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Immalure inuorcs.crles and \oung seedli1r!i olonion \ere
used as sources oferplants lirr callus fomarion and plarr regen.ratil)n
;/? r-i.r,r. Intloresccnce explants !!err culturcd orl Uurashige and
Skoogi (1961) nediLLm (N{S) containing 0.0- 0.1. 0 6 or I ms tof
re.4lad<ni 'e ,B \. .in(rin .{ '.rprr.lcn\lrJerln\ 1iie, sirn ,

mg,l naphthaleneaccric acid (NAA). Ilorets \\cre cdliured on \.rS
tucdium containirq 1.5 nlg''l B,\ Callus $as induced fr.onr
irilorescercc cxplants and tlor.ts on callus indlrclion nredium
composcd ol. MS containnrg I rrlgil 2.4 ichloropheno\\aceric acid
ll..l-D) . 0 j ms./l Ni\^, 0.5mgi l kinerin 200 m-!r/l casiue hldrotlsalc
(alll). 100 mg/1 plutamine and 5 mg'l silver nitrale. Calhrs !\as
produ.ed tiom onion seedliDgs \.vhich !rere germinated on calluj-
induction mediurn and l'rirn roots .lrhich were crciJed lionr ]oun:l
seedlings thar \!ere germinatcd on MS mediurn. All produced callus
uas translerred into shoo!rcgeneration medium coinposed of NlS
.oDtainine 0 .l ms,/l BA. These shoots produced roots in MS rncdiunr
conlainirc 0.1 mg'l irrdolcbut)ric acjd (IBA). Bulb irrducrjon nas
in!eili!.aled usiuc !1S nlediuln conrairing 10. 60 or 9{l s'l sucrosel :0
mg'l salic,\lic acid {SA): i Ingrl iasnon-c acidf.ll)and l{100 nrg,l
('lL Rooled shoots and prodxced bulhs we.c trans[ered inlo soil and
nonnal phenotlpic planA \ere suecesstull} eslablished in soil.
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r. INTRODUCTION

Ooion (..11lllrn .'ppa L.) i! considered one of rhe most
imporlanl \egetable crops \\hich is culri\at€d all o\,er rhe $or1d
{Yamaguchi. l9E:l) Eg}pt is onc olthc l€adiDg counrrics inonioll
prodLrclion. mosr oi the productjon is e\poaed. Iissue culture has rhe
potcnliel !o imirrD!e plani characteri(ics through callus formation and
p1an1 regeneretion.

OnioD inllorescences are e\ccl cJrt narelials iirr plant
regen€ration. rinoe ther arc easier ro surl;ce llcrilize comparcd lo
under-groun.l pads ( \lohemed -\'assce n. 1999). Dunstan and Shorl
(1979) \\ere the flrst lo use inllorescence olonion in iissLrc cuhure.
Nlohamed Yassecn s/.r1..1199i, 1995) produced multlple shoors lronr
'Sweet Spanjsh'uslng thidiaruron This papcr describe-{ the efiicr 01'
three difterenl clrokiuins- BA. kinclin and liP. on oreanogcncsis lronr
inllorescence c\planls obtained f.om 'Red Behiri'. an L€lprian
culti!al. In additron. il in\.estiqates callus iDdnction ltom
rnflorescence. roots and se€dlings as t!ell as plant regeneratio from
produced callus.

2. MATERIALS AND !tE'T'HODS

2.1. Source oferplants
Onion seeds ol thc Eslprian c\. Jtcd Behiri \\c.e obtniued

iiom the Ilonicuhliral Reiearch Cen1.r at(jiza. llnion plents r1ere
grorn iD a shedehnuse at rhc Genetic Fngineerin{ and Biotechnolog\
Research Insiit te. Sadar ilil,. VliDufii,a. Immature iotlorescences
\vere collccted in April and lla]. I999. 1000 and 2001. Ajl
expcrimcnts *ere conductr:'d at the above ;rrcntioned instifute

2.2. Erplint pftparation
hrmalure inJlorescences !rcre surtace slerilizcd \\ith 0 79,10

(v/1') jodiLrm h-\pochlorite. \\irh irro drops oiT\\ccn. for i5-20 mjn
ihe,i rinsed three lines in slcrile disrilled $a1er. [:rch irrrblesccnc;
\as tirlrtnled.lboui 68 nlnr abc\,e thc pcdLrncle sren aird dirirled
ionqiiudinalll into r'our equal scctions. herein called e\plants. pr.i(,r
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cukurc ir? r,;/rd. l:or callus fbnnallon liolr1 florels, the\.\rerc elcised
arorn ilnnrrturc infloresccnce \rilh appro\inratel\ 0.j rrnr olpedicel
pri,.r cnlture on cal1us induction nediLrm.

