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Ahbstract

Small pieces of sauliflower (Hrassice oferacead Var Uotvtizd) curds were qultured on S mediem
supplemened willh acxins end eviokinens. Calles was imdoced or sach cund picees when cultures on ks
mediom supplementted with Liretic at conzentrations of 0.1, B3 or LU mg'l in commbination with 0.3, 1.0 or 1.3
ol Lhe dexin 2, =10 Tevemnalizatinn in curil Norels gave rise w0 d large purmber of shoole, Muxiow: nunber oF
shoots obtanec when the mednum was supplemented with .0 ma/| 2, 4-10 only reaching 32 shoosfesplunl.
Shuaols were reoled beller in he presence al' 1BAL Blasiowm nuenbes 0F rools sppuered oo spools subiered on M
mediom supplerened with 0.3 or 00 mad [BA rouching 12 reogzfshool. & reversal molaionsbip beoween oo
number and root length was noticed. Survival rate after seclimatization reached up to 80% when plantlets
transplanted in a mixture of sand and compost (1:1). Tt is concleded that devernalization in cauliflower curds
produces high number of plants. This is extremely important for mass production of plants from hybrids with

distinet traits via devernalization of curd explants.

Introduction

One of the important Srasrica varieties is
canliMower Brasvice oleracea Var, Bolrytis which
is normally propagated by seeds. Hybrid seeds are
expensive  and  seed  companies  monopotize
production. Cavliflower propagaled vegelalively in
vitre by prafting curd material onto young plants
was first reported by Watts and George (1963}
They were able to obtain flowering shoots and seed
from the grafted plant Curd cultures were found to
devernalize when placed in ligoid Linsmaeir and
Skoog (1965) medium with a relatively  high
cancentrations of auxins and cytakinins (8 mg
IAA and 2.56 mg/l kinetin). Shake cultures were
also used by Walkey and Woalfitt (1970} for rapid
cional mulrplication of cauliflower. Crisp and
Walkey  {1274)  induced shoot  formation
{caulogencsis) which subeultured ar lease 10 times,
and established plants in agar conlaining cullures.
Buiatti and Bennici (1974} and Busatti, er af
(1974) catablished & rclationship between growth,
differentiation, hormone and genotype
implementing a dialle]l crosses. Cauliflower shools
were regenerated from internodal zections and
curds from greenhouse grown plants on a
complicated HMHH medium with several auxing
andd cytokinins { Irimboli ef al. 1977). They noted
that adventificus buds iniliated from callus tissue
derived rom secondary phioem and inner corlical
cells, Rooting was achieved sgain om HMHH
mediam with high level of 1BA.Somalic embryos
wore induced on cauliflower leal derived callus on
M5 mediuom  (Murashize and Skoop, 1942)
supplemented with less than 0.1 me/l of 1AA
(Pareck and Chandra, 1978). Mass production of
somatic embryos can be indispensable source for
svnthetic (amificial) seed production. However,
muost of the resulted somatic embryos were found to
be abnormal. Regeneration from suspension
cultures has nol been reported. Protoplasts were

Ll

isplated by Watsya and Bhaskaran {1982} from
lcaves of im witre and i wive plants and from
cotyledons. Plant regeneration from cauliflower
hypocotyl protoplasis was reported by Glimelius
{1984} The effect of ventilation and CO2 supply on
the growih and photosynthetic rate of mixotraphic
plantlets of cauliflower were investigated by Abe,
& al. (2005). They found that cauliflower
mixotrophic plantlets in vitre prew rapidly with
enhanced phowsynthetic rae under ventilated
culmre conditions,

The objective of the current study is to
induce  devernalization in cawliflower avoiding
complicated media previously reportd.

