ISSN : 0974 - 7435 Volume 5 Issue 5

LioSechn o/oyy

Trade Science Ine. ) % /
—===> FyLL PAPER

BTAIJ, 5(5), 2011 [323-328]

Tissue culture studies in banana (Musa paradisica L .)

Anitha Thomas*?, P.Sudha Reddy?
1Department of Microbiology, & FrancisCollege For Women- Begumpet, Hyder abad, (INDIA)
2K .NBIOTECH, Ushodaya Enclave, M adinaguda, Miyapur, Hyder abad, (INDIA)
Received: 26™ July, 2011 ; Accepted: 26" August, 2011

ABSTRACT KEYWORDS
Advance in cell tissue and protoplast culture in recent years has evoked Micropropagation;
great interest in geneticists and plant breeders to exploit techniques in Meristem;
gene manipulation and crop improvement. Crop improvement primarily Explant;
depends on the availability of desired genetic variation. A general knowl- Germplasm.

edge of media, specific organic requirements, source of explantsand gene
type that promotes efficient callusing and regeneration in long term cul-
turesare prerequisites for successful exploitation of cell and tissue culture
techniquesfor crop improvement: Of all the termswhich have been applied
to the process, “micro propagation” is the term which best conveys the
message of the tissue culture technique most widely in use today(1). The
prefix “micro” generally refers to the small size of the tissue taken for
propagation, but could equally refer to the size of the plants which are
produced as a result. Bananas are probably the only type of crop that is
used afruit and asastarch providing food. It iswidely grownin most parts
of theworld. In many developing countries|ocal people derive their food
energy requirementsfrom bananas. Improved bananaprograms can change
banana production not only as a food but also as a cash crop for export,
which would improve the living standard of the people The tissue culture
involves producing disease free plants. Thisis atechnique that enhances
the ability of banana plant to regenerate into a whole plant from a single
meristem or shoot apex.

Bemultiplied into several thousand plantsin lessthan one year. With most
species, the taking of the original tissue explant does not destroy the
parent plant.

The present work deals with cultivation of Musa Paradisica.

© 2011 Trade ScienceInc. - INDIA

INTRODUCTION tissue culture.. Micro propagation isthetrueto type

propagation of selected genotypeusinginvitro culture

Micro propagationisoneof theimportant contri-  technique?. Thistechniqueprovidesarapidreliable
bution of plant tissueculturetocommercia plantpropa:  system for aproduction of largenumber of geneticaly
gation and hasvast significance, for example-Banana  uniform diseasefree plantlets. The pioneeringwork in
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thisareaof research wasreported by Indian scientists.
Today dmog dl theprimeuniverstiesand indtituteslike
BARC, Bombay, NCL, Pune, ISC Bangaloreetc., in
Indiaarecarrying out researchintissueculture.

Theideaof cdl and tissue culturewas put forth by
aGerman Scientist Haberlandt in 1902. All attemptsto
culturethe plant cellsand tissuewere unsuccessful till
the 1930 and around 1939 the possibility of culturing
plant tissuesfor definite periodswasindependently re-
ported by White, Nobecourt and Gautheret®.

Hindustan Lever, Tatatea, Unicorn Biotech, Nath
Seeds, RPG Enterprises, Indian Tobacco, Hindustan
Agri GeneticsLimited etc, arethemaor companiesin
thefield or micro propagationinthe country.

Thetechniqueof biotechnology liketissue culture
hasattracted the attention of farmersin the country.

In countries like India and Kenya, bananas are
grown by small scalefarmerswith limited land for ex-
pansion. Through biotechnology, thelittleland can be
madeto

Chemical sand the hormonesin thegrowth media
make on meristem produce may tipswhich arethen
transferred to fresh media. After four weeksmore mer-
istemsareproduced. Thecycleof multiplicationcane
repeated up to 10 times producing more than 1500
plantsfromasingleinitial meristem withinaperiod of
40weeks. Itisvitd that theinitid merisemisfreefrom
any known di seasesbefore multipli cation commences,
otherwisethiscould be multiplying the diseaseitsa {3,
Choice of mother plant fromthefieldiscritica for the
samereason. So, extending morethan ten cyclesisnot
desirable®.

ADVANTAGESOFTISSUE CULTURE BA-
NANA

» Theyarediseasefreeand thereforegrow faster and
vigoroudly.

» They matureearlier,andtheyiedismorethan con-
ventiona ones.

