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GENERAL

Fruit trec plantations were once only
the monopoly of the rich and the trces served
more as ornamental plantations rather than an
cconomic source of income ; this was only 50
years ago.

The people were ignorant re the various
branches of sciences of cultivation, manurial
systems and irrigation. Due to present cconomic
chaos people have taken up fruit-growing and
its culture on more or less larger scales. The
farmers have realiscd the present change of
things, taste and education of the public at large,
and have felt a kcen necessity for fruit cultiva-
tion and its upkeep.

Fruit-gardening is a science by itself and
nceds education, economics and capital. Though
it is found that the general acreage is increasing
from day to day, still the principle of maximum
yield in minimum time limit is wanting. In
certain parts the gardens have done well for the
first few years but later deteriorated to a great
extent. Hence a plea for scientific education
and precision is essential.
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Capital.—Capital is one of the main balanec-
ing factors in Horticulture. The mango, orange,
cocos nucifera, grape vines and chikoo require a
good amount—especially for the purchasec of their
seedlings and grafts. The seedlings of guava,
fig, lemon and pomegranate require less cost.

Grape vines are costly affairs. The initial
cost of seedlings, standards for supports and pre-
paration of soils, irrigation facilities cte. is great,
soon after expenses for interculture, pruning,
manurial treatments etc. are incurred. Once
however it is established most of the income is
realised through catch crops—such as chillies,
brinjals, onions and other vegetable crops.

Marketing places.—Fruits are perishable
goods and hence vicinity to marketing places is
one of the essential factors in realising their full
economic value. Railway facilities, roads, and if
sea and river sides, cheap plying boats are neces-
sary for their safe transportation. Mango-fruits,
oranges and pomegranates last longer—while figs
and guava fruits are delicate and perish soon.

During recent times motors plying on hire
are helpful and have facilitated fruit transporta-

tion to a great extent,
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Customers.—Before plantation one ought to
consider the local demand for fruits. In many
areas solitary gardens are unapproachable to a
customer unless there are other plantations for
purposes of comparing and settling prices of
whole sale transactions.

The owner ought to possess sufficient know-
ledge of tending trees and local labour. In many
plantations, due to crowded ficld operations
labour is scarce and trees suffer from unwieldly
growth and various discases. This unduc delay
is the cause of detorioration in field and conse-
quently regular sales are discouraged. Round
about Poona vines have mildews and scale is not
uncommon on oranges, hence gardeners ought to
possess sound knowledge of local conditions.

Garden Soil.—Garden soils should be well
drained, porous and rich in organic material.
Heavy soils have tendency to crack and this has
a deleterious effect on the roots of the fruit trees.

The best soils arec medium black with %
layer soil and below murmi sub-strata. It is
found that a slight proportion of Calcium is help-
ful in soils as it helps proper drainage. The
sub-soil strata always differs in its chemical and
physical properties though in appearance it may
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resemble the surface soil—hence great care is
taken in their ultimate pulverization while deep
ploughing is taken wup. This operation is all
the more important in garden soils, before suit-
able plants are established.

Soils near about nallas and rivers are gener-
ally preferable, but in certain tracts of Ahmed-
nagar district soils are deliterious to fruit-
growth. TItis found that along the banks of the
River Seena the soil below 2 shows hard pans
and with large quantities of poisonous salts. No
fruit tree is capable of growth and often irri-
gation wells show brackish and saline waters.

In certain parts the adjoining soils and
crops therein are some of the factors that deter-
mine growth of new plantations. Sugar-cane
fields along the higher levels percolate a good
deal of moisture into the adjoining gardens and
this is an instance in question. Plantains, how-
ever, seem to fare well. These also show a sort of
limit, or in excessively irrigated fields they grow
sterile and in rare cases a small yield is available.

The question of soil drainage along the

canal sides is claiming the attention of the
Agricultural Department and fruit plantations
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ong the canals is not an easy operation to tackle.
il showing An undue amount of percolation
seds drains and such crops as mango etc. that
quire no 1irrigation after 4-5 years time, are
.ghly recommended. In certain areas deepdrains
ong the fields arc necessary and so also plan-
tions of guinca grass. The grass is useful in
smuch as it serves in binding the soil particles,
ssorbs excess ot moisture, and is also useful as
dder to cattle.

Now taking for granted the soil is well
rained on a higher level, is deep cnough and
ven sub-soil water available, still the irrigation
ater needs examintion. In Ahmednagar and
holapur district the water is found to be brack-
vh containing salts. This is deleterious to trees
ut Rabi and Kharif annual crops escape the bad
ffects in certain areas due to excessive irriga-
ion of salt-water soils which are uncultivable.
'he irrigation water needs chemical analysis
efore being utilized for the crops.

Canal-areas and fruit cultivation need further
onsideration. Iruit trees (mango) require less
vater and for 4-6 years only are recommended.
>apya and plantains are useful since these last
mly for 3-8 years respectively. Grape vines and
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along the canals is not an easy operation to tackle.
Soil showing An undue amount of percolation
needs drains and such crops as mango ete. that
require no irrigation after 4-5 years time, are
highly reccommended. In certain arcas deepdrains
along the fields are necessary and so also plan-
tations of guinca grass. The grass is useful in
asmuch as it serves in binding the soil particles,
absorbs excess of moisture, and is also useful as
fodder to cattle.
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only for 3-8 years respectively. Grape vines and
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cane cultivation require consideration, since their
harvesting time is in February when labour is
generally scarce. Canefields also encourage
mildews on grapes, due to damp and cold
weather. In well drained soils, oranges, lemons
cte. fare well.

It is found sometimes that in small areas
which lie in betwcen hills, due to radiating heat,
no fruit culture is possible. During summer time
there is excessive heat. Trees dessicate enor-
mously and the blossom is meagre. No irrigation
improves the condition—these soils are only
useful for annual crops and slight chances of
wild types of mangoes or fig growth.

Trees and spacing.—This is again an im-
portant consideration. In certain parts, orange
fruit trces have been planted 10" apart, in other
localities 14'-15" apart, and in Khandesh 18°-20".
The same consideration arises in mango-culture.
In general, however, sufficient distances in roots
of individual trees are essential. Ficus sps.are
seen to send out roots to a length of 125.
Orange trees are capable of sending out roots
to 30°. For practical purposes these dist-
ances do not count. On an average, roots and
rootlets spread in directions of food and water
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and this rule holds good till trees grow to a med-
ium age. The consideration of distances de-
pends largely on the spread of branches, and
hence this growth is a criterion of approximate
spacings. Morcover this has to be suited to
different climes and soil conditions.

Wind belts.—In fruit culture wind belts arc
cssential. This is neccessary to afford protection
from animals, and thicves as well as hot and
cold breezes.

In Konkan, areca, catechu and cocos nuci-
fera trees need protection from sea breczes, hence
Pongamia glabra and Thespesia populnea serve
best as wind-belt trees. They show deliterious
effects of hot sca breezes and thus healthy
growth of blossoms and fruits are affected. In
precarious conditions even fresh and terminal
buds are scorched and the general appearance of
the plantations remains sickly. Surat, Badoch,
Kathiawar etc. show cypress wind-belt trees
along the coastal regions.

In many parts =, [y, q&EN, g8 AN, GER M
serve as protective trees. The various plantations
of oranges, figs, banana, guava, pomegranate etec.
need these wind belts. This is essential in pro-
tecting wind-borne diseases of various fungoid
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spores and more so in grape vine areas. It is also
advisible to have these belts erected before
actual plantation is done and thus most of the
inscets and fungoid pests are warded off.

Plantations.—The trees on transplantation
show blanks in certain rows and these should be
filled in from time to time. One ought to take
great care in maintaining cven growth of plants
and also of the same age and vitality. It is found
in certain arcas that ordinary farmers have
little choice in selecting onc and the same
species of trees only, andin many cases he has a
variety of fruits in one and the same field. This
diverts tree growth and yield is uneven and poor.
The fruits deteriorate in quality and gradation
and fetch less value. Hence it is essential to
have trees of the same type, age and vitality in
order to effect steady yield and income in regular
seasons.

At the beginning of new plantations there
is practically no income and it is advisible to
have a few catch-crops. These are advisable
only on a small scale so that no harm comes to
the main crop. Certain plantations, like those of
oranges ete., do not require much watering, hence
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lucerne grass or banana as sub. or catch crops
are deliterious. Even papaya is not advisable
since these shade trees and soil.

Only those crops growing short and capable
of yield in six months’ time and requiring little
moisture are recommended, like chillies, garlie,
cabbage, knolkhol and other vegetable which are
quite suitable. In cases of old plantations, cucum-
ber #zHY, IT(Y, AT cte. are tolerable.

Great care should be taken in irrigated soils.
Most of the canal side arcas have become
permanently useless for cultivation purposes,
through excessive moisture. This renders soils
sticky, unhealthy end encourages obnoxious
weeds like lavala, qra, g1, %31, and gU®R etc.
Hence great care should be taken in proper and
timely irrigation of the gardens.

Artificial manures.—These are utilized to
excess in foreign countries, like America ete.,
and only recently India has taken these up.
In earlier stages these manures were used in
excess with no notion re. the ¢ Law of Minimum
Returns ” hence they proved deliterious.

Local manures like those of F. Y. M. pou-
drette, green manurings, leaf litre, bone-meals,
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blood, various oil cakes and ash need encourage-
ment. The soils not only improve their texture
but also the organic-food of plants.

In places like Sirsi and Sidhapur, the arcca
catechu plantations have leaf litre from such trees
as QA, {FHa®w, T, AT, NIAF, [K9F, FiUF, g,
HIgT ete. and soils have available potash and N.
per cent increase, and naturally plant foodis rich.
Hence any dead dying branchlet litre should be
well stored and conserved.

These are put in decp pits with alternate
layers of carth. The litre rots soon after the rains
are over and is available as manure for heavy and
sticky soils. It improves soil porosity.

Fruit gardens necd bone-meal very often and
these are even superior to super-phosphates in
many cases. The former has N. while the latter
is devoid of N. and is also a costly manure.
Hence bone-meal is highiy recommended both
for young and old plantations.

Young plants should have N. as plant-food
since it is an element cssential for leaf growths.
It is also available in F.Y.M., poudrette, &,
43T green manures, oil cakes, fish etc. These
manures rot soon in soils and as such are very



( 11 )

advantageous and are useful within 30 days time,
or so.

Besides the above there is sulphate of am-
monia or sodium nitrate. In soils where calcium
is seen in high proportions, sulphate of ammonia
is recommended, while sodium nitrate is useful
in sandy soils. In certain areas trees are being
treated for Bahars and mostly F.Y.M. is given.
This manure has less of N. and more of phos-
phates and potash, hence it should be replaced
with N. manures in order to eucourage leaf and
blossom.

It should also be noted that freshly dug out
manures should not be immediately utilized
since these have harboured insects which are
more deliterious as crop-pests than the dis-
advantage gained in wastage of the raw elements
of the manure.

This needs exposure and stirring so that
the eggs and caterpillars may be destroyed.
The litre is also full of hot gases as soon as it
is dug out, and it is deliterious to apply the
same directly to the trees. Hence it should be
exposed and dried before it is finally applied.

In certain tracts fruit trees need protection
from birds, thieves,bats and even monkeys. Figs,
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guava, chikoo and pomegranate fruits are often
destroyed. In Konkan monkeys are very trouble-
some and even plantain fruits are to be protect-
ted by means of wire netting; thus it will be seen
that fruit trces need careful attention and tend-
ing for a long time.

During recent times fruit culture has becn
taken up in many parts of India and there seems
a great possibility of its spread, especially in the
Deccan. Mango Artocarpus, integriolia cte. are
being keenly taken up in many parts of Konkan,
Mawal, Nasik, Poona, Satara and Belgaum.
Side and wedge-grafts of mangoes are keenly
practised.

Kandesh, Nagar, and Sholapur have orange
sps. gardens and these also thrive well on irri-
gation waters. Poona, Satara and Khandesh are
places where fig culture shows great possibilities.
Bananas need further cultivation. In Konkan
Ananasa sativa seems to be a paying crop, but
the fruiting season being in the rainy months,
transportation is hindered. Guava trees, how-
ever,are grown everywhere excepting 8. Konkan.

On the whole it is found that fruit transport
by rail is inconvenient and negligent. The
parcels are very roughly handled and at places
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kept for days without transportation. There is
a practice in some parts of Nagar to send grapes
through earthen pots and this needs great res-
ponsibility on the part of the Railway authorities.
Fruits, vegetables etec. arc perishable commodi-
ties and are soon destroyed—these ought to be
transported at the carliest convenience and at
lower rates. It is found that freight-charges from
Goa to Bombay are much higher than those from
Ratnagiri to Bombay. These and other griev-
ances need to be rectified.

The negligence found on the Railway is also
accelerated by careless packing of fruits by the
gardeners themsclves, and naturally the market
value is lessened. In short, fruits ought to be
graded and well packed and would thus fetch
higher values and create a better demand.