Matcrials and methods
Seeds of cauliflower hybrid (Brassica olergcea
Var. Bomytis) were sown in clay pots (12 em in

diameter) till plants reached maturity under
glasshouse  conditions.  When  immature  curds
reached 10 om in diameter, three pieces

{approximately 10 mg) were dissected and surface
sterilized with  sodium  hypochlorite at  a
concentration of 1% for 5 min., culiured on a
medium consisted of MS salts, 3% sucrose and the
pH was adiusted 1o 5.7, Plant growth regulators
were added (2, 4-13 at 0, 0.1, 0.5, 1.0 1.5 mg/l),
{Kinetn ar 0, o1, 0.5, 14, 1.5} 15 ml aliquets of
the mediom were dispensed in 75 ml jars then
subjected to autoclaving at 120"  for 15 minules
and pressure of 102 kafem?. Callusing, number of
shoots per explant and shoot heights were recorded
aller 3 weeks., Curd pisces were culured on w3
medium supplemented with different concentrations
of 2, 4-D. Number of shoots and shool height were
recorded 30 days after culture. Shoots were
mansferred onto of M35 medium with different
concentrations of IBA at concentrations (0. 0.1, 0.5,
1.0, 2.00 for rooting. Number of rocls and mean
root length were recorded afier one month in
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enlture,  Flantets  were  than ready  for

seclimalization, raken vat, washed ﬂm’_?“?:hlff and
acclimatized according to the method of Roy, of 41,
(20047 wih some modifications. fr owitre Tooied
plantlers were then wansplanted in clay  pots
contuining sand, compost or a mixturs of sand and
compusl (11} and  covered  wilh  Imospareol
polyvethylene  Dags. Survival  percentags  was
vevarded 21 days aftar ransylancing.

A cerapletely randomized design with text replicates
for cuch lrzabinenl was conducled. Mopns and
standard dewations were ealoalated [Goere 2o
Goern, 19840,

Hesuls and Thicussion

Lakle 1 shows that callus inducken ocourred on
5 medium supplemented with 3 combination of 2,
4.0 wt coneentrations G310 and 13 g anid
kicetino at L, 035 arnd {40 medl. Other
conzentrations did not induce callusing. The mosz
important  factor govern: calliz induction and
subsequant  onfanogenesis= @0 eiro s plant
homiomes, This faclor was ecwesed by the
pxperinesds of Skoes and Miller [L937) on
cultures stom Lissues of obacca. They shawed that
vanyine the concenimalioms o ausins amed eytisiring
in the cubure med:a, haz 2 dirser effzct on the trpe
af |isaue appoars on conlbursel explant, When they
used irtconcdiate cooccntretions of Any'ns and
cybokinns, the Tssnes reow 4t Unoeranied callus.
I sevrs in ouwr experimenl chal e gl
combingtion of auxin and oveokinine had induced
callusing wi cawlillower Dorelexplanls.
Tahle (1): Callusing at diffcvent concentrations
af 2, 4-1} and kinetin {mg/1} on dissected
cauliflower florets taken from imimate re curds
n=th
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4 callusing recarred in more than hablthe cullares
o callnsing

Trla sbowr o Table 2 aedicalc bal tbe higches)
nurzer of shocts obtamed was at 1.0 mgl 2, < [0
[reredsitg o dneredsice te kel of this angin led
10 a reduction ir shoot Sumber. Minioam shoot
nuriber oklaned was nothe Irealmens deliefenl o 2,
-0 (3 shownsy, The later oeabnentl, Ikewever
acateved the maximur saoot beight (22 mor) and
thiz trait comrelniad inversely witk the nuriber of
shoots, Fig. 1 shows cauliZlower shocts initiatzd on
&5 medinm supelementad with 1,0 me] 2, 4440
alter one pnentl o caltae, b s well Known tat e
rizzht helanes 2epwzen auxing and eytokining favors
pACeneyis (xhivd Tormalioe], calingingeg or

rooting. Cauliflgwer cuid explunts 1nay conlun

o 3 -yl - T
endoucnous evtokining which e 10 achiuye e

halance and ultimately shest proliferation ;“m
firdings are unlike faose of Waliey and Woolfin

(29700 ‘Uhey reported proliferation in caclilower
shoots From piezcs of cued tissuss ciloorsd on
macdivm supplemented willt & 5 el BAP and 0.2%
mz'] [BA using shake cubvres, althoagh in both
U TEnTs gropunons nuxing ware necessary For
trizgering proliferation.

