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Rapidly multiplying cultures of dessert banana clones (‘Philippine Lacatan’

and ‘Grande Naine’) and plantain clones (‘Saba’ and ‘Pelipita’) were established from
isolated shoot tips on a modified Murashige and Skoog medium supplemented with 5.0
mg/liter 6-benzylamino purine (BA). The growth rates of these cultures, expressed as
increase in fresh weight over a 4-week period, were assessed. Rooted plantlets were
produced using the auxins naphthaleneacetic acid (NAA), indole-3-butyric acid (IBA),
or indole-3-acetic acid (IAA) at 1 mg/liter with low levels of activated charcoal (0.025%

w/v).

Bananas and plantains normally are prop-
agated vegetatively using suckers of various
sizes or pieces of the corm since the fruits
of the edible clones are seedless. Since forc-
ing buds under field conditions is a tedious
and time-consuming procedure, the amassing
of a sufficient amount of suitable planting
material is slow at best (1, 8). This is a prob-
lem when a new clone is being generated to
replace older piantings or when a large amount
of planting material of a specific pathogen-
tolerant clone is needed for field testing and
assessment. The prevalence of disease prob-
lems and the need for generating clean plant-
ing stock in Luge quantities has sthmuolated
recently a surge of interest in the production
of clonal matertal of both cooking and dessert
bananas by the use of aseptic micropropa-
gation techniques (4). Published procedures
emphasize the use of large shoot tip explants
which are relatively slow to multiply (2. 5,
12). Moreover, the majority of effort has been
placed on clones of dessert bananas destined
for export (4).

We describe here a shoot multiplication
procedure utilizing small primary explants
which can produce thousands of clonal plant-
lets in a short period of time.

Apices from 2 important dessert banana
clones {‘Grande Naine’ and ‘Philippine La-
catan’, AAA designation of Simmonds and
Shepherd (9)] and 2 ABB plantains {‘Saba’
and ‘Pelipita’, ABB designation of Sim-
monds and Shepherd (9)] were isolated by
removing the sheathing leaf bases which make
up the pseudostern until the leaf sheaths be-
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came too small to remove by hand. The re-
maining leaves were removed with the aid
of a dissecting microscope, forceps, and a
scalpel. Shoot tips (the vegetative meristem
plus 1 or 2 leaf primordia) were removed and
surface-sterilized for 5 min in a 0.0525%
solution of NaOCl (1% commercial Clorox)
with a few drops of Tween 20. They were
rinsed then 4 times with sterile distilled water
and transferred to culture medivm comprised
of the mineral salts of Murashige and Skoog
(6), here abbreviated as Bys, supplemented
with (per liter) 100 mg inositol, 40 g sucrose,
1 mg thiamine - HCl, and 5 mg BA; pH was
adjusted to 5.8 and the medivm sulidificd
with 0.7% Difco Bacto agar. Fifteen m! of
medium were poured into 30-ml, French
square, screw-cap glass jars which were au-
toclaved for 20 min at 127°C. Cultures were
maintained at 30° £ 2° at 50% relative hu-
midity in a 16-hr daily illumination cycle at
10.2 Klx (Sylvania Grolux wide spectrum).
Once the cultures had become established,
they were moved into 100-m! screw-cap jars
with 50 ml of medium and were subcultured
routinely every 3 to 4 weeks by subdividing
the shoot clusters with a few scalpel incisions
and transferring the divided clusters to fresh
medium.

The growth rate of established shoot cul-
tures was monitored by weighing under
aseptic conditions small shoot clusters
representative of the type of tissue used dur-
ing normal subculturing and placing them on
maintenance medium. The tissue pieces were
removed from the jars, reweighed, and re-
turned to the same jar at we~tis intervals.
The increase in fresh weight and the increase
as a percentage of original weight were cal-
culated. Each clonc had 16 rcplicates.

Isolated apices from each of the 4 clones
almost always grew into individual small
shoots (Fig. 1a). This was true even if they
were cultured on media that contained high
levels of cytokinins such as BA and/or ki-
netin. Multiple shoot cultures could be in-

duced by longitudinally splitting 4 .,
cultured shoot through the apex ang Pl
each half upright on semi-solid mediyy, ; ©
have shown that the addition of § . °
BA promotes rapid shoot multiplicatiy, .
1b) with each half shoot yielding, in y,. *
of ‘Pelipita’, an average of 9.1 ney .,
in 3 weeks. The other clones showey .
parable rates of shoot multiplication,

Established cultures continue to m»
at a rapid rate. This is reflected by -
creases in fresh weight during a d-w,;
ture period (Fig. 2). The 2 dessert .,
clones (‘Philippine Lacatan’ and -
Naine’) and the plantain ‘Saba’ all i3y
weight increases in excess of 10004
the plantain ‘Pelipita’ showed a fresh - ...
increase of 500%. Although shoot ¢y .
of ‘Pelipita’did not multiply as rapidly .. .,
other clones, it still yielded a very sun.:,
tory number of new shoots.

