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ABSTRACT

An attempt was made to provide an outline on overall protocol for the in
vitro propagation of P.Granatum. Surface sterilization of the explants col-
lected from the greenhouse were done after being washed with water, anti
oxidizing agent, fungicides like bavistin for a respectable amount of time.
Initiation of the sterilized explants was done using M'S Medium with 2 mg/
| of BAP. They were then incubated and | eft for aweek under the mentioned
conditions. Multiplication of explantsis done by using MS medium with 2
mg/l of BAP. They were again incubated under the mentioned conditions.
The explants are then selected for the next step on the basis of height, color,
strength of the culture. Rooting is done in an MS medium containing 0.5
mg/l of IAA and 0.5 mg/l of IBA. Rooting should result in strong, diverse
roots. Hardening is done in the greenhouse in two stages primary and
secondary hardening. Primary hardening involves leaving the rooted cul-
turesin sterile coco pit mixture for one month in 100% humidity and under
diffused sunlight. Secondary hardening involves transferring the explants
to soil and under maximum sunlight for two months. The plants are then
dispatched to the respective customers or farmers.
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INTRODUCTION

Plant Tissue Culture, which can be more aptly
termed asmicropropogetion, isafield of great diversity
and agreat potential . Plant tissue culture or micropro
pogation ded swith thergpid multiplicationof stock plant
materia sto producealarge number of offspringsusing
thevarioustechniquesof plant tissueculture. It playsa
magjor rolein fields such asbotany, chemistry, hybrid
development, food science et

TheAustrian Botanist Gottlieb Haberlandt (1854-
1945), who pointed out that one could successfully cul-
tivaeartificid embryosfrom vegetdivecdlsdid thefirst

attempt at micropropogation®. Hisviewslead to vari-
oussignificant discoveriesin biology and gaveafoun-
dation to the concept of Totipotency.

The principlesof micropropogationrevolvearound
the concept of toti potency. Totipotency istheability of
acell, suchasan egg, to giverisetounlike cellsand
thus to develop into or generate a new organism or
part*¢l. Hence, with thisconcept and othersaswell,
the studieson plant tissue culture have had mg or bresk-
throughs.

PR.Whitecarried out thefirst successful prolonged
Invitro cultivation of plant tissuesand organs-and their
proliferation and differentiationin 1934 ontomato roots.
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Alsointhe same period, another major breakthrough
wasthe production of tobacco and carrot calluses by
R.J.Gautheret and P.Nobecourt in the year 1939.
Growth of shoot tipsand meristemsby EBall in 19467,

Soon an array of various techniques and proce-
duresbecameavail ablefor the In vitro cultivation of
plantg®2,

MATERIALSAND METHODS

Protocol for surfacesterilization of pomegranate
shoot explants

Thefollowingarethe stepsinvolvedinthe surface
serilization of pomegranate explants.
 Explantsarecarefully sdected fromfully-grown plants

that arepresentinthegreen house Thisinvolvescareful
selection of newly formed shoot tips. Thesearecare-
fully cut and stored in abottle, care should be taken
no to the damage the axillary budsthat areformed,
asthesewill help in development of new shoots.

» Thenwash theexplantswithtap water. Thisisdone
inorder to remove dust and other surface contami-
nantsthat can damagethe plant whilegrowinginwtro.

» Theexplantsare then washed for adefined period
with 1% Bavigtin solution, afungicide, toremovemi-
crobid contaminants. Thesolutionisprepared by add-
ing 0.5g of bavistinin asmall amount of water, just
enoughtofully dissolveit. Theexplantsare washed
thoroughly by the continuous shaking of the bottle.
Thebottleissed ed to prevent thesolution from leak-
ing.

» Thebavigtin solution isdiscarded and the bottle con-
taining theexplantsisrinsed thoroughly with serile
water twiceto remove any trace of thefungicide so-
lution.

» The next step is to wash the explants with 0.15%
mercuric chloridesolution. Thesolution again actsas
an anti microbia agent and removesmicrobia con-
taminantsfromtheexplants. The solutionisprepared
by dissolving 0.15g of mercuric chloridein sterile
water. Theexplantsarethen dippedinto the solution
and the bottle is sealed. The bottle is thoroughly
shaken for adefined period.

