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the. dried chips to suit the taste and palate of the people, have to be
evolved Tho best way of drying also has to be worked out, Would
raw tubers give the most acceptable type of chips or should the tubers
be blanched-or cooked partially or fully, before drying, are points that
require to be settled. It is suggested that the chips could be easily milled
into flour “and used as a partial or entire substitute for making dosats,
iddalies; oil-fried cakes and various other preparations. When the use
of flour as acceptable types of food is popularised in the ordinary
‘household the cultivation of sweet potato will increase, .and successfully
- combat the shortage of food supply in the country.
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¢ Classification of the Bananas—A Resume?*

- By
Dr. IT, S. VENKATARAMANIT

Although there seems little reason to doubt that the banana was
one of the first foods of man and that it was one of the first plants
cultivated, its specific and varietal relations have never been well defined.
For want of a proper approach to the problem of classification and
nomenclature, the various attempts to study these planis have only
resulted in chaos. Based on the extensive collection of the species of
Musa at the Tmperial College of Tropical Agrieulture, Trinidad, Cheesman
{1947, 1048, 1049) hasrecently discussed the subject in a series of articles
under tho caption * Classification of the bananas”. His publications
really deal with ihe genus M usae as a whole and not on the edible bananas -
as such. It is, therefore, necessary Lo point out that the word *banana’
has been used by him in these papersin a very wide sense and it eovers
both the fertile (wild and sceded) and the parthenoearpic (rdnb!e) forms,
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Many of {he original publications on {his genus are .not. -:msily
nceessilile to every worker and Cheesman’s revision of the gnmm Musa
with extensive transeriptions of important material. from the. cﬁder works
is, therefore, o mine of useful informadion. These papers ploce 'at tne's:
hands the ecssence of the classification of a genus, which presents some
peenliar difficultios to the student, Althongh oflgreat economic 1m]mrtra.nce :
it remains very imperfectly known and classified. Iis geogra phical
distribution is rather wide, including Ceylon, India, Bmﬁm' ~Siam,
8. Ching, Indo-China, the Malay Peninsula the whole of East Indian
Archipelago, Queensland and many of the islands of the Pumﬁc Ocean.
Within this vast territory the ecological distribution of the f-:sr_hla specics
is mainly in forest areas. Many speeies occur in inaccessicle - places
where opportunities for collection are few. The plants do not le_nd. them-
selves to the preparation of useful herbarium specimens ; even after careful
and laborivus drying they only present a sadly distorted carieature of the
living plant. The inflorescences are large, not generally available in numbers
to enuble a complete description and the size of the various parts is such
that collection of more than a few fragments is not possible. Thus, the
living specimen seems to be the only satisfactory matervial for study:

The determination of species and varieties appears to have depended
largely on verbal deseriptions and drawings of wvarying quality and
untortunately a bulky and econfusing literature has resulted. The
seedlessness of the cultivated bananas has proved a source of error to
many and some have regarded the seedless forms as ranking with the
fertile species. Advances in genetice have now modified our wviews about
the origins and taxonomic status of crop plants. A modern view of the
genetic system of the bananas has been presented by Dodds (1943) and

cytogenetical studies have gr&atly aided the proper grouping of the
various species of Musa.

The Genus Musa L.: The last good revision of this genus was made
by Baker (1893) and it has remained the standard {reatment for more
than five decades. According to him the genus could be divided into
three sub-genera, (i) Physocaulis (stem bottle.shaped: flowers many to a
bract; petal usually tricuspidate ; fruit inedible), (ii) Bumuse (cylindrical
stem ; many flowers to a bract; bract green, brown or dull violet; petal
ovate-acuminate ; fruit usually edible), and (iii) RhAodochlamys (stem
cylindrical ; few flowers to a bract; braet bright coloured, often red ;
‘petal linear ; fruit usually not adzbla] ‘Since Baker’s last tréatment of
the subject, a number of new species has been added.