Onir.n seeds *ere surl'ace slerilized r\iih 0.19n (\\',\) mercur_1

chloride. \!ith r\!o drop! oll\cen. tir. ilr ll rnir lhen rnrsed in stcrilc
,:listilled v\ate.. Secds nerc. ih.rcali.r. suriacc slerlliz.d i\ith 0.19',!
(\l\) iodium hlplrchlorit. iir L5 ll nir and rinscd fir.etinles i,r

sierilc dislilled \\ater.

2.3. Culture fl urio
inllorcscenc. erplants *e|e placed on 25 Inl ofculiurc lnedia in

ii'ml cult r. tLrbcs and.ealcd \!ith clear plastic pol)propllene lids
(Sisma- Sainl L.Lruis. VO). Ill)duced shoors \\ere then icparatcd ard
placed on 25 ml of cuhure ii I 50-or 100-ml.lars aad scalcJ s ith clcrr
plaslic pol\propllene !ids. l'or callus lir ation. alle\pla 1sNere
culturcd un callus lnductiLrn medium in 150-L,r l00rn1 iaIs rnd sealed
,*,irh clear prlasti; pollpropllcnc lids.

2,1. Direct shoot lbrrnation frorn irflorescence erplauts
Shoot-induction ffedium was corrposed ,)I N4S cdirLrl

supplemented *ith l0 gl iucroic. 8 vrl agar (Bacto agar. Di1io.
Fj+rer. Ch;.ago. lL) nrd supplcmerrted *ith 0.0. 0.1. 0 6. 1 il mg,/l B.{
\iith 0 0l mg'l\A^i 01, 0.6- j.0 mg/l kinerin $'ith 0.01 ng/l \AA or
0.1. 0.6. 1.0 mg'l iiP Bith 0.01 nlgil \AA. txplants \\.re also

cnltured ru,MS supplcmcntcd \\irh s0 g,'l sucrose alone or \\ ith jg I

acrlvared charcoal (AC). Shoois $cre produced lrom intlorescence

crplallts aller si\ to eighl.*eeks liom cuhurc. Produccd sboors were
rhcn scparated and used fur buLb lrduction, rootir)s or il(her
proliferilion. Shoot proliieration medium \!as coarposed o( 1\{S

mediurr supplrmented $idr i0 glsucrose.8 g/l agar and 0.5 mg,l
BA,

2.5. T\rcFstep shoot fol.nl:rtion fiom inflorNrence clplanls
lnilorescence-e\planls \\erc lirst !ullurcd on callui irductlor

medium composcd l)1 XlS mediunr supplemcrrled *i1h '10 g'lsucrose.
I S,l gelrite.2 m.c ll.- D. r:r.-i nrg'l \r\\.05In9'l kinetin.:00mgl
(ll. 100 mgrl glutarni!re lnd a rrrglsiher nit.ate. E\Flants \ere
nrainiained in the darli or callLrs indu.li. nrcdiLr0r ior i{lll \\ecki.
PnrJuced ea lus \as then transtired inb shoot induclion mediuur
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composed ol l\1S supplemented *i!h l0 g"l iucr'ic' E g I rgar ard 0 :

mgllBA.

2.6. Direct shoot fornlation trom florets
'- ";;;-;;;";ltured or r,,ls mcdium sopplemc;rred * irh -r0 g'l

sucrole,I 9l gelrirc ard l 5 lngl BA

2-7. I$o_stcp.hool lbrmslion lronr flt'rels
" i.[,",j".'".,r,',,edun.alr . 'l t '

."i""iJ I", i:-t + ""t's ir the d'rrl' pri''r lren-iier r'1 rhoot

in.luction medirm.

