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PAPAYA CULTIVATION IN THE BOMBAY PRESIDENCY.*
CHAPTER 1.
INTRODUCTION,

Papaya (Carica Papaya) though an exotic plant las come to occupy
a prominent position among the {ruit crops of the Bombay Presidency.
Its popularity is increasing day by day because of its quick and cheap
production. 1t is one of the best paying crops in the market at present.
[ts gradual extension is duc to the fact that it is easy to cultivate.
It adapts itself to a diversity of soil and climatic conditions. Itis not
subject to any serious insect pests or diseases.  If once the plantaticn is
established no special skill on the vart of the grower is required. The
quantity of water required by it is low as compared with the other crops
such as the banana. Low growing vegetables may be profitably grown
with it as aninter-crop till its plantation covers the whole space. It may
also itself be used as an inter-crop in voung mango and other plantations
without harm to the main crop.

The main limitation in the rapid extension of its cultivation is the lack
of irrigation facilities. There 1s, however. great scope for 1ts enltivation
being extended in the canal zones.  The Baramati trect is ideally suited
for papaya, provided some arrangements are made for transporting it,
as it needs care in bandling.

There is no literature available on the subject giving detailed
information suited to our own conditions.  To meet this deficiency and to
guide our growers for its more suceessful cultivation the following pages
are written from experience gained and information collected from the
Ganeshkhind Botanical Gardens, Kirkee, and the Modi-Bag, College of
Agriculture, Poona. Our special thanks are due to Mr P. G. Joshi,
the Superintendent of the Ganeshkhind Botanical Gardens, Kirkee, for
making useful information available from the garden records for
compilation in this Bulletin,

CHAPTER 11.
DISTRIBUTION OF THE Papavya 1N THE BoMBAY PRrESIDENCY.

The following figures give an idea of the distribution of the crop in the
districts of the Presidency (—

Acreage
Districts - -

192526 192627 | 1927-28
Poona .. .. .. .. 183 178 215
Ahmednagar .. . .. . 126 Lo 237
Nasik .. .. .. .. 83 | 105 | 87
Kaira . . .. .. 61 - a7 ! 64
Ahmedabad .. .. .. .. 40 80 44
Broach .. .. . . 17 g 19
Panch Mahals .. - .. .. 11 39 33

‘ |

*(Excluding Sind).



PLATE No. I

EFFECT OF FROST ON THE PAPAYA TREE.
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logging due either to heavy and continual rains or to heavy applications
of water in ill-drained soils. The unhealthy condition of the tree is at
once recognized by the foliage turning yellow and by the dropping of
lower leaves prematurely. The tree thus makes a Janky growth. Under
the circumstances papayas must be grown on soils having a well-drained
substratum and precautions must be taken to drain off the excess amount
of water either during heavy rains or heavy applications of water.

It has also been observed that the growth and vigour of the plant
varies according to the depth and the richness of the soil.  On shallow
soils having a substratum of murum the growth of the plant is stunted
and the life is short.  On the whole it may be stated that the papaya likes
a rich and thoroughly drained soil.

(fIAPTER IV,
PROPAGATION,

Collection of seeds. —The most common method of propagation is by
seeds. For this purpose, well matured big fruits borne on female plants
ate collected and are preserved in a safe place. When they completely
ripen they are cut open and the inside seeds are carefully taken out on a
tray. Then they are washed to remove the pulpy matter adhering to
them. Finally they are dried in the sum and are stored in the bottles or
in clean and air-tight tins, till they are used for sowing purposes.
The seeds arc viable for many months if they are carefully preserved
from insect attacks,

Time of raising seedlings.—The best time to raise scedlings is the -
monsoon, 4.¢., from the 15th of June to the end of October or November.
Any sowing afterwards will not give satisfactory results. Many seeds
will then not germinate and the growth of the seedlings that do appear
will be hindered by the coldness of the season. Similar will be the result
on account of excess of heat if the secds are sown in the hot weather.
The moist hot climate of the monsoon favours the rapid germination of
the seeds.

Preparation  of seed  beds.-—I{ the scedlings are to be raised on
a commercial scale, they are grown in beds on the ground. For this
purpose the site selected is dug or ploughed and then made friable by
keeping it fallow for some time. After making it perfectly level, raised
heds of convenient size, say 6 X 3, are made 6” above the ground.
Over them a layer of river scil 3" deep, mixed with half the quantity of
leaf mould and farm yard manure, is spread and the whole thing is
made perfectly level.