Undue ﬂmphasia on the cultivated forms is a weakness in Baker's
treatment. - BEdibility in the bananas primarily _(Eependla on‘the occurrence
ol parthenocarpy, with which is always coupled a degree of female sterility
and comparative scedlessness. There is no evidence that parthenocarpy
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lias evor -occurred in more than o few Mum species and although of great
enmmmm uupnr tance, the numerous parthenocarpie forms ars, therefore,

of no. taxonomic value. The classification of the edible varieties is a
separate problem from the general t-umnnm}' of the genus and needs
almost a different technigue for its solution, viz. .» a detailed desecription of
the vt.gehatwe and fruit charncters and = carefully chosen sketches
and photographs for readily dlatmgumhmg the well-known varietics
[lre,nLa.tsramam 1946). Cylogenetical studies prosecuted during the last:
two decades and over, have provided an entirely different approach to the
classlﬁuatmn of the genus, especially with regard to the relationship of the’
cultivated forms to the wild. Cheesman has now revived Horaninow’s
neglected genus Enscle, to which he has also proposed the transfer of n
group of Muse species, including the whole of Baker’s sub-.genus
Physocaulis. To conform with the findings of cytogenetical studies of the
material in the Trinidad collection of #fusa, a regrouping of the remmmme;
species has been suggested.

The revised grnuping of the species: The different groups have heen
termed ¢ sections’ rather than sub-gencra in an attempt to avoid tho
1mplmat.mn that they are of equal rank. One division in this new classifiri-
tion has a eytological basis and falls between species having 11 pairs of
chromosomes and those having 10 pairs. The difference involves fundamental
differences in genctical behaviour and chromosome number in Musa
appears to be not only a safe criterion of relationship but also the best.
Tach of these * chromosome-groups’ is again divided into szctions.

The suggested division into sections:

‘A. Chromosome number X =11.- Bracts usually more or less
sulcate, often more or less glaucous, rarely or never polished,
convolute or more orless imbrieate in the bud, usually,
strongly revolute on fading. Seeds occasionally snbglobose,
more offen dorsiventrally compressed, sometimes lenticular,
smooth, tuberculate, or irregularly angulate, with a marked
or obsolete umbo opposite to the hilum.

1. Inflorescence pondent or semi-pendent from the first, the
fruits reflexing in development’ towards the hase of tha
rachis. TFlowers many to a bract, in two series. Bracts
commonly dull-esloured,” green, brownish or dull purple,
Pseudostems cnmmnn]y exceeding 3 metres high .........

Seetion EUMUS 4

2. ‘Inflorescenee erect, nt least at base, so that the froits do

- notreflex in development but point towards the np-x of
the rachis. Tlowers few to a bract, usually in sinzle
series, Bracts Lrightly coloured, often rod.  Psewdnstems
commonly less ihan three inetres hbigh ...........

Seetion RHGDGCHLA M} S
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B. Chromosome number X =10. Bracts plane, fier in boxture,
polished on the outside, rarely or never glaucous, at.mng?y
imbriente in the bud, not or only ﬂll;,htly revolute on fading.

3. Seeds sub-globose or more or less ﬂﬂrs:?entml]y cumpreasﬂd;,
smooth, striate, tuberculate, or irregularly ‘angulate, with

a marked or obsolete umbo opposite to the -hilum corrés-
ponding to a smhll perisperm chamber within: i
Section AUSTHALIMUSA

4, Seeds cylindrical, barrel-shaped, or tnp-slmped mm'kﬂﬂ
externally by a transverse line or groove, above which
they are warted, tuberculate or vari uuslj,i pafiterned, below
usually smooth ; internally with a well-developed perisperm
chamber above the same line, this chamber empty in the
ripe seed. ......... Section CALLIMUSA "

Cheesman’s * Classification of the bananas ¥, as already mentioned
is really a revision of the entire genus Musa. We shall, ha_anﬁr,-praamutly
deal with the ‘section’ Fumusz to which can be asceribed all our edible,
horticultural varieties and even in this section with only those which are
- or are supposed to be, the parent species of the numerous eultivated forms.

