):299-.108 -

PI,.{N'T' RI:CENERA.TION AND SIIOOT PRoLIFEIL{TIO\
IR0l1 CIULA\TRO (Erln{ium lboihu L.)

(Recei\ed:21.9.:001)

By
Y. llohamed - Yasseen

tatn{ic Lil{iird.itg Llntl Bittechnoltrg Rtstdrch I}$tittne.,\[i|uliyd
Lni|erti.1,. LE)],

\BS'I It\[]T

A proacdurc firr 5h.rol iacenerarion lioll rool. inllorescence
nodc. fl.r$er ard leafe\planrs !.lculanlro (t/1ugi l,t ti.tnti|ti l- t-i\
doscribed. Root. rrlorescen.e-indr and ao\er er.plants terc
cuirurcd ou Mur.rshige and Skoog ncdium (\1St alone or
supplenrenred \\lih 1. 2. 3. .+ or 5 mg I ben^hdenine (8,\) \\ilh l.:
nrg,l naphthaleneacetic acid (\AA). Lcafo\planls \\e.e.uhured oi\
MS nedium suppl. cnted !\ith 0.5. i, 6 or l0 m9l l.l
dichlorophenoxlaceric acid (2..1-D). I ragtl 4-anino-1.5-6-trichloro l-
pyrid inccarbo\] I ic acid (Picloram). I nr!rl \AA I Drg,l
Daphtho\ya,rctic acid (NOA) or 6 mgl inJoleacetic acid (lAA). Ro.n.
inllorcsccnce-nodc and 11o*er explants produccd nultiple shools on
BA-contairing medium. Shoot nuorbcl. shool leDgth and root numbcr
$ere irrfluen.eJ b] BA and NA\ corccnt.atjo s. Callus $as
produced lrom leaf cxplants cullured on 2,.1-D. piclorunl, NAA and
NOA. Shoots \\ere reseDerated lionr callus ou NlS conlainir::0.5
mg I BA Shoots were rooted and tfanslerred to soil and norntal
phenotrpic plaurs \\ere succcssfull] csmblished in soil.
.1bhrc\'lation!: BAi benz\ladcninc. l\A: irLlolcaecLic acid- l\lS:
Vurashigc & Skoogs (1962) Dredium. N \,\: naphlhalcncaceti. aci.l.
NO,\r aphtho\)flcclic acid. Picloran: -1-anlno-:.j.6-trichlorol
pyridinecarboxl lic acid. 2.+-Di :.:1 dirhlorophcnor)aceuc acid.

l{e1 u,ortls: tt,wLder:lh\tihtte. hetb nktl i}tul!lnnt ,pi&,\. /ir\r/r
auirurt
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I. INl RODICI'TON

Cu,d11ro (l))r.!trr/rr./r)etillLlin l.). a membcr of thc fhlnili
timbellitira. is an .rr.rnlrlic herbal plant. h is uscd a! a condimenr cnd

a! a subslilute lor corian{-l(r in man\ counlfies in lropical Africa. '{sir
ard Ccntral A erica (Kucbel and i ucker. 1988). lhe csscnrial oil of
thc abo\,egrourd p3rls \as anal)zed Ninetccn c.urpolrents rere
identiiied. ol shich the major lrncs \\ ere I dodecenal end :_

d.rdecenoic aiid The olhcr constituents oflhis oil werc also mainl)

.rldchtdes andacids(leclercq!rdl.. l9g:: U ong e / .r/ . 199'f : l'im et

d/. lgg:) culanttur is also used as nedicinal Plant silrljc ils lsr\os
co|tain anllinfldturnator! llnd anaige\ic comportrrds (Saenz. el d/.
1991 Carcia. ?1rl . 1999r.