Here in India there are no suitable Farmers’
or Fruit-growers’ Associations and in many cases
therefore fruit is either lower in quality or fetches
lower prices. In some of the orange gardens the
fruit is ready as early as March but they are
uneconomic, due to on suitable demand and trans-
port, hence the successive Bahars are neglected
and overlooked. The middlemen are a regular
nuisance inasmuch as the fruits are secretly sold
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rather than in open auctions and the fruit-grower
is hard hit.

Perishable goods need wide advertisement,
and their rates to be published through the daily
local papers.

There is also great demand for raw and can-
ned fruits outside India. England imports large
quantities of fruit every year from America, W.
Indies, the Phillipine Islands, 8. Africa and
Australia.

Countries like those of Iraq, Busra, Arabia,
Egypt are in close vicinity to India and there is
also a great demand for oranges, mangoes,
bananas, chikoo and fruits like ananasa, sativa.
It seems, however, that scientific knowledge,
enterprise, capital and industrial outlook are
neglected, hence a great deal of work has to be
done in the near future.

The raw materials and by-products from
fruit-trees are important and most economic in
some ways. Mango and orange fruits can be
canned and juices utilized for suitable drinks.
Lemon fruits which grow during rainy seasons
can well be bottled, oil extracted, and even pro-
ducts like Citric Acid are most useful. Similarly



( 15 )

fruits like guava, banana, ananasa, sativa and
Artocarpus integriolia can be tinned if suitable
factories are established. The above suggestions
are useful and should be taken up and practised
to suit different climates, seasons and circum-
stances.

Above all, the owner is responsible for the
proper managemecnt, economic yield and healthy
growth of fruit trees. Science as applied to soil,
irrigation and tending of fruit trees, is always
interesting and economic, hence the owner’s care
and personal experience counts. Daily routine
and practical suggestions are the keynotes to
sconomic fruit-gardening.



Vegetative Propogation

GRAFT AND GRAFTINGS

The importance of growing secdlings with
the explicit idea of growing better and healtheir
varieties is coming in the forefront, especially as
studies are advancing in suiting the trees to
environmental conditions; wild types are domin-
ating at the expense of more economic ones.
Vegetatively grown sps. deteriorate and thus
growing of scions over pedigreed stocks com-
bine vigour, strength and suitability with pro-
duction and immunity to various deseases.

Graftings.—Union of scion and stock
cambium. Elaborate plant food material descends
down to growing, parts of buds and on union of
cambium tissue the joints are healed up into one
plant-life, There are scveral types of grafts suit
ableto different occasions and different fruit trees.

(a) Whip graft—In grapes and guavas.

(b) Side whip graft.—2/3 scions can be
grown on one vigorously growing stock.

(¢) Cleft graft—Oranges, mangoes and
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here conical shaped scion is worked on
to thicker stocks as in broken and
heavily damaged trees.

(d) Bark graft.—

(e) Veneer graft.—(Not of economic utility.)

(f) Side graft.—

(g9) Bridge graft.—

(k) Enarching.—This is fairly common in
Bombayand even on a commercial scale
in mangoes, chikoo and oranges.

This is casiest and brought about by “ap-
proach”. The scion is gradually separated by
giving cuts and thus nurtured from the stock
plant into a healthy and productive one.

Fruit Trees. Wild varieties. Propagation.
Mango Wild Variety. Enarching.
Chikoo. Chikoo. ” ”
Orange. Mahwa, Bassia latifolia. | Enarching.

Jamburi, eer lemon,
Pomegranate, Ban-| Pomelo, lemon. Seed as well.
ana, date, pine
apple, guava. Sour variety. Suckers.

Seeds and Root
cuttings,
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Cuttings.—This form of propagation is most
common and trees breed true. This is all the
more important in producing quick results and at
the same time interesting from the point of view
of fruit and ornamental gardening.

Cuttings are taken near about the inter
nodes where the cambium tissue is most active.
A cell is a living unit and has power to produce
roots, leaves and branches. Ceclls of cambium
grow, adding wood tissue inside and bark outside,
and when the wood is formed the cells of cam-
bium help to grow callus from which roots are
thrown. Some of the cuttings grow much quicker
than others and there are scveral kinds of cut-
tings such as : —

(1) Single eye cuttings, Figs.

(2) Simple cutting, 2-3 buds on.

(3) Heel cutting, part of branch, bark and
stem taken.

(4) Mallet cutting, part of stem.
(5) Root cutting, Guava.

(6) Nurse root cutting, roots of same plant
fixed in it and being nursed from the
same plant, Mulberry.

(7) Tip cutting, Olives.



( 19 )

(8) Trenchcon stem with 2-3 eye and
branches.

(9) Dormant cuttings; mostly hard wood
cutting. Trees have distinct resting
period, apples, pears, figs and grapes,
and naturally buds sprout before roots
cminate.

(10) Semi-dormant cuttings,oranges,lemons,
tropics and subtropics, leaves are ever
grecen While taking cuttings leaves
must be left on as there is less storage
of food material and they dic before
formation of rootlets.

(11) Succulent cuttings ; soft wood cuttings
mostly in ornamental piants.  Spine-
less cactus.

Transplanting of cuttings is very important,
the main idea being to give greater space and to
make plants healthy and hardy when taken up
from the callusian beds.

Taking up from the callusian beds and tran-
splanting into open ficlds is to give these plants
light, air and moisturc to make them grow into
vigorous plantations. Care, however, should be
taken to preserve loops and free play of fibrous
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roots with mellow soil all round. The roots
could,however,be cut with scissors whenever the
transplanting of hardy plants is overdue, due to
neglect or want of labour.

Nursery diseases: Blights—aeration is the
remedy. For caterpillars, Pb. arsenate loz. 4 gals.
water.

Aphis, 2 lbs. tobacco 2 gals. water, boil and
after 24 hours add 1/2 1b. soap. Dilute 7 times
and spray.

Budding.— Budding consists of removing
the bud or eye of one plant and making it grow
on another of a closely related variety. For in-
stance, oranges can be budded on lime trees or a
rose on another rose plant. Cut out from below
upwards a single bud from the plant to be prop-
agated. Make a T-shaped section on the bark
of the plant to be budded and raisc the bark by
inserting the thin cnd of the handle of the bud-
ding knife and insert the bud in it. Then secure
the bud in the slit by means of “sopat” or strips
cut out of the stem of the banana plant.

In budding the several kinds of oranges
only a vertical slit is made and the branch is
slightly bent in order to raise the bark. It is
difficult to learn the operations of budding and
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grafting from mere reading. They are quite
simple and easily learnt from an experienced
mali (gardener).

Layering.—Layering consists in getting a
new plant from a tree you want to propagate,
by making a branch of the parent tree strike
roots, while not, as in the casc of the cutting,
being completely severed from the trce.

To do this scleet a branch that will bear
bending down without breaking. Below onc of
the joints make a slit in the direction of the root
end, about an inch or two long. Care should be
taken to leave the ring of the joint intact. From
this ring the roots are thrown off. Keep the
slit open by inscrting a small flat stone. Then
bend this slit portion of the branch into the soil
in a pot or into the ground and cover it up with
mellow soil. Put a weight on the soil to fix
the branch firmly in it. Water should be given
as in the casc of cuttings.

Roots will be thrown out from the ring
referred to above. When they are well develop-
ed the branch can be completely scvered from
the tree. This if practicable is a surer way of
propagating trees.
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Propagation by Seed.

In nature one can find several kinds of pro-
pagation and especcially that by secds. Seeds do
not breed truc to their kind and as such this pro-
blem of propagation by sceds has become an
absorbing subject in recent times. These should
be always from ripe fruits and well stored and
preserved before planting. Pomegranate secds
can be kept for a year or more in napthaline or
2y formaline solution. Some of the fruits can be
kept in sawdust or charcoal in order to keep them
safe from inscct pests and uuhealthy conditions.
The ideal condition is the maintainance of Temp.
65 and moisture 8/9 under glass in colder re-
gions.

Stratifications.—Done generally in  hard
coated sceds (stones), such as in mangoes and
cocoanut. This is cconomic, saving labour and
watering charges. One layer of sand over a layer
of sceds in moist condition or even by using saw-
dust in barrels ; these could be sprouted into
healthy scedlings. Germination can be hastened
by putting them in hot water formaline or even
cracking the hard seed coats, thus giving suit-
able impetus to coty lidonary leaves.
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Preparation of sced beds, seeds and their
vitality, germination percentages and their grow-
ing under suitable conditions, are the most im-
portant questions a successful Horticulturist
should bear in mind.



Heavy Soils and Root Exposing

This operation has been found necessary in
orchards and fruit gardens, especially soils under
citrus plantations and such xerophytic plants
as pomegranates. It not only draws one to
the question of overcoming soil conditions by
mechanical and manurial operations butstudying
plants and their adaptability in overcoming
physical and physiological conditions in which
they feed and nourish their very species from
generation to gencration. One has only to under-
stand how and when to apply a few theories and
principles in order to help economic yields.

Green manuring.—Soils due to organic
humus are rendered porous and open, and more-
over soil moisture and absorbent capacity are
helped. They add nitrogen and prevent wash-
ings of nitrates. Sann Hemp is commonly used
for such purposes and it is found to be cheap in
citrus plantations.

Hard pans:—These are due to various con-
ditions, either ploughing, precipitation of salts,
or using heavier implements indiscriminately.
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These are responsible for causes of such pheno-
menon in trees as “ Die Back ”. A trce shows
dying back or tops get withered till the whole

tree dies due to the roots hitting the hard sub-
stratum.

This could be overcome by breaking the
rock below or hard substratum due to salt-pan
-or plough-pan.

The causes of dic back may also be due to
Diplodium (Fungoid disease) and healthy open
soils and growing roots enunciate the principles
of root exposing.

Root exposure.—This has come to stay as
an important operation in fruit culture. The soil
round about the roots is turned over, plant food
made available and along with these root prun-
ing is effected. Leaves dropped, and food mater-
ial within plants accumnulated, is a direct im-
petus to fruit buds. Thus the very principle of
“Forcing Climate” is evolved or treating plants
for different “Bahars” in order to tide over un-
steady markets. This is all the more important
considering country-side fruit plantations are
almost on the wane or reduced to a nonentity.




Pruning in an Orchard
(Viticulture)

This operation. along with training and
grafting in vineyards in particular, is an essen-
tial factor in the production of a sucecssful farm.
The internodes are filled with soft pith, but at
cach node there is a continuous growth of hard
wood through the cane. If a cutis given just
above the node the flow of muciligenious material
quickly heals up the incisions. It is due to the
understanding of this principle that more vigour,
strength, shape, and setting of fruits are secn.
A canc cut back } buds is a spur. A branch more
than one ycar old is called an “arm”. A spur
with 2 buds is a fruiting spur and a short spur
with one bud is called @ renewal spur.

The fruit is borne in a few clusters near the
base of the growing shoots of the scason which
spring trom the wood of the last scason’s growth.
Thus pruning is essential and corrects faults of
habit such as suckering and water sprouting,
thoughthe effect is so indirect. Due to prevailing
practices it is seen that various systems mould
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the shape of plants and consequently final por-
duction of yield as seen below :—
If umbrella system affected ... 27 lbs.

Junar system .. 8

Single stake system ... b

This mode, and knowledge of pruning, gocs
a long way in ultimate fruit production, taking
soil and climatic conditions as even.

In plantation it is a question of renovating
older vines rather than doing top working  of
spurs. Vines send strong suckers from the
ground ; such suckers should be encouraged and
trained to stakes. The sccondary cancs growing
should not be pruncd as early as April but be left
for ripening till October, the rest of the treatment
being as practised in up-to-date vineyards.

System of pruning : Apart from pruning in
grape-culture we have several others such as

(1) Leader system : The central one allow-
ed to grow and side branches removed,
viz., in road-side trees.

(2) Delayed open centre :

(8) Open centre: This is an improvement
over the other two and mainly useful
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in orchards. Only the centre is open
and the side or lateral branches cut as
the main one. This encourages fruit
growth and healthy regeneration due
to even sunshine.



Fruit Trees

Mango.

Mango is grown in tropical countries, Italy,
E. and W. Indies, coastal areas of Konkan, Goa,
Turkey, in Asia, Arabia, China and Brazil. It
thrives best in a humid climate with black soils
but grows fairly well on lateroite soils. In Bom-
bay, Belgaum and Ratnagiri it is cultivated on
a large scale and its cultivation as a canning
fruit is drawing greater and greater attention
in recent times.

Rainfall 30/100” and altitude 200°. Propa-
gation by seeds is carried on in many parts but
recent scientific ways of grafting and enarching,
andevenbudding as done in the Philippines, show
better yields and produce superior fruits. Stocks
can be grown in situe with full and vigorous
growing seedlings, having drought-resisting
qualities. Budding, however, is difficult due to
monoembryonic types and delicate tissues under-
neath the bark.

Manuring.—112 lbs. F. Y. M.