Section Eumusa: A revision of Bsker’s sub-genus Fumaisa leaves
the following fertile species in this section: Musa acuminate Colla,
M. banksii I'. M., M. basjoo Siebold and Af. balbisiana Colla (included by
Baker in M. sapientum L.). To this, of course, is added M. nagensium
Prain, a species included since 1893. This section may be called the
group of “true” bananas. It contains the two commonly occurring wild
epecies, J. acuminatia and M. balbisiana, and with them all the cultivated
bananas that are believed to have been derived from them. The
occurrence of parthenocarpy in M. fehi Bert. ex Vieill. (Section
Australimusa) has to some extent obscured the position; as all edible
bananas were considered in the past as fairly closely related, The ¢fehis’
are evidently distinet from the * true*’ bananas common in cultivation
throughout the tropies and they are seldom cultivated, though edible.

Musa balbisiana Colla: This is the commonest and most widely
distributed of all Musa species. Its identity has been badly muddled and
i, has been chleﬂy known as a variety of Musa sapienium L., “the most
confounded and confusing combination in the whole literature of IMusa.”
Colla was the first to recognize this as one distinet from any previously
described species and his nomenclature, therefore, seems to be the valid
one. A brief description of the species is as folldws :

Plant suckering freely; pseudostems robust, green or pale green;
leaf Dblades oblong, truncate at apex and rounded ‘or ‘slightly cordate at
base ; petioles loug, their edges almost meeting over the  adaxial chaunel,
margins developed in the lower regions and closely appressed to tho
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pseudostem, . Inflorescence is pendulons, *heart’® or male bud ovoid or
ellipsoidal, braﬂta imbricate at the blunt apex; bracts rounded at apex,
often with a green or yellow tip, more than one lifted at the same time,
thus . exposmg a number of clusters of male (staminate) flowers
m.mu]tu.neat:siy, bracts usually deciduous and occasionally persistent in
‘a withered condition, especially in the later stages of blooming. TFruit
bunch pendent and compact: individual fruits small, abont 10 em. in
length and 4 em. in diameter, angulate at maturity, :Lhrupt'ly narrowed at
base into a short pedicel, and gradually at the stigmatic end into a short
and broad beal: rind thick, pale-yellow in colour when ripe; pulp
whitish and with seeds; seeds black, irregularly rounded, scarcely
dnpressed and about 5 mm. in sizo.

. Dtstnhnlmn: Ceylon, - 8. India, Burma, 8Siam, Malaya, Java,
Philippines and New Guinen.

2. Musa acuminata Colla: This is one of the important amongst
the Musae species. It has also a rather wide distribution like M. balbisiana,
but surpasses the latter species in its variability. Cheesman (1948)
discusses this species in great detail, and a brief description of the species,
as at present recognized, is as follows:

- Plant stooling either sparsely or freelv: psendostems slender with
varying development of brown.black markings from almost green to
almost entirely black, sometimes reddish-brown in lower parts; leaf
sheaths and petioles more ‘or less glaucous or pruinose and extremely
variable in the development of wax. Leaf blades oblong, truncate at
apex, usually rounded at base, sometimes rounded on one side and acute
on the other, varying from green or green tinged with purple to wholly
purple on the lower surface, green above, with or without flecks or bars
of purplish brown pigments, mid-ribs green, greenish yellow or more or
less strongly tinged with red below; petioles long, slender or stout;
petiole margins almost ereot with an open adaxial channel, or strongly
ineurved over the chsnnel and alwost covering it, usually definitely
developed where the petiole passes into the leaf sheath and closely
appressed to the pseudostem; slightly bent outward away from the
psendostem occasionally, becoming scarious in this region, often bordered
with a red line when young. Infloreseence sub.horizontal or pendent ;
peduncle and rachis usually more or less thickly pubescent, sometimes
glabrous; male bud in advanced blooming ovoid to turbinate, usually
acute; bradts convolute, imbricate at the extreme tip only, or ruther
strnngly imbricate, various shades of purple or red, ovate, usnally acute
at apex, sometimes yellow at the extreme tip, outer surfoce more or less
glaucous, faintly ribbed longitudinally, inner surface light red or
vellowish, always paling towards the base; only one bract lifted at a
time, bracts rm’ulute on fading, and early deciduous. TFruit bunch
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compact if borne vertically, assymmetrical if borne sub. ]mnzﬂnta]ly,
{frnits exhibiting marked geotropic eurvature; mdlﬂdual fruit’ 8 13 e,
long, 1'6-3 om. in diameter, sub-cylindrical, angles or nﬂgea aln‘inat dls-'-_
appearing at ripeness, rather abruptly narrowed at base :nto a ahort
pedicel and at apex into a prominent beak about 1'5 em. Iung pnrmarp
about 2 mm. thick, bright yellow at full ripeness; pulp whitish or ecream
to yellow; sceds, when present, dull black, smooth or more. commonly
minutely tuberculute, irregularly angulate and despressed, about 7 mm.
across and 3 mm, high. '

