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Cultivation and Marketing of Papaya in the
West Godavari District.
By A, EANKARAM. el (Ag)

Introduction. The papayz is one of the quick growing and early
yielding fruit crops. lts cultivation at the present day is of importance, as
a rapid increass in the production of quick growing fruils is incumbent on
the nation. In the presidency of Madras, it has not been very popular o
the extent it deserves, in spiie of the existing possibilities {or the same.
This is partly.- due to want of adequate knowladge of its cultural detasils
among the cultivators, and the szant demand for the fruit as a major part of
the public are unaware of its nutritional value and distetic importance. As
a health-food the papaya has few egquals and should therefore receive
wider recognition in a country with immense possibilities for its successiul
culture. PBesides its fruit value, the pspain which it yizlds is much valued in
medicine, in the preparation of special foods and in wvarious other com-
mercial businesses.

The original home of pspaya is said to be West Indies, the shores of
the Gulf of Mexico and perhaps Brazil. It is said to be indigencus to
Tropical America but its exact origin is vet unknown. In Tanuku Taluk
(West Godavari District) of this Presidency, the fruit is grown in recent years,
to the exlent of 20 acres. The area under this fruit crop is steadily increas-
ing owing to the growing interest in its culture among the farmers of the
area. In the present paper the details ol cultivalion as praclised in and
around Tanuku are presented and the stages at which it needs improvement
ard indicaied. The method of exiraction of papsin, which is not practissd
at present for want of practical knowledge of the same, is embodied in ihis
paper with the hopa that it may receive wide recognition among the enlsr-
prising growers of this fruit. In this country the fruit is successfully grown in
Bombay, Bangal, Bihar and the United Provinces. Its cullivztion is also
known in Assam, Orisza and many other parts of India.

Clima%e and goil. Iiz supposed origin in the tropicsis indicative of
its heai-loving nature. Iniensive cold weather and heavy frost are delinile
set-backs {or {ruit development. It thrives well frem zea level up to 2,0C0 L
Strong windy areas are edverse {o the growing of this fruit, as such winds
carrying sand and orit mey scrach the lender skin of the Iruils causing
exudation of the milky juice. Thisnot only renders the markeling of the
fruit difficult but 2lso impsirs ite keeping qualities. Best resuvlts are always
cblained on soils of high fertility and gocd drainage: With the supplement-
ing of good manure the fruiz can be raised even on roor seils, In Tanukn
taluk bumper crops are seen in the garden lasds.where ike scil is a rich
. sandy leam admitting {iee drainage. Deep soils with 1igh cley conlent aie
definitely unsuitable. '

Beed and B:lection, In nelurs papaya s <r:es p-llingizd ezcen! in
herm::pfjrcditep]anls, where seli pollination se s 1o lake place, Twing
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lo cross pollinalion ‘the progeny ususlly exhibits wide. varmbllil? even
betwesn plants raised from the seed of the same {ree. [iis. thereir::rs oi very.
great importance for the grower to obtsin his seed from a reliable source,
where salection of sseds from inbred sirains has Eeen . in ﬂper&hﬂn to
ensure unilormity with respect to guality, shape and size of Iruit ete. :

Propagation, The mosi common methad of pmpﬂgﬂ_ﬂnn is bY seeds
obtained from matured frui!s. The plant can also be propagated 'véqéiuti-
vely by cuttings but its adoplion is uncommon on account nf praciical disa-
bilities and uneconomic character. '

Nursery, Seeds are sown in specially prepared nursery beds.  The
se=d bed is brought to fine tilth afler ploughing sixz to eight litnes. About
half a cart load of well rotten cattle manure is applied to.the. plét to raise
vigorous and healthy seedlings. The ssed beds are finally 1avellad ‘and
sseds are sown during the first week of June. The sown bed is lightly
covered with soil and next day early in the morning a light irriéa_l_i:fm is given.
The seed beds are pot watered every day during the first week and on
alternate days during the subseguent weeks, Later the beds receive watering
as and when found necessary. About § 1b. of seed sown in'a plot of 30° x 6’
can be relied upon t> give sufficient planis to plant an acre About 8,000
seeds go to make a pound.  In cases of heavy rain or severe sun the beds
are prolected with thatches. After a week the seeds begin to germinate
and the planting material will be ready in four to five weeks from the date
of sowing the seeds, when they attain a good growth of 9" to 12" from the
ground. The seedlings are planted in the main field 8 apart on the sguare
and the number of seedlings required is 680 per acre. Two or three seed-
lings are gensrally planted at each spot and thus the gseedling requirements
will be 1,400 to 2,000. A pound of good seed cosls from Rs. 1—8—0 to 2.