5 1bs. bone-meal
10 1bs. ash.
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Goat manure is applied in some parts.

Application of salt is also recommended.

Pits taken 30 ft. apart. In Sindh 20-25 ft.

Ten year tree yields 4/500 fruits
40 year trec »  1/1500
Cost Rs. 250 per acre.

In the Nawabshah district, Sindh, many inter
crops arc being taken for the first 3-5 years, such
as chillies, brinjals, bhindi, onions, barley and
even jawar during the hot scason for purposes of
fodder.

Fruits generally from the fifth year, though
much depends upon manuring irrigation; and
silvicultural method. Top working is done occa-
sionally in order to ecliminate drones or barren
branches. Heavypruningis, however, deliterious.

Marketing.—Semi-ripe fruits are takendown
and stored in wheat or rice straw. Proximity to a
railway station, age-bearing capacity of trees and
consequently early or late types, behaviour of
bearing are some of the important factors which
influence a successful financial return to the
farmer.

There is need for useful propoganda and
knowledge of transport packing, and lastly can-
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ning. The ripe fruits are wrapped with moss,
charcoal dust, newspapers and oil papers in order
to cffect proper temperature, moisture, cool and
dry conditions. Fruits as well as scedlings can
be sent to distant places with proper care and
protection.

Fruirs.
Gopal bhog.—
Langra.—
Malgoba.—(Madras).
Fernandin.—(Goa).

Pairi and Alphonso.—In one typc both
shoulders fall equally while in the other the right
side is higher. These are nice fruits for canning.

Cowasje Patel.—TUtilised in pickles and jam,
There arc several local varictics in the Dececan
and coastal areas which are a mere waste as com-
pared to the foreign mart and cconomic utility.

| Canning.—Raw fruits can be stored for one
month or so.

The storage of fruits with the aid of the
latest appliances serves to tide over marketing
and shipping encumbrances. Rice husk used
for walls, ammonia for lowering the temperature,
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wooden walls with rubber linings, and platings of
asbestos are the facilities in the latest model
ships’ cold storages.

Ripe mangoes can be bottled with saline so-
lution with proportions 8-9lbs : 100 of sterilised
water. (sp. gravity 1.04).

Ripe mangoes arc clean washed and juice
with sugar solution is capped with tin covers
after elaborate processcs of sterilization and ball-
ing. In Pressure Cooker where mango pulp
undergocs exhaustion, ncarly 31b. pressure lasts
in clean and handy but suitable size bottles,
which later could be used in marketing abroad
now that the demand is becoming greater.

Canning centres.—
(1) Hanover, Canada.
Muzafergarh, Bihar,
Ratnagiri, Konkan, India.

D:seases aNDp Prsts.

Caprodium melivla.—On Dharwar side.
Mostly Spray Bordaux mixture with spraying
machines.

Jussites and thrips.—Rosin soap compound
best.
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Beetles and weevil.—Cementing holes or
using petrol gas.

Grapes. — Viticulturc has been known to
gardeners since the days of early history. Vine-
yards of the U. 8. A.; S. Europe and eastern
countries of the Asiatic continent are well known
and so also are their by-products. There are
nearly 40 species and of then all V. venifer
claims the most attention, since the largest
areas are covered under its cultivation. Egyp-
tian mummies show evidences of grape stones as
old as 3000 years and Swiss and Italian dwellers
of lakes trace them to the Bronze period.

CoUNTRY. Acres.

France ... 2.4 mil. hectares.
Spain .
Germany ... 181,872 acres.
Switzerland ... 37,000 acres.

U.8. A., California ... 675,000 acres.

Italy and Greece.—2 mil. hectare.

France.—“Vine land”. The second greatest
country in the world, its products of grapes
being wellknown. Cognac, armagmac, vinis roses,
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and champagne are some of the famous French
brandies and drinks. A great import trade is
done from centres like Bordeaux and Loire re-
gions to various parts. Areas : 1-:36 Mil. Hectares.

England.—Varieties.
(1) Black cluster.
(2) Black Prince.

o (3) Royal muscadine. There arc no vines
growing nor any fruit for table purposes, though,
the above types may be found in a sunny aspect
but more as an ornamental growth.

Spain and Portugal—These countries are
reckoned to be 3rd in the grape growing countries
of the world; the chief centres being Barcelona
and Andalusia. The varicties, Malega and
Almera, are heavy bearing, especeially the former
which is used for raisin industry.

Thus looking to world statistics, our grape
culturc and its economic outlook, scientific pur-
suits are becoming more and more hopeful. Itis
true vineyards from the Indian soils, especially
in Bombay Presidency, are on the wane, but
places like Nasik and Poona experimental sta-
tions may become a nucleus in future under the
new venue of co-operative and capital organiz-
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ations which are-the chief stakes in thesé’ days
of economic glut.

Classification.—
V. labrusca (Northern Fox grape).
V. rotundifolia (Northern Fox grape).
V. aestivalis (Summur grape).
V. venifera. (Bom. C. D. India.)
V. cardifolia.
V. vulpina.

Vitis Venefera.—This is extensively grown
in India and Baluchistan, Quetta, Sindh, Shikar-
pur and Larkans Districts. In foreign countries
these have been utilised extensively for the pro-
duction of raisins, wines, alcohol and currants.
Apart from the economic outlook, vineyards from
the Moghul periods have been landmarks of fame
and formed one of the most famous and orna-
mental gardens :

VARIETIES.
(1) Black.
Hafsi or Kali or Black Morocco. Shybearers
deeply lobed, bright green. DBunches heavily
shouldered, large irregular berries.
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Neela—Miller’s Burgandy. Leaves pubes-
cent, bunches oval, black with purple bloom.

Karwand: per cent. Black Prince per cent.
Bunches with tapering berries, small, round, dark
when fully ripe.

(2) White:

Sahebi (Decons superb) amber coloured.
Berries narrow at the base and broad towards
apex. 18/22 per cent. sugar. Best for wines.

Fakd: (muskat of Alexendria), amber co-
loured, musky broad at base and narrow at apex
164 per cent. sugar. Heavy bearing such as
with phylosticta stock.

Kishmishi.—(Seedless variety) Berries green-
ish white.

Bholkri.—(Red coloured or Abi) assumes a
reddish bloom when fully ripe. 18:60 per cent.
sugar, heaviest and best commercially. (Nasik.
wt. 27 1bs.)

Gosant: rare.

Soils and Climate.~Centres, Nasik, Poona,
Quetta and Aurangabad ; soil being light porous

with murum substratum and with moderate rain-
fall 28”. Heavy rain is deliterious. Deep
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ploughing during the cold season and ploughing-
in of Sann Hemp (Crotalaria juncea) towards the
rains is done in order to improve the fertility of
soils.

Propogation.—Seed propagation gives spon-
taneous variation for selection and breeding
purposes. The roots of V. venifera are found to
be susceptible to the phylloxera insect, hence
graftings of choice varieties are most useful. In
‘W. countries the “ phylloxera ”” type serves as
“stock ” for the Europcan varieties, just as the
Erivan type in Russia Armenia, Bukhara and
even in the Alps, serves as a most suitable
variety growing in the colder regions. Here
local type Fakdi grafted on Bhokri yields 2lbs.
more than the average yield on its own roots.

Yema graft is done in Spain. Here bud with
woodis taken. Grafted seedlings infuse a resistant
character, induce early and late fruiting qualities
and moreover a standard of quality is maintain-
ed. Layerings and cuttings from ripe wood with
4-6 buds on arc also means of propagation.
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PLANTING AND LATER 'I'REATMENT.

Scedlings grown in nurscries and trans-
planted after 6 months or so 7-9 fr. apart, with
4 stakes around. The practice of training and
pruning comes in and it is said “Train for con-
venience but prune them for effect”.

. Grapes bear on shoots from the wood of pre-
vious years; grown as such there are two seasons.
The ones pruned in April leave one bud and
later in October, giving cut, leaving three buds :
spﬁr or short prunfng. In long or cane prun-
ing they are coiled round panrgara or Arithryna
Indica, and later systematised to short pruning.

_ In the second year of the treatment a few
flower bunches may appear opposite 5/7th leaf on
shootsonsccondary canes (Fruiting spurs). These
give fruit bunches by March and when fruits are
removed pruning is done once again, leaving 1/2
buds from the base renewal spurs. Near these
buds there =are also 2/3 auxiliary buds but dor-
mant, and thus in the third year the number of
secondry canes increases. Dead ones may be
cut short and cleansed or they serve best as hy-
bernating places for insects.
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Manuring.—This is one of the most import-
ant subjects before fruit growers of tropical
countries, especially when most of the soils are
devoid of organic material. The question of main-
taining the balance between the leafy growth
and desired fruits lics in using the right sort of
fertilizers. Nitrogen encourages leafy growth
while potash and phospheric acid are necessary
for fruit and fruit sugar. In addition to F.Y.M.,
pouderette, and sweepings,

Sulphate of Potash ee  2/3 cwt.
30 per cent k.

Bone meal ... 1/1}cwts.
21 per cent P. acid ... per acre.

Soon after setting of the fruits, minor opera-
tions, such as pinching and “twisting”, is done
in Southern parts of Spain and France and this
ripens the sugar against the sun. In hot regions
fruits crack and there is considerable loss due to
encouragement of fungoid diseases.

Sterility.—In America and S. Mediterranean
ecountries not only is the shape of fruits stud-
ied but also the mucilaginous material therein.
In many of the weaker varieties the germina-
tive nuclii degenerates due to constant planting
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from generation to generation. These are partial-
ly self sterile, the natural effect being small and
secdless varieties with no economic utility.

Pandhri type Bhokri type
with and with
Phakdi Pandhri

may be grown side by side in order to effect fer-
tilization, thus sccuring uniform and flavoured
bunches.

DISEASES AND PESTS.

There are several pests, both insect and fun-
goid, and a few physiological ones. Of all these
dawny and powdery mildew diseases are most
common. They need several sprayings with Bor-
deaux mixture: ‘

Cu. sulphate .. 3 parts.
Lime oo ... 2 parts.
Water ... 2550 parts.

and soap in the subtropical region reduces flavour
and taste to untimely sprayings and it is a
study in itself to eradicate the fungus.

(2) Anthracnose.—Another disease with
ring markings and depression on fruits. Spray:
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Iron sulphate .« 50 parts.
Sulphuric acid ... 1 part.
Hot water ... 100 parts.

(3) Cercospora viticola : rust.

Sprayings.—Timely spraying before and
after flowering and even pruning and also proper
strengths of solutions (caustic) are the chief
means of harvesting healthy and bumper crop.

(4) Insects.—Scclodonta strigicollis. Beetle
ravages on young shoots and buds. Should be
collected and trapped in plantain leaves and bark
tussels and destroyed by buarning along with
other rubbish and litre.

Raisin INDUSTRY.

In Bukhara, Samarkand, Baluchistan and
Western parts of the Bombay Presidency Muskat
Sultanina Sultana, panarette, phakdi and black
manuke types may be given trials on commercial
scales. But further knowledge is required in
utilising our own local varieties.

Conditions.—Light showers mainly distri-
buted throughout the season and Temp. 117° F.
and abscence of dew help in the formation and
drying.
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Fruits are dipped in Lye (soda-bicarb. and
water 30/30) diluted with 70 gals. of water and
kept at temp. 70/75 C. This opens the pores of
the fruits and gives light purple colouration,
.casily dried within 2-3 weeks.

Sweating in.—Ripe and dried raisins are
rowed in along with half dried ones and thus
uniform per cent. of moisture is maintained and
3 1bs. weight is reduced to 1 Ib. The commercial
value lies in competing in the foreign marts.

Ezorts.—Persia .. 70,252,000 Lbs. per year.
Austria .. 1,350,600

Imports. =U. S. A. .. 1,247,000 Cwts.
Bombay .. 1,000 Tons.
France .. 17,540,000 Lbs.

»
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Cost of Cultivation of One Acre of Vine.

Fikst YEAR.

Rs. a. p.
(1) Sunn hemp seed . .. 2 0 O
(2) Sunn hemp sowing 110 0
Ploughing in sun. hemp as green manure
2 x 2 bullock ploughs, 2 men, 6 wo-
men ; days three at Rs. 2-10 .. 714 0
11 8 0

{8) Preparation of Soil :—4 ploughers by 2x 4,
bullock ploughs; 4 daysat Rs. 8 .. 12

Crushing clods by Maind .. .o 1 8 0

(4) Planting :—800 rooted cuttings at Re. 1
a hundred .. .o .o 8 0 O

Laying, planting ; basins and water chan-
nels by piece work at Re. 1} per
100 Vines .. . .. 10 0 O

18 0 O

(5) Irrigation:~—20 waterings January to May
by 2 bullock; mofas and 2 men, 50
days (45) at Re. 1-12 .. .. 87 8 0

Proportion of cost of mots ropes « 12 8 0

———— —

100 0 O
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Rs. a. p.