Sowing of seeds.—The seeds are sown half an inch deep and one inch
apart and watered gently with a can having a fine “ rose . If there be
a likelihood of heavy rain or excessive sunlight the beds should be
protected by thatches. The seeds take three to six weeks for germina-
tion, which may be hastened by moist heat. After about a month when
the seedlings attain a height of nine inches or one foot they are fit
for transplanting into their permanent places. If planted at eight
feet distance the number of seedlings required is nearly 700 per acre.
Two seedlings are generally planted in each place. Therefore the number

M0 Q 6—la )



of seedlings vequired will be double. 5.0 1400, Fayr o ix ounces of
seeds will be quite cnough for raising seedlings suflicient for one acre.
: u
Seedlings raised in beds on the groundd

oo w1 do not stand transport for more
han two davs.

h; ﬂ“" creumstances it s hettor alwavs to raise them

flats or hoxes. ~While taking ont the seedlings even for Joeal planting

much damage 1s done by the vupture of {le

t)r’) p]l;xlnlt, th:; seedlings raised in hoxes, A suitalle size of the hox will he
SR ”“.‘ tan he ]"”}N‘Tl“\’ hundled e 1)';1)).~:,>m‘1"ll.
Vegetative method of propagation

vegetatively by eottines and |

the sex of the plant can he oot

oots, It is alwavs sate

The papava can also he ]:!“]'“J”‘t“d
souraltss By doing so aneertainty a8 te
methods emploved will he w“u\'«-r..}mi it r(-m;xi.nx to he seen v\\'!;(-tlwriﬂrl‘c
A ‘ nomic and peactieable ones,  The papd d
N:mf does mof freely jve branchies. The few branehes fit. for taking
cuttimgs arve hollow and wihen planted, ahsorh w“nh-r ‘~m(l instead ©
)n:od\{(‘mg roots, hegin to rot. No the el tines :nw“‘ m~n:"1wll\' prepare
with “ heels 7 attachod 1o thenm. That, mv‘-ﬁ;ms' e (‘ll('fil‘)” for on€
})r;ur)r.l) Oni_}'- Besides the time udeen for the formation of Hi roots 18
c(:)rslil\iTl ()]rjol(;;li:;\;, t\‘\)’({;;,\(‘hl‘:r vnnllitions.‘ The method s Inhorious an
and to the short life o e e of plants nearly 700 for one acre™
vovotative ) ‘_‘ ."{ ”‘f_‘ plantation. i.e. from two to three veary
SU Ve propagation will he uneconomie and wnsneeessiol. - The
question of how o climinate uncertainty as to sex has heen dealt wit
m a subsequent chapter, For similar reasons to | i ’ Hock by erafting
will not he o commeren:t process Jor )0 present e RIOCRE Y 2

CHAPTEDR v,
VARIATIONS 1N e Parava Frowips AND Unanak or SEX.
In the ease of papayva, the
143} . .
To understand it thoroughly
. . B . - " ’
s oessential. It is not n

problem of sex is 5 very complicated oue:
2 lmowledge of the study of P ya flowers
bulletin like thie. J1 STy (o o into the details inoa populd?
ol‘miﬁwnioyl [ b owever for those who are interosted the followIDA
% ] : 1)'1), ol papaya pl:mtx;wmnlinq totheir flowers will he of use
L wecious prstallate @ with 1y poe femgle
m the feat axils. This o

e NS CPhes =t e normad feme ) plicnt

2, WLeioins 5 ] S Wi ol
LCHOs slaminale : with longs narrow tabular flowers '”'"“‘"’1(‘(1

on done hraneline i
: o peduncles grewing i N X es. This is the
noimal nude plant ‘ T ol hie

S Andromonaeions R
peduncles,
1. Polygaiinis -

s
Howers onlv on the stem

make gl hermaphrodite flowers on long

(O mali, fo
. atey Temade aud e
the same long peduncles H

D Polygamons - i
on the \Lflio " )1‘15' (B) with male, female and hermaphrodite flower®
stamens lmdvt}p 'mtt}’ the lutter beiug of g types s one with
st 8 e other with 5 stamens - s e ' its

6. Males : () 2 BRIENs - the flovers give Jong froits.

L with male flowers Jhort i ;
the asils of the v, rsoon short peduneles directly 18

gv”];i""!ﬂ/ﬂ:\i; (B) on long peduneles with ny

! Gamimie and l’i;.l-\\'il Than—-Bulle(in N ;
bure, Bombay. . &_53 an—-Bulletin No. 4 of 14

rmaphrodite flowers 00

my hermaphrodites.
- - e

S ol the Department of AS”C“L

J

8. Males: (C) Separate males and clusters of male flowers with
hermaphrodites. This gives long {ruits.
9. IHermaphrodites : (A) on long peduncles,

10, Hermaphrodite : (B) flowers with o few female flowers.