In Ceylon, where the cultivation of this fruit is very common, plants are
raiséd in baskets. In each basket filled with soil 4 to 5 seeds are sown, the
number of baskels depends upon the number of planting holes per acre in
the main field. Each basket is planted out when the plants are akout 3 to
4" high. This thethod is reported to give very good resulls and it deserves
a trial here also.

Preparatory Tillage. The preparatory tillage of the main field com-
mences in the month of May, soon efter some showers are received, About -
eight ploughings'are given to bring the land to fine Lilth. The fields are
ready in July &nd planting commences by the end of this month.

Manuvss and Manuring. Along with ploughing callle penning is com-
monly rescried to in the main fisld. This is supplemented by a basket of
well rotlen farm yard manure at each planting spot, applied a. month after
fransplanting the seedlings. This is all the manure thet ihe crop receives
during the lirst year. In the second year the same dose is repeaied only
in case it is availeble.. But &s the crop responds to heavy manuring it will
be prnfltﬁb!e te appi}' 7.1b. of bone meal, 1 1b. of caster cake and & basket
of cattle manure and ashes to each plant every year.
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Tnanaplanting and Thinning., Transplanting is done in the wall pre-
parsd main fisld towards the end of Tuly. The seedlings ars traneplanted
in planting holes 2’ % 2' x 2’ previcusly dug out for the purpose, as is
common in other areas where the fruit is grown on a large scale. The
plant:ng spot is stirred with a hand hoe before planting. The nursery beds
are previously pot watered lo facilitate their lifting. Transplanting is
generally dons on a wet or dull weather towards the evening. BRefore and
after transplanting pot walering is done. 3 to 4 seedlings are planted at
each plantinq spot and the young plants are shaded until they are well"
established. After a month, when the plants attain a good size, the vigorous
.growing one is retained and the rast are thinned out. The growers have
no knowledge of the importance of sex in thinning and the vigour of the
plant is the only chief consideration for retention or otherwise. It is
advisable that growers should be in a position to .distinguish the sex as
soon as the plants begin to flower, so as to retain only one male plant for
every 30 to 35 lemale plants, pulling out the rest of the males. This ratio
of males to females is adequale to provide enough pellen.  In the absence
of correct knowledge of sex the excess of male plants will only be a burden
to the garden as their place can better be occupied by fruit-yielding female
planits. Strict obiservance of this would go a long way in increasing the net
profits of the growers.

* Experiments—Sex in Papaya. The fact that the sex forms are
identical in general appearance, excepting for the flower and fruit characteri-
stics makes their distinction impossible in the early stages. At the Fruit
Research Station, Koduru (Cuddapah District) experiments were conducted
to test the elficacy of certain existing notions in the determination of sex in
papaya in the nursery stages. The trials with the metal indicator could not
furnish an efficient means for the purpose. Studies to associste sex with
the morphological characteristics of the roots during the seedling stage was
found to be neither sound nor a feasible practice. The common belief that
some relationship exists belween the sex and the position of the seed in the
fruit was experimented upon, but the results were nct conclusive. Lastly
heading back of the male trees soon after flowering was attempted, to see
that if this ireatment induces the lrees to change lheir sex, This treatment
was elso found to be ineffeclive.

Similar to Dr. Hofmeyer’'s experiments, on the continued inter-crossing
of plants reised frem the seed from the same iree, io ses if some uniiorm
types ol the fruil in respect of quality, size, shape, elc., can ba cbis:ned, are
under {rial at the Fruit Research Slation, Keduru.