Fig. 1. Stages of shoot multiplication and p‘“‘““:
production. a. *Philippine Lacatan’ banana JR: v
tip cultured for 34 days on semi-solid mediv”

composed of Bys + S mg/liter BA (X 3’:%
Representative piece of an established mu‘llF:‘
shoot culture of ‘Grande Naine’ (X 1)+
¢. Rooted ‘Saba’ plantlets 4 weeks after 5%
fer to root-inducing medium (% 0.3)-
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« 2. Growth of shoot cultures of 4 Musa clones

“wreflected by the increase in fresh weight over
14-week period. Each data point represents 16
replicates.

Plantlets were produced from all 4 clones
-+ separating the clusters into individual shoots
d transterring._them to a root-inducing me-
um which contained, in addition to the basal
~fium, either NAA, IAA, or IBA at | mg/

liter with a low level of activated charcoal
(0.025%). Roots generally appeared within
5 to 7 days. A sufficient number of roots had
formed on 100% of the shoots after an ad-
ditional 1 to 2 weeks so as to enable trans-
ferral to the greenhouse. All of the plantlets
survived transferral to the greenhouse when
rooting was allowed to proceed for a total of
4 weeks (Fig Ic). These plantlets were potted
in 1 Pro Mix BX (Premier Brands, Inc., New
Rochelle, N.Y.) : 1 vermiculite in **3 square”’
plastic pots and placed in a misting bed on
a 15 min cycle for 7 to 10 days. Afterwards
they were moved to 23° day: 18°C night
greenhouse conditions.

The major banana and plantain growing
regions of this hemisphere currently are
threatened hy the spread of the disease ‘Black
Sigatoka’ caused by the fungus Mycospha-
erella fijiensis var. difformis (11). The clones
‘Pelipita’ and ‘Saba’ possess a high degree
of resistance to this disease (7, 11). There

- has been a widespread shortage of suitable

planting material because of the increased
demand for these clones. Strict quarantine
regulations in producer-exporter countries
turther exacerbates the problems of wide-
spread germplasm transfer (10). Implemen-
tation of a multiplication system such as the
one described here could help alleviate these
shortages. It alsu will be useful in the rapid
distribution of any new disease-resistant clones
which may be produced via conventional
breeding or aseptic culture-based efforts (3).

Literature Cited
1. Barker, W.G. 1959. A system of maximum

multiplication of the banana plant. Trop. Agr.,
Trin. 36:275-284. )
Bower, J.P. and C. Fraser. 1982. Shoot tip
culture of Williams bananas. Subtsopica 3:13—
16.

Krikorian, A.D. and $.S. Cronauer. 1983.
Técnicas de cultivo aséptico para el mejor-
amiento del banano y plitano. Informe Men-
sual, Union de Paises Exportadores de Banano
(Panama City) Ao 7/No. 55:42-47.
Krikurian, A.D. and 5.5. Cromaucr. 1984.
Banana, p. 327-348. In: W.R. Sharp. D.A.
Evans, P.V. Ammirato and Y. Yamada (eds.).
Handbook of plant cell culture. Vol. 2.
MacMillan Publications, New York.

Ma, S.S. and C.T. Shii. 1974. Growing ba-
nana plantlets from adventitious buds. (In
Chinese). Chung-Kuo Yuan | Hseuh Hui
(China Horticulture) 20:6-12.

Murashige, T. and F. Skoog. 1962 A re-
vised medium for rapid growth and bioassays
with tobacco tissue cultures. Physiol. Plant.
15:473-497.

Rowe, P. 1984. Breeding bananas and plan-
tains. Plant Breed. Rev. 2. (in pross).
Simmonds, N.W. 1966. Bananas. 2nd ed.
Longman, London.

Simmonds, N.W. and K. Shepherd. 1955.
The taxonomy and origins of the cultivated
bananas. J. Linn. Soc. Lond. Bot 55:302-
312.

Stover, R.H. 1977. Banana (Musa ssp.),
p- 71-79. In: W.R. Hewitt and S. Chirappa
(eds.). Plant health and quarantine in inter-
national transfer of genetic resources. CRC
Press, Boca Raton, Fla.

Stover, R.H. 1980. Sigatoka leaf spots of
banana and plantains. Plant Dis. 64:750-756.
Vessey, J.C. and J.A. Rivera. 1981. Mer-
istem culture of bananas. Turrialba 31:162~
163.

HorTSciEncE, Vot. 19(2), ApriL 1984

235