L1, Hermaphrodite : () Howers with many females.

[t must be remembered that none of these types or varieties are fixed
and it seems that the papaya is still in a plastic condition as to sex.

To understand the complicated classifieation more simplified from the
average reader’s point of view, we give below the following extracts from
Popenoe® -

“One of the most remarkable features of the papava s the
irregularity  whicly it presents in the distribution of the sexes.
Normully it is dioccious, with staminate and pistillate (male and
female) flowers produced on different plants.  Cross-pollination is
necessary to enable the pistillate Howers to develop fruits. This is
effected by insects. Among seedling plants the number of staminates
is usually vreater thau that of pistillates 3 Only o few of the former
being necessary as pollinizers (certainly not more than one in ten).
This excess of stunmates is, from the geowers” standpoint, an objec-
tionable feature.

STnoaddition to the  staminate and  pistillate  forms  many
mtermediates have been observed in which both the sexes are
comabined in one plant.  Staminate flowers may oceur with rudimen-
tary stigmas and overies which give rise to small worthless fruits ; and
there is & hermaphrodite type which regularly produces perfect lowers,
is self-pollinated and yields excellent fruits. Numerous other forms
have been described (see the bulletin by Hivgins and Holt), but the
importance of these 1s lessened by the fact that during the life-time of
a plant it may change frongone lovn to anothey.

 In general it may be said that plants which develop from the seeds
as pure pistillates will vetain their sex without modification. but plants
which commence life as pure staminates may undergo a change of sex.
It has been asserted that a change of sex may be induced by topping
the muale tree or by breaking its roots. M. J. lorns. who studied this
question in Porto Rico, reached the conclusion that other conditions
than the loss of the termunal bud must be present to induce a change
of sex and he suggested that the trees may pass through definitely
recurring cycles of developrient. and be subject to the change only at
certain periods. L. B. Kulkarm. who investigated the matter in
India, came to the belief that change of sex 1 not in any way connected
with the removal of the terminal bud.  He found that 1he male plants,
in the course ol their development, may present a number of sex
combinations as follows :- -

First stage : Staminate flowers only.

Second : Staminate, with a few hermaphrodite flowers.

Third : A few staminate, with many hermaphrodite lowers.

Fourth : A few staminate with many hermaphrodite and a few
pistillate flowers.

* Popenoe- -Manual of Tropical and Subtropical fruits, pp. 235,



Fifth : H
Sixth: F
Seventh :
Bighth : s sousssave somroan vany
Thus the plant in the course of its life history may change from 3
staminate to a hermaphrodite and then to a pure pistillate.”

From the commercial point of view it is a very difficult problem how
to eliminate the pure male and the hermaphrodite plants in preference
to pure female plants. It is.not known at the time of planting whethqr
a Particular plant will turn into male, female or hermaphrodite. It1s
only after about six months when the flowers appear, that the sex can
be recognised. There are instances where papaya plantations have failed
merely for lack of means of identifying sex at the tirae of planting. With
our present knowledge it is not possible to do this. In the circumstances
we should plant two or three scedlings in each place.  After the appear-
ance of the flowers males and hermaphrodite plants are cut out giving
preference to the pure fenwles. 1t has also heen found that vigorous
growing plants gencrally turn into male plants. But before discarding
any such scedling, it is necessary to wait after trangplanting till they
blossom. 1f gaps are caused by all the plants in the bed turning into
male the neighbouring trees may be induced to branch out to occupy
the vacant space.

Male plants bloom carlier than female plants. Hence it has given rise
to the belief that all vigorous plants are males. In one of our orchards
consisting of 215 papaya plants the following percentage of sex was
observed :-— ' '

Pure female plantyg

33 per cent.
Pure male plants 5

() 1
Hermaphrodite plants 62
100

CHAPTER VI.
CurrivaTion,

Preparatory tillag.a.—~ln the hot weather the land is ploughed and
ya_rrowed as many tines as possible uptil a good tilth is obtained. Then
1t is made perfectly level. Pits of the dimensions 2} x 24" w2 ghould
be dug at 8 distance cither way. The size of the pit may vary according
to the nature of the soil. Tn loose soils it ig not necessary to make big
pits. The surface soil should be thrown on one side and the subsoil

aeparately. Pits may be left exposed for a few days. Then they musb

- be filled with surface soil mixed with well rotten farm yard manure at the
rate of 80-100 ibs. per pit. 4