Planl regenelalior lrom ltar'es ofcularttro \!as described b)

l\'lohamed-Yasreen t1991) using thidiazuron md BA (lvlohamed-

Yasseen. :001). Planl regelreration $as also repo(ed usi S leaf

c\planrs (Arock;asam\ nIId ignacimLrthu- 1998: IgDacinuthu r1rrl.
l99g). Ilorever. there is ro available informalio| aboul culaDtr!

plarl regencratlon lr..ln rLrot- intlorellence_iodc or flo\!cr c\flanls
('rlanlro is propagaled fiorn iecds Ne\erlheless. lhis nrelhod

is a slo$ proc.!i aD,l produces planls thar are not idclrlical. lissuc

cult rc ol cuhnlro can bc Llscd fbr Inan! purposes such as rapid pla[1

propagatiorl. cloning of .litc plants- Produclion of secondan producls

and inpro\ing plant qualiU through somaclonal \adation or

rccombinant D\A. Ihc puryo:e oi lhis $'ork is to establish an

cllllricnt slslem lbr planl regeneration ihough dirtcr shoot

formalion. lor clonal pllrpagalion. ln addirion. il invcstigates the

efiecrs ol ie\eral au\in-q on callus lbrnration. Cnllus i\ beneficial lbr
thc producli.n o[ icco.dan plani producls in \\hich culartlo is rich

such as aronli:ni. conlpound 1la\or afd phannaceulicals. NloreoYcr.

oallLls can be uied lbr lhe produ.lion oI lomac lonal \ ariants. which

could irnpro\ e planl charac{erislics

2. \l.\'IERIALS .{\D }lf IHODS

2.1. Source of e{plant
Sceds ol_{-lul3.1r. plLrnls tFtt giLtnt lltetiJttnt I ). liblailred lrom

NIiani, Plorida. US,\, $erc 
-gr,:r$ 

n in a.hadehoLrre. Alle\periine]Its



$cre co,rdu.tcd, durine :000 and t001. atttre Genstic l_ngineeringand it_iorechrrotogt R!j.ar.h IrsritLrte ar Sadal Cit). L,"ii.r."i,.i\tirr..Ir a.

2.2. Prepanti0n oI r0or 0\ptants

. tloots qapproriruarclr l0 lo l(] rrxn in lcngth) ttcre crciredlronr fiaDtl.l: .cg.r.,at.a . r/r/-o iion leaf c\planrs lMohamc,lYassccn. l00l ) I{uor.\plrnts wcre cut c""*"i.. i,ro opp,ol.i,rioi.i,
rlvo cqual sectjons prL,\imal and dislal or lelr intact.

2.3- Preparation of i nflo resce nc€-Iod c and flow er c\plants
lnttorescence-nodes (appro\inratcl\ t 0 to l 2 m; ir le;edr) and\{mrq irunature llo\\eLs \rere rnsled \,,itl adeteryelr,..ir;ir;l;;

$atcr and surti.e sicrjiized in l0r; elhanot tbr ; S ,..i r_pt"ri."rr"."rins.d \'.ith stcrilc di:rilted r\ater tlr.n *.fo"",t".lfir"a i,liti 
'O.iql.l

(\r.t') sodium hlpochtorite lor t0 rntu. fl'pfrrts *".".inr"jrlr...
rimcs in sterile distilled llaler thcn pln.ed on culturc nredia_

2.,1. I'reparation oI l(jaf crplants
ILc\.. rJr1o,\,, ar-\ j r^ or, J.n, ,nJen{r,/r.-(.<\.,,..Jr., r 

.n 
r,rt.r. ,. J"...t,,,..., t.r.e,rer. o,\rd.d.r...$,.e r,dDnh rhc proriimal secaiL,n $as LNc in .ullLrrc

2.5. Cdture h |itro
R...1 d J rc.rt . roj,irLt. !.,. J.acJJ ,r -r r

Jorrr. .rr..J i1 ' I 8- .r . _: 
n.r b.h, 'rru,t 

,rr. ",,,, ,. ,,-. ,,,,f, .|.-r''l^,i fo')./.uf]..nc,d.,\,prrJ.\I,rt..i. \tol,f"r.. 
"l:.ola.cd " '. nr o. .rrIu.e m. o,.t .o ,rrrrnco 

.r
-. .,nr J Ir.rti n.tr\ dn.t .(.,'rd $,,. c e.r. nl r,ri. nul\pr,t\ l(,.,id

2.6. Compositior ol culture mcdiaa' 'r,c. '.cjia (L lj.,mp,\...r ut \l\ jur,./ ),,,. .:U _.
:,,: ).8.-,1 -(.r dr.r {pf,,r,e4rL,r ,,,h ,pp,.".,,. --.,.1.,
:,r I f.,*< 