(8) Stirring in basins :—(8 to 10 times)at Rs. 2 20 0 ©

(7) Manure .o . .. 15 0 o

35 0 O

(8) T'raining :—Karni-canes .o .. 1 8 0
Pangara posts, green, 800 at Rs. 7 per 100 56 0

Putting up posts at Re. 1 per 100 . 8 5 0

One man employed to train vines for four
months (March to June) .. 40 0 O
Extras .o e .o 4 0 O

Therefore First Year Total Expenses 288 0 0

SecoND YEAR.
(1) Pruning twice in the year at Rs. 2 .. 4 0 O

(2) 4 Ploughers, twice in the year by 2 x 2
bullock ploughs, 6 days at Rs. 3 .. 18 0 0

(3) Preparing basins and water channels, twice

in the year at Rs. 6 .. .. 12 0 O
(4) Manure .o .o .. 12 0 O
(5) Coir string for tying . .. 2 0 O

(6) 12 waterings :—two 2 bullock motas, men
2 and days 30 (24) at Re. 112 .« 52 8 O
6 Stirrings at Rs. 2 . e 12 0 O
(b) 12 waterings (contd.)
Part of cost of motas, ropes etc. . 8 0 O
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(7) Extra for plantation, leaf tassels, collecting
beetles etc. .. oo

Therefore secoud year Total ..

THirD YEAR.
Same as second year . .
2 to 3 sprays with Bor. Mixture .

Therefore third year total .

Initial Cost first year . .
second year .o .
third year . ..

Deduct value of the crop in the third year
(more or less) oo .o

Net Initial Cost .o

Rs. a. p.
9 8 0
130 0 0
130 0 0
15 0 0
145 0 O
288 0 O
130 0 0
145 0 O
563 0 O
63 0 0
500 0 O

—

From 4th Year the plantation becomes more

than self supporting.

5 lbs. grapes per vine in 4th yesr and sold
2 Ans. a lb., 800 vines in acre

Deducting 15 as cost of cultivation and
150 for watching etc. .. .o

Net Profit ..

Later on a vine has 10 to 15 1bs. grapes and
profit may be, if manure is used,

Rs.

500

300

200

Rs. 350 to 400



Citrus and its Culture

Citrus plantations are indigenous to Asiatic
countries and careful researches show that these
are spreading slowly to Western countries of
Europe. Arabs were the chief agents in the
transplantation of Citrus from Mesopotamia,
Oman, Syria, to Spain and Africa. Kurg and
Kamala varieties are well-known throughout re-
gions of Travancore, Mysore. Navel oranges

come to Bangalore from Washington. In some
respects the Portugese, who hal circumnavigated
Africa visiting India and China, were responsible
in introducing the Citrus to Europe.

CLASSIFICATION:
Citrus aurentium.
(1) Amara, sour orange, Sevelle.
(2) Bergamia, Bergamat orange.
(3) Sinensis, common orange.
(4) Bahia, navel orange.
(5) Valencia.

Citrus Decumana.~
Includes Pomelo and shaddock.
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Citrus Médéca.—
Genuna—all citron.

Lemon.
Acida.

Citrus Jopanica.—
Kamkuat—Negami.
Marumi

Citrus Nobilis.—.
Most of the Mandarin oranges.

Satsuma.
Tungerine.

Citrus Trigoliale.

STaTISTICS :

Countries. Produoction. Importation. Box wt,
(1) U.S, A. . 31,756,000 397,000 70/80 Lbs.
(2) Spain 1927 .. 33,898,100 . 0 .,
(3) Italy .. 9,168,000
(4) Japan e 9,802,000 .

12,105,000 7 ,

(5) Gr. Britain ..
(6) Australia .. 2,098,000 .. .

China produces a large amount but figures
are not yet available. There is an cxtensive
mart outside especially for the finished produects
and different varietics, as the above figures show.
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Soils of the Bombay Presidency.—Citrus
prefer well-drained soils on the whole. Round
about Poona District soils are medium black and
as such suitabie for Santra and Musumbi culture.
In Khandesh loamy medium black soil underlaid
with yellowish subsoil mixed with lime nodules
is found. By the river sides alluvial soil is best
but in certain places, such as the Nira Bank
Canal, water is too near the subsoil substratum
to allow of successful citrus gardening. It is
also known that duc to greedy and careless irri-
gation soils have been made so useless as to be
turned into waste or salt lands; and this is really
a great problem before fruit growers.

Stocks and Budding.—This operation is
most important in making an orchard a success.
In the case of most farmers who fail it is in their
selection of stocks or budding on a suitable stock.
This not only helps immunity from pests and
diseases but aids in sccuring fruits of the right
type. There are various types of stocks such as
mahalung, santra, kagdi limbu and jambur:. It
is found that the last one remains in a sap flow-
ing condition for a long time and withstands
budding operations well.
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Pomelo stock.—Does not stand transplanting
and trimming of its tap roots while treating for

Bahars.

Mosumbi stock.—Is sensitive to flooding.

Reshmi orange.—bark docs not easily lift
up nor has it any muciligenous sap 'to bring
about union,

~~DBuds must be from healthy plants and pre-
ferably from young trees. Scions, round with
whitish streaks, and plumpy buds are best.
These last for three weeks if called for from long
distances.

In the Bombay Presidency oranges and
lemons are mostly grown from seeds, whether
exotic or indigenous. Itis, however, realised that
growing from stock of jambur: has given the
best results and evenbeenshown to beresponsible
for effecting thornless types, and best yiclds.

Manuring.—The most common is F.Y. M.
(farm yard manurc, mostly cow-dung manure)
but bone meal and wood ashes, which help in the
formation of pulpy fruit, early ripening and acid
% are the latest and best tried.

20 Ibs. F. Y. M. eo 101bs. F. Y. M.

10 ,, Wood ashes ... 2 , Ash.
5 ,, Bone-meal ... 1 1b. Bone-meal.
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are the proportions to be used. After one year
of plantation, increase the latter proportion for
8 years. These are mixed with soil and given in
the beginning of the rains.

Diseases and Pests.—Scab, gummosis (gum-
my appearance) die back, and tambera (Fuse-
rium limonis Remedy—paint with 50% carbolic
acid.) The last of the diseases is also attributed
in certain circles to mite-cause.

Red ant.—Xatol powder.

Scale tnsects.—On fruit and leaves.
2 1bs. rosin, 1 1b. washing soda and 8 gal. water.

Lemon caterptllar.—Attracting to light
and moths destroyed.

Aphides.—Serious during the cold season,
from October to February. Remedy :—

(1) Incosopal one lb. in 8 gal. of water ; mix
and spray.
(2) Tobacco mixture:
2 1b. Tobacco

2 gal. soap solution, water kept boiling
and mixed with 7 times water.
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TRRATMENT FOR BAHARS.

Orange plants are deciduous and it is in this
condition that bearing of flowers and consequent-
ly formation of fruits are controlled by irriga-
tion and manuring. It is akin to forcing of cli-
mate on account of pressure of marketing and
tiding over unnatural conditions brought about
by soil or insect or climatic conditions.

Ambebahar.—Flowering towards February.
Mrigbahar ’
Hastbaha ’

' June.
5 October.

The last named is seldom taken unless in:
precarious tracts or when Mrigbahar is missed.
The resting period depends upon soil and subsoil
percolation, and they are found to flower irregu-
larly wherever they are in the vicinity of sug-
arcane plantations; roots exposed, pruned and
manured, and flowers appear after one month and
fruits after 10 months. Soon after manuring and
earthing up, very little watering is done on the
first day, 2nd (Ambauni Chimbauni) day and 5th
day (Chimbauni) and afterwards irrigation is
done in the usual manner. In Khandesh 4mbe-
bahar and also at Nasik, but at Nagar Hast
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bahar; it fetches a good price though much care
has to be taken against insect pests.

Kagdi and Pomelo are pretty hardy plants
and do not require rest. In other varieties,
however, Pomelo and Kagd: can effectively be
used in cases of soil exhaustion.

Inter-Crops.—These are taken under der-
tain conditions, such as that they should not
shade thc main crop, utilize most of the area
instead of predominating Lavala, Kunda and
Haryali, or even such abnoxious weeds as mimosa
pudica and moreover adjust themselves to the
time of harvesting and reaping. Chillies, onions,
garlic, rozelle, capegooseberry are nice. In
Khandash plantains, papaya and at times cotton
jawar and ba)ri are taken in days of scarcity. In
Ahmednagar District, lucerne is taken but it is
deliterious in this sense that it removes much
organic material from the soils.

Smaller type of plantain (Basrai) are found
in certain parts but the question of judicious
mixture, times of harvesting, irrigation facilities,
and labour is really the key-note to a successful
fruit culture.
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Fruir CLASSIFICATION AND THEIR
Commrrerat Uses.

(¢) Juice sacks are easily secparated from
one another. (The young shoots and leaves are
hairy).

(1) C. Decumania: the Pomelo, are found

- with white and red pulps, the latter
" fetching a better price. There is also
an intermediate variety to be found.
(¢%) Juice sacks in fruits are not easily separ-
ated and adhere en masse. Young shoots and
leaves not hairy.

(1) Fruits are not mammillate—stigma
end is flattened. C. Aurentium and
its varieties.

(4) Loose skinned varieties:

(a) Santra. Loose skin and globose
shape, sweet flavour, yet acid. Shape
of tree inverted cone. Leaves small
and bright green.

(6) Ladoo. Is flattened at the top and
drawn at the stalk end. Fruit
seedless. ‘I'ree crown rounded and
compact. A miniature fruit with
about 6 carpels found within fruit
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at the stigmatic end. Flavourless.

Found in Santra gardens.

(¢) Kawla. Fruit has inferior pulp. Has
circular ring ncar the apex. Juice
scanty and seeds many. Rare.

(d) Reshai Narang. Fruit small and
worthless; many seeds.

(B) Tight-skinned varieties:

(@) Mosumbz: Fruit has verticle ridges

and flat ring at the top.

Kagdi (thin skinned).

Godhdi (thick skinned).

Navel orange, Malta bloodred and
Jamaica are also found grown, but
not very common in ordinary far-
mers’ gardens.

‘2)  Fruits are mammillet—stigma end is
prominent. The citron and its varie-
ties.

(a) Citrus medica proper: The citron
(Mahalung.) Skin warty and rough
and rind very rough and thick. Tree
rounded and flattened from above
and yellowish in appearance. Fruit
used in pickles, preserves and mar-
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maladeand is cultivated alone. Pulp
bitter and acid.

(b) C. Medica—variety Limonum—dJam-
burz wrinkled and loose skin. Pulp
acid.

(¢) C. Medica —variety Limetta Sakar
Limbu. Tree yellowish and rare.
Fruit swect.

(d) C.Medica—Variety Acida: Kagd?

Limbu. (Godhdi and Kagdy).
Pat Limbu, long and thin skinned.
Used in pickles and drinks. Found
in Sholapur District, Deccan.

Citrus Fruirs axp THEIR CoMMERCIAL USEs.

There are several species but the best cultiv-
ated and grown being those on hardy and staying
stocks either propogated by grafted buds or air-
layerings as practised abroad. Thesc planta-
tions last 50/80 years under proper manage-
ment and manurial systems. On a commercial
scale they serve as table fruits; trees for beauty
of foliage and ornamental plantations for re-
search utility and economy. The following are
some of the uses on commercial scales:—



(1) The Bergamot (C. Bergameza)—a hybrid
from Sicily and Brindizi yiclding perfume on a
large scale.

(2) The sour orange.—chiefly cultivated for
aromatic qualities and was introduced by Moors
in the Southern parts of Europe. It is largely
exported into Great Britain for the manafacture
of the following products :—

(a) Orange marmalade—from rind and
pulp usually mingled with the pulp
of a sweet type. .

(b) Fresh peel.—employed as an arom-
atic tonic and often in Tincture
syrup and “orange—wine” as a mere
vehicle to disguise the flavour of
more nauseous remedies; the bitter
ingredient being aurin-tiamarin.
The other constituents are gluco-
sides, hesperidin and ischesperidin.
There is also oil known here as
Limonene (Zerpens.)

(¢) Essential Oil—mostly used for per-
fumes—is obtained by pressing the
peel against a sponge or by a process
known as “Ecuelle”. In France
“essence de petit grain” is from the
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distillation of leaves from which
also aromatic water is prepared.
(Eau-de-cologne) Oil of Neroli,
mostly from bitter orange flowers.
This really being saturated solution
of the Volatile Oil of the fresh
flowers.

(d) Curacoa.—Thefragrant liquor which
derives its fragance and flavour
from the rind of the fruits.

(3) Cirrus Limonia.

Lemon.—Lisbon and Eureka are the two va-
rieties on the continent ; unsound and ill-shaped
fruits are reserved for the manufacture of Citric
acid, pectin, lemon oil and other by-products.

Lemon Juice Citric Acid.—3/4 per cent gum
and sugar albuminoid matter.

Malic Acid.—2. 28 per cent inorganic salts.