» Largenumberscan beproducedinardatively short
time occupying ardlatively small space.

» Through bananatissueculture, development of new
genotypes resistant to pests and diseasesis pos-
sble. Thiscan beextendedtoimproved qudity and
dorability.
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» Bananatissueculturecanfacilitate safeinternationd
exchange of bananagerm plasm from one country
to another in aclosed sterile environment free of
diseases.

» Thereisapossibility of incorporating vaccines of
common diseasesin banana, asitispopular fruit
throughout theworld.

DISADVANTAGESOFTISSUE CULTURED
BANANA

» Thetissuecultured bananaisexpensiveand soitis
not reachableto the norma man.

» Fortheproduction of tissuecultured banana, it needs
labor intensively.

PLANNING, DESIGNAND EQUIPMENTS

Thesetting up of atissueculturelaboratory needsproper
planning. It depends upon spaceavail aility, volume of
work to be carried out and funds. Usually, the avail-
ability of space, volume of work to becarried out and
funds. Usually, theavailablelaboratory spaceisbeen
dividedintofivedistinct |aboratory aress.
Mediapreparation area

Aseptictransfer chamber area

Environmentally controlled cultureroom
Andyticd room

Acdimdizationroom

YV VVYY

REQUIRED EQUIPMENTS

All necessary glassware
Magnetic stirrer
Electronic balance
Heeting mantels

Laminar air flow chamber
Hot bath

Autoclave

Growth chamber

pH meter

Air conditioned room
Deionizer and Digtilled water unit.

VVVVVVYVYVYVYYY
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MS MURASHIGE & SKOOG MEDIUM-
MEDIA STOCK PREPARATION

SOLUTION COMPOSITION VOLUME
B KNO; 85 gm/lit
c NAEDTA éﬁﬁﬁ
FESO4, 7H0 1.39 g/t
D CaCl.H,O 88 gm/lit
1.24 gm/lit
= Na2Mo00,. 2H,0 0.005
CoCl,.6H,0 gm/lit
Kl 0.166
gm/lit
4.46 gm/lit
MnS0,. H,O 74 gm/lit
G MgS0,. 7H,O 0.005
CuS0O,.5H,0 gm/lit
ZnS0,.7H, O 1.725
gm/lit
Meso-inositol O.Igm/lit
H Thiamine-HCL Pyramidine  0.0lgnVlit
Hcl 0.05 gm/lit
VITAMINS Glycine 0.2 gnvlit
Nicotonic Acid 0.05 gm/lit
STOCKS FOR 1 FOR 10
A 20 ml 200 ml
B 20ml 200 ml
C 20 ml 200 ml
D 5ml 50 ml
E 5ml 50 ml
F 5ml 50 ml
G 5ml 50 mi
H Iml 10 ml
L CASINE 0.1gm 10gm
MESO INOSITOL 0.1gm 1.0gm
SUCROSE 30gm 3000 gm
AGAR 8gm 800 gm
pH 5.8
PVP 100 mg 10gm

COMPOSITION OF MEDIA FOR BANANA

MACRONUTRIENTS 1LITRE 5LITRES
NH4NO3 1650 mg 8250 mg
KNO; 1900 mg 9500 mg
MgSO,, 7TH,O 370 mg 1850 mg
KH,PO, 170 mg 850 mg
CaCl,2H-0 440 mg 2200 mg
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MICRONUTRIENTSI 1LITRE 100LITRES
H3;BO3 6.2mg 8250 mg
CoCL,.2H,0 0.025 mg 9500 mg
CuS0,.5H,0 0.025 mg 1850 mg
ZnS0,.7H,0O 8.6 mg 850 mg
MnSO, 22.3mg 2230 mg
Na,MoO, 0.25mg 25mg
Add 1 ml/lit

MICRONUTRIENTSII 1LITRE 100LITRES

Kl 0.83mg 83mg

Add 1 mi/lit

FeSTOCK
Na,EDTA 372.6 MG/50 ml
FeSo, 278 mg/ 50 ml

Na,EDTAADD FeSo, Solution drop by drop

Add 1 mi/lit

VITAMIN
STOCK

Nicotinic Acid 50mg/100ml
Pyridoxine. Hcl 50 mg/ 100ml
Thiamine. Hcl 100 mg/100 ml
Glycine 200 mg/100 mi

