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Abstract

The determination of ploidy level/chromosome numbers in different germplasms is important for better management of
genetic diversity and is required before starting concerted breeding programs. The number of chromosomes sets in a cell
is one of the defining characters of a species or cultivar. In the present study chromosome counting of Musa spp. were
carried out by traditional method and revealed that Elachi trait had 11-12 chromosomes per cell, whereas, in the Poovan,
13-14 chromosomes per cell were seen and in Nendran, about 10-11 chromosomes per cell were counted.
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Introduction

Banana (Musa sp.) belongs to the family Musaceae and
is among the tallest monocotyledons. Banana is one of the
oldest fruit known to mankind and also important food for
man. Commonly known as ‘Apple of Paradise’. It is one of the
earliest crops cultivated by man and still remains as the major
staple fruit crop for millions of people in the tropical world.
It constitutes an important component of the diet of rural
and working-class people, as the fourth important global
commodity in terms of the gross value of produce after rice,
wheat and maize/milk products [1] and an important source
of high calorific energy [Rich source of energy (137 K. Ca/100
g)] and a good laxative. It is not only the source of easily di-
gestible carbohydrates but also provides essential vitamins
B, C and several minerals such as potassium, calcium, and
magnesium and has several medicinal properties. India is the
largest producer of banana in the world, contributing 24% to
the global production of banana, with a total production of
19.19 million tonnes from 0.565 million hectares. Brazil is the
next largest producer of banana followed by the Philippine,
Indonesia, China, and Ecuador. Banana is well adopted in In-
dia in the region’s varying from humid tropical and semi-arid
subtropics, and from the sea level to an elevation of 2,000
meters above mean sea level [2].

Ploidy is the number of complete sets of chromosomes in
a cell. Somatic cells, tissues, and individuals can be described
according to the number of sets of chromosomes present per
cell (i.e. the Ploidy level). The number of chromosomes sets in
a cell is one of the defining characters of a species or cultivar.
Wild species and subspecies of banana are all diploid, where-

as cultivars can be diploid, triploid or tetraploid. Ploidy has
conventionally been determined by counting chromosomes
in dividing root tip cells, a labor-intensive procedure that is
made difficult in Musa by the fact that the chromosomes are
small and numerous. The traditional method of chromosome
counting in Musa spp. is being done by manually counting
the number of chromosomes in the actively dividing meta-
phase cells under higher magnification of about 1000 X. The
importance of morphology and number of chromosomes in
Musa spp. is useful in the characteristic of a species. More
detailed cytological studies are complicated by the small size
of chromosomes. The aim of this work was to the counting
chromosomes in Musa spp. (Elachi, Poovan and Nendran) by
traditional techniques and it is useful for the characteristic of
a species.

Materials and Methods

Sample collection

The essential part of this experiment i.e., roots were col-
lected from the Musa spp. by removing underground roots
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and small roots having the small root tips of about 1 cm are
excised and brought to the laboratory for further studies in
the zip-lock polythene bags. For the present work three com-
monly available traits of Musa were selected they are, Elachi,
Poovan, and Nendran Banana traits.

Storage of collected materials

The collected root tips were directly subjected to treated
with 0.03% 8-hydroxyquinoline for about 4-9 hours and then
the roots are transferred to the maceration fixation solution/
storing solution for minimum 12 hours before the slide prepa-
ration of the collected materials. The roots may be stored in
the same solution until further use.

Root sampling and treatment

The collected root tips (1 cm long) immerse directly in 1
ml of 0.03% 8-hydroxyquinoline solution at 20-22 °Cfor4to 9
hours. Transfer the root tips into the maceration fixation solu-
tion in sealed tubes (5-10 ml) for about 12 hours (overnight)
to get the macerated tissues.

Slide preparation

From the maceration fixation solution pull out macerated
tissues of the root tip and briefly blot dry on filter paper with
the forceps. Take the apical root portion of these tissues ap-
proximately about 1.5 mm length and place the apical portion
in the center of a microscope slide in a drop of the staining
solution. Firmly squash the preparation on a slide with the
help of a finger without horizontal moving. Remove the ex-
cess stain off the slide with filter paper. Flatten the prepara-
tion with radial vertical pressures from the center to the ex-
terior of the slide with the eraser of the pencil. Pressure must
be exercised to remove air bubbles from the preparation with
enough force to spread chromosomes within the cells but not
to burst cell walls. Remove excess of stain on the slide with
filter paper. Finally, wait for 6 to 8 hours before starting the
observations. The stain should take about two days to inten-
sify and provide good contrast. The preparations should also
be sealed with nail polish for later microscopic observation.

Observation of useful cells

In a clean slide make a mark on the top right of the slide
to identify the observing materials on the slide. Observe the
slides under the microscope. Locate the position of all good
cells with well-identified chromosomes on the slide. Com-
plete the scan of the slide and position the previously identi-
fied good cells by the noted coordinates. Pass the microscope
to the 100X objective and observe the cells to count the chro-
mosomes.

Chromosome counts on useful cells

Select the sites show only the cells with the chromosomes
well separated and little overlap, in which chromosomes can
be unequivocally defined and counted. Make a drawing and
a photograph or an electronic image of the cell showing all
the chromosomes then count chromosomes from five or six
independent cells from the same plant material.

Results and Discussion

The chromosome counting of Elachi, Poovan and Nendran
Banana traits, the following results were recorded in Table 1.
In the traditional technique of the chromosome counting, 10
microscopic fields of well-spread cells were taken into con-
sideration (Figure 1, Figure 2 and Figure 3). In the Elachi trait,
11-12 chromosomes per cell are being observed (Figure 1),
whereas in the Poovan, 13-14 chromosomes per cell were
seen (Figure 2). In Nendran, about 10-11 chromosomes per
cell were counted (Figure 3). On an average, number of chro-
mosomes recorded in Poovan (13.2), followed by Elachi with
11.1 chromosomes and Nendran with 10.9 chromosomes.

In the genus Musa, accurate determination of the ploi-
dy by chromosome counting is laborious [3]. Agrawal [4] re-
vealed cytological abnormalities of 17 South Indian banana
varieties. Chromosome counts of 20 Bihar banana cultivars
were reported by Roy and Sharma [5]. Valsala and Nair in
1990 reported a chromosome number of 98 cultivars [6]. So-
matic chromosomes of 53 Musa landraces and hybrids were
reported by Osuji, et al. [7] and 16 Musa species and land-

Table 1: Data shows a total number of chromosomes present in Elachi, Poovan and Nendran traits of Banana.

Number of Microscopic No of chromosomes counted in

No of chromosomes counted in

No of chromosomes counted in

fields Elachi Poovan Nendran
1 12 12 12
2 10 15 11
3 11 16 12
4 10 12 09
5 11 14 11
6 12 13 12
7 12 13 12
8 11 12 12
9 11 13 09
10 11 12 09
Average 11.1 13.2 10.9
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Figure 1: Cells show chromosomes in Elachi Banana trait.
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Figure 2: Cells show chromosomes in Poovan Banana trait.
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Figure 3: Cells show chromosomes in Nendran Banana trait.
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races by Dolezel, et al. [8]. Variations were observed within
groups may have resulted in the evolution of new cultivars. In
the present investigation, the Bakry and Shepherd [9] proto-
col was followed for the counting of chromosome numbers.
Chromosome counting methods are a basic tool for the deter-
mination of ploidy in Banana. Very less work had been carried
out about counting of chromosomes in Banana by traditional
techniques.
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