Table [2): Pireel rl,'gi,:m,".ra[iml from cauliflower
curd pieces (approximately 10 mg)] 30 days wfler
cultore an MS medimn enntaining different
goncentrations of 2, 4-D (= 8D for- n=11)

Mearn shivol

2, 4-D {mud) Mo ool shoois height
(mm Jishoot
0.0 N8 e R
o1 e MLl
0.5 e =42
1.0 ERE SN s .1
1.5 L7153 Mmoo
L I e 21 =357

lhe patentia. of cawliflower [ures when
devernal™ral, seems tnmive tise [0 large romhor
of shoate, Cormengrcially, the rumber of shiots
obtained fram L0 mgl 2, 4-D weamem is a
Teasotledle during 300 days only, This tay be
considered = hirh moltiplicaion rae compared will
other crops (Fimcenman, 20051,

Tuble 3 shows (hal shools rooled even e ihe
ghaenes of plard prowih regulaors, B e oets arz
wn ditbe that may net support plankets during
acclimatization,  Maximuwrm  nuomber off moats,
obwined was at 1BA concentrations 0 and 1.0
zdl 112 roots/plantler each). BMaan el longlh
chaeresad s cbae lieen! of TRA Dersosed. Thess
vales were 10 &, 5 2 and |3 far rhe
conconlelions 00, 95 05, Land 20 me! IBA
sespoctively, U is woeil kaown that 1HS encourages
soatice fochee and R vitee (Hrtmann o af, 15970
This iz dus Lo the ot of ITA tn crcorae: cell
division &ad i ole 0 joet Lotiation, How2ver, 28
the nomber of root: inurcises, o G sanpaeliting
ot e reediam censalaer s ingy 0010, cacs g 3
recch odw in roat “ergih,

Planclats were reacy for ase imatizalion (Fig. 2t acul
transter o el2askouss sonoitons,

Tahle (3): Rooting of ¢hants repencrated oo
devernalized curd picees at difTeicne
concentrations of IBA (=%1% n=1¢

1GA B of Mean shoot height
(ingT) sbanls (T s hoord
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Anteng the three propagation media vested for
weaning plantlets. a niixture of sand and catnpost at
a rmitie 111 achigeed the highest sumvival rate
roached 808 (Table £). This ype o malium may
provide a good palance betwszen acratton and
mnisturs coniend which 1ol tooa higher sorvavzl rate
(lErahim and Majeed, 20010,

Table d, Survival rate of cauliflower plantlet:
urown in three lypes ol propuvalivn media
during acelimalizaiion (£5D) n= 10

Ty of miedinm T Snrvival

Soand nnly G =35
¢ ompost oy T 5
Mixture (1:17 b1 G

toois concomled from o this saely  that
daveraalization cocurs o couliflewer curss oy
supplenerting e apadiee with 20 4.0 91 a
conceriralion of 20 opd s the mos simolseny
amnns tie investigated ones. Fuathermore 3 s
possible wr pruduce cauliflewer plaals year toand
ulilizing, oM ihis phenenzoae

Figure {1p Shoot regederation from cacliflower

curd preees prowvn on MS mediom contzining 1.0
mg!l 2, 4 r atter 3 days, (Picture represeots the
aclual size)

et

Tigure (2} Caulille wer .ﬁlanrlet ready for
‘I.’r'{:ﬂllillg 13l ilﬂ}’ﬂ alter 1r'=-|n-,1‘:.'.rri|:|g shouis on
rootine mediem (Ficture represents the getual
siTr)
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