Irrigation. Pot wealering is only resorled io during the growing of the
plants in the nursery and later till about a week when the planis ast wall
estoblished.  During the next weeék Lhe planis are po! watered on allernate
days and afterwards regular irrigalion commences. Well irrigation  drawn
by a mhote is the ususl praciica. Under condifions obtaininn in West

" Audras Apricoliural Stotions Repores 1936-37, 1937-38 and ‘lﬂﬁ:-’a 30
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Godevaiiin all 15 waleringe, Les sides the normal rainfall,.are necessary’ m a
year (flugust—July) to get at good resulls. Watering is gemarall? ﬁcne Gnee
in ten days according to soil and weather conditions. In years of l_c_lw_rmn_-
fall even twenly walerings are necessary lo keep the crop in good: yielding
condilion. Though the crop responds fairly well to liberal wateri'hq drainage
in of paramount importance as the plast is very sensitive 1a.t-'nter-s?:agnaﬁ-':‘m.

After Cave. Thne garden is weeded ascflen as necessary and t'nus
clean cultivation is universally adupied by the growers. Besides, -the basin
beds round the planls are hoed twice during the yesr to keep this soil logse
for the irrigation water to percolate easily and at the same time to maintain
retentivily of the same.. No other inter cullivation is r._:-:'-::i_‘lr:uﬁtril'jlr -i;;'i\ra_:'_a.

Thinning of Fruits. In the pure female planls (dioecious pistillate)
{lowers are borne on short peduncles in the axils cf leaves. The number
of flowers on each peduncle varies from 3 to 4, the terminal one being
the largest and the oldest. Normally only this develops  and the others
drop off. Yet it is not uncommon to find iwo or more 'developing in
one axil of the leaf leading to over crowding of {ruits in the limited "space.
In {ke early stages when the plantis making vigorous orowth, the interncdal
space is moderately sufficient to accommodate all the fruits that have set in.
But as the plant grows older the limited intermodal space is hardly accom-
modalive for each fruit to develop to its normal size. As a result of this,
normal development of all the fruits is prevented resulting in smszll com-
pressed fruits of little value. Thinning becomes one of the important oper-
ations and this can best be done when the fruits are young and small.
This is not practised locally as growers ars under the wrong impression
that their fruit vield will be reduced. They are only guided by the number
of fruits harvested .and not by the size, uniformity and weight of the iadi-
vidual fruils that feich betler price. Itis slways- economical from many

points of view to thin ocut the excees of fivils and to allow only one fruit
par lesf axil to reap bumper harvests. '

Harvest and Yield. Tl.e plant begins to flower by the end of Novem-
ber, i.e., 44 {o 5 monihs from the dale of hansp]antinq under the conditions
obtaining in the district. Fruit setling commences 1 12 1) mnni}l_s later. It
takes rearly two monihe lo develop and allain meiurily. Thus  the actual
harvest of the fruit commences alter nine lo len monihs from ihe time the
planls are set in the garden * The yields are low during the months of
April and May, harvest being done once a week. With the advance of
age of the plants the yield increases and it reaches a peak during the period
of August to November, necessileting hervest even on aliernate days.
During the first year the tree will not aitain s height of more than 8’ to 10
enabling easy harvest of the fruits, Well developed f{ruits are carelully
plucked cut from the tree.  The maturity is reached with the davel::pment of
a light yellowish colour admixed with green. On pressing the skin of the
fruit with the thumb a light.impression should be left on the fruit. The fruit
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will be ready {or the table after 3 cr 4 days. Fruils can as well ke allowed
to ripen on "the plant itself but ihe demzge from crows disallows this
practice: -

'The yields are very varying from plant to plant depending on a variety
of conditions. In the first year of its fruiting each tree on an average gives
40 fruits.. Taking 600 plants to be fruiting in the garden. (average for the
aréa) nearly 24,000 fruits weighing about 72,060 lb. can be obtained from
en acre and this is an average yield. Under favourable growing conditions
brought about by such factors -as liberal irrigation during summer months,
judicious manuring and clean cultivation the plants will continue to give
the s=me yisld, in the second fruiling season also. Bul under neglected
conditions 12 to 20 thousand {ruits can be expected.