» Themercuricchloride solutionisdiscarded and the
bottle containing the explantsiswashed thoroughly
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with sterile water twiceto remove any trace of the
chemicd.

 Theexplantsare then washed with antioxidant solu-
tion. Thesolutionis prepared by dissolving 0.1g of
chemical in sterilewater. The plantsare then added
to the solution and rinsed with it for oneminutg>4,

Initiation of pomegranate explants using apical
shoot tips

Apical shoot tipswere obtained from the nursery,
sterilized by Trestment D, inoculated onplanMSme-
diaand amixtureof different concentrationsof growth
hormoneswith MSmedia, and incubated under stan-
dard conditiong™19,

» Temperature: 23-25°C

* Humidity : 50-60%

« Light Intensity: 2000-2500 lux
* Photoperiod : 16:8

Thefollowing are the combinations of mediaand
growth hormones concentrations.

MediaA: M SM ediawith minuteamount of growth hor mones;
MediaB: M S+0.5mg/l BAP; MediaC: M S+1.0 mg/l BAP;

MediaD: M S+1.5mg/l BAP; MediaE: M S+2.0 mg/l BAP
Invitro multiplication of P.Granatum explants

In Vitro derived shoots of pomegranate obtained
frominitiation cultureswereinoculated on MSmedia
of different strengths and different concentrations of
growth hormones. The cultureswereincubated under
thefollowing conditions.

» Temperature: 23-25°C.

* Humidity: 50-60%.

* Light Intengity: 200-2500 lux.
* Photoperiod: 16:8

Thefollowing are the combinations of mediaand
growth hormones concentrationg®22,

M SM ediawith minuteamount of growth hor mones; M S+0.2
mg/l BAP; M S+0.5 mg/l BAP; M S+1.0 mg/l BAP; M S+2.0

mg/l BAP
Invitrorooting of pomegranate

Invitro derived shoots of pomegranate obtained
frominitiation cultureswereinoculated on MSmedia
of different strengths and different concentrations of
growth hormones. The cultureswereincubated under
thefollowing conditiong?2,

» Temperature: 23-25°C.
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* Humidity: 50-60%.
« Light Intengity: 200-2500 [ux.
* Photoperiod: 16:8
Thefollowing are the combinations of mediaand

growth hormones concentrations.

MediaA: M SM ediawith noadded growth hor mones; M edia
B: MS+0.01mg/l IBA; MediaC: MS+0.01mg/l IAA; Media
D: MS+0.5mg/l IBA; MediaE: MS+0.5mg/l IAA; MediaF:
MS+1.0 mg/l IBA; MediaG: M S+0.5 mg/l IAA + 0.5 mg/l
IBA.

Acclimatization and field establishment

Rooted plantlets grown invitro were washed
thoroughly to removetheadhering gel, transplanted to
cavity trays. Theplantsareinitialy washedin bavistin
whichactsanantifungal agent. Thecavity trayscontaining
98 net potsarefilledtothebrim and therooted cultures
are firmly placed into the net pots. They are placed
initially in the lower bench in a condition of 100%
humidity for about 10-15 days and then transferred to
the upper bench where the conditionsare 70%-80%
humidity and an optimum temperature of about 28-
3000[27-30] .

After about amonth the plantswill betransferred
to potscontaining soil and amixture of manure, com-
post, red soil, etc that will help the plantsisacclima-
tized tothe natural environment(s1-33,

RESULTS

Thedataindicatesthat Treatment Ewasfound to
bethe best trestment for achieving maximum surface
derilization for pomegranate shoot tips. Thistreatment
included thefollowing steps.

1. Wash theexplantsfor ten minutesunder tap water.

2. Washwithbavigin (0.1%w/v) solutionfor thirty min-
utes.

3. Rinsewith sterilewater twice.

4. Washwith Mercuric Chloride (0.15% w/v) solution
for seven minutes.

5. Rinsewith sterilewater twice.

6. Washwith antioxidant sol ution for oneminute.

Initiation of pomegranate explants using apical
shoot tips

Thefollowing arethe stepsto becarried out for the
initiation of pomegranate culture.
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Explantsare obtained from the nursery and sterilized
usingtreatment D.

