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Abstract

Meristemauc tp with two pairs of leaf primordia from S clones of dessert banana (Musa spp.) viz.,
GN6OA. SH3362 William. Highgate and Basrai were ¢valuated for in-vitro propagation. Rapid shoot
prohteration cultur:s were estabhshed in MS medium with 20uM BAP. Clone GN60A produced highest
ullers followed by «lone SH3362, with lowest number of tillers produced by Clone Basrai. Shoots were easily
rooted on MS medium  with 4% sucrose. Oxidation of phenolic compounds was controlled by addition of

40 mg/l cystein HC
Introduction

The propagation of banana is practiced by vegetative means because it is one of the
most conspicuously sterile crops of the world (Rowe, 1984). Propagation of banana by
conventional methods has been described by many workers (Ascenco, 1967;
Hamilton. 1965; Barker, 1959; Simmonds, 1966), however, these techniques are
laborious and time consuming for the production of homogeneous plants. Moreover
the rate of propagation of Musa plants by these methods is rather low since only 4-5
plants per year from single sucker can be obtained whereas 1000 plants are required for
one acre plantation. The low multiplication ratio of banana has promoted intensive
research for rapid propagation methods and attention has been drawn to the possibility
of using aseptic culture techniques which facilitates quick multiplication in higher
quantity.

In recent years rapid spread of banana bunchy top disease (BBTD) in the province
of Sindh has adversely affected the banana cultivation where the farmers have reduced
banana cultivations by upto 60% and production decreased by upto 90% (Khushk er al;
1993). BBTD incidence in some area was up to 100%. The banana cultivation has
therefore been stopped in many areas and the land has been devoted to other crops
(Jones, 1992). Thus availability of disease free plants has become a major problem for
banana cultivation in Sindh. For the renaissance of this crop, rapid multiplication of
disease free plants as well as better agronomic practices are needed. Therefore new
strategies including implementation of biotechnology may be a suitable approach to
achieve this goal. Advances so far in in virro culture methodologies i.e.,
micropropagation and their applications have made significant contribution (Gupta,
1986; Dore Swamy & Shijram, 1989; Cronauer & Krikorian, 1984; Novak er al.,
1989, 1990, 1993; Jarret et al., 1985; Siddiqui er al., 1991; Khatri et al., 1996; Drew
et al., 1992; Gardner, 1993) to resolve these challenging problems, hence



144 ABDULLAH KHATRI ET AL..

Iie 1 Banaa explant,

micropropagation ot bavana  shoot tip has lead to rapyid multiplication and virus
elimination (Drew er af., 1992).

The aim of the present study was to apply and simplify the existing in vitro culture
methods to banana cultivars to produce in vizro plants under modest local technical
conditions and to obtain plants free from pathogens.

N

P 20 Shoot muluplication in banana
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Materials and Methods

The work has been developed with cultivars Dwarf Cavendish Basrai (commercial
clone of Sindh), William hybrid, GN 60A (mutant of Grand Nain), SH 3362 and
Highgate, a spontaneous mutant. The in vitro material was provided by Maroochy
Horticultural Rescarch Institute, Australia and IAEA Seibersdorf Lab. Vienna, Austria.
The explants obtained from young developing suckers or corms consisting of shoot tips
and rhizomatous base were thoroughly washed in tap water and surface sterilized with
70% ethanol for 60 seconds followed by immersion in 5% sodium hypochlorite for 20
minutes and rinsed thoroughly in sterilized distilled water. More leaves were then
peeled off until the remaining shoot tips left were approximately 1cm at the base. These
were cut into four equal pieces and each piece explanted in culture test tube containing
Murashige & Skoog (1962) modified medium and incubated at 25 + 2°C under 16 h
photoperiod (Fig.1).

The culture medium used were:

a) Inital medium MS + 40 mg/l Cystein HCl + 5 uM/I TAA + 10 uM/l BAP + 40
gm/l Sucrose

b) Multiplication medium MS + 40 mg/l Cystein HCl + 20 uM/l BAP + 40 gm/I

Sucrose
¢) Rooting medium 1/2 MS + 1 uM/I IBA + 40 gm/I Sucrose

The plants atter root development were acclimatized and transplanted into soil.