Agde of Gardens. This fruit crop is a short duration one and does not
last long. The period of economic productivity is not more than three years.
In this area the gardens are retained only up to a total period of nearly
three years, during which two crops are harvested. Though the plants bear
fruits even after this period for ancther couple of years the size of the fruit
as well as the yield becomes considerably small. Further the trees grow
to a height of over 20" and harvest becomes very diificult. |t appears to be
economical to have a new plantation altogether alter a period of three years
from the date of planting. In the Bombay Presidency the old plantalions
are renewed by heading back the old trees, when small branches are given
out at a height of 6' from the ground. The branches bear fruit in the usual
way and satisfaclory resulls were obtained at Modibag” of the Bombay
Pres'dency. !

Ionter Cropping. It isa common practice in the area to raise low
growing crops like chillies, onicns, tomatoes, elc, in gardens where
papaya is the main crop. This can only be practised for e pericd of about
gight months when the trees grow bigger rendering the interspace unfit
for the purpose. The papaya iiself is raised -5 an inier crop in mango
and citrus gardens provided irrigation facilities are salisfactory.

Pests and Diseases. In the West Godavari District there cannot be a
belier example of a fruit crop than the papaya which is almoest fre= of inzect
nests anid lengoid disezzes. Even fool rel has never made ils appearance
in the gaidens cf the area.

Quality end Warieties. The qualily varies with the wvariely of the
fruit. The obleng Washington and the -round Gujerzl are the commen
varieties grown Jocally. Of thess two the Washingion is more populsr
being free from the characleristic flavour which is nol telerated by some.
One or two non-descript varieties also exist in the area but they are regarded
as inlerior.

* Bolletin No. 162 oof 1930 Papaya cultivetion in the Dombaey PFresidency

(excluding Sind) Br G, S, Cheemiand P, G. Danj 'ef the Depurtment of Agri.
culture, BPembay!"
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Nutritive Value. The papaye is o highly nulritious and . -most: delic:-.—_.'
ous fruit and is & cheap source of vilamins A and C. Dr. A}!km?d in
Heolth Bulletin No. 23, published by the Government of India, gives: fhe_
composition of the ripe fruit as below.

Moisture 896 %  Phosphoras S 001 Y
Protein s . Iron (mg.) RTIETINR { - TP
Far (ether extractives) 00- ., Calorific value per 100 gms - 400
Mineral muatter. o4 Caratene ([anternational vitamin ' ;
Carbohydrate ~ 95 ,, - A units per 100 gms}' 2,020
Calcium 0ol " Vitamin C, mgs. per 100 pms.” . 46

The ripe fruit is commonly uaed in the district at tne table and. tha Taw
one as a vegetable and in the preparation of soups of the Indlan diet.
Besides, candied papaya is a product of pleasing taste and -of lugh palatau
bility. Still there are many other preparations of papaya that are of great
relish to one and all. Many of these preparations can be mads cheaply
with no elaborate eguipmeant. B

Marketing of Fruits, The marketing s2ason commences with May
and usually extends up to November. The season of peak harvest and
sales of the fruit is August to October. '

Markets, At present, as the production of the fruit is very limited and
is just sufficient to meet the internal demand of the district, it is not _airai-
lable in any large quantities for export. to distant places: The fruit finds a
quick sale in the markets of Tanuku, Bhimavaram, Nidadavole, Kovvur and
Tadepalligudem of the West Godavari District. Fruit grown in Dharmajiqu-
dem of Chintalapudi Taluk finds a sale in the Ellore markets. -

Demand. 1In view of the limited production the supply and demand
ara just counter balancing. But with increased production it must find a
market oulside the districts It may be pointed out here that even within the
district only the educated class, who are aware of its value as a health food,
consume it. A few dislike it on account of its peculiar. cHurﬂctﬁ-nsﬁc light
flavour and a major part are ignorant of its health promoting value. It is
thersfore necessary to educate the public on the value of the {ruit to create
a keen demand for it.