2.8. Callus induction and shoot regeneratioo fronr seedlings

2-8.1. Direct callus formation from se€dlings
'-' ;;,;,;.,1, ;re ccnni attJ dire'lll on callus-induction

2.8.2. Callus induction from seedliog roots
'-' ih-,-.t""ot .,... g"unln""d in -ij-ml ! lru'c lLrbes each

-.,',,..',i,,* ,. ,,' n' rt: nt' "-p' r ''r'r<d $ r' :r J L(r' '<'

;;;;;i; Ro,t' '-, -':' I 1'" 'J',' rd '(dinF'
i*,t, *1"."_.,,1 inlo small iegntenls afpro\irrar€l! lt)-10 mrn in

lergth. ald cultured on callus indu'lirn n'diuirr

2.9. B lb;nduction-'-' -- 
ilrtt,-inOu"riun Incdium $3-i 

'L'mFf:eJ '-i 
\tS :LrplienrerLed

,',tn ,6. ii.' eO giL tr.rose l m!'18\':l) l:1g l'alr.lic a;io : rng'l
:,;" ;" ,;;" "o-, 

r ',.'.'. "',, -- 3' ' : lo tu
,n, | ,arrJ\lrLa!rd,r'0gr5u..''(J l'r " "'
su_.rose and tOitO ,,,g/l casein h\drcl\ser'

2.10. Ntedia tnd culture conditions''-ii:;;;';ii",.,0,''..' .'- \;,, r''j<-T'!
,ao,',. r''.",i regrlaor' brr L'c o'e ''ru 'i ^-'- "\'' -'j'lrI r'

":'.:,J"; 
'r..i, 

i. uc.i'iz"ri -o'5 KP'

;;;; 
-a;1,;;' 

""'" uraiLrrai.rd uraer r;: ls h' phrtp'riod

i",,,i 
"n,r" 

Lu',.*r* f ighl'10 nmol n-l' i :nr ls'1- ;\cepr callus

cultures \fich \\ere mainl3ined in thc dirI

2,11

mgr

au!
Sp,

Pn
aci

1.1

a
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2.11. Rooting and trrns{er to soil- ' 'r., i,,-a rho"r' $<'e rJ 1-J i'r r' 'r' in'ru'rrJn rnedrum

.^,..i'""",,])ii'',io,",nenL<Lr^'rr 
ilr :t'u""e 8 v r''-ar arrd I

mu liAA.'"" 'rt.'n'.4 orrn 'o 
'o 'n p'a'ri' r' ' frrlro *rtlr

,..,ji;;';;;,.,." nurn -,,',1 ]'."]^l . , j 1.1;:"1:
\..inerrcrJ. \1d.5, ""J- ..'.'j..',".. 1t J.;.,11.',. ..., *in -,
Pioduce,l bLrlh. tan be $a!rsrerrco

l:.;;;.,"' ; "ra't hc'"rLJurrJ- ro( r;r-(!erd'morlth -ntil

2.12. ErPcrimeotal dcsign

All e\l'eriln(lll' $<re JnJl\nJ Ll'lrtl J\orrprrl'l\ rdn l' qi''<J

"..;.,, 
' 

"..;' .'p 'nr' 
\\!-e 'r'ed 'n eaclr c\perirn' 'r ard ca'l

..;.'r,t.,t ;r' rcl<1r<d al lea'r n\r'i l''arm''rr rearr' \'('rr

lili",.." , -'," ,, "* ' \lurr'c'e Fd"!< le' ' Dunjin l")5r'

3. RESLLTS AND DISCUSSION

.h , r .r,'ll,c-3lion oeiLrrr'J tr'r'r "li n '1lr'l('c(nce ri('

l:::',1',;";,,,", ",;';; , ' :'ddir rc' "r b\ trr('tJdrriorr^i

:ii:':;:: "',;:"',,,'"n.,' 'i p"L"''n 'r"or' "hJ' r''rgrr : r

;:".I;': "'i, '' p "r.,'''; 'r*'r' 
\'!ere'jcncra'] '''rucn"d ''

:::^;';,;:,,n. ""d "''.nrror'nn r'iDre'r' \rr"p'r'I'pr'JLr'(d
:iil.';":Ji;; ll. "u,'n" 

or clt.kinine lhc number orshoot\

,;.;."=o;', n!,(d':,,r..r'ri ;rr "''c'rr:tion''l h< r''-l'('r n'r"'her

"i'a"." ',"""U"f 'l 
srrh Uo rrro rrn!rB\r'"1"<dh\ r.rel

"1,:l; ';; r.., "' t'o"" *'' 
" "u'''n 

*;tn n I rr''j rBA' u 6 mJ '

