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Development of polyploid induction and discrimination methods in pineapple
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Fig. 1. Plant and stomata on abaxial leaf surface in diploid (upper) and polyploid

(basal) pineapple.



Blk AT v 7T NDD 2 S L OERMEMAEED T
B R Mok
Table 1. Average of agronomic characters of diploid
and polyploid groups in pineapple.
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Fig. 2. Scatter diagram between principal component
1 and 2 for colchicine treated regenerators.

Development of polyploid induction and discrimination methods in pineapple

Polyploidization has thus brought significant
effects on plant breeding. Though no polyploid
has ever played a role in pineapple breeding, ef-
fective breeding may be possible by use of poly-
ploid induction in mutation breeding. It is re-
ported here that the methods on polyploid induc-
tion using in vitro culture and its discrimination
by means of statistical analysis have been devel-
oped, and the polyploidization is evaluated in
pineapple breeding.

Using a pineapple cultivar, Taino No. 4, callus
was induced through explants of stem top tissues
and floral petals on Murashige Skoog solid basal
media supplemented with 10mg/1 NAA and BAP.
The callus was treated with 100-1000ppm col-
chicine for 16 days in liquid media and then trans-
ferred to new liquid media for proliferation. The
regenerated plants were developed and planted in
the field nursery in Nago Branch, Okinawa Agri-
cultural Experiment Station. Record on leaf mor-
phological characters were taken from 113 regen-
erated plants. Finally, the plants flowered in April
1996, were harvested in July of the same year, and
were investigated with respect to various charac-
ters. Correlation matrix, PCA (principal compo-
nent analysis) and discriminant analysis were car-
ried out based upon 10 characters.

Highly positive correlation were found among
stomata length, leaf thickness, pollen size and
fruitlet weight, while significant negative correla-
tion were unveiled among brix in fruit, stomata
length, fruitlet weight and leaf thickness. Signifi-
cant positive correlation hetween acidity and brix
in fruit quality was also found.

As a result of PCA, the first component was
positively related with pollen size, stomata length,
leaf thickness, fruitlet weight and fruit weight and

its biological meaning was concerned with poly-
ploid. The second component was positively re-
lated with crown weight and fruit weight, and
negatively with stomata length and pollen matur-
ity, and its meaning was proved to be fruit pro-
ductivity. The third component implied fruit quality.

A scatter diagram between the first and sec-
ond components indicated two groups, which
could be statistically differentiated by discrimi-
nant coefficient into diploid and polyploid groups
of the regenerated plants. It was noted that poly-
ploid group extended their variations in both the
second and third components, therefore, poly-
ploidization enlarged variations on fruit produc-
tivity as well as the fruit quality.

The characteristics of a polyploid plant com-
pared with the original variety shifted towands
bigger fruit, very big fruitlet, larger pollen grains,
higher pollen maturity and smaller crown weight.
In fruit quality, it was lower sucrose content and
comparable acidity.

In conclusion, polyploidization in pineapple has
significant potential to change morphology and
function of the plant, to enlarge variations of ag-
ronomic characters, and to increase frequency of
the desired mutants. The method is thought to be
applicable to the other regenerable plants with
vegetative propagation.
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