J 1f possible bone meal at the rate of 3 ths.
per pit may be added to achieve better results. After this treatment
the pits may be marked with small sticks and left till the planting season.
At the'advent of the first monsoon rains sen should be grown fDor green
manuring purpose. After a month and a half’s time when it comes t0

Howering it may be ploughed in. This will add to the fertility of
the soil,



k!
b
b |
g
3
|
4
]
3
n
B

SRR PR s T it A

PLATE No. 11

((l) D‘L(‘]]l\' 0 S (‘> l

less S\ thick ; 1 l"ll.‘“.\,'*l l']““(/" ¢ ( ’) ‘ l”d

sser th ness, l'](lIILU(l at 2 distance showing “H.““Ir “‘l”h | (

; ([)) St,(!lll‘\.' of Papaya, 1!] { t 8 |

bl‘C&LCf t}licl»[ 1 . ha'd ants I 19 ) ! 3 i . u
e th‘l“ “lc ub,wc‘ lanted g lllsLlLlth show ill}; Jesser hel

(Lo fac pag’ ‘

<
S
=

7

 Spacing.—We have hitherto made a few observations on the spacing
of papaya plants. Plants were planted at various distances ra ing
from 2 feet to 8 feet from plant to plant. As a result it was found that
the thickness of the stem was inversely proportional to the spacing. (Vide
Plate No. IT). This may be due to the lack of sufficient nutrition on
account of overcrowding. Border plants were not taken into considera-
tion. It was also observed that as spacing decreased the height of the

" plant increased to a certain limit. '
" As has already been stated the papaya does not generally branch.
[t zesembles a palm tree in the habit of its growth. The plantation also
" does not last for more than three years. The normal distance 8 feet is
generally quite sufficient. To facilitate intercultural and other opera-

tions by bullock power the distance may, if necessary, be increased to ten
feet each way. :
Planting.—There are two methods of raising papaya plantations
~ and they are as follows :— ‘
; 1. Planting seed in situ
versus
9. Transplanting of seedlings. :
Planting seeds in situ relates to the sowing of a few seeds in the bed
or the basin direct where a plant is desired to be grown. This is the.
~ practice in Khandesh. After the germination of the seeds all extra
“seedlings are taken out retaining two or three vigorously growing ones.

The other method is transplanting. This involves raising of seedlings
as described already. They are also planted in the pits already taken
" in twos or threes at the usual distance of 8 feet apart. ,

* Raising of seedlings n situ is a more expensive method than trans-
~ planting. It involves more labour for watering, weeding and for taking
care in the early stages, while raising seedlings in beds requires less
" Jabout as they are all in one place. From the observation made on a
few self sown papaya trees in Modibag, the' writers have come to the .
* conclusion that the time taken for flowering is late and the fruits borne
are rather smaller than those borne on transplanted trees. .
~ There is another practice ‘of establishing papaya specially where
~ originally the plot is meant for vegetable growing and it is the intention
~ of the grower to turn it into a papaya plantation afterwards. . Simply
~ gyeeds are thrown into the beds at random along with the vegetable
seeds. Here it is quite true that it involves no extra expense. But
" the defect lies in encouraging a larger number of trees to grow in each
bed. 1If by chance all of them turn-out to be female plants the planter

‘always hesitates to thin them. As a result overcrowding of plants

takes place and consequently smaller fruits are borne by the trees.

TInterculturing also-becomes difficult and its neglect leads to unhealthy
on tion of the plantation. . IORA S T

 The other method where two or three seedlings are transplanted in

~ the same bed is also open to the same objection. AT
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Irrigation and Drainage—The papaya responds easily to liberal appli-
cation of water on well drained soils. The fact that it grows on rich
soils Wit].l out much water and bears a fairly good crop goes to show that
at leas§ it will not require as much quantity of water as other orchard
crops like the banana, citrus, etc. However if the plants are regularly
irrigated they produce big and sweet fruits. Watering is required all

the year round except in the rainy se i j
distributed rainfall. y senson it there is proper and well

The papaya is exceedingly sensitive to stagnatio its
collar gnd roots. This happens either during %eaVyI;a(i)lflsw(;tsfhxu;i Iits
are 1r‘ngated constantly with an excessive supply of water. The general
practice followed in preparing beds for this crop is to make either round
or rectangular beds. These beds are filled to the brim with water. As
a consequence the roots and the succulent and hollow stum ai)sorb
more moisture than required and they begin to rot. The roIt; on the
collar first appears at the base of the stem and then. gradually spreads
upwards, and the plant dies. To avoid this trouble the ?olfowing
improved system of preparing beds for irrigation should be adopted.