...t,-rr,. ,.d. L.,r,o^\.J Jt \,\ ,..d.r,r,. r . ,srnjj\Ir.r.jll $tlr '.. j l. d\ u:r, . \\\(ri ,r..,,J.r .r,.,li rr, .r... fJ.Du.co ..t \l\I,.J, ,.", .-
I oil m!'l qlulanrD! arl.1 lOo ntg,t car ln. l1A, ntr rrr. ;;;' ,;;rf;i:ii:
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rcd 1\i1l 0.5- l. 6orl0orgrl l.l-D-I ln8'l piclor$n.:l rngl .\{A. l
ng'1 NOA or' 6 np'llAA. Sh.rot inducturn nrediLrm IIom callu. sa.
conrptrscd ol MS mediunr i.rppiemcnt.d rith 0.5 mg,lB\. R,lot
inducrion medium $.s loolposcd ofIlS mcdiLrm suppl.mented \\rlh
{) lmg/lN\^

2.7. Iledia and cutiure co ditions
Nledia pH $ar adjusrcd to :.; \\ilh lx- KOH attcr adding

gro\\rh regulilDrr bur bef..rc addjng a3iir. Cro\lh regulalors \cre
rd.led bctbre sterilizatior in an aullrcia\c et lll "C and q8 kPa ibr l{l
nrrn. Cultures \\crc nrainlairted at 16 -:"C and und.r an 18hr
phlrioperiod (!ool $hite lluorcsc.nl liglt l0 urrol mrs-r) (lnl\
.allus culturcs rere mainrained in the da.k.

2.8. Rooting afld translcr tr, soil
All produccd shoots *ere separaleiland transiircd iito nror-

ndrrfiJ .lr(r:ll,,r. k,ulri .1,.r. ".re["r,rJrr.D .r p1.,...
pots fi lled \!ith autoclar ed comrlercial polling !oil ( {gr(-. \'li\ ro. ::
Conard Fal.rrd. Sprirgileld. \lais)and.orered 

'1iLh 
gl.rs' bcaLers lor

r--10 da)\.

2.9. f \perimental d{,.sign

All c\perlm.nr! *cr e ciudu.r€J usifs a corrplerel] randornizcd
design. Trienq rcfli.ater $.re Lrsed ir each tr.iunenl and each

e\perimerll !\as repcated e1 lca\i t$icc. Treatmenl merns \\ere
3\ xlualed using DuDcan s \fllhiplc Itange Test 1l]Lrncan. l9i5i.

]. RESULTS AND DISCL]SSION

RLror. inflorcscercc,rodc and tlo$er erplants prodirced

rnultiple shoor! on shoot induciion medium aier se\en lo cighr *ccks
liorr cultLne. CallLrs la. p()duced iron leaf c\plants on .allus
induction medium aftcr rqel\e lL.Iounccn $cels from cullure. Ilpe
of .\planrs and gln\\th legrlalol-S inl]u€nccd niorphogerrrsis ln ihool
regeneralion nnd callLl] forrnalion.

3.1. llorphogencsis of root e\plants
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.,,.. -,-*' ' 
. p u rr: pr Jr,Led .no.t\ oi,;;r : r' ".:.1i;11;_;11a1;i:lt l",:[,;i-

,:,:', .,;o; ; 11.*;-;1."-:lllil;'l,l:i',"iil.;l,lil
,' , .;" .,-0,... ,.,I,. li",:: i:::::;i,fi;lill:;

'"' "'t:i['l,;,,li,,.:l 
"),)i,:;liJl:[;,ix:;*Hlffi,l,T, ."

\"pnr.mc;r.l ,t,""l'."ptr"r rhqIt.neG roort.pb;l

2.0a'
I06
l.l b
i.0 b

0.5 c

0.5 BA + 0.j Nrd,\
IBA+O,JNA{
2 BA + 0.5 NAA
3 BA+ 0.j NAA
,1BA+05N/,A
5 BA + O-J NA{

25.0a

11.2 b
7.2.
2.8 d
1.8 d
2.2 t1

2.1 b

J2b

0.11il

l0:

i2.6

I5.8
I:O- 

l\aear sepanGn b1 o,n.iinui-pre ..age,i.r,, p l.os.

