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and railways can be made identical by a sound system of co-ordination
and we urge in the interests of the Indian cultivator, his amenities
and economics, that this should receive attention without delay.

Credit Facilities for Agriculturists., The decision of the Govern-
ment of India to.have very shortly a small conference of Provincial
Governments’ representatives over the question of credit to Land
Mortgage Banks is 2a move which has come none too soon. The need
for such credit is very old. The present agricultural depression has
brought it out graphically. How acute the distress is, will be seen
from the decision of the Pudukotta Durbar in their announcement
that all Irans granted for agricultural purposes and not yet completely
repaid shall be declared to bave been free of interest from the date of
issue, that all arrears of interest will he written off, and that interest
so far paid will be credited towards the principal. A meeting of some
Zamindars in the United Provinces urge the extreme measure of a
morotorium which may extend to five years. The Director of Agri-
culture, Frontier Province, urges the constructive measure of founding
Agricul ural Banks with branches in every talug with powers to com-
pound debts. Mr. Jamnadas Mehta, Chairman of the Rural Economic
Committee, appointed by the Democratic Swarajya Party in Bombay,
recommends the active intervention of the State in assessing and
taking over debts on lands and the issue of bonds to the creditors re-
payable on a long term basis. Whatever the conclusions which the
Schuster Conference may take, the facts set forth point to a clear re-
cognition on the part of both officials and non-officials to concert
measures for immediately relieving agriculturists of the incubus of in-
debtedness. We await quick and practical decision.

SOUTH INDIAN BANANAS*

By K. CHERIAN JACOD, L. Ag., F. L. S,

Introduction. The Banana is one of the oldest and one of the
most popular fruits of the world. Mention has been made of it in
ancient Sanskrit works and sages are said to have lived entirely on it.
It is a bighly nutritious article of diet containing 27147 proteid, 21'8%
sugars, 17 fat, 17 mineral matter and the rest heing chiefly water.
(Analysis of Pache Vazhai). At the same time the cssential ingredi-
ents are available in a very agreeable form and with sufficient bulk.

Short History. The original home of the bhanana is the tropical
forests of Asia. Some authors have spoken of India as the home
Greeks, Latins and Arabs have in their old works praised the banana
as a remarkable Indian fruitf. Even at the present day {wo sceded
varieties which go by the names of Kallu Vazhe and Kattu Vasha cecur
wild in the Wynand forests and these might prove to be the ancestors
of the innumerable nﬁpul.lr variefies of the present dﬂ}

= Puper pn’:ﬁmtﬂd at the Twenty Second Agricoltural Calle ge Day
and Conference, Coimbafore 23nd October 1933,
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_ Through ages of selection and artificial culture a large number of
so called varieties have sprung, and they will be discussed more fully
hereafter.

From the original home the banana has been mtroduced Into
various countries. It would be worth while mentioning the intraduc-
tion of the banana into tropical America including the West Indies
about three centuries ago where the banana industry has since enor-
mously deveéloped. Though the Indians have held the fruit in high
esteem from time immemorial and have used it invariably in all reli-
gious ceremonials and social functions, they have not improved it for
purposes of trade, so that to-day the countries into which it has been
introduced command the world banana markets while unfortunately
India has no place at all in the banana markets.

Banana and Plantain. Banana or Bonana, as it was.originally
spelt, is the West Indian name; it is now commonly applied to all
table verieties. The term plantain is popularly attributed to verieties
which are usually cooked and eaten In India. during the days of the
East India Combpany, the term plantain alone was used. However,
some writers have given certain distinguishing characters to plantain,
as (1) The floral axis below the “heart’ or the terminal conelike flower
cluster, being covered with persistent flowers and bracts (2) The long
fruits, ete.

On a critical examination of the South Indian varieties, it has
been found that these morphological differences are mnot sufficiently
distinguishing and according to the definitions published ‘there are no
real plantains in South India. But as we cannot get rid of terms which
have the claim of long usage, it is better to confine the term “plantain’
to varieties like Nendran, Monthan, Batheesa, etc., which are common-
lv consumed cooked.

External Morphology. The banana is a perennial giant herh.
The real stem with Jeaf scars is underground. The stout aerial stem
also called the pseudo or false stem, at times even 20 feet high, rises
from the underground rhizome and is made up of leaf-sheaths and
the peduncle or the stalk of the bunch, in old plants. "The number
of leaves produced varies from 25—40, 3—5 leaves being produced per
month. It is commonly assumed that all the leaves rise from the
root stock or rhizome alone; but in fact about 25% of the leaves of the
old “‘tree” are carried up by the growing peduncle from the thizome.
The inflorescence is terminal and consists' of tiers of cymose flower
- clusters which are monoecious and bracteate. The basal ones are
female, the middle ones are neuter and the terminal ones are male.
The cone-like clusters of male flowers enclosed in bracts form what
is called the “heart”. The females develop into fruits, while the
neuters and males persist or drop away soon. The outer perigonium
is 5—toothed at the apex and cleft on the inner side, The innerpetal is
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mm:'h'-sﬁmilef.' Stamens are five and the sixth is often aborted. Pollen
groins ave sterile or fertile. Owvary is inferior and develops without
being pollinated (parthenocarpy). But the flower is adapted for cross
nplllpatmn_ and unusually large quantity of nectar is developed by the
flower. Normal seeds are ravely produced and propagation is chieflly
vegetative from suckers. DLEven small bits cut from the rhizome
bearing leaf scars are capable of producing plants.