Add 1 mi/lit

FRESH WEIGHTS

Sucrose 30 gm/lit
Agar-Agar 8 gm/lit
Mesoinasitol 100 mg/lit

Uptohereitiscalled asBASAL MEDIUM

GROWTHHORMONES

BAP -Benzyl amino 3-4 Mg/ lit dissolvein IN
IAA-Indole aceticacid 1 mg/lit dissolve in IN NaOH

PVP-Poly vinyl 100 mg/lit
Macronutrients- Freshly
Micronutrientsl 2 ml /it
Micronutients|| Iml/lit
Festock———— 10 ml/lit
Vitamin Stock ——— 1 ml/lit

s BioTechnology
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GROWTH REGULATORS

1 TYPE DISSOLVE IN
2 |AA-Indole acetic acid Ethanol / IN NaOH
3 IBA-Indole butyric acid Ethenol / IN NaOH
4 Kinetin IN NaOH

5 NAA IN NaOH

6 TDZ-Thidiazonium Ethanol / DMSO
7 Zesdtin IN NaOH

8 2-Ip -2-isopentenyl adenine IN NaOH

9 GA3 gibberlic acid Ethanal

10 BA -benzyladenine IN NaOH

FLOW CHART TOBE FOLLOWED FOR
BANANA PLANT MEDIA

200 ml distilled water
+

Basic sdts (Micro & Macro)
+

Fe EDTA (20 mi/lit)
+

Vitamins (1 mi/lit)
Glyci ne?l mi/lit)
Multiple Horr;one (1 mi/lit)
Meﬂo-inositor(loo mg/ lit)
Calcium D+(20 mg/lit)

(Calcium panthonate)
+

Sucrose (30 mg / lit)
(test PH for 5.6)
500 ml distilled water (boil) (PH 7.0)

Agar (8 gm/ lit)

Make up to 1000 ml
Pour in bottles(sterilized) about 50 mi/bottle
Keep aside ﬁ days for testing

WHITE’SMEDIA
(For InvitroRooting)

BTAIJ, 5(5) 2011

MACRONUTRIENTS MG/LIT
MgS04. 7 H20 750
NaH2P04.H20 19
KNO3 80
Micronutrients Mg/lit
HsBO; 15
MnS04.4H20 5
ZnS0,.7H20 3
CuS0,4.5H20 0.01
Kl 0.75
Organic supplements Mg/ lit
(Thiamine Hcl) 0.01
(Pyramidine Hcl) 0.01
(Nicotonic acid) 0.05
Glycine 3
Sucrose 20 gm /lit
Charcoal 20 mg lit
Agar 8gm
P 5.8
WHITE’SMEDIA STOCK PREPARATION
SOLUTION COMPOSITION IMG/LIT
A KNO; 80
B NaH,P0, 19
C H3BO; 15
MgS0,.7H,0 750
D MnS0,.7H,0 5
ZnS0,.7H,0 3
CuS0,4.5H,0 0.01
E Kl 0.75
Thiamine Hcl 0.01
= Pyrgmi.dine.HcI 0.01
Nicotic acid 0.05
Glycine 3
SOLUTION 1LIT
A 50
B 50
C 50
D 50
E 50
F 2

Different concentrationsof BAP and IAA wereused
with the White’s media for banana plant

micropropagation.
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GROWTH REGULATOR CONCENTRATIONMG/LIT

BAP 0.5
IAA 1.0
BAP 15
IAA 20

2.0mg/ lit wasthe suitable concentration for banana
plant.

PREPARATION OF M.SMEDIUM

Themacro nutrientsareweighed correctly and dis-
solvedin 200 mdis. H20in aflask. Micronutrientsare
weighed and dissolvedin 200 ml of d. H20 in another
flask. Themacronutrient sol ution and micronutrient so-
|ution are mixed together and stirred well.

Sucroseisthen added to the solution and stirred
well. Thevolume of the solutionismade up to 950 ml
by adding dis. H,0[4].

PH of the medium is adjusted to 5.7 using 1 N
NaOH or 0.1 NHCL. Thefind volumeismadeupto 1
lit by adding dis. H20.

Themouthsof vessels are plugged with non-ab-
sorbent cotton and vessles are covered with cheese
cloth. Thevessdscontaining mediaissterilizedinaau-
toclaveat 121° C for 40 minutes.

Themediumisdlowedtocool. Thenvitamins amino
acid and harmonesare added to it. Theresulting me-
diumisusedfor tissueculture.