Distribution: TFairly wide—Assam, Burma, Indo-'China, ' Siam,
Malay Peninsula and Philippine Islands.

3. Musa paradisiaca L: Linnaeus’s names Musa paradisicea and
M, sapientum hove led to some confusion. However, the identity of the
original M. paradisiaca is clear enough and has never been seriously
disputed, What exactly Linnaeus had in mind when he dcscﬂbcd his
M. sapientum is not clear and observations made during recent years
tend to show that cultivated bananas grouped under M. sapienfum
appear to be mostly of a hybrid origin. Therefore, the combination
M. sapienfum is not quite valid. ' N

A grouping of banana varieties according to their resemblances in
botanical characters to Linnaeus’s M. paradisiaca appears to correspond
to a grouping on resemblances to the fertile diploid species, M. acuminata
Colla. Musa paradisicca L. may be regarded as the ‘type species’,
although a seedless cultivated form, and M. acuminaia. as its most
probable ¢wild' form. Bofh the cultigen and the fertile species are
extremely variable. There seems to be some relationship between them:
yet till more is known about the gene-complex of M. paradisiaca it may
be desirable to keep the ‘type’ and ‘wild’ species under different names.

In S. India the “Nendrans™ with persistent bracts and male
flowers represent this species. The decidnous. or persistent nature of the
male flowers on the rachis, which according to Linnaeus is the important
character of this species, is not by itself a sufficient character on which
to separate the species. The wariety “Moongil® is similar to the
“Nendran ', except that in the former no sterile flowers aré produced and
the inflorescence axis ends abruptly as a short, naked stump. This
banana, which is akin to the *“Horn plantain’ known to occur in other
“banana tracts and previously recorded as Musa corniculata; is no more
than a variety of M. paradisiaca (Venkataramani, 1948).

The Edible Bananas: The edible Musas have generally been classed
either as “plantain™ or “banana”, depending on the edibility and
palﬂ.tahlhty of the fruit—those eaten raw being called * bananas™ ﬂ.nd
those 'used after cooking * plantains”, these distinctions varying
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different regions. They have even gained specific status from some
hbtanlﬂtﬂ althongh they have never been well defined. The distinetions
may have a genctic basis, but they may well be wvarietal rather than
specific' lilke similar differences, for example, in the mangoes. Such a
distinetion cannot, therefore, be wvalid, and just for the sake of con-
venienee ‘‘ banana’ can be retained as representing all edible Musas.
The two Linnean names, M. paradisiaca and M, sapientum, have largely
influenced the momenclature of the edible varieties and they need no
further discussion at the moment. Latin binomials have been indis.
criminately applied to many edible clones and their misuse has done much
to confuse the study of the genus.

The edible forms of Musa appear to fall into four groups, one of
which comprises the * fehis’ of the Pacific Islande, which are evidently
distinet from the bananas common in cultivation throughout the tropics.
They are seldom cultivated, though edible, and are not regarded as
“true’ bananas, The cultivated wvarieties would, therefore, fall into
three groups which can be associated with the two fertile Fumusa species,
viz., Musa acuminata and M. balbisiana. One group comprises varieties
showing predominantly the botanical characters of the former species and
probably derived from it, the second group containing these showing the
characters of the latter species and the third group consisting of those
showing a blend of the characters of both species. Hybridization between
these fertile speeies and synthesis, from this inter-specific cross, of an
edible banana. closely resembling an established horticultural variety have
lent support to the hypothesis that at least some of the cultivated varie.
ties are of hybrid origin (Dodds and Simmeonds, 1948).