Cultivation. The details and cultivation practices vary much
from. place to place and with the variety planted. The banana is a
surface feeder and thrives best in rich soils, with plenty of moisture,
which-are easily drained, and up to about 3500 feet above sea-level
under South Indian conditions.

It is cultivated as a pure crop in wetlands in rotation with. paddy.
The crop usually stands in the same field for 3—4 years. Manuring
with bulky organic manure as Farm Yard Manure or tannery refuse
is done. Best vields  are obtained in the second year of planting.
During the third or fourth year the crop is mostly used for leaves only.

- In Malabar the banana is planted as a nurse crop in newly planted
arecanut and coconut gardens. In the Lower Pulneys it is planted as
permanent shade plant for coffee and sweet lime.

" Inthe West Coast, parts of Tanjore District, Panchadharla in
Vizagapatam District and Uddanam in Ganjam District, the banana
is grown as a perennial secondary crop in coconut gardens. .

Usually single sucker planting is done about 7-8 feet apart. The
‘narrow leaved or sword suckers are preferred to the maiden suckers.

Pruning of suckers is an important operation.  Suckers nre usu-
ally produced before the parent plant flowers. All except one or -two
are removed. ‘The nature of the sucker or "follower™ to be retained,
to start the following season’s crop depends upon the time when ghe
harvest will be required. If it is wanted, say, in 12 months the
},*::;ungest suzker or peeper is left; and en older sucker retained w il
vield a correspondingly earlier harvest. So as to avoid undue compe-
tition with the parent plant the follower if too tall is cut hack. At
Mavavaram, Tﬂngare District, the sucker is cut ﬂlﬂlfil*e presenting a
ent surface of ahout 18 inches. This has the advantage of the growing
vouns leaf being protected hy the obligue cut ends.

An efficient systom of irvigation and drainage is an important
fnctor leading to successful cultivation.. The best practice ohserved
so {ar is the trench method cormmon in Mayavaram, Taniora District.
and Mohanur, Salem District. Trenches 3—8 feet deep and 12--15
fect.apart with proper gradient are dug. hrir'uim: water is aflowed
Lo ﬂn..d in the trenches for full one dav and is then completcly
drained off. The trenches, thus, serve the double parpose of irrigation
and drainage as well. This method was tried in the Boanana Experi-
mental Avea at Coimbatore and found to b2 quite sucersaful.
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It has bren computed that the yield of banana from one acré is
about 25,000 1bs, of food stuff, i.e., about six times as much ‘as potafo
and 12 times as much as wheat from an acre. It'is thcrcfore -::Iwmuq
that the banana is an exhausting crop and requires proper:-manuring.
Too heavy a dose of manure deteriorates the quality of the fruitand a
correct dose depends upon the fertility of the soil and the variety

Madras Varieties and their Classification. The banana belongs
to the Genus Musa of the Family Musaceae. The genus has about 40
species?. Some of these as M. textilis, L. Nee., which yvields the Manills
Hemp, M. superba, Roxb., ete., are cultivated for fibre or for orna-
mental purposes.\The bananasand plantains of the presidency, according
to the tentative classification followed, come under Musa paradisiaca, L.
The innumerable ** varieties " found in the various parts of the Presi-
dency are varieties, subvarieties, and, types of the same species.

Through ages of cultivation and selection, as has already bheen
mentioned, the species has resulted in a multitude of varieties. In
South India alone there are about 400 varietal names each representing
a particular variety of a locality. After careful study in the field ard
critical examination all these 400 could be brought under ahout a dozen
groups as the Nadan, Kunnan, Monthan, Nendran, ete. o groups and
37 morphologically dﬂ"ferent varieties, a good many of them having
one or more sub-varieties, each having a number of local names. For
example, Rasthali, one of the favourite varieties is called Poo Bare,
Rasa Bale, Hoo Bale in South Kanara; Ana Poovan, Poovan, Avi DPoovan,

Nattu Poovan in Malabar; Desi, Mnkrn, Amrithapani in the Gircars and
Ullur Poovan in Cmmhatﬂre.'y.