" ' 
n .,i '' rn, I lrrr'r'n \lroc rcr'hrd ir' l'\\"r "uml-( Jrr

',,, _,'* 

"i", :lp ur l'(L o !ro$lh r'errr'tl-' l1 r'a'ing'uirr

1"i,.., 
",, 

.: ,. ", * r c.nsrJcrrhr] (d'^cJ 'h"''r l<r'|!Lh ' 
hi' mr;nr

; .,::'i, . . ";'. . o.m"r;'u'' 
1;;;;,',ll:;,:rl:1i:;":i::

hrohcst ner!.nti!c !i e'plrnt' pr"drr'rng

l,l, i i;i .,:.,' n,1 ' L'i''.,L " \'r 'un''cnrdrr''n' ' ' r'P arro r' "
. i::;J",""'. .'i*,', u".. . ":,::1"' :::;.",';1.]1i',.","
,,,,,,Irred iho,tr, llr!h iu!'Lr ('rrc'rt

i,"*..,1. '.' ,.r"; r. ,'r'n '" ' ''r' 
r('J "''e 

(\l I'rr'
"'"""';,,, i. *rr. r'- pr 'd"'r'r ' ' '|rr''( ' cr " hr"' sr' :' r"
.t.p 0..."..'ft,t]* : f' lnilorcscence-erplanrs 'rere 

llrsl cLrhured on

-1
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-dl,... ._o'N'iur, 'r<d:u'' lbl u-r)'\eeN' rr" ' rion' _' '" r \ "n

;"li;.,;,..;-' rr'rore.ccrn--,r'| prJ'|'er'p r' o'r 'i
' _ _"'"'i ' Ox\lr'rro' r'e\l)l1rl' 'p rJ'''''" 'l'"''

;;:;. 
'.,-,;i;, 

ro c\e n' ' (q in'\ " (: "' -,, r

illJi, *.,".*',.. *,,y' )^.,..*,,). l'l;:,i',,,"::;::"H;[Tl:":
Iorn rrrllure':cnc" de-i!cd''allur $r\ ' 'r

l;,.,.' ;.; ,n' dr'ccr Jr,r pro rrr?rr"' \"'r J '"'' I'J'r

ll:.:,,;r; ,,; c",,r,. n,. e\e,a he,,c,.,, Do, . r ' ' .r' a'

.,..ilil" : '' ,.:.nar '"t'i ''a Lr "( ' o'd''I' \irr

desirablc rraiis.

'Iable(1): Effectoltlpeand concentration or c'tokinine on ihooi

""'"" ;;;',iil r'om inrloresccnce oronion cl Red Behiri'

% E\piantsShoot

lengdr
(cm)

N{S + 90 q/L sucrosc + 5 mg/l lc
MS+ 0.3;Pl BA + 0.01mgllNAA

MS+ 0.6mg/lBA+ 0 0i mC/l NAA

MS + lm91 BA r 0.01 m8/lNAA

vs * O: mPlLtlnet'n * O Ot -rtt{tq
MS + 0.6 msl kinetin - 0 01 m8/i N4A

MS + lmpll kitenn - 0-01 ng/l N'$
MS + 0.3 mg,il 2iP + 0 0i me'4 N{A
MS + 0.6 mgn 2iP - 0 01 m8n N-dA

MS - 1 mgn 2iP - 0.01 me/-'l \-AA

2-0 cd
2-0 cd
32 bc
45z
4.8a
30bc
3.1bc
4.2 *
l.8de
L2d
26 cd

10.3 a
6.3 bc
4-5 cd
8.? 

^7.5 ab

8.6 a

8.1a
'12&
8-9 a
EJa
a2.

50

70

70
90
100

t00
80

90
t00
70

70

EO

shon,\ \\ere Droduced tom florels drou$r callus formal'on on

'^ ^'_,)i" "nrainine 
medium_ Flores produced grEen callus anu

lr,l"i' oril,*ai, "n* 
s llo weeks aom culo-re under ligil pnor lransrer

;;":;#' l;;;;;; medru'n Lo'\ percenu"e o[ explatrts {'-3oo)

::J;; **; lTable 21' tl6o,gh dre fiequerrl of shoor formario'
u-^'. i* ,"t", n"""r. *lrure had $e poiential for pt"d':t]* tf hP:l:

"fl'" 'li."r'", ", 'r lqq2) brouei 
- 

g'oogene'is' Moreorer' eacn

'rt"-.*".. ";*'"" ,suall\ conrainj hidr numbcrs offlo\rer' (J0-4r

. 
"*,*G 

*,*- * **'"='+ didT4l -aiGrE F Dsa s dultiple
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llo\\er pcr iDflorrscence).