Cheesman (1948) interprets M. paradisiaca L. as a member of the
group showing predominantly the botanical characters of M. acuminala
Colla, and M. sapientum L. as a member of the third group with a blend
of characters from the two fertile species. It may be of interest to add
the following extracts regarding the acuminata—paradisiaca and balbisiana
groups as propounded by Cheesman :

Paradisioca sasemblage Balbisiana assemblage

1. Psoudostemsslenderer than average. Peeudestems robust.

2, Varielios showing choeolate:braown This characier is not rocorded in this.
bloches on the leaves, even if only on
young leaves of suckers, arc almost
certainly referable to this groop.

3. Margins of petiole often red-bordored Margins of petiole greon or black-
and usunlly erect or spreading; at bordered and usually incurved, almost
base. where the peticle pagses inte closing over the channel; at base they
the leaf - sheath they usually bocome clasp the pseudostem very clogely and do
scerious ; if they romain alive, they not becomse scarious.
may be slightly bent out away from
the pseudostiem.
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Paradisinca nssomblogo ¢ Balbisiana nsaorablags

4, Podunecle most commonly pubescont, Paduncle glabrous.
Male bud in advaneod bloomming Owvate or lanceolato,
tenda to bo top-ahaped and acuto. '

6. rncts often, though not always, Nearly always imbricato.

convolute.
7. DBract gonerally lift onc at a time.  Two or more at a time,
8. Bract colour: wusually reddish Generally bluiﬂh-pur;-'bla
purple, though bluish - purple is nob
unecommon.

Inside : bracts nearly always paler Uniform derk erimson to the hase.
at the baso. - .
0. TFruits usually longer and slenderer. Genorally broader in proportion’ to their
Mature fruit nearly always curved. length than those of paradisiaca varietics.
Geotropic response is confined ta pedical
and the body of the mature fruit is
. straight,
10. Seods, when present, strongly flat- Almost rounded.
tened.

Tt must, however, be borne in mind that these differences ““are mainly
those small ones that go to make up facies, and when each is examlned
singly it is found unreliable for universal diagnosis

With this eclassification in mind, I am ‘inclined to include the
“ Nendrans ™ of 8. India under the *acuminata’ or °paradisiaca’ group.
Musa bulbisiana does occur in these parts (Venkataramani, 1949) zmd
some of our cultivated varieties, such as ¢ Peyan!, ‘Ney Mannan’, ‘Kali’
and others, exhibit some of the characters of this fertile species; they
may, therefore, either bear a eclose relationship to this species or be of a
hybrid origin. The grouping of all edible bananas under one particular
Musa species  would, therefore, appear undesirable. :As already
mentioned, the classification of the edible forms is entirely different from
the general taxonomy of the genus. Classification and nomenclature of
horticultural varieties are, of course, necessary from many points of view
but as long as confusion exists ragarding varietal names and as long as
there is a bowildering synonymy there can be no true ¢lassification
or description. The object of classification of horticultural varieties
should be to bring together all those varieties which have important
characteristics in common and this means that a detailed deseriptive study
of each and every known wvariety is an absolute necessity.. Descriptive
studies of our-bananas, such as those of Jacob (1934; 1942 a, b) are
certainly beneficial and if detailed verbal descriptions are supplemented
with ‘carefully chosen drawings and photographs, they would serve to
illustrate the limits of the different groups.
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The genuﬂ Musa, which has apparently received the attention of
plant-breeders for the past many-years, can still furnish o great deal of
vnluab]e data throwing light on many important problems of heredity.
Tt is & genus that is diffioult to collect and to study, neverthe less one
sufficiently mterastmg and important not only in its economic but also in

its more strictly botanical aspects.
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