Prices. The prices are very variable depending on the varietly, sezson
and demand. Gensrally a rise in pricas begins from ‘November and this
reaches a maximum in April when the fruits hecome rare. The prices are
at their lowest during August—October. The locel fruit vendors purchase
gardens from the cwners. The growers also sell the fruit in hundreds st
the garden. The price per hundred varies from Rs., 2 to 3 depending on
the uniformity of the size of the fruit, variety, season and demand in the
local markets. In retail a well sized fruit of 3 lb. or more in weight” of the
Washington or the Gujerat variety is sold for cne to one and a half annas.

Grading. No grading of the fruit is attemipted by the growers but the
retail fruit vendors make a rough classification only according to the size
as big, medium and small,
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. Morketing ditticulties. The markeling of the papaya fruit to distant
Ip._lqcéa'prgseﬁ}a certain difficulties in that it is not easily portable and re-
quires carsful handling. The losses of fruit during the transit depends on
the condition (ripeness) of the fruit. Only fruils with" fairly firm skin and
just commencing to turn yellow should be used for sending to distant
merkets. - Generally the fruit is carried in bamboo baskets in country carts.
‘The fruit hardly keeps good condition for more than five days. Unless
the fruit is packed with care in-a soft medium, its marketable value will not.
be appreciable to be of any reasonable profits

Papain—Extraction and Preparation. The milky juice (latex) that
-ezudes when the skin of a well developed fruit is lanced contains the
.enzyme papain. Papain, &s its productis commonly termed, is similar to
pepsin and has become an incalcuiable aid for certain digestive ailments.
At the presént lime, Ceylon is the only country producing papain on a
commercial scale.

- The preparation of papain from the latex of these fruits is a simple and
profitable process. The latex containing mazximum papain is best obtained
from well developed fruits immediately before they are ripe, by making 2 to
4 longitvdinal  incisions 5" deep and +" apart, Early mornings should be
preferred for this process as the flow at that time is more profuse. The juice
is collected in a glass or porcelain sasucer held conveniently under the lanced
fruit. Lsncing is best done with any sharp edged tool of bone, horn,
ebonite, ivory or glass or even sharp edged piece of bamboo but. iron or
ordinary steel must not be used as the resulting product attains an undesir-
able tint. A part of the exuded juiceis caughtin the saucer and a part
that remains coagulsied on the fruit can be removed with a fine brush.
The latex soon coagulaies into a white curd possessing a pungent cha-
racteristic smell. Drying must be effscled as speedily as possible to prevent
deterioration through decomposition. For manufacture on a moderaie
scale sun drying can bs adoptsd. The coagulated latex is spread on a
alass placed on iron sheets and covered by & glass leaving sufficient room
for ventilation. This can easily be powdered in a glass mortar and pestle
and after bottling it up it is rendered fit for the market as crude papain.
The precess can be repeated once in 3 or 4 days till the fruitis covered
with incisions 1 cm. apart. Ordinarily 3 to 4 tappings can be done.

Es IEqafds vields little informalion is evailable. In Ceylon an yield of
175 1b. per acre is regesrded as satisfactory, and an average yvield can bes
reckoned to be 100 |b. per acre.

A small curicsily trial conducled by an enthusiastic grower of the area
gave 2 1b. of crude papain {rom six selected frees lsncing being done
thrice. The cost of labour amounted to Fs. 3 for 12-men engaged for the
entire process. The cultivation expense for the six trees is estimated to be
Rs. 1—8—0.. Thus the ccst of preduciion comes to Rs. 2—4—0 per lb.
The marketable value of papein is reported to be Rs. 6 per lb. This leaves
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a net gain of Rs. 3—12—0 per lb. of the product. To this?Rs-3-realised
by sale of the fruit of these six irees can be cdded. It wa$ noi: pﬂﬁﬁ‘tbfs for
the writer, with the limited {acilities on hend, to investigale in grester detail
the true economic picture of the problem. It is now left o me-enthqaié’sﬁd
fruit growers of the area to carryit ona wide scale as .t-haj ;-pi*qfits-‘._'ara
apparently atiractive to raise their interests and thus give their gid to. those
unfortunates whose weak digestion cries out for help. A problem ‘thfif slill
awaits solution is the absence of a wide market for the Ia sced fruit as- they
present an unatiraclive appesrance in contras: with the unla-mﬂd fnm, in
spite of the quaIi{y remeining the same.