Tlpe orctpiii 'l; .t,oor ,"gono"rlinn rh"otltrglh

.",.1,', ;1",- ;,t:,r,ti"" ":l ".,1,,., -. ....,
jil| r'": ",,':";'l;:-ll; ;;: ;l; r"1.,i,i:.jl*;,'
Trble (:): Fltrrr ,,t ruor e\ttnnt D,,rnun,(iehr sec(\ rrum ;;,1,.;.,1 1 I",,,,,", 

rcsc,rerdU,,n.rtrf
*,,"i,i"*,,. ii i l,li,i=.,'l,iii;... -u,*,,," .,,,

Jislal

(rnm)
39.5
r5.5

I1_7 a.
2.3 b

3-1a
0.0 b'v.- '+;ti"" ly o,,"-.S;,rripr--o;;,r,r 

l, =nLt:
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\hhouqn lh. nrr'15(r ul rcs(n!rhlcJ 'nrul\ JrJ n'r \\c\dl '! o

. . 
';::"":"i .,p,, ,, ,, r,<,h.,d '|, ,' '-\'r " JJ\ ' rrde<' 'r i'

;:..1;.'' :.,,' n'J,"Jd, l"' :'"1": i.:i:,ii:ll.::i:l::''r.g.'cr.,r.o .1,'''t' ''ere or' d*d drr'(rr\ rla;..,- 

",,J 
.,,,h,.,r .-ll"

^,. Vr rncJrtLrn rrce iont grosttt rcgut

,l* :l.,i"i;;;:"':; , rh . r,.rr'J " l::',;,"',,. :,1.:' ". ;.,:l' l:.ha\jnr a penn rrL'nl dnd itcrr!c 'uur'e " <'

::;i:,;.:;,-',"" L'|\"'| r"r'^'''i '" r"'r' r'rd uurl

r.2. Nrorphoctnc\i\ of i'n'^i:"":",-::l:,:":, Tl"i,"'{'ili:r, ",, r. .*e^.'rodj nG'Jr'cd "'"'U.',,,;;.r. or pr,.d',c.d
,-L '," jn "'l::"'::' '';:l:,.1 

",a ....'',",. r -^.,

i."': i -lr..l'',.:,,:'1.:,",:"::l,l'ili,I
l ! r,j,'.' ,h., ,: ,<-.n.la-<J'],','i".jil]j.-,',' ..**rr
, ,,rrLnrrre I nr1lB\ ar't ll: lrr'rr.\._

, ,:,, ,.,.,;..,...-, r . .1,rl, , ' "l',.' , .., .,;':, ',,l;-. 'i,,'
-r,,\rr r(s(r(rat on "rs oL't.rln'd " rt:
B,\arrd05nglN-{r\

r abrc rr r: r' rf(cr "f rr \'lrnd 
-\A 

\.concenrii:l: i,l,'Jili':::*"',''"
rrnm tulantro nodt aller e'gnt

s;;tlplant shrorltneth ;, re\pli,t 'r,i, ihoot

(ugrl )

0.0
O5BA+O5NAA
I Bi\ + 0.5 NAtr\

2 EA+ ar 5 \AA
IBA+05NtA

-rB,\+05Nr\'{

23c
1.0 b

3.2b

i.6 ab

28.8 ab

34.0 a

30.1 a

10.1a

l65c
120d

3.2.
2.E c

5.2 b

1.4 c

2.1 c

45
58

7t)
65

' - L 0.0i.
. M-an separation Ur Ourcar's mullrple rrngt ttit 4 i

Flower explants produccd multiplc shoot' (t'iq lb) (a\elagc

,. r n; ";;*,'li;*) 
shoot regencrdLnr $as lLrrq pcrcent \\hlih

;,:.i: ;':'iili:'i;;ilii"t r''''"' 
"iptnnr' 

r'"n"d i,.io brx'k 
"rL..ur
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.,Fiq thr rnd pruduc(d dJrk irdir,rcuoarr.n Jr r)u*cr q1p|sn1. .n ,ni .,i.,,.' 
r' u lrr ru1 , co .n.