Unlike in other species, the morphological characters of the
banana are extremely variable. Characters like size, length of the
stem, leaves, bunch and fruits are easily influenced by the environment
‘and treatment. Taste is influenced by eélevation and manuring. The
‘favourite variety S:rumai'a: of Sirumalai Hills when grown in the
‘Lower Pulneys acquires Virupakshi flavour and at the Banana Experi-
mental Area, Coimbatore, the flavour is partly lost. The Sirumalai
and Vtrupaksh: may thus be called eco-types of those regions. The
famous * Chakkarakeli*' produces big sized and almost insipid fruits if
treated with mineral manures for a few penerations.

The local varieties which go by the name of Karpura Chakkarakeli,
Ginni; Mysore Poovan, Erode Poovan and Palengodan are all foris of
the same botanical variety, though each has some shght dtstmgu:qhmg
character from the other. Thus, "' Erode Poovan " may be called the
climax-type, for it is the type evolved in the region in which it has
been cultivated through a number of generations, as the result of the
accumulated effect of environmental factors mﬂuencmg it. It will not
therefore, acquire further variations in the Erode region but will soon
become—Karpur Chakkarakeli when introduced into the' Circars.
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H;:we'i.fer, a few characters like the apex and base of the lamina, the
ﬂruﬁping and persistent nature of the fruit, the colour and apex of the
perigonium and petal are more or less constant.

Bud Variants. To add to the extreme difficulty in classification
brought about by inconstant variations there are what are called Bud—
Variants. These are spontanecusly produced, deviate much from the
type and look entirely different, from the original parent, e. g., from
a stool of Chenkadali which has red-skinned fruits, a shoot producing
greenskinned fruits has arisen. This new plant is called Venkadali
and isa bud sport or bud variant of Chenkadali,

Ayiranka Poovan which has a remarkably long bunch (about 5

feet) and nearly 500 fruits reduced in size and closely packed is a bud
variant of the ordinary Rasthali,

~ Similarly, both the glabrous and the ashy coated Batheesas of the
Circars with about 32 closely packed hands in a bunch have probably
bern derived from the ordinary glabrous or ashy coated Monthans
with long apex, lax bunches and few large fruits.
There are many instances of these bud variants. But unfortu-
nately the good characters of the variants cannnot be always retained

long under.changed conditions of environment, for they often revert
to the parent type.

A thorough cytological investigation might furnish an explanation
of the bud variants and the elastic nature of morphological characters.
So far as the published works go the chromosome numbers also vary
'much from 16 to 48 (2n), 32 being the number commonly met with in
most varieties®. The South Indian material is under investigation.

There is in South India a mine of rich material in the field of
banana, which would yield the right sort of variety for any particular
demand. Kumnan, a variety common in the West Coast is particularly
suited for flour (meal) making, which has dietetic value and specially
suited for infants, gprowing children and invalids. It is also medicinal
and reputed to be useful for stomach complaints. It would pay to
prepare ithe meal for export.

The Vamanakeli or Pacha Vazhai is excellent for fig manufacture.
The figs should have the flavour of the ripe fruit, an inviting appear-
ance and perfect keeping gualities. There is great demand for figs in
the markets of the United States of America and Jamaica has been
the supplier. It would be worth while investigating the possibilities
of competing with Jamaica in this trade.

© Varieties like Virupakshi which is a constituent of the famous
Panchamritam of the Palni Temple, Coimbatore District and Kadali
of Malabar make splendid preserves.

Though India is said to be the home of the banana some of the
varieties now met with are intmdutgd from countries into which the
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hanana has originally spread.  The survey of - Lhe South..Indian
ananas is far froa complote; however, the folluwing dre- the intro;
ducd varietios so fav noted: V.amanakeli or Pachn Voszhai from the
Capary Islands, Thiruvananthapuram from the West Indies, ﬂﬂle;."jinrjfa
Radali said to have been introduced from Australia.  The Povean or
firode Poovan also appears to have been first introduced into f.he

Guindy Park.

The varietizs coming under the Nadon group appear to be truly
indigenous and are probably derived from the seeded variety called
Kalluy Vazha of the Wynaad forests.

A cla sified list of the South Indian cultivated varicties with their
vernacular synonvms is appended.