Invitro multiplication of P.Granatum explants

Thusthedatasignifiesthat M Smedium containing
higher concentration of BAP are better suited for mul-
tipleshoot formation. Hence MediaE wasthe preferred
mediafor the multipilcation of pomegranate cultures.
Hencethefollowing stepsareto be carried out for the
multipil cation of pomegranate cultures.

+ Obtaininitiation culturesfrom the growth roomand
under serileconditionsremoveadl dead metter, gd tc
fromtheculture.

* Inoculatethefreshly cut culturesonto amedium con-
tainingacombination of MSmediaand 2mg/l of BAP
growth hormone.

* Thecultureswerethenincubated at 23°C at 2000-
25001ux light intensity and at 50 to 60% humidity for
oneweek.

Different mediatrialsfor multiplication were car-
ried out. Of theseit wasfound that MediaE whichwas
acombination of MS mediaand 2mg/l of BAPwasthe
most effectiveinmultiplication of pomegranate cultures.
A very high percentage of shoot multiplicationwasob-
served in the basal region of the plant and maximum
percentage of shoot proliferationwasseenintheapica
region of theplant.

Shoot Multipil cation and shoot proliferation was
seenin MediaD. The plants however were not tall,
they werefound to be short. Maximum shoot multipli-
cation wasobservedin MediaC.

MediaB showed agood multirate but the plants
formed were not very healthy. MediaA showed bad
response with maximum dead leaves and no shoot
multiplication.No growthwasseeninthemiddleregion
of theplant.At lower concentration of BAP( 0.1 mg/l)
therateof shoot multiplication declined.

Invitrorooting of pomegranate

Thustheabovedatas gnifiesthat M Smedium con-
taining higher concentration of aLixinsarebetter suited
for root formation. Hence Media E wasthe preferred
mediafor therooting of pomegranate cultures.Hence
thefollowing stepsareto becarried out for therooting
of pomegranate cultures.

+ Obtaininitiation culturesfromthe growth roomand
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under sterileconditionsremoved |l dead matter, gd etc
fromtheculture.

+ Inoculatethefreshly cut culturesonto amedium con-
taining acombination of MS mediaand 0.5 mg/l of
IAA dongwith0.5mg/l of IBA growth hormones.

« The cultureswerethen incubated at 23°C at 2000-
25001ux light intensity and at 50 to 60% humidity for
oneweek.

DISCUSSION

The study conducted hasshownthat itispossible
to manipulate various growth factors of PunicaGrana-
tum species by alternating the growth hormone con-
centrationsinthemedia

CytokininssuchasBAPwereusedindifferent con-
centrationsfor initiation aswell asmultiplication of
shootsinthecultures.

Themaximuminitiation for the pomegranate cul-
tureswas observed in M 'S mediasupplemented with
2mg/l of BAP. Inthe case of multiplicationthemedium
used wasacombination of M S medium supplemented
with 2mg/l of BAP. This medium had a very good
multipilicationrateof 1:6, which meansthat therewere
6 cultures produced for one cultureinoculated. It was
also observed that declining cytokinin concentration
resultedinlesser multiplicationrate.

Inthecaseof rooting themedium selected wasM S
media supplemented with both IAA and IBA at 0.5
mg/l. Theseresultshighlighted theimportanceof auxins
intherooting process of the pomegranate culture. The
roots produced by this medium were healthy, highly
branched, thick andlong. All theseareessentid for the
plant to betransferred to the hardening stage. Thede-
clining concentration of auxinsshowed adrop inthe
quantity aswell asquality of rooting among the cul-
tures.

In Greenhouse after 4-5 weeks of transfer of plant-
letsto cocopitsit was observed that Plants survived
well inwashed cocopit with 80% surviva rate of plants
andlessmortality. Thusit was proved washed cocopit
suits better for the surviva of pomegranatein green-
house.

Henceitisevident that plantspropogated through
tissue culture have many advantages over plantsculti-
vatedinthetraditional method. Themajor advantagein

In\Mitro propogationisthelesser amount of timetaken
to obtain resultsand thegreater yied obtained fromthe
plants. Asdiscussed earlier if oneplant givesriseto 6
more plantsthen definitely the outcomewill bevery
highwhen cultivating with In \itrotechniques.
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