.J.h d. p\ p 
"...,.:. ;::; ;,.; l.l;. 1, ;r";,il ,ij ll, ),il,i.It-,( m(dirtrn ,, ,n..ro.,ror,n: ..,.r,.. .fr",. l, ",1,].1 .rh(0 .rn. drd,,,t r_pr^!<.h . rr.!,e,r. ,r.,,r

J-J. ( a u\ produclion and \hoor indu(trun
.. .. 

t:r'lI. ,.r-.at.u,, o.-un.rJrunrled,e\pldnt,.ult .reoJ. \t\rn(drur c. "inrrc 2. I D. p..,.r"rn. \
i: '1,' *-".. - ,. " i,,".;,,, 

' 
) )il;:,)?t" :;i :)i:1,r',-,lra,_r....(ule.l urr rl.j. r.ojum , .,,,, p,^ur.:; . ,, , , 

",""
;l:, ,1,1'1.Il ":Il:).'":l 

':tl,, 'r, *h,e-",1.or,J...., 
,ir' 

",i",";"';"",';;,,,l,'i, .,"',,'i'; '', ' jl' '"''st' r"' h,rr ^"
oc.(njid $irh i,,..-- ,..^ i ,', lr' s$er -r'1.r. \- -hr
p.,r,*0 ,,"",,,r,,i.,.,;.,;";. ,::i,:i " n r-arr,,. q.' ai ,

. u, e\r,rn. d-d rr""",.,ri,1,. .r"i,iiiro'Lirr 
d' \rrJUr r,r1. r,n! r.

I -d I :. r D p-1,...t' i1.,,.i. 
'-;" \u Jr \l\ rrre,r: 'rr L r,id.'|, r r

rn ucr, r, r(d,,n ,. , .", 
", 

i. -.", ,,. ";; ]f:'l:l:l I:,;:",:;rredr. rdr nJdnt rhrrerorc. .rllu or.,o,.
,,.1 , .";;-,,,:::,,1t-;" ;;1:,.'l :l; "lilJ, :l'l I ;',1: Ii
Table l{)i .t fttct otdrff(renl au\ini on (aIu

lear c\pldrrl. ' l'roJt(lron lrunr ( l'nl"'

(?,lus *rishr (s) r-,rru, roi,,,r;_ Typ" ur qitu.,,d .-n.phogr;$*

28c
5lh

80
50

60

0

r,Dh e )el s,.r, .;-[,r i-.; ( r.m-.i.;
trrrDh yeltoqEt .allr\

lriaIh.dtu\ 2l]o. roor lomiL.n
,flrb e rald_ liin o, lorman.r
no calius Jirhaaon. 60% mor tohrari.n

'Nr.-.-;,r,;q, Du;;;rGi.;e. rmr=ooJ
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r,o . vo,rhosciP'A oI o i'1" \Panr"'::,i";;".,;;:J1l;,::1:i'lll::
' - 

rrom rmr e,tDn!' rbr shoo'.IrsNf ,'lIl".;1|,,f.,,,',;",'".,.,'
rhP darL coluur nf flo*er e\planr' lLl r flrL

."oi!nr. .dJ \hnor rlrns'r'on 'nfou""g 
p'io' lt"n'rrr ro 'orr' nor'ce

rr,i no"tr rormaron r.na''

l.{. Rooting rnd transfer rlJ soil'
.r,^^,( nrn.t,neo r,.1r bJ'h l.fe ' ' p-ute' d 'c' 'l " I

,,' ",:i:'; ,l,.;:t- 
"i '' 'o'''""" ""''*' r"rr(drr rrr'''

;;;l:11"i ;; ;;'r,' d") drr 'r'oo p 'ou'ed oor ' d 'or,e

1","n n.". " "/' r''. 'd' Roor"d'h'or'$'-er"rn'"r''d

, i,i 
",,1 

,,"", "a ""'*'pl''r'^r\or' 
'en;rJ p'r'\'

;' ."".,.. ni. paoe, rJe"roe' r$ ' oror " 'r' Lo prdnl

., ".,:", 
;;;'." 

',,o 
,h, ,l I n"ioror d' cr'be d"<cr lr''oL

;l;,,i'";1 .; , , ,' n ,. ..... ,,od' .no r1^$'( (\p'4nL' r c

-:"i ; ,"; r.'.',u' ',.oo' B 
"r

"',--.rir,.''n- c"'i' I r u'etJrr'P "rroclorl''sor'rrla"tro'
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