, The suggesilt_ed method consists in digging a cireular concentric trench
fila,ng a radius of space about two feet from the stem. The trench
s otu d be aAfogt and a half wide and about 8" deep. In the year 1917-18
f;e;r?;; qe%}ierrli:;en;sl Vtvlfre carried out in the Ganeshkhind Botanical
ns, e ring and i irrigati >
{following results were recorcgledr:l—— pasin systems of imigation.  The
1. As to the quantity of water the basi
received more water than the ring system

2. The growth of pl . . )
the basin. g Plants was more vigorous in the ring than

n gystem of preparing beds

3. There were more bearin i i
4. The fruits were bi § plants in the 5
in the basin irrigation.
5. Plants in the rin
month than those in th

AR ng method of irrigation.
8€er m size 1n the ring method than those

8 lrmigation produced flowers carly by one

mont ' e basin irrigation.

Thee;; tis; ;1;: :1;1;;1; systerq of irr@gation, isan indirect method of irrigation.
come 1nto direct contact with the tree which receives

:;itiz; lz)}f, \I;chzglati{‘)ﬂetﬂ::l :?iVOifding the rotting of it by excessive appli-
aeration. h of the plants is also maintained by proper

co:lri?il:ie;n;? g}\’enuonce i 10 d&}'s. according to the soil and weather

In & heav na falbout 24 waterings may be required in a year.
stagnation o¥ \frz,ltlel;ra'l fract or In a year when there is heavy rain the
just before the begi .sute fo take place. As Precautionary measure,
and all the grou gdnnlng of rains the prepared beds should be destroyed
ground made perfectly level. Otherwise water will accu-

mulate : :
sn‘:a,%lll t;r(:::(l;?:sn :L};Lricf}ifebggs .bItf-, the tract has very heavy rainfall, then
. of water. aug between the rows to drain off the excess

Manuring.—-From the fact that the papaya bears flowers and fruits
for a fairly long period, it shows clearly that it requires heavy manuring
of one kind or the other.

The following manures have been found to be used by the cultivators
with success in various districts of the Presidency: (1) Farm yard
manure, (2) Cow-dung, (3) Sheep-dung, (4) Wood ashes; (5) Bone meal
or bone ash. ’

The general method of manuring the papayas in the Deccan is to apply
about 20 1bs. of farm yard manure at the time of transplanting of the
seedlings. If the pits are already manured as stated previously it is
not necessary to manure at the time of transplanting. The second
dose at the rate of 80-100 Ibs. of F. Y. M. may be given after about four
or five months before the appearance of flowers. The third and last
application of equal quantity is given after one year before the rains
set in.

Round about Bombay and Poona where there is a good market for
fruits, bone meal or bone ash is generally used in September after the
rains are over. In Nasik District cow-dung or ash or both are the chief
manures used for this crop once in a year. At Ahmedabad excellent
papayas big in size and sweet in taste, are grown with success on the
effluent only. In Sind sheep-dung or ash or both are made use of twice
In a year. ‘

The best fertilisers for papaya have been found to be dead vegetable,
animal matter and house waste. Once a year a sprinkling of bone
ash over the surface around the base of the tree produces sufficiently

good results.*

Sub-crop.—When Papaya is grown as a main crop low growing vege-
tables like chillies, onions, tomatoes and others may be taken as inter-
crops for about six months with advantage. Afterwards the trees
grow bigger and shade the space below rendering it impossible to grow
any vegetables.

The Papaya itself serves as a good inter-crop in many of the fruit crops.
We have observed that in the case of young fruit trees where spacing
is more than 15 feet or in young mango plantation a row of papayas
between two rows of such trees can be profitably grown. As the papaya
is only a two or three years’ erop it does not much interfere with the
main plantation. All such trees as for instance citrus and guavas take
more than three years before they are subjected to the treatment of root
exposure. In the case of mango, citrus and guava orchards, wherever
irrigation facilities are available, the papaya makes a profitable
inter-crop.

Interculture.—If sufficient spacing, ¢.e., ten feet, is given, the annual
cultural operations can be carried out by bullock power. In a year

~ two ploughings and two harrowings crosswise are necessary. Only

* Bulletin of the Department of Agriculture, Jamaica.
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beds and water channels should be laid out. Besides, occasional
stirrings and weedings must also be attended to. As already men-
tioned under irrigation, the beds should be broken before the rains
and the whole ground be thoroughly levelled. If the tract 1s a
heavy rainfall one, trenches hetween the trees should be dug to drain
off the excess of water.

CHAPTER VIL

DEvVELOPMENT OF FRUITS.

