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Fig. 1. Stomata on abaxial leaf swface Fig. 2. Plants in triploid (right) and hexaploid
(left) of banana.
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Fig. 3.  Scatter diagram between principal component 1 and 2 for regenerated plants treated with colchicine in banana.

Development of polyploid induction and discrimination methods in banana

It is difficult to breed bananas for three
main reasons: female infertility, very low
propagation ability, and a very big plant.
However, effective mutation breeding has
been developed by using tissue culture tech-
niques combined with mutagenesis. The In-
stitute of Radiation Breeding, in cooperation
with Okinawa Prefecture, has developed an
effective induction method for polyploidy
mutation and the discrimination methods in
bananas.

Using a banana cultivar, Musa sp.
(AAA Genomes), calluses were induced
through explants of stem top tissues and
transferred to the liquid basal media as
shown in Technical News No. 55. The callus
was treated with 100 to 500ppm colchicine
for certain periods in liquid media then
transferred to new liquid media. In advance,
some calluses were irradiated at a total dose
of 10 and 20Gy by gamma ray radiation. After
three successive cultures, regenerated plants
obtained were acclimatized in a greenhouse.

A total of 268 four-month-old regener-
ated plants were investigated, and six char-
acteristics of growth habits and stomata
were recorded. Principal Component Analy-
sis (PCA) was performed based upon the
correlation matrix. The stomata were inves-
tigated by scanning electron microscope,
and chromosomes were counted in the root
tip segments under an optical microscope.

The investigation revealed that the stomata
were the smallest in the diploid variety,
“Bashoo,” followed by the triploid cultivar,
and largest in the hexaploid mutant (Fig. 1).

Highly positive correlations were found
among stalk length, leaf length and leaf
width, as well as among stomata density,
leaf length and leaf width. In contrast, sto-
mata length was negatively correlated with

stalk length, leaf length, leaf width and sto-
mata density. Regression analysis between
stomata length (y) and stomata density (x)
revealed a highly significant negative corre-
lation (r=—0.841) and yielded the equation
v=0.0321x>—2.992x +134.045. The scatter
diagram of both characteristics segregated
the regenerated plants indicated triploid and
hexaploid groups.

PCA revealed that the first component
was positively related with stalk length, leaf
length, leaf width and stomata density, and
negatively so with stomata length. Furthermore,
its biological meaning was proven to be
growth of the plant, or “size factor.” The
second component was positively related with
stomata length, leaf width and leaf length,
and negatively so with stomata density ; its
meaning was ploidy level, “shape factor,” in-
dicating hexaploid (+) and triploid (—).

The scatter diagram of the first and
second components indicated two groups
(Fig. 2). The characteristics of a hexaploid
plant compared with the original triploid
plant shifted towards larger stomata, lower
stomata density and thick/wider leaf (Fig. 3).

In conclusion, an effective yet simple
technique for selecting higher ploidy mu-
tants at an earlier stage of banana growth is
discrimination by stomata size and density
on the abaxial surface. Further investigation
is in progress to select desired mutants hav-
ing less stalk and larger fruits in Okinawa.
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