Economics of Cultivation. The cost of cullivation (..ts da;eilad in
appendix) comes to Rs. 150 for the first season (May to: ‘December of the
following year) and Rs. 110 for the second season (January- to ‘Jarusry of
the next year). Calculating et Rs. 2 per'100 the gross incomé from an acre
will be Rs. 480 in the first season and Rs. 400 in thé sscond sssson.  The
net gain will thus be Rs. 330 and Rs. 290 respectively. In the first season an
additional net income of Rs. 20 can be realised by way of mtercrcps There
is a contract system of dlspcslng of the crep in which case the contracler
has to pay Rs. 350 to 450 per acre depending on the crop, the charges for
walching being borne by lhe contractor himseli. o

Conelusion. The highly profitable nature of the culiivation of this
fruit crop is widely known among the farmers of the area. There is slow but
steady increase in the area under this fruit crop consistent with the demand.

-Instances are not wanting wherein farmers have cleared off ‘their liabililies
and brightened their economic status through - the cultivalion of this crop.
The average holding of an individual farmer is one to two acres and the
entire production is in the hands of Kamimas, an important agricultural
community of the tract. A few who have cultivated a tasle tfor the fruit
ettain self sufficiency by raising it on a small scale in their bsck yards.
The extention of culiivation of this valuable fruif, in the near future; seems
to depend upon the demand which the, pubiic display towards the fruit and
the provision of transport iﬂﬂrlili&s feor its export to distant markels outside
the production zone.

KRcoknowledgment. 1 am deeply indebied to Sri K; C. Naik, B. Ag.
(Bom.), M. Sc. (Bristol), Fruit Specialist to the Government cf Madras, for his
constructive criticism and valuable suggestions.

(APPENDIX)

Cost of Cultivetion per acre—details,
First Season (May 1939 to December 19-]1}],

Pyreparatory_cultivation :—
-8 Ploughings @ Rs. 1—4—0 per pluughmg e o Rs, 10
Levelling the field" .'.. e s — 2
Mannres and Manuring =~ -
Cattle peaning or 15 Cartloads of cattle manure @ 8 as
per cartload and: npph_cnhon chn:.ges P i0 0 0
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700 baskets' of cattle maoure @ 50 per rupee
Applmntmn of mnuure——lﬁ men ves

Ssmfs :md Smmug =

} 1b. of seed o
‘Cost of raising the nursery to plant an nl:re
Tmnsp!nnting—z men to pull and 12 to plant

Irrigation »—

B pot w:ateﬁ'nga- for the:yauﬂg plants—42 women
15 waterings with a mhote @ Rs. 2—8—0,,..

After care:—
PreparmE bssin beds round the plants—15 men
Weeding thrice—24 women wee -

. 'Hoeing rhunr;_l the_plnnth twice—30 men ...
.Haw&st 1=

Wateh f{or Eu,ht months @ Rs. 4 per month

harvest attended by the watchman

Assessment of the land -
Miscellaneous expenditure: ... -t

Total cost of cultivation for the season

Yield 24,000 fruits valued at Rs.2 per 100
Met revenue from inter crops ...

Net gain per scre in the first season

Second Seaszon (Junuary 1941 to January 42),

Manures and manuring :—

700 baskets of cattle manure @ 50 per rupee
Application of the manure—16 men -

Iryigation i—

15 irrigations with mhote @ Rs, 2—B—0D ...
After care as in the first season
Watch assessment as in the first season ...
Miscellapeous expenditure -

Total cost of caltivation for the second seazon

Yield 20,000 [ruits valued at Rs, 2 per 100...

Met gain per acre in the second season...

Papaya in Godavari
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