Flowering.—After about five months from the date of transplanting
of the seedlings flowers begin to appear. If, for instance, the papayas
are planted in November after the rains, flowers appear next April or
May. The fruits become ready in October or November, i.e., the time
taken for the fruits to develop is about six months. Tt will be evident
from this that the ripe fruits may be expected in about a year from the
time when the plants are set in the orchard. Flowering, development
of fruits and the barvesting of matured fruits continues for about nine
months, i.e., till the end of June or July. In the Deccan it invariably
happens that there are no ripe fruits of papaya available in the market

cold the tree will not produce flowers profusely and if produced they
wﬂLl not set into fruits. This state of affairs will happen from January
to the beginning of March. So naturally a gap in the harvest is caused
during the months of August and September. ‘

of (;ach lgf,f. Th_e number gf flowers on each peduncle varies from three
to limyt he }‘Egrmma! flowering being the oldest and the biggest. Nor-
g:‘mg" 1e dlS t Al: t:}f;mnal flower that sets and develops into a fruit unless
Coma i a.r Rt m]st_ﬂol\iver develops vigorously the other branching
develops into Ilatlfr;{}iiz}; ?::I;I}’;es:ifll- fAS ahgeneral o e
¢ E > axil of e J i 1 ‘
me(f:ope, other flowers @lso developinto fruigﬁc. lss iat:;)aﬁll;t:l]:: Zrl(f\:gf;;
:reeruitosw?k{ag placf in the limited space. It becomes inteﬁse as the
el fhe ) &ge k(;:t n the. young stage the tree is making rapid growth
and th frgits > dwee? each node is longer and sufficient space 18 afforded {
o the inter—node‘lre op. AS 'th{a tree grows older the growth is stunted
and the mnfer nc a, usgaqe 18 limited and there sets in competition bet-
e I;m(ti tf}lln‘cs. As a consequence some fruits do not make ;
wastage and to aﬁl €y remain small and compressed. To avoid-
thinning becomes :Ir:; 9(‘)fcetl'}lergg:1;$l£r‘ of frgits to develop propeﬂ}_"
' - 88 oD T 1
easily and quickly performed with a kllifleervf:}t\l(fﬁlijhol;}rl:ﬁtg I:riazl;ﬁ 111?

the space left unploughed may be dug by manuallabour. After manuring, -

-
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till about the end of October. This goes to prove that on account of *

lT};;n:lzlngﬁthe Sfruits—In the dioecious pistillate or the pure female
pan ¢ flowers are commonly borne on short peduncles in the axil

the young stage.

11

Experiments* on thinning of papaya fruits were carried. out in the
Ganeshkhind Botanical Gardens, Kirkee, in the years 1910 and 1912.
In the year 1910, 10 plants were operated upon, one plant being the
control, with the result that the process caused much greater development
of the individual fruits, one being as heavy as 8 1bs., and the remainder
ranging from 6-8 lbs. The unthinned tree had many fruits which had
crowded and deformed one another. The experiment in 1912 was
conducted on a set of 10 plants and a set of equal number being control.
The results obtained were that the average number of fruits from the
thinned plants was much less than that of the unthinned, but the average
weight was correspondingly greater. But the increase in weight was
not sufficient to compensate for the loss of fruits. So in conclusion it
may be said that thinning the fruits increases their size and prevents
crushing of fruits though it may not pay in every case. The difficulty
is to hit on exactly the exact number of fruits to be thinned out to get
the greatest weight compatible with the greatest number of fruits. This
can ‘only be obtained by practice and it may be recommended to
remove only such fruits as are expected to go bad by crushing.

CHAPTER VIIL

SEEDLESSNESS IN Papavas.t

Observations made by the writers and by Mr. P. G. Joshi, Superin-
tendent of the Ganeshkhind Botanical Gardens, Kirkee, show that
perfectly formed papaya fruits containing no seeds are of not uncommon
occurrence. During the months August 1923 to February 1924, these
appeared in the Ganeshkhind Botanical Garden orchard on eleven
female trees in the following numbers :—

Month Nlr;r‘;i:lt::its seglti’t;ss
1923— |
August B .. .. 14 0
September - . h 40 0
October .. o T 26 4
November .. . e 21 8
December .. . - 9 T
1924 i
January . . " 18 9
February .- o . 14 1

* L. B. Kulkarni—Article entitled ¢ Investigation on Papaya > Agri. Jour. of India,
Vol. IX, Part IV, October 1914.