rea and Trade. - In 1932, the area in the Madras Presidency
under banana was only 144,000 acres showing an increase of 25,000
acras over the figures of 1918. This increase is very poor in spite of
the large extent of available cultivuble waste suitable for banana culti-
vation. The forest aveas of Malabar and South Kuanara sre ‘particul-
arly well-suited possessing the advantage of rich easily drained laterite
soils and enough of rainfall. During the same period in the banana
growing countries Jike the West Indies and Central America, the avea
has considerably increased and the industry enormously developed:
hecause in these countries the indusiry is backed by the State and a
¢ood market in the United States of America for the fresh fruit and -
products is agsured. But in India, it does not pay to graw more hana-
nas than could be consumed locally and " fig” and fowr making
industries are practically wanting. There is no external trade with
foreizn countries. If the banana industry 1s to develop-ia lndia, the
fivst consideration is to establish trade relations in banana and its pro-
duers with Luropzan countries including Great Britain. Suoituble
varieties fit for export are not wanting. Vamrinakeli or Pacha Vachai
whicli is in great demand in world mavkets thrives well ia South India
and can ba produced in any quantity required. ‘The variety is also fit
for long distance export. It has been found that thrée-fourth foil
bunches of Pacha Vuzhat can be kept in cold storage at 52°0F even {ov a
period of 65 davs, thereafter vipening normally, In the earlizr yeurs
the banana shipping industry of the West Indies was subsidized by the
Imperial Government. Annually for 10 vears certain shipping com-
panies were paid at £ 20,000 as subsidy {or transporting bananas from
the West Indies to Great Britaint, Similar facilities have to be ex-
tended to companies-shipping Indian produce till the indusiry is esta-
blished. It is only then that Indin can successfully compete in the
world market, The problems of transport, shipment and the fitness
of the existing varieties for export have to be taken up and investignted
Hmmughhf.-}
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in spite of the fact that the banana is popular among all classes of
pEc-ple all over this vast country, the internal trade is very poor.
This is partly due to the consumers being satisfied with the local pro-
duce. It is not in all places that the best varieties could be grown
profitably. Only particular places are hest suited for a particular
sort ; for example, as has already baan pointed out, the Sirumalai and
?ir:;pdkshi varieties deteriorate whan grown in the plains: and there
is always good demand for high eclass bananas. Under such circum-
atances one would expect large exports to various places. But due to
want of transporting facilities and high cost of transport even the
poor existing trade is going down. Some of tha superior varieties like
Chakkarakel:, Then Kunnan, Ney Poovan, ete., are not much known
outside their native habitat. In South India, the only trade worth
mentioning is in Pacha Vazhai exported from Trichinopoly. Dindigul
also exports Sirumalai and Virupaksht varieties to Madras.

Improvement. Provided there are facilities for export, it would
pay to improve the Indian bananas with a view to induce keeping, non-
shedding and other desirable qualities lacking in some of the best
vavieties. The improvement can be effected in two ways (1) by hybri-
disation and (2) by selection. Improving by hybridisation is an excee-
dingly difficult problem. Because the parents which do not develop
normal seeds should be made to produce seads and finally the type
evolved should egain be made seedless. Exhaustive survev has to be
carried out to procure material likely to be of use for crossing. DBut,
after all this trouble, owing to the inconstant nature of characters in-
herent to the banana the variety hred mav not long retain the desiv-
able qualities.

Selection work is less laborions and might yield quicker results.
But before taking up the question of improvement the importance of
exhaustive survey and detailed study of all the wvarieties availehle in
the country cannot be emphasised too much ; for, it is simple waste of
time and money to try to evolve a variety which might De already in
existence.

Diseases. Thers ave three fungus diseases attacking bananas in
South India. Fortunately, none have at present proved serions under
the couditions prevailing. The fArvst is Cigar end dizcaze: When the
fruits are hall mature, the dryving np of the fruit from the apex sterts
and abont a quarter of the frait¢ is damaged by the time the BLunches
are harvested. Varieties Kunnan and Karim Kadali are susceptible 10
the disense at the Experimental area, Coimbatore.

The second 15 Gleosporinm musarinm. The buaches when harvested
loek quite normal and as the fruits ripen dark brown spots appear
*m'? the flaveur and taste are lost.  The delieale variety LKadlali and

Y Rasthali 7 are sometimes found susceptible.
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The third one is the Panama disease. It is a-very serious -disease
which at one time threatened the banana industry in the West Indies.
The symptoms of the disease are red discolouration of the inside of
the stem and its splitting near the base through which the inflorescence
protrudes. Normal bunches do not develop in affected plants. The
disease is prevalent in parts of Trichinopoly District usually attacking
the variety Rasthali.

In conclusion, I take the present opportunity to suggest that it
would be worth while instituting an enquiry and gather data to study
the prospective position of India in the world banana market. Methods
of transport and tariff concessions are problems by themselves. The
Department of Agriculture in Madras and the Imperial Council of
Agricultural Research are best fitted to take up the various problems
pertaining to the banana industry.

My thanks are due to M. R, Ry. Rao Bahadur D. Ananda Rio
Garu B. Sc. who, while in charge of the Office of the Director of Agri-
culture has asked me to take up the work, to the Principal M.R.Ry.
Rao Bahadur C. Tadulingam Avl. F.L.S. who has afforded me facilities
for work and suggested my reading this paper and to Massrs.
G. Venkatanarayana and T. R, Naganatha Ayyar who have bsen
assisting me in the banana investigation.
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