If solid mediaisrequired the prepared mediaisdis-
tributed into flasksand 1 % agar isadded toit. Then
themediaissterilized in an autoclave. The sterilized
medium isdistributed to culture bottlesand allowed to
cool at room temperature. Asaresult, asemisolid nu-
trient mediumisformed intheculturebottles.

PROCEDURE FOR ESTABLISHMENT OF
BANANABY PLANT TISSUE CULTURE

Selection of meristem from themother plant
A healthy growing mother plant without any dis-
ease was sl ected and from this ameristem piece of
length 2incheswascut downwith agerilesurgicd blade.
This 2 inches piece of meristem wascut into two
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equal halvesof 1inch eachwith asterilesurgicd blade
and then each piece of 1inch length wascut into four
equa halvesvertically and then thiswascut into four
divisonshorizontally to get 16 piecesof meristem fi-
ndly.

Surfacesterilization

Shoot meristems collected from cropswere sur-
face sterilized by washing them under running tap weter
for 30 minutesfollowed by Bavitinfor 20 minutesthen
rinsing with 1% Teepol for 10 minutes, followed by 10
minutesin0.1% Hg Cl2, thendipin 70% Ethnaol for 1
minutethen gofor inoculation.

I noculation into establishment media

» TheMSmediawith 6 mg/lit Benzyl amino purine
(BAP) was used asthe establishment media

» Thismediawas autoclaved and then about 20 ml
of themediumwas poured into each culturebottle.
Each piece of the meristem wasinoculated into

separate culture bottleswith establishment media. This

procedure was donein the year 2003.

Observations

Shoot multiplication wasobserved.

Calluswasformed.

Inoculationinto multiplication media:

Theshoot multiplicationintheabove procedurewas
observed after 4 weeks of incubation,

Later thesemultiplied shootsarecut into equa parts
and areincubated into 20 ml of multiplication media

Observation

The shoot multiplicationswere observed further
more.

Inoculation intoelongation media

The shoot tipswerefurther againinoculated into
elongation media. Thiswasused for further elongation
of theshoot.

Observation
The shoot tipswere seen € ongated.
Inoculation intorooting media

The e ongated shoot tipsarefurther inoculated into
rooting media(ie., the MS media+ BAP 4 mg/lit +

s LBioTechnology
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IAA 6 mg/lit+ 1% charcod) and incubated for 1 month.
Observation

Rootingswere observed on the shoots.

After the rootings were observed, the plantlets
were’slowly removed from the medium and were
washed under therunning tap water.

Andthey werefindly growninanet potinthe Green
House.

Hardening

Rooted, unrooted plantsaretransferred to asteril-
ized vermiculiteand they should begradual ly exposed
to alower humidity and ahigher lightintensity inmist
chamber.

Rooting of cuttingsand hardening of grafted seed-
lingsisdone.

RESULT

Micro propagationisone of theimportant contri-
bution of plant tissuecultureto commercid plant Propa
gation.

A healthy growing mother plant without any dis-
easeisselected. And the 2 inches piece of meristem
surfacesterilized andinoculated in MSmedia

After inoculation the shoot multiplicationis ob-
served, calluswasformed. The shoot multiplicationis
observed after 4 weeks of incubation . Later these
multiplied shootsarecut into equd partsand areincu-
bated into 20 ml of multiplication media. The shoot
multiplicationisobserved further more.

Theshoot tipswere seen e ongated. The el ongated
shoot tipsarefurther incubated into rooting mediaand
incubated for 1 month. Rootingswere observed onthe
shootsand they werefinally growninanet potin Green
house. And they were exposed to alower humidity and
ahigher light intensity in mist chamber(”.

CONCLUSION

Every country istaken as challenge to be part of
global market with their tissue culture products. Billion
dollarsindustry is based on the secondary products
around globe. Now aday many countriesareaimed to
establishthetissueculturelaboratorieswith al sophisti-

cated equipment eveninthenucon cornersof thecountry.

In many devel oped countriesand inmost pol luted
areasareamed on green houserevolutionwhichisul-
timately aimed at tissueculture.

The scientist and nurserymen haveto dedicate to
develop the plants and their products, which really
dosen’t lead to wrong notions in common country side
farmers. Asbananais poor man’s food, the demand for
thisisthroughout the year.

Because“Farmers poverty is nations poverty and
farmerswelfareisnationswelfare.”
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