+ This appeared as a note written by the authors in the Agricultural Journal of
India, Vol. XXIV, Part I11, May 1929.
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PLATE No. IIT

Fig. 1—SHOWING HOW UNOPENED FLOWERS ARE BAGGED.
[To face page 12
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Fig. 2—SHOWING VARIATION IN SEED CONTENTS OF FRUITS ON ONE AND THE SAME TREE.
1. Fully seeded fruit ; 2. Intermediate type having fewer seeds.
3. Seedless fruit found without bagging.

(Note the bulging out of seeded portion) ;

[To face page 12
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CHAPTER XIV.

T Tue Extracrion or PapaiN rroM Papava.
con he ¢Xtraction of papain is unknown in this part of the
aly Nry. However enquiries are always made by enthusiastic growers
OUb it To meot such enquiries the following summary from Higgins

d Holyx given for general information.
P“P“‘in, the active principle in the juice, can be separated from it by
s of aleohol and either the juice itself or the separated ferment is
:"‘)W well known to possess the power of digesting proteids. It s freely
ed in medicine and hence the industry is flourishing to a great extent.
& term ¢ papain ”’ formerly applied to the ferment is now applied to
This product is supplied to
The

{ s .
thm(l Jniee either erude or manufactured. ;
' American trade chiefly from the West Indies and Ceylon.

f"”mvmg.); in brief is the method of collecting and preparing the juice.

The fruits that ahound in juice are generally tapped, in warm weather
When the tree is young, The morning is always preferred as the flow
af that time is profuse. Very shallow incisions § of an inch deep 3" apart
rom each other are made lengthwise on green mature fruits. This
Proccss may he repeated once in three or four days. Care should be
taken to ume non-metallic instruments and vessels. It is better to use
4 bone or ivory blade for making incisions and glass or earthen-
wire vegsels for collecting the juice. Immediately after the incision
coagulation of the juice takes place and it must be scraped from the

Surface of the fruit.
The juice is immediately dried as it is being collected. Otherwise

decomposition of it begins. If evaporators are not available for drying
the juice sun-drying is preferred. When the juice is completely dried
it may be ground in a coffee mill. The cream (:olou‘red powder thus
prepared should be preserved in bottles.  The product is further exported

to America and Kurope for purification.

It is expected in Ceylon that each tree to yield on an average 4 ozs.
of dry powder and this is sold at Rs. 6-4-0 per 1b.  Our local variety
Gujarat gives an equal quantity of papain per tree while the Singapore,
it was observed, gives double the quantity. Calculations show that a
) per acre can he realised by carrying this industry.t

net income of Rs. 200

* Bulletin No. 32 of Hawaii Agri. Ex. Station ‘ The Papaya in Hawaii p. 16.
t L. B. Kulkarni—Poona Agriculturat College Magazine, Vol. XVII, No. 1, Article
entitled *‘ Papain Extract’ p. 16.
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APPENDIX No. 3(a)-

The foll APPENDIX
> fo i :
owing data are used in ‘ : . P - P .
1. Cost of lab d in the appended st ‘ Statement showid figures of cultivation for Papuyc crop for three
charged at 5 ad our—Man charged at 10 rement years J7 921-1924.
nnas per L @b annas
an Jes r day, boy che as per d . \ D : : .
d bullocks charged at 10 }t’l’ln a)y charged  at r)].ml lay, woman (Area :—16 gunthas, - 2 acre. Spacing 8’ either way. lafe
g pé I3 N . ' L9 Bt a8 R J
2. Cost of material—F 5 per day. s per  day of the plantation o years and 4 months.) ,
erial—Fa ,
bonemeal at Rs. 85 per cart I'lIn gdl‘d manure at Rs, 2 T T - . e
-10a b S, 5 S
Two cart-loads ar 1 ' per cart-load, 3 10212 3 1022-23. \‘ 1923-24.
' ¢ equal to N i = T - -
3 : : one ton (2 0. | Operations, ete. | =7 ‘ ! _
\ One iron basket of manure weigh 1 (2,240 1bs.). \ o | Gt F— \ cost, | Taour. st
9. Superv‘ . velghs 20 lhs o L K | - o . ~
1sion charges—( ~ IS, ' | ! 3 . .
cost of cultivation. ges—CCaleulated at 13 anna | | W, By Bewedy y.w, g Reoanopd A w. B.| Be a.p
4. Marketing charges—Cl ) as per Tupee of the ’ ! ‘1 poughivg L+ 8 '7 8o 30 sl w0
. L — . H . | '
mn num harged ¢ 2 { Harrowing and :
ber of the total yield " wtoone anna per 100 1t tevelling Logow ll i3 0 30 ol 6 1 6 28 ¢ 9 411 0
sld. o : ‘ \
f). 1*t\xss.es&sment of the land—-A bs. or 100 s Cost of planie «\ J |
calculated fr i —~Average fi (500 seedlings): | 5 0 0
’ om the ass ge figur 1
rASsessIne o e of Rs, ¢ . : b :
numbers. ssment. figures of the Rs. 3-11-3 per acre 3 ' Planting 8 o nio B2 o l
surround] : - 5+ Manure aud : :
6. Value of the land-—The 1 ‘ mg survey > 1 Cwanuring® R B B ol 13 8% n\‘ s g 8 00 @ 0 0
—_The . | |
rcfmnd about Poona. (Figure and is valued at Rs. | o | proparation ! o “\‘ . A
inel ) 25 were - at s, - beds . o o ol 58 & H B0 OC 5 .
of the Principal, Coll gures were got from th ,800 per acre o e w2 o goao g 3 200
7.1 ’ ege of Agriculture, P e land acquisition fi l 7 | Lrigation andd, ; i _
. Interest-—Interest is ch » Poona.) ion file e ringt st Y ol owoT g B s 7 8213 31 0 29 14 O
St 15 charg a4 €
’ 1‘;,6(1 at 9 per cent. on t} g | Intereultur® 0 6 S v 14 BT 2 b l a6 14 0) 11 861 0 4315 9
. ¢ 8 : ' ' [ !
um lIlVOHt(B(l, @ TntercropP .36) 16 19| 38 8 (ill 103 0 l 40
iy i1 ' ' i s €
10 | Harvesting \ 3ip b 05‘ 1 4 o{ 6y 2 0. 411 0
i — T e T - \"7"‘- L~ e
Total - 794 a1p 43| 109 1 6 100% 808 20| 135 0 u\ &} 97k 6 \ 1012 9
‘ 1 \ 2