Results and Discussion

a) Establishment phase: The colour of survived explants changed from creamy white to
green within 7-10 days. Shoot tips initially cultured on solid medium showed tendency
to produce phenolic compounds in all clones tested which oxidized rapidly and resulted
in the death of the explants. The use of cystein HCI 40 mg/1 in the medium proved most
effective to prevent excessive production of polyphenolic compounds and increased the
survival ratc of explant. The degree of blackening of the culture medium was
considerably reduced after a few subcultures. Shoot tips were established on solid MS
medium with 10uM/] BAP and 5uM/]1 IAA. One to two shoots were produced after 14-
21 days of initial culture (Fig.2). Dissection of these shoot tips in subsequent culture
stimulated shoot multiplication upto 7-10 shootlets in MS medium with BAP 20 uM/I
(Fig.3).

b) Multiplication phase: At low concentration of BAP (10 uM/1) only one or two shoots
were regenerated in most of the culuvars while at higher concentration (20 uM/l),
multiplication ol shoot bud was noticed with concomitant suppression of the shoot
clongation (Fig 4). Addition of BAP at 20 uM/l concentration was most effective for
the production of shoots. Spliting of shoot tips strongly induced multiple shoot
formation (Siddiqui er al, 1991; 1993). Previous reports on the importance of apical
dominance in shoot production from explant of banana are conflicting. Ma & Shii
(1972) reported that the destruction of apical dominance by removing the domes was
essential for the production of multiple shoot-initials in cv Cavendish. Swamy er al.,
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(1983) reported that multiple nitials were produced 1n the presence of apical domes in
¢v. Robusta. The findings reported here for a range of cultivars support those of
Swamy er al.. (1983) in that the removal of apical dome 1s nol essential for multiple
shoot formation.,

Reculture of sphit shoor up in liquwd medium strongly increased the growth rate and
shoot proliferation as compared with solid medium of the same composition (Fig.5 a,b).
Alvard et al (1993} observed that temporary immersion in the liquid medium for 20
minutes gave the highest multiphication rate after 24 hours. In the present study, shoots
0l GN 60A when piaced m Yiguid medium produced an average of 9 shoots per cluster
with 4 shoots biosol d mediom. Similarly ¢v SH 3362 produced 8 shoots per cluster in
fiquid medum and 4 shoots i sohid medium: per cluster in 2nd sub- culture.

L4 Suppiession ot the shoot clongauon in banana
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The morphogencue responses of the shoot  mertstiemy up as  influenced by
cultivars - and number ot subcultures are presented m Table 10 Different cultivars
showed variation in the degree ol shoor bud prohiferanon . The type of muluple budding
appeared o be linked o genonmie contiguration. In gencral. two types of multiple
hudding could be distmguished: @) proliferanon ot "bulbils” and by proliferation of

“plantules™ . Ditferences 1 the probfcration rate was observed 1o ad! culivars tested.

Highest muliphoation wes obseoved i GNOUA followed by STT3362 with lowest

multiphication tound m Basrar mmdeating tat mudupiication s o genotype dependent
phenomenon. Ten explants of GNOGA produced 3600 plantiets in 3 months with the

Table T Multiphicatson rate of Vusa cultivars studied
O virrs in ditferent ovetes of cultuees.

Clones No. of

explant  Orngiad cultios Do Jnd sub-culure

Ave. Range fond Ave Wwe. Range Total

GN 60A 10 03 $x N0 OX GO 400 0Oy 812 3600
SH3362 iO O4 3¢ 40 ey P07 20 0% o010 1920
William 10 04 3510 (34 107160 93 307 750
Highgate 10 03 2550 ()5 30 150 05 407 750
Basrai 10 03 g 30) 03 204 90 03 1-04 180
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result that in one year 14400 plantlets can be produced to cover 14 acres of land
which otherwise 1s unpossible  through  convenlionai practices.  Inierestingly,
micropropagated plantlets are discase frec and they did not encounter any biotic or
abtotic stresses during their growth peris! whereas. plants obtamned  through
conventional methods may {ace such probicie urag therr growth pertod.

¢) Rooting phase: Root [ormanon could =e ndduced 164 sumber of ways in abour 4
days. However, root formauon was alst obscived i muluplication medium but strong
rooting system was accomplished only in rooting medium containing 1/2 strength MS
medium with 1M/l IBA and 40 gm/{ suerose witlun 7-10 days (Fig.6) as also reported
by Siddigui er al., 1993). Different rooting tehaviour was observed in liquid and sohid
medium. Shootlets placed 1 liquid medium developed profuse rooting with primary,
secondary and teruary rooting system. In solid medium only primary root was
observed due to which plantlets obtained through liquid medium get established easily
in the field as compared to the plantlets obtained from solid medium.

Transplantation to field: The plants with well developed root systemn were transterred
to jiffy pots containing perlite and then to earthen pots (Fig.7). They were irrigated
with distilled water daily and provided with Tiquid MS mediumn twice a week. After 1-2
weeks of incubation they were exposed to natural conditions for 8-12 weeks in  the pot
culture house. After  acclimatzation the sepitngs were transplanted in the tield where
the plandets were found w grow vigrousty in ihe hield and did not show any symptoms
ol BBTD.
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Bananu plastiets i carthen pots ready for transter to field
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