The simplest method to preserve it in smaller
quantities for domestic or medicinal use is to
keep it covercd with a layer of olive oil or al-
mond oil in closed bottles. It is many times
adulterated with H,50,. in England.

Essential Oil.—From irregular green fruits
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better. The chief ingredient being terpens
C'OH,.

Lemon sqaush.—Pulp of lemons drunk with
sugar and soda water.

Lemonade.—(Aerated waters., This is
squeezing the juice of lemons to which is added
boiling water, white sugar and rind of the squeez-
ed lemons. The moisture is evaporated and ¥aier
the mixture is covered and left to grow cold. It
is strained, and in order to improve its keeping

qualities, a small amount of tartaric or citric-acid
is added.



Scitaminiceae Musceae

(1) Musa superba—chavene grown wild
round about forest areas.

(2) Revenela madagascerienus or travel-
lers’ tree.

(3) Musa sapientum or peradesica : most
of the cultivated varieties.

This is a tropical tree and found to have
spread in most parts of the Bombay Presidency,
Madras, Bengal, U.P. and the Punjab along with
the Malayan Islands.

Joils and Dists. Area. Rain. Temp.

Kanara -lateroite light and porous.. | 5508 | 120 60-5/91-3

Bijapur, deep black . .. ' 1006 | 205 104
Poona, medium black .. 1029 | 27-52 45-5/85°'8
Thana, sandy o .. | 2181 70 | 70-6/89'1

Propogation.—Most of these grew wild
through the agency of seed, and later, due to
hybridisation, new varieties came to be establish-
ed which, due to vegetative-suckers propogation,
have lost their wild seed-bearing qualities.
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There are two sorts of suckers—sword suckers
and cylindrical ones which fold away into broad-
cr leaves for purposes of manufacture of food
material.

Suckers are planted 10/10 ft. by March to
August, and it is found chillies and brinjals can
be taken as catch crops. Generally “The Moth.eﬁ,’
or main onc comes for harvesting every 14
months, which could be destroyed in turn to be
replaced by other suckers.

This is grown in the Deccan in almosat every
household by the well side or in small gardens. It
18 ornamental and relieves the monotony of the

surroundings by its green and cool aspect—Tra-
vellers’ tree (watery)

Fruits.—The pluntations are manured every
6 months. Given natural conditions it is found
that suckers 24 ft. in height at the time of trans-
planting yield as heavy as 24 lbs.

Banana.—Edible or table varieties.

Plantarn.—These varieties mostly used for
vegetable purposes.

Rajapuri, Welchi, Soneri and Sonkale are
others found in local bazars all over the markets.
The leaves are being mostly utilised as dishes
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for marriage and dinner functions. The psucdo
stems arc and can be economically used in paper
pulp industries; so also in the manufacture of
ropes. The juice itself is used by local people
for tanning and medicinal purposcs.

There are few pests but a weevil—Cosmopolitus
sordidus—works havoc if there are dried leaves
&9 .fibres about the main stem. It would bhe
interesting to oross these domestic varieties with

wild ones and create immune types from insects,
and colour variation of fruit skins.



Figs and Fig Culture

Moracear.—This family, mostly from Kastern
countries, namely China, India—Punjab North
West Frontiers—South Italy, Portugal, Persia
and South Arabia. In America, California and
Mexico have intensive cultivation along with
drying and canning factories. In Bombay Presi-
dency places like Rajewadi, Alandi and Deva
from the Poona District are centres in miniature,
almost a fig industry, for the Eastern countries.

Cultivation and soil.—Wild varietics along
the Medeterrancan countries grow in profusion.
Light limey soils along slopy banks, with cven
15 inch rainfall but well-drained soils, are feas-
able. In Bombay Presidency Mitnabakar is
secured and fruits are ready by March to May.
Root cuttings are planted in the beginning of
the Monsoon and pits 3/3/3 ft. with F. Y. at 15
ft. are taken and in most of the places light
croppings of chillies and onions.

Caprification.—Ficus carica.

Carrr Fia. EpisLE Fie.
(1) Melico. Symrna adrictic.
(2) Loomis. (1) Lobinger.

(8) Newecastle. (2) Kassaba.
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The fortilization of fig plantations is a close
study of male and female inflorescences on diffor-
ent trees in the same orchard. People have
known this phenomenon of caprification for ages
past. Due to extensive cultivation the diosious
nature has diminished and in Sindh and else-
where wild varieties are cultivated along with
edible ones in order to bring about proper for-
mation of fruits ; the agency being minute in-
sects—Blastopnaga and sycophaga. The mona-
cious nature scems rampant and most of the
edible types possess female flowers to a greater
extent. The capri figs may be kept half buried
under the sand or kept hanging on the branches
of Smyrna types.

Notching and pruning.—Pruning is done
keeping 2/3 buds in order to affect shape to
admit play of air and suns rays in growing
healthy buds and to eliminate eterile branches.
Bud strength or strength of fruiting branches
is responsible for evading insect pests and
helps as well to keep up a regular flow of food
material from the leaves downwards. Due to the
practice of notching, dormant buds revive and
with proper rcgulation of temperature and root
manure, trees respond to their greatest produc-
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tive capacity. The main leader determines the
“head of the stem” and carries with it the pro-
portion in length to the side branches. Thus, if
at all, any farmer loses sight of these practices of
pruning and/notching, it is duc to sheer ignorance
of scicutific principles and unbiased interest.

Drying of figs commercially.—This is really
the rub in fig industry, in order to make surplps
stock pay. The fig as a table fruit is laxative
in constipated conditions and is nutricious to
taste in proper scasons. In foreign countries it
is largely utilised in the production of wine and
alcohol. In India it is a great problem, and due
toignorance in marketing and middlemen, poor
farmers either flood the markets or ruin them-
selves in not knowing the technique of even
simpler by-products. Raw fruits not only have
limey juice but are commercially valued in the
production of cacutachouc. The dried fruits
equally are in demand all over the world.
Fumigation with sulphur fumes and pressing
down when in a semi-dry condition help them to
go a long way as “dried Smyrna figs.” The
process takes 5/7 days with 10 minute fumiga-
tion on cach day and under moderate temperas
ture condition of 30°C
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CHIK00 \CHRAS SAPOTA.

Hakitant—These grow extensively in Amer-
ica and in certain parts of Mexico. They are
seen to grow even to the height of 50/60 ft. and
the juice or the by-produet is utilized in the
commereial preparation of what is called *Chew-
illév-g‘mn.”

These grow even at altitudes of 3000 ft, and
prefer the sea-side. In India they are foundin the
South of Surat, Junagad, Jamnagar, Gondal and
near about Bombay. Recently Khandesh and
Poona districts have taken to its cultivation on an
extensive scale. At Eijapur there is one of the
finest plots, and thus it is scen that the Bombay
Presidency grows these to a greater percentage
these days. The fruit has rusty powder from the
shell, The flesh is yellow, soft and delicious in
fl :vour, sweet, and contains about 14 per cent. of
sugur, unripe fruits show =a good percentage of
Jatix and tanin; 3.40 Luvalose, 3.70 dextrose, 1
per cent. ash; and contains about 14 per cent. of
sugar.

Soll—Well drained, sandy warm or light-
black soil with Murum below 1is preferable.
These, though found growing near about sca-side
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regions, still even deep black soils with copious
manurial treatment are also found useful.

They grow for about three ycars pretty
vigorously and it is found sometimes that one
side of the plant dries up ; this is attributed
to black soil particles sticking to rootlets to-
wards the end of the rainy scason.  The proper
and healthy growth depends mostly nupon _mpn-
urial and after treatments. The digging system
around the stems is highly recommended, and
this saves wilting to a great extent. In places
like Khandesh and Bijapur, in dry climatic con-
ditions, the trees oughu to be sheltered against
winds towards South and West directions.

Propogation.—These are propogated from
seed as well as from grafts. The sced-grown
trees take a long time in bearing fruits and the
fruits deteriorate both in yield and taste.

In taking suitable grafts—new healthy
and profit-bearing qualities are introduced. The
seed grows in about a month's time and it takes
23 years more for graft ; the following being suit-
able types of stock:—

Rayan (M. Hexandra) Wild Chikoo ; Mowa ;
Baculi ; Khirni cte.
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These give strong root systems to fruit-bear-
ing varicties of Chikoo. In localitics like Bom-
bay, Ghatkopar, Man, Thana, Umbergaon, Ghol-
wad, Pardi; Amalsad, cte. Chikoo is grown
extensively and economically. Besides the above
methods of propogation a few do have “budding.”
In this operation great care 1s taken in selecting
2.succulent variety and branch, and the buds are
introduced in a slit-form cut. It is also seen
that milky juice retards healthy operations, and
hence this is not commonly practised.

The most economic and profitable method
is “Gooty.” About 2 inches of bark is lifted and
a thick layer of soil is put around with suitable
arrangements for water dripping over it. Gener-
ally horizontal branches are sclected and those
bearing fruits during the previous year. The
cut portion mncar about a side branch throws
many rootlets and those, too, in a short time.
The best time for *‘Gooty” is March and by
June/July innumerable vootlets arce thrown and
thus are ready for cutting down in September/
October. These are profitable in Konkan where
the climate is most suitable.

They are planted at a distance of 20/25 feet.
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In Konkan these are dug around the main stems
and root pruning done. This is done in the be-
ginning of the rainy season and towards Janu-
ary. Sheep manuring is rccommended. The
trees need intevculture and respond to artificial
manures wherever applied.

Near about Bombay vegetables, sweet pota-
toes, flowering plants (like, Himrr SE, T, *arss
&+ ctc.) arc planted in between the rows and
these last for 4,5 years. It is also interesting to
note that the mixture of Chikoo and citrus plant-
ations is becoming popular with owners of smali
arcas and is most suitable for privato premises.

The trees bear fruits from October/April.
Soon after the fruiting season is over new leaves
and flowers appear. Bach tree is eapable of
bearing nearly 2000 fruits.  [here arc two types
of fruits—ouc is roundish and the other long.
It is scen that during the rainy season round
types appear and during winter the other form
is found on the trees. Many times, however, trees
bearing longer leaves have longer fruits.

Pests and Diseases—In certain tracts there
is an attack of Mealy-bug (pulvinaria psidii)
This insect is also found on guava treecs. The re-
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medy being to spray with antiseptic solutions—
like Fish-Oil ete.

In the case of red-ants—Catol powder is
useful; this destroys most of the winged ants,
Caleium Cyanide is also recommended along with
dumping with earth, on their nests.

R



Carica Papay (wrwam)

The proper home of this fruit tree is America
but it scoms to have been introduced here in
India—sometime during the 17th Century.

In 1656 1t 1s stated that it was taken to
China from India. It grows extensivel§ in
the tropics—Hawaii, Australia, Africa, Malaya,
Ceylon cte.

In the Bombay Presidency—places near
about Ahmedabad grow them.

The leaves are used in cooking mutton as it
promotes quicker boiling. The fruits as such are
said to be digestive.

This tree is found everywhere—even in
places like Konkan. It prefers light and sun—
porous and well-drained soils. The trunks rot if
there is continuous rain. The roots ought to be
well ventilated and kept free from water logging.
These need wind shelters as the stems are light
and fibrous.

Propogation.—Thesc are best grown by seed
towards Scptember. The soil ought to be well
cultivated and pulverized befure transplantation.
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The seeds are generally taken from longish-fruits
so that there is less chance of getting male fruit-
trees.  The round-fruits ave found to grow more
male trees and those, too, sterile ones.

Hermaphrodite owers are hardly found on
an individual tree.

The male tree bears flowers in long inflores-
cenceswhile the female one bears small flowers
in the axils of the leaves.

Home-made scedlings are preferred. There is
the possibility of having nearly half of the num-
ber of the transplantations to be male and the
other half female—hence planting 2/3 plants in
one place is recommended.

There is a practice of keeping only 2/3 male
trees in the whole of the plot. Each tree is given
half a basket of F. Y. M. in the beginning. They
bear flowers after 6 months and fruit is ready in
another 6 months’ time.

Every tree is capable of bearing one maund
weight of fruit from January/May. 1t is advis-
able to remove fruits from time to time from the
heavy clusters as this thinning gives better
space and consequent growth of individual fruits.

In certain trees side branching may be en-
couraged by lopping off tops—this is resorted
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to whenever ncighbouring trces are removed or
happen to be male ones.

Manuring.—1In the beginning a half basket
of F.Y.M. may be appliedandlater every 6 months
2 basketsful may be given. (June and October.)

These may be taken as a cateh-crop in a
mango or citrus plantation, but it is better to

have a crop of its own.

Cultivation.—As scen before, theseare grown
from sceds but in Lucknow and round about,
these arc also grown from simple cuttings as well
as grafts.

The cuttings are mostly from thefemale tree
and are grown in a bed where great care is taken
while watering. Slight stagnation rots these
tender cnttings and hence they are not commer-
cially grown.

There are two types.—

(1) Common Variety, and
(2) Washington.

The common varicty bears both long and

round fruits. It also depends upon cultivation

and manurial treatments of the plants. In places
like Palghar, Dhanu eto., these bear larger fruits.
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The Waskington type is casily recognisible.
The stems of the leaves are pinkish. The inflores-
cence or flowers are larger and bright yellow.
The leaves show a green tint as the tree grows
older but towards the rainy scason they assume
pinkish colouration once again.  The fruits have
less seed. It is found that these are narrower to-
wardg the stalk-end and broader towards the top-
end and it is at the latter regions that seeds are
found. Secedless fruits are not uncommon.

Diseases.—'I'he trees have “anthracnose dis-
case” in ill-drained soils and unhealthy condi-
tions. The effect of rotting and ring-formation is
scen on the leaves and fruits. In severe cases
fruits drop. The remedy lies in spraying with
Burgundi mixture:—

Cu S0, 10 1bs.
Washing Soda 12 lbs.
Water 100 1bs.

The greatest danger lies in excessive water-
ing. In N. Konkan ample carth is thrown up
near the stems and this prevents rotting. In
heavy rains roots rot and trces show top wither-
ing and diseased tops—underthese circumstances
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proper drainage systoms arc the only cconomic
means.

The papaya garden lasts only for three years.
This has a commercinl by-product-—--papin.  The
fruits when raw are given longitudinal cuts and
a sort of milky product trickles down. Each tree
is capable of yiclding 10 tolas of this white
Juice (latix). This is mixed with doubl® the
quantity of alcohol and is then filtered through
blotting paper. The residue is white when dried
in the shade—ycllow when dried in the oven. It
1s useful for digestive purposes.

In Ceylon it is procured on a commerecial
scale.  Every pound costs Rs. 6-4-0 in 1914.

Date. yield.
1011. 6.600 lbs.
1913, 18,500 1bs.

This is exported to America, and Germany
in large quantities.

It is still a dubious point as to why Ceylon
produces this by-product on a finer scale, and not
India. 1t may be due to soil and celimatic condi-
tions,



Guava

This 1s typically a tropical climate fruit and
we find it growing in varions parts of the Bom-
bay Presidency. Most of the orchards, their culti-
vation, the manurial system and seientific hand-
ling make their cconomie production vary from
place to place. The latest knowledge and appli-
cation of modern muachinery along with its many
advantages have brought this scction of llorti-
culture to the forefront.

C'LASSIFICATION.
1. DPsidium cattlianum, (strawberry guava.)
2. Pumilum.
3. Guinenses.
4.  Plycarpum.
5. Guajava variety (pomiferum red variety.)
6. Variable (P. cattliunum).

In selecting seedlings one ought to look to
various important points, such as the quality of
fruits from which the scedlings arc to be select-
ed. Few sceds or no sceds, succulent and fla-
voured pulp, brilliant yellow peel and at the
same time hardy are the qualitics one so very
often misses in the markets.
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Poona and round about.—White and rosy
are the two varieties growing in light black with
murum substrata, but the latter variety has no
staying quality and soon rots.

The seedlings are besmcared in ash and
broadcasted and by August they are ready for
thinning. Pits 2/2/2 and *oft apart are in
voguc. Mostly F. Y. and ash is used. Thesinter
crops, such as cucurbits, groundnut and even
lucerne are taken according to means, irrigation
and market facilities.

Trecatment for Bahars is an important opera-
tion and most of the plantations have Mrig
and Ambebahar by exposing the roots in and
about February and Scptember respectively. By
practising the careful system of bending and
trailing one could easily affect numerous flower-
ing shoots and make a productive cultivation.
After a dozen of years the cultivation deterio-
rates due to exhausting the soil and bad system
of root exposure but it could be run even to
fifty year old plantation with scicntific precision
and proper manurial system.

Gujrat and round about.—In Gujrat it is
mostly alluvial soil due to several rivers traver-
sing the plain to the Gulf of Cambay. Soils are
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porous and rich in plant food aud silt. They are
loamy in texture and scem to contain greater
percentage of sand at places.

Baroda.—Seed collected, dried and sown by
July. Pits are taken at 4 ft. apart and manure
applied, being 4 oz. salt and 4 oz. castor cake
mixed. At places greater distances (16/20) are
observed and amongst the inter crops are
Bhendi, chillies, brinjals, sweet potatoes and
even Sundhiya jowar are taken.

Here Mrigbahar is taken and many times
people negleet even root exposing. In July roots
cut about a foot distance all around and after a
shower or two they are again earthed up. Water-
ing from October and November is indespensible.

In many cases standing crops arc sold. Plan-
tation lasts about 15 years though bearing from
3/5 years.

Ahmedabad.—Scedlings are collected from
August. Beds prepared 6/4 ft. Transplanted at
20 feet apart and most of the vegetable crops
such as cabbage, knolkhol, and potato are taken
in October. Fruits 5/1000 per plant, pink and
white varieties are secured. Plantations Jasting
for 40 ycars.

Dholka.—Fruits are collected and stored in
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a dark place to rot, mixed with ashes and then
dried. DBroadcasted in beds (6/4°) and again re-
planted in beds (16/8") in October, in order to
make the seedlings all the more hardy.

In July or so they are transplanted in a field
with cow dung and tank mud. 1st year garlic oun-
ion and potatocs are taken. 2nd year light crops,
such as corriander and methi are taken. Fruits in
November-January. Plantations last for twenty
years and then rot. This deterioration is mainly
due to their planting 4/5 at each place and in-
adequate system of manuring and root-exposures.

Satara and round about.—A hilly region and
naturally well sheltered from winds. In the
District Limgan seems to be almost a centre
with good black soil and irrigation facilities,
Pits are taken 3/3/3 at distances from 10/16 ft.
and the longer they are planted out the better.
This is really the most important consideration
looking to the interculture, root exposures and
inter-croppings for successful remuneration.

The seedlings are transplanted by June and
cowdung and sheep manure is common. The seeds
are collected and it is a practice with many far-
mers to have them besmeared with sugar and
later broadcasted in seed beds before planting out.
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The inter-crops are turmeric, onion, garlic
and other catech crops which are useful along
with the main crop. These subcrops are gener-
ally harvested by December. Regular crop is
secured from 4/5th year. Cowdung manure inpits
are given while treating for different Baharas.

The harvest of Mrigbahar is sold off by
contract. The Mohwa, the mealy bug discase
showg blackened patches underside the leaf sur-
faces, but it is not very serious nor the Capno-
dium meliola or sooty mould.

Most of the Guava plantations are being
slowly replaced by fig, lemon and pomegranate
plantations.

Dharwar and round about.—Most of the old
plantations are on the wane due to neglect and
need replanting. Sites with rainfall 30" and well
drained soils arc congenial factors for its growth,
though irrigation water may be deep at places.

Seeds before planting are rolled in ashes
and dried. Pits (2/2/2) are taken 12 ft. apart and
after . Y. M. is given, flowering 1is seen after
three years. Roots are exposed in September and
fruits ready by April to June.

Fruits in general taste sweeter with white
pulp and are seedy but deteriorate after two
weeks or so.
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Conclusion:—

There are many defects which an ordinary
farmer can take in hand and thus make plan-
tations paying and interesting, utilising skill,
patience aiid timely suggestions. Looking at the
different countries there are secveral irregular-
ities in methods of root exposurcs, distances in
between the plants, manuring, planting and irri-
gation.

In Gujrat plants arc planted at great dis-
tances and at some places even 5/7 scedlings at
a place. This encourages several suckers, low
yield, pests and white ants. At Ahmedabad and
Dholka there is difference in irrigation. The soil
is sandy loam but heavy watering is found to be
wasteful and deliterious.

In the S. M. countries root-cxposing, bend-
ing and topping operations are scen with a fairly
good knowledge of inter-cropping but with little
understanding of the delicate operations; the re-
sult being exhaustion of soil and many times
worthless varictics, useless for the table, encour-
age waste and unnecessary glut through the mar-
kets. At Dharwar sweet secdless pulpy variety
found but preseut gardens deteriorating through
neglect.
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Canning:—In foreign countries great impe-
tus is given to this industry. P. Guajava from
W. Indies and America, is thin yellow skin,
pear shape, soft pulp, sweet, pleasant, acid and
aromatic in flavour.

P. Guajava:—Pmiferum, red variety, is
mostly imported into England as guava jelly
and chese sent out from the W. Indies.

Similarly immense cultivations in Peru and
Mexico and so also in California and Florida,
are seen and such industries coupled with scienti-
fic knowledge and Government facilities are
popularising the Guava cultivation all the more.
In the Bombay Presidency (Satara, Poona and
Dharwar) there is a great demand for such a can-
ning industry to encourage hcalthy plantations
of the right sort of varicties of taste and flavour.



Pomegranate—Punica granatum

Known to garden annals for a long time.
Old Egyptian buildings are studded with
carvings of pomegranate fruits and flowers.
Its home being Persia and N. W. countries of
Afghanistan and Peshwar, and slowly spreading
from Jalalabad to Lucknow, and Rajputana to
Rangoon. It is characteristic to severe climates
and lighter soils and thus a “friend of the poor
man’’ on poorer soils ; the orchards are seen to
be faring well on Murumi and limy soils of the
Deccan. On better soils, however, it responds
to its fullest capacity and gardens last 70-80 yrs.

Propogation.—Cuttings 12 inches long kept
in the nurseries and are protected from the rav-
ages of white ants. Transplanting done 12 ft.
apart. Flowering after 5th year. It is seen that
chillies, brinjals, chuka, methi are good as inter-
crops for 3 years or so and later natural grasses
may be grown to feed cattle. Manuring done by
February when plants are leafless.

TREATMENT For BAHARS.

Ambebahar.—February.
Mrigbakar.—Junec.
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Hastbahar.—October: People prefer March-
April flowerings. These are controlled by root
exposures and irrigation, and fruit is set after
3-4 months. Dead and dried branches are pruned
and coppice growth is all the more vigorous and
helps in renovating plant life.

. DEccan
Varieties:—
Red seeded ... Soft seeded—Satara
‘White seeded... Hard sceded—Poona.
Black type.—Grown in N. India.

Sour wariety.—Used by the Arabs for pick-
les and colouring matter.

Statistics:—
Central Divisin Poona 1,092. Acres.
Ahmednagar 141. Acres.

Gujrath.— Ahmedabad 297. Aeres.
Kaira and Dholka......Acres.
N. Hyderabad
and ... Sucker 258 Acres.
Sindh ... Hyderabad 215. Acres.
Karachi and Nawabshah 69-22
Acres.
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Diseases and pests.—Wet rot sets in in the
rainy season, but not very economic. Bordeaux
mixture may be tried. Virocola isochratis bores
through unripe fruits in its caterpillar stage.
Fruits rot and encourage moulds and natural
infection is seen. These moths are trapped by
light and destroyed.

Uses.—Pomegranate fruit gives cool bever-
ages and drinks in the heart of Persia and Arabia.
The rind and flowers are used in dye for wool
colouring. Unripe leaves and flowers dried into
snuff and applied in the eyes during conjunc-
ivitis. The bark is also utilised for medicinal

purposs.



Areca Catechu (gar)

The Supari (fruit) is extensively used by
Indian gentry, especially Hindus, in their re-
ligious rites and social practices. These palms
are found to be natives of Malaya, China, Brah-
modesh, Bengal, Ceylon, Malabar, Mysore etec.
In the Bombay Presidency it is found in Goa,
Kanara, Ratnagiri, Kolaba, Thana districts. Itis
famous in places like Sirsi, Sidapur, and Yella-
pur—from the Kanara district.

Climate—It prefers tropical climates and
humidregions along sca-side places. Rain100/150
inches preferred.

These are cultivated to suit climatic and soil
conditions and the methods differ largely.

N. Kanara and Cultivation:—The planta-
tions grow in sheltered areas of mountain regions
in the valleys. The soil is porous and well drain-
ed. The trees are shallow rooted and feed near
the surface. The soil on the slopes is liable to
be drained off and is protected by litre and dry
leaf layers and branchlets. It is also replen-
ished every 4 years or so with fresh earth from
the adjoining areas.
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These are sheltered from the southernly rays
of the sun, and trees like Phanus, Ayen, Kinjal
etc. are planted on borders. The leaves of the
protecting belt-trees are useful as ground-layer
and for mulching purposes.

The soils may be red, yellowish, lighter or a
heavier type which has the capacity of holding
water for long and is also incapable of being
washed off.

In lighter soils there is a possibility of lowers
and raw fruits being dropped in case of untimely
watering from Dharans.

The yield and good results also depend upon
manurial treatments.

The soil is very often wet under Dharan
waterings. In March/April, however, these need
regular weekly irrigation by Budki.

Propogation.—These are grown from seed.

The good seed-fruit is selected from 20/25
year old trees. These are specially kept growing
till they attain a larger size and proportion. In
Mysore and Assam the fruit-bunches are thin-
ned out, and while ripening is evident these are
lowered down for seed purposes.
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The Suparies are planted vertically along
with stalks and kernels. Each guntha requires
half a cart load of F. Y. M. and grows 1600 seed-
lings. These are sufficient for 2 acres of land.
The seeds are sown 97 apart and about 3” dcep
and are generally covercd with plantain leaves
and fibrous stems. The cover is removed after
a lapse of two months. When the secedlings
grow 6 high, thesc are planted out at a distance
of 2° each, They are planted in permanent
places after 2 years time.

Planting out.—Pits 2 c. ft. are taken. The
transplants are planted in October. The rotten
plantain-leaves and stems serve as manure.
Near about the plants, plantains may be grown
both for shelter from sun and wind.

In this Crop Cardimum, Ananasa sativa
etc. are grown as inter-crops. The plots are
manured every alternate year.

Manure ( ﬁlm{)——]?it 20%12%6°. Sufficient
litre for 13 acres land. The leaves (of kinjal,
Jambul, Ayen, Aunla, Kuchla, &t & Charoli
Mohra etc.) are mixed with, earth cowdung,
urine ete. and this manure is best since it has
astringent qualities and keeps away insect and
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fungoid pests. The properties show tanin and
Amyl presence.

Besides being a food organic material phos-
phates and N. are available for plants. Thus this
manure is valuable.

It is applied in Feb./March—30,40 1b.—
Later litre or dried grass is spread round about
the trees during the summer time or even ear-
lier in November to December This is an essen-
tial practice in saving wash-off of soil erosions.

Soon after rains—October or so—there is also
the practice of spreading mew and fresh soil
around the trees—once in 4 years. This is gener-
ally done to effect better conditions for irrigation
and to encourage plant-food. In certain places
2/2¥ layer of fresh soilis available and care is
taken to avoid main water drains which need to
be kept clean.  This operation is locally called
“Nigte” #wa

The routine being:—

I year—repairing water channels and
rows. Replenishing soil.
II Year—Manuring operations,
III ,, —Repairing water channels.

IV ,, —Manuring.
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V Year—Repairing rows and replenish-
ing with fresh soil.

Thus it is seen that the proper yield de-
pends upon manuring and after-treatment of
soil. There is always a demand for lime phos-
phates and potash and hence seasonal soil-treat-
ment and management are essential parts of a
successful grower.

Y7ield—Soon after 5/7 years time fruits ap-
pear From the 10th year they bear profusely.
There are about 500 transplants per acre and
every tree yields about 300nuts—Suparies during
Nov. to January The total yield per acre being
23 khandi or 50 maunds.

The raw fruits are taken down and boiled
after removal of upper coverings. These are
dried for 3/4 daysin the sun. Every evening
these are covered in order to protect them from
dew and discolouration. Fresh lots are boiled in
the same water and thus those that are raw re-
ceive colouration due to reddish water being used
over again. In certain cases lime or bark of the
Ayen-tree is added to improve the colour of the
nuts.

The nuts cost 6/8 Rs. =1 maund = 291bs.
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These plantations are common in Konkan
regions of Bombay. A few parts of Shriwardhan
are famous for Supari gardens. These prefer
sandy-loam condition of soils and yield heavy.

They are protected from wind on the West
and from the sun on the South by planting cocos
nucifera ( #1§ ) on the borders.

Types: I. g& gudr Y
II. +grst ga
ITI. A few possess yellow or red or
thin or thick coverings while others may be
longish in form or rounded.

Diseases and pests :—

(a) The fruits when raw are destroyed in
large numbers by animal pests, such as squirrels
and kites.

(b) “KoLER0OGA”—

This is a fungoid disease. During the rainy
seasons fruits show mould and diseased condi-
tions and fall by wind. This is found to be exces-
sive in valleys. The best remedy is Bordeaux
Mixture.

I Cu,So, 4-51bs. ... This is mixed with
IT @ (Soap). ... 2 lbs.
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Lime ... 51bs.... BSoda... «.. 11b.
Water ... 12 glls. Water we 1 gal

This mixture of solution (I and II) has
adhesive properties and is best during the rainy
season. This has eradicated the disease from the
Mysore and Kanara districts.

(‘c) STERILITY—

The leaves are small and even fruits are
wanting. This is pathological phenomenon and
no insect or fungoid agency is responsible. Most
of the growers either cut off such trees or leave
them alone. This may be due to negligence in
manurial or soil treatments or even due to ex-
cessive water logging conditions.

This tree can be utilized just like cocos
nucifera and the stems may be used as rafters
for houses. In some places they could be hol-
lowed out and used for drains. The fruits are
extensively used for chewing purposes and col-
ouration.



Cocos Uncifera (f1=)

These are known to grow in the tropics
Originally they were natives of the Cocos Islands
near the sea-side or Java. Sumatra had these first
and later they spread out to other countries.

In olden literature the varied names given
to this fruit-tree derived their origin from fruits
coming from the South regions like Ceylon and
there is evidence to show and trace its introduc-
tion into North countries like Malabar and Cora-
mandel. This tree has been held sacred, due to
its varied usefulness, botk in Hindu religions and
social ceremonies.

The cultivation of trees was only recently
taken up—30-40 years ago. It is extensively
grown in the Phillipine Islands and nearly three-
quarters of the commercial outurn is found there.

Coconut and its oil is used in Germany and
France. It is also found in Dutch East Indies,
Straits Settlements, Phillipine Islands, Ceylon,
India, Zanzibar, Malaya State, Nicobar, Lakadive
and Maldive Islands.

In India—Travancore, Malabar Coast, Mad-
ras, East Coast, Karwar West Coast, Konkan etc.
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have these on a large scale. In Kathiewad, Jam-
nagar and pshavnagar States these grow also.
Near Badami in a place like Banshankari these
are found in large numbers.

Cultivation.—Here sandy, warm and well
drained soils are best. The water is available at
5-6" depth. The climate is cold and humid. The
trees are planted close and there is always danger
of mice crawling from tree to tree. And even the
crowns arc seen hollowed out by Heminopterous
insects.

Near Godavari every tree is capable of bear-
ing nearly 200 coconuts.

There are 2 types of trees chiefly found:—

(1) Commonly cultivated and (2) Moha
type—This has sweeter fruits.

Fruits

Greenish Covers.

Yellowish. |,

Reddish. s

A few are round in form while others are
longer in size.

Some of these possess a thick kernel while
others have a thin kernel and also the proportion
of oil contents varies.
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conuts are planted during the rainy season. This
also saves irrigation during the summer time.

In case of summer tides and excessive
marine water flowing in, treces show yellow col-
ouration and retard in growth.

The trees need earthing up or are destroyed
when young.

This earthing up operation saves. theix
rootlets and makes sweet water available. It
also saves fruit dropping in advanced cases,

In Gazni or sea-reclaimed soils trees beax
early—even within 5 years time and yield copi-
ously upto 25-30 years, later deteriorating foi
want of manurial and soil treatments. Akin
to such plantations one finds them growing by
the river sides of Kale, Aghnashini and Ganga-
wali rivers in the Kanara district.

The plantations from the ordinary soils beal
fruits slowly and take 7-8 years time. Those
growing in lateroite soils are even slower and
take some 10 years to bear. These, however
improve with alluvial soils.

The pits may be 3 cu. ft. In the beginning
no manure is given. The plants are planted tc
remain 9" above soil level. In places like Go-
karn the pits are still deeper.
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In Konkan these are planted during the
winter season; people in Travancore apply ashes
and salt while planting. The nuts are also be-
smeared with common salt in order to protect
them from termites. It is also a common practice
to apply ashes and salt mixtures to the growing
parts and this is said to ward off a hemipterous
insect.

The trees should be planted out at a re-
spectable distance of 25-30". In certain parts
these arc closely planted and later years show
crowded conditions of the crowns—this shuts
out light and air and the plantation has a sickly
appearance. They need to be protected from wind
and local trees like those of Karuny Und: and
Bhend which serve best as wind-belts.

The cocoanut trec bears 12 leaves in 12
months of the year and every leaf has an aux-
iliary bud. In certain cases some of the buds
may go sterile and only 6-7 may remain healthy.
The fruits grow seasonally and the development
of the internal kernel depends largely upon
climatic conditions and manurial treatments.
Heavy rains, cold or unusual heat, are some of
the factors retarding growth of the mnormal
fruits.
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The dwarf variety of trees throw out crown-
leaves soon after planting out in their permanent
places, z.e., 8 months or so. The common variety
takes 12-15 months’ time.

One “Niyor Geding’ shows small and yellow-
ish type of leaves and the fruits develop within
9 months of the appearance of the buds. In
certain trees it is foundthat heavy fields deterior-
ate after a year or so duc to unsteady soil and
climatic conditions.

Green manuring:—In Karwar scveral ex-
periments are being tried in cocoanut planta-
tions.

They have grcen-manuring. The plants
being :

(1) Crotalaria Striata.
(2) Tephrosia Candida.
(3) Crotalaria Anagaeroides.

These are planted towards the rainy season.

Crotalaria striata shows tall and vigorous
growth ; leaves are small and dense. This is
free from any disease or inscct pests.

[t flowers within 8 months and is ready for
cutting down by November or December. The
pods ripen by January.
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Tephrosia Candida.—These are ready by
October to December for cutting down. They
attain 4-5" in height and are grown in rows 6-8’
apart. These may be cut in 2-3 instalments.

This is extensively grown for green-manur-
ing purposes in Arcca Catechu plantations.
They are buried near about the trce trunks.

Crotalaria anagaeroides.—This has becen
only recently introduced from Ceylon and is far-
ing well.

Thesc plants are uscful as green-manuring
and the trees show improvement. They are also
useful in heavy soils and udd to the organic
material and feed in soil.

In the Ratnagiri District dry grass is
sprcad around the trees—while in certain parts
people use F. Y. M. and salt (every tree may
have 4 lbs.) during the months of August—Sep-
tember or every alternate year.

At Wengurla they have fish-manuring,
while in some parts leaf-litre (Aula and Kuchela
trees) is extensively used and it is said N.
available per cent. is great.

Cutch Crops.—1t is economic to have:
Musa Sapientum ( &3t ), Carica papaya,
Ananasa Sativa, Coffee etc. as inter-crops.
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In countries like Java, the Phillipines etc.,
the soil is ploughed twice in a year and the trees
are left 3' apart while harrowing. Cocoanut
trees have roots feeding only to the depth of
8/18" below ground level. The roots number
7000 to cvery tree, the average length of these
being 17-18' and 3-4' below surface soil. Timely
ploughings reduce the rootlets and also encour-
age penetration. This loosening of soil surface
is highly recommended.

Manurial systems.—In certain parts cocoa-
nut refuge and dried leaf and crowns are utilized
in and for ground cover near the trees. This
conserves moisture and prevents soil erosion.

In Madras they use F. Y. M. and in addition
to this 6/7 lbs. fish manure is applied and this
has given useful results. In Travancore they
tried for every tree:

10 1bs. Groundnut cake
20 1bs. Ashes
2 lbs. Fish
1 1b. Salt
and it has given sound results. A tree bearing
40 cocoanuts in the beginning proved to yield
90 fruits at a time.
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In light sandy soils there is need of organic
material and the artificial manures along with
leaf-litre and fish have binding properties and
thus improve the texture of soils.

On the Kumtha Experimental Farm they
apply to every tree:

4 1bs. Bone-meal.

% Ibs. Undi cake.

1 1b. Sulphate of Potash and

1 1b. Salt.

Y7eld.—In plantations trees closely planted
yield hardly 10 nuts per tree. In many parts it
is, however, found trees yiclding :—

7th Yr.—15 Cocoanuts

8 , 25
5 , 40
10 , 60
50-60 |,

4 Nuts = 2 1bs. kernels.
10 ,, =14 pints oil.
In local and country bullock-drawn mills
there is nearly 30-50 per cent. loss of oil. There
are recently many improved types of mills and
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the best possible extraction done. In Kochin
the purity per cent. ageof oil is high. They also
take care in the thorough drying of kernels be-
forehand.

The oil is extensively used in the manu-

facture of candle-wax, soaps and for ecating pure
) I
poses. It is also mixed in Cod-liver, Citronela

oils ete. Cocoanut oil is used thesc days in the
preparation of Vegectable Ghee which can be
utilized in the Biscuit factories.

The French Government patronized both oil
and ghee for the French troops and consequently
it formed a paying by-product.

The residual cakes after the extraction of
oil fetch valuc according to the oil per cent.
remaining in them and the proportion of prices of
kernel to extracted residue or cakes being 4-1
and the latter is highly economic for the feed
of draft animals.

The water per cent. in sun-dried kernels
being 9.

The water per cent. on smoking and dried
being 12.

It is dried by steam in 15 hours’ time,
while the same quantity of kernels tako 4 hours
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for drying by hot-air process. The water per
cent. is small.

Uses.—In the Phillipine Islands they ex-
tract cocoanut oil. The nuts require proper
seasoning or they smecll and the commercial
value of the oil is lessened. It is also found that
fresh and raw kernels spoil, and discolour the oil.
The o}dest fruits are reckoned to be best. Round
about Ratnagiri fruits ripened arc taken down
and are not allowed to fall down. They make
suitable cuts on the tree-trunks and thus lower
down fruits by climbing.

Another use is “Nira’” or juice or a fermented
drink called locally “madi.” This is available
by cutting off young buds before flowers or fruit
set. This is an alecoholic drink and is extensively
used in Karwar and Ratnagiri. The juice flows
for 15-40 days and each tree is capable of yield-
ing daily nearly 1-40 litres of the “madi.” In the
Phillipines people have bamboos tied across the
trees in order to facilitate lowering the pots.
Daily fresh cuts are given and the juice is col-
lected some three times a day.

In Goa it is utilized in the preparation of
raw sugar. It is also useful in affecting polish
to the mixture of cement and lime.
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In Ceylon, Malabar, and Lakhadive Islands
there are shelling and cleansing machines. It
is stated, however, one man can cleanse 1000 at a
time and it is economic.

The coverings are easy of extraction in
saline solutions. These are later threshed and
made into mattresses.

ROPE RENGTHS.
Ceylon.—40 fruits yield 6 1bs. of cover fibres e

Madras.—18 fruits yield 6 1bs. of cover fibres 132" per 1 1bs. wt.
Lakhadive.—60 fruits yield 6 lbs. of cover fibres 220’ per 1 lbs. wt.
There being no machines this by-product
is not economicaly productive.
The tree is also useful in many ways.

The stems are used for thatching purposes
and when hollowed out may be used for small
drains.

The crown leaves are also useful for thatch-
ing purposes. These are also made into brooms.

The cocoanut fruit coverings are used in
the preparation of small utensils, smoking
hookas, buttons ete.

Diseases.—There are several pests and dis-
eases, of these the following being important :
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Bud-rot.—This is extensively seen in the-
Madras Presidency. There being two views—
one that the causal agency may be fungus or it
may be a baccilus.

(a) Pythium Palmivorum.
(6) Baccilus Coli.

Cuba, Jamaica, Trinidad, Madra, Ceylon,
Portugal, and Africa arc also affected with this
deadly discase.

The young leaf turns yellow and droops
down and slowly the whole of the crown gets
affected. The tree smells and rots; the only
effective remedy being eradication of such dis-
cased trees.

(¢) Pestolozia Palmarum.—Here the oldest
leaf is affected with white blotches. The remedy
lies in spraying with Bordeaux Mixture every
20 days or so.

(d) Stem-Bleeding.—This is due to Thielavi-
opsis Ethacetica. This is found in South Malabar
and Ceylon, the symptoms being that a sort of
reddish excretion oozes out of and underneath
the bark and the tree gets reddish on one side
and later black. This part rots and still gets
darker in colouration. During the rainy season

rad averatian trinkklae down.
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The remedy lies in destroying the part or
boring holes 2" above the affected area. This
saves the trees.

InsecT PEsTs:
Beetles.
(1) Oryctes Rhinoceros.
(2) Rhynchophorus. ©

These are found in rotting parts and stems
and manures. The caterpillars are white with
dark heads.

These are destructive both in the caterpillar
stage as well as adult. The trees are stunted
in growth.

The remedy lics in destroying the rotten
parts and keeping the plantations clean. These
may as well be destroyed in their young cater-
piliar stages found in manurial pits. In certain
cases they may be extracted by wires out of
their holes in the trees.

Insect Thosea Unifascia.—This pest is com-
monly found in the Andamans near Port-Blair.

Study has been done since 1922, on a plan-
tation measuring 4,000 acres of land. The
female insect lays about 100 eggs on the lower-



¢ 107 )

side of the leaf. The caterpillar has a yellow-
ish band, is spotted and posscsses stinging hair
coating. This feeds voraciously on leaves and
penetrates after 2 months into the crown leaves
and even into the ground. The adult cmerges out
after 21 ‘days or so. These fly about during the
night—nocturnal and are harmless. The femaleis
larger ih size than the male insect. The life cycle
continues for about 3 months and thus there are
four generations in a year ; the adults appearing
during March, June, September and December.

One insect—DBraconid—is parasitic. It feeds
on the caterpillars of Rosea unifasia but there is
also the case of hyper-parasitism inasmuch as
this Braconid is also fed upon by Chalcidioidea.

In certain cases, however, birds like Indian
crows and mayinas devour thesc in large numbers.
This insect is a native of the Andamans and when
the trees are affected the ground is raked up and
turned over--the caterpillars being exposed to
the sun.

The only other remedy lies in destroying the
affected leaves. These moths arc attracted to
light and could be captured in a tin of water and
mineral oil.
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There is also one animal pest—The Flying
Lemur—which destroys and feeds upon them.

Mice.—Cocoanut trees may be protected by
suitable tin-cans attached facing downwards on
the stems—fixed at a distance of 4-6' apart.



Date Palm and its Culture

These are tropical trees grown throughout
Arabia, Palestine, Mesopotomia and Sindh. A
great import trade is being carried on down
through the passes of Afghanistan to lower India.

Cultivation:—These prefer sandy loam and
watery places and are found in abundance by
the side of canals in Sindh. They are xerophy-
tic and as such tolerate alkali soils. The oasis of
Arabia are famous for lovely groves in the parch-
ing heat of the deserts.

Propogation:-—2-5 year old seedlings are
transplanted in April. It is found that one male
tree in the amidst of a few females is sufficient to
affect fertilization. Trees planted 12-15ft. apart,
70 trees per acre. It is better to apply F.Y.M. and
castor at the rate of 10 tons of F.Y.M. and 400
Cape.

Propogation by suckers is fairly common
and sub-irrigation water (20ft) is sufficient for
adult plantations.

Flowerings:—Flowering after 4 years from
the offshoots and bearing after 8-11 yrs. is com-
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mon Flowers are of only one sex and not her-
maphrodite. The inflorescenses are enclosed
within sheaths and split in due course of time.
The fertilization is carried on by inserting male
inflorescence at the branches.

Yield:—The yicld varies according to set of
fruits and condition of plantations. Each tree
bears from 1/50 lbs and per acre 6/4000.

The price fetched being Rs. 3 per maund.

It is a noteworthy thing that there are very
few inter-crops being taken, such as figs, grapes
and pomegranate, especially by the canals or
well irrigation.



Ananasa Sativa (s=m=E1H)

Ananasa Sativa came originally from South
America. This is also found in Brazil. It was
introduced by the Portuguesec in Bengal in 1594.
Large consignments are shipped out of America
every year and the fruit is seen to withstand the
transportation well. At Singapore there are large
plantatious and canning factories.

Ceylon, 'Travancore, Malabar, Coromandal
Coast and Bengal Provinces have these in large
plantations. So also Goa, Sanwatwadi, Rat-
nagiri Dist., Kolaba, Rana, Amalsad grow them.
Thus it is seen that this Ananasa Sativa prefers
sea-side regions and cold and humid climatic
conditions.

Light sandy soils, well drained and friable
are mostly found.

This is seldom grown singly. Itis found in
suitable mixtures like those of Areca catechu,
cocos nucifera and mangoes. In Bombay and
near about people have taken up its cultivation
near the railway.

In certain parts people have them in pots
more as an ornamental plant. In the Bombay
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Presidency it is not grown on a larger scale ex-
cepting at Amalsad.

Itis grown from young buds (or corms?)
growing near the stalk of the fruit. These are
planted out in rows under shady places. They
are planted 3'apart. The distance in between
the rows is kept small—owing to the plants
being heavy with fruits and this avoids uproot-
ings and breaks. They take 2/3 years in bearing
fruits.

They throw root suckers and the ground is
soon.seen to be covered up. During the rainy
seasons they are given groundnut (or @{g) cake
manure—a basketful to cach trce. Towards
April and May these are irrigated.

They flower in January/February. and fruits
are seen to set by June. They prefer shade all
the year round.

There are several types of fruits:—

(a) The common type :— possesses thorns
on leaf.

(b) Que-pine:—possesses no thorns on leaf
and besides the fruits are more delic-

ious.

(c) Queen Pineapple.—
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These are also grown in Konkan but due to
marketing and canning facilities they are wast-
ed and are even uneconomic. The Annanasa
plantations need encouragement.

There are no serious pests or diseases.



Anacardium Occidentale (wt®)

This tree is a native of West Indies and
South America. It was introduced into India by
the Portugese.

It is extensively grown in Mexico, Peru, and
S. States of America and E. Coasts of Africa.
In India it is found on the coasts of Karoman&al,
Krishna Mangalore, Kanara, Gowa, Sanwatwadi
and Ratnagiri Districts. These are also seen in
Dharwar and Belgaum Districts.

The fruits utilized are generally the stalk
cnds and the proper fruits being the welldevelop-
ed seeds.

These are red or yellow in colouration and
taste sweet.

In the Karwar Districts the juice of the
fruits is utilized for medicinal purposes. They
are extensively grown in Malwan District and
it is from here that large quantities of seeds are
sent for further treatment.

Sweetmeat dealers use these in the prepar-
ation of a sweet called “Kajugar.” The seeds
are fried in earthenware pots with a bottom hole.
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Generally 1-1} lbs. of seeds are taken at a time
and fried. While heating, a small quantity of oil '
flows down and keeps the fire aglow. The ker-
nels are thus removed within 10-15 minutes.
The smoke is deleterious and encourages coughs
and also injures eye-brows. Sceds: Kernels:
30 : 25. The kernels are utilized for the manufac-
turing .of oil and seems superior to olive-oil ex-
ported from Europe.

In certain parts the seeds are dried in the
sun and later threshed and coverings removed.
The oil extracted from these coverings is used
for purposes of increasing the toughness of ropes,
planks, submerged in waters, and painting
wood. The oil is deleterious to human skin.

,Soils.—These trees are found growing in the
lighter types of soils—lateroites and sandy
loams along the coastal regions. Belgaum, Dhar-
war, Malwar and South Malhad grow these ex-
tensively. The sceds are planted in pockets of
rocks and thus dre sheltered from rain and wind.

These could be transplanted when 3/4 years
old in their permanent places. At Kumtha, Hon-
kar ete. these are regularly irrigated for the 1st
year. They attain great heights in the districts
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of Malwan, Dharwar but not so in Thana or
Konkan regions.

Uses—The latex from the treesis utilized for
the manufacture of varnish applied to library
books and this preserves them from insects and
moulds.

The fruits are valued for eating purposes,
and are useful in certain chronic diseases,
()

Diseases.—There are mno serious pests and
diseases.

In North Kanara trees suffer from certain
stem and root borers. The excreta is seen out-
side the holes; the only effective remedy being
to uplift roots and effect clean plantations.

Trees may have sterility and in certain
seasons lose blossom. This is due to:—

(1) Edaphic factors in certain parts, and
(2) Mildew or fungoid disease,

In the latter case spraying with Cu So, is
recommended.



Ber Culture (Ziziphus Jujuba).

——

Classification
(1) Soofi midthi.
(2) Soofi khati.
(3) Wild Ber.

These are three varieties found locally all
over the Deccan plain. It is hardy and almost
xerophytic in character. The fruits vary in size
and differ in taste from area to area.

It grows from seedlings scattered by wind
and birds. It tolerates heavy rainfall as well
as resists drought. Alkali soils grow this com-
fortably.

Propogation.—The domesticated varieties
have lost their immunity to various diseases and
insect pests. It is well worth propogating
these subtler varieties on wild stock by means
of budding. The operation is delicate and needs
careful preservation from heat and evaporation.

It bears within three years after it has been
budded and remain bearing for 60 years under
proper cultivation and manurial conditions.
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Pruning.—The older and dried branches
need pruning from time to time as it promotes
healthy shoots and fruit buds.

The Lac industry of Bengal is built on
these plantations and the insects have found
Z. Jujuba a suitable host.

Planting.—These could be planted 7-10 ft.
apart, 40 plants an acre—each returning an
aggregate income of Rs. 45-65.

Insect pests: Fruits.—Drupes or berries are
renderd practically useless by caterpillars and
moreover their collection is tedious and cumber-
some from the branches. The soil below should
be ploughed and harrowed or they are injured
and thus losc market value.

Remedy: (1) Trapping by light.
(2) The attacked fruits may be
destroyed.



" Frageria Vesca (zzi@f-gmmady)

This is originally found in the N. regions o
America and Europe. It is also found in Chilli

In India it is generally found in summe
resort places like Kumaun (Himalayas), Kashmir
Nepal, Brahmadesh, Saharanpur, Ceylon, Benga
etc. In Bombay proper it is found in Mahablesh
war where the temperature ranges from 60/67°]
in November and nearly 90°F during March/May
Here the rainfall is 2507. Altitude 4,500'. I
is recorded that it was due to the Chinese tha
this was introduced there in the year 1820. Ii
1896, duc to the heavy rainfall of 401", most o
the seedlings or plants were destroyed.

It was then from Saharanpur and Bangalor.
that fresh suckers were