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Abstract

Tissue culture regenerated plants of'Apantu' and 'Asamienu' varieties of plantain were
acutely irradiated using gama rays at 0, 30 and 40 Gy, rooted in soil, and transferred to a field
for agronomic evaluation and selection. A proposal to select dwarf mutants is reported.

1. INTRODUCTION

Plantain is a major staple crop and a cheap source of energy in the diet of Ghanaians.
It is cultivated throughout the forest zones and as a starchy food is superseded only by
cassava in terms of acreage covered. Cultivation is usually carried out by small-scale farmers,
who inter-crop it with cocoa and coffee or maize and cowpea. Large scale production in pure
stands has recently started in response to governments' policy aimed at increased production
of "non-traditional crops" for export. The preferred types are varieties derived from the
Trench1, 'False Horn' and Horn' plantains, called 'Apem', 'Apantu' and 'Asamienu',
respectively. Two major problems associated with their production are the lack of planting
materials for establishing new farms and wind damage during unfavourable weather conditions
[1], which usually follows drought.

As established methods of vegetative propagation of plantain are slow and
hybridization is impracticable, efforts at solving these problems have relied on the combined
use of micropropagation and in vitro mutagenesis [2,3]. Modified protocols, reported
elsewhere [4], were used to establish reliable procedure for rapid multiplication. Radio-
sensitivity tests were also conducted to determine a suitable dose for mutation breeding work.
This paper reports on the field performance of tissue culture regenerated plants of 'Apantu'
and 'Asamienu' following acute irradiation.

2. MATERIALS AND METHODS

Approximately, 65 plants from each treatment (0, 30, 40 Gy) of the two varieties were
planted in a field following acute irradiation and serial sub-culture to M,V4 in vitro. The
plants were weaned in a step-wise manner in artificial rooting medium (perlite) and then in
a sandy-loam soil for duration of two weeks and five months, respectively. They were planted
in the field on 21/6/93 along with "control material" consisting of suckers of approximately
the same size excised directly from mother corms growing in multiplication plots of the
University of Ghana Agricultural Research Station, Kade. The trial was laid out in replications
using the Randomized Complete Block design. There were four replicates per treatment.
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3. RESULTS AND DISCUSSION

Morphological characteristics of plants at time of planting are presented in Table I.
There was not sufficient data to identify aberrant types or selecting dwarf mutants. It is,
therefore, proposed to take records on plant morphological characteristics till fruiting.

TABLE I. MORPHOLOGICAL CHARACTERISTICS OF FIELD GROWN
PLANTS

Variety

APANTU

ASAMIENU

Dose (Gy)

0
30
40

Control

0
30

40
Control

Mean number of
leaves/plant

16
14
14
13

17
14

15
15

Mean plant
weight (cm)

142.0
132.0
132.0
134.0

148.0
125.0

137.0
130.0

Remarks

Vigorous
Vigorous
Vigorous
Vigorous

Vigorous
Yellowish
Leaves
Vigorous
Vigorous

Further data collection will include the following characters: 1. Number of months to
flowering; 2. Mean height at flowering; 3. Number of effective photosynthetic leaves (green)
at flowering; 4. Mean length of leaf petiole; 5. Number of months to fruit maturity; 6.
Number of hands per bunch; 7. Number of fingers per hand; 8. Bunch weight per plant. Two
generations of ratoon crops (i.e. M ^ j and M,V6) shall be produced from these plants in the
field and screened for dwarf habit, but without reduction in bunch weight. The desirable
plants will be selected and multiplied as a new clone.

REFERENCES

[1] KARIKARI, S.K. (1970) Problems of plantain (Musa paradisica L.) production in
Ghana. Ghana Farmer 11 (2): 52-56.

[2] LAMPTEY, T.V.O., KLU, G.Y.P. (1989) Improvement of Plantain (Musa spp.) using
mutation breeding techniques. Report First IAEA/FAO/ITALY Research Co-ordination
Meeting on Improvement of basic food crops in Africa through plant breeding
including the use of induced mutations, Rome, Italy, 6-10 November 1989.

[3] LAMPTEY, T.V.O., KLU, GYP. (1991) Improvement of Plantain (Musa spp.) using
mutation breeding techniques. Report Second IAEA/FAO/ITALY Research Co-
ordination Meeting on Improvement of basic food crops in Africa through plant
breeding including the use of induced mutations. Dar es Salaam, Tanzania. 3-7 June,
1991.

27



[4] NOVAK, F.J. AFZA..R., PHADVIBULYA, V., HERMELIN, T., BRUNNER, H.,
DONTNI, B. (1985) Micropropagation and radiation sensitivity in shoot tip cultures of
banana and plantain. In: Nuclear Techniques and in vitro culture for Plant
Improvement. IAEA, Vienna, pp 167-174.

28