Tdbl,r:,:r-i'iL.rrT',runrtr r,in,,tr.,.n,trr..1.t,{ibrn.tn.,x,,,r.
I ,!rr { (\. RrJ Brh,r D:rrEri ., ; ,,:;,; ,; ,;:;,:'\orrnr. pi 

' ',t.,i.4\ ,.

Short/erpl,nr 1"E\ptatris
proCucios !hooi!

Scedlings

caltus induclior mediM
B  conlaining nediun
callus inducrioD medium
callus induciion medium

cnlhN lnducrion nediun

l0+0.8
1.5 r 0.2

1.0+ 0.3
1.2 + o2

0.0

2A

l
I
5

0_0

Callus \\as produced liotu onjolr sccdlirus lrerminated rjircctlvrr ..rl u:irdu.ri, n .rred'--r r.ro rr. rn -o. r crp.;n.. Ssel.,1;.-.
produccd pale vell{)!! callus- 0.om rool:urd basal stem arcas. afler il-
I.1 ueeks fro,n culturii in rhc dark.produccd calius $as tr.rn+.cned irro
shoLrl-induclion mcdiunr. perccntase ol callus tiunation illrn
qermiDated secdline! ofl calhs irrduciion mediLrni q.as 100 percert.
Produced catlus ras nodular and oI an entbrlo_lik" ]iiru"r,,r".l,''.<\.r .,,r\ tr\(ferrc-t .It..1 .:J ..n.^J,,c1J.1,,u,. (.r l,r.$..
J'rudu-\0 llrn -o.t ...o1:nr. rr<. .-. I $LLt. .rm.,r.rIr(.I tnrdark. Perccntage of calius tirnnalion lrom rool exphrr|s was l5 and
shoot rcgencr:rtion did not occur lionr root Lja us.

Bulb forxration fron onion shoots \as affected b\ se\.eral la!turs(l-abc i) I3ulb Beight reaclred jls ma\imrm rlrL,n Sucro5€
concentratirrn !\as 60 and 90 g,/1. The addirion of BActidnorseemir
na\e a srgilthcant eilcct olr bulb 1!elghr. !,hile S1 antl lA reduceC butb\,.:1, \\., d l\ ril,rt,,l.J.tlo.,t -,,Jri.or ier.-rr .\rr.\.,.,r,o.\f,
rlre rcduccd buib \\eigh1. CH did nor increasc bulb *ciglt bur incrJascrl
!hont and roor Iengrlr High jucloie con.cnn.ariL)n isino\ntoinducc
L\ulb l'omrltion (l\l.ihanred-yar!ecn and Splitlsloessc.. i9g:) S.,\ anil
JA uerc rcportcd ro irduce bulh t,:,rmaiio| Ur ca.li. lZcl ei.il l99il\i|rng .l d1, 1999) io!\e\er the\ stored no slimrrtar{)r\. eftcct on.r',, ,r L,,l ,...rrrdt,Jrr
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I {b1e (l): Eflecl of sucrose, Br, SA. J,\ ltnd CH on onion bulb inductit)n.

McdiuD corrositio, Bllb weighl Shoot length Rml lenglt
(.€) (.rm) ltd)

MS alone 1'10 c 108 a 78a

Ms + 60 gn slcrose 44i b ll7. 42 c

MS + 90 gn sucro$ 622 a 22 . 30 d

MS+lnc/BA 78d 28c 3id
MS +20 ns/l SA 92d 26c lse
MS+s Bg/l JA 8ld 24e 12'
MS+60 cnsl@s- I Be, BA llob 32c 2id
MS+ 60 C/l sucrose + 20 ng/l SA i25 ! 18. l6e
MS r 60e/lsucmse+5 mE/l lA 87 d 21c

MS r 60ed sucmse + l0o0 nE/ICII 338b 75b 57b

z r,1exn! haviIE dr! sanr.l.tt G al.nors goLli.artlr l,iJltntaccordnr3s DLn.trn s muhille

Produ.ed shoois lrolll infloresccnces. llor,ris and scedljng callus

!\,erc lranslcrrcd to roolirr8 medirnn and !inualll all shoot" prodrLccd

rools. Roored shoots $ere uanstirreil !. s,-.lland rtomlal pheno[Pic

fcflilc plants \\cre produe0d. Silme sh.r.rli \eIe rlso uarslened to

hrilh'induction nre.liurn. Bulbs !xn "\e ii,rred lor sereralmonlirs or

tmnsl'ened directlt' ro ihe sorl.
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