i
* [ the sccond and third year the amountcontaing the value of manure Re. 21,

§ For the whole period, the irpigation chargessre Rs. 15-3-0.

\ Cost
. Years. Total cost- calculated
] per acre.
‘\
E Rs., & P Rs. a. p.
1921-22 " 100 1 6 272 11 9
1922-23 ) 165 011 387 10 6
fz_,____.._-——l—m— S
ntistakenfrom Bulletin No. 1530f 1928 by thesame authors

N. B.—The abovestateme

[t does not contain the cost for digging pits.
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APPENDIX No. 3(¢).

) ol profil.
N showing annial nel | Il
Stedenie " e )
Statement showing figures of return for papaya ciop for three years 7 I
Sfrom 1921-1924. z

| 1022-235. 1023-24,

No. | Jtems per acTe. ‘ i
- - e o ' Re. A, p Rs. a. D.
— (oAb :
| 192122, 192223, 192521, Rs. I 196 15 10
: 272 11 Y «
e t\ix‘:n::(;oogf ‘ - tion =2 o0 w6 5 6 30 10 6
. . an- ; . Livatiol 95 0 .
Qe | Rate. Value, Q) Rate, | value, QU Rate. | Value. L | Costof cultiva = 173 2 6 9
i . ¥ Y. o oharges 011 9 3
ST - e L S 2 | Supervision ‘ | T 5113
i L=al g ‘,Rs. a. p. Rs,a. g 9 Marketing charges 31 9
! Yield of the - 2335 1At 2as 201 1L 0] nase At2 11854 0 and .
' main cml’} No.of | per \’ No. ol lag. per 4 | Asscssmentof lat e
Papaya. ‘ fruits. | frait. ; fruits, [fruit. . s o5 12 4
i Yield of they 4375 | At ¢ 205 1 2 . | 304 11 9 ‘ ==
| sub-crop. 1 ms: pu: 4 i i ‘ o
I i Tin- | pe i ! -
| | alo). | Ih. ‘ | ! e
) 1 : ' oy 3212
v | o 7 - K - V*l r conl. on the wum R 100
Total 051 2o o s 5 | Inferest oL@ IC - ! I
i inve — —
' A 7
PO ) 1 467 12 6 396 & 4
eded, ~ ]
! _—
Calenlations per ucre, e s
' ) 720 11 0 2L
i . N : 51211 0 T
‘ Yield of the ‘ . p Valuo of the yield N
Years, main cropin | Yield of the Valne per .
numbers, | Sub-crop, acre, e e 0 s
S ; e . 180 & 3 261 14 G
! Rs. a. p. 7 ] Guin
1021-22 10,9734 1hs, 51211 ¢
I (brinjal),
1922-23 5837  Nn. ofl £720 11 0
{ruits, i
1023-24 8,705  No, of . 1,213 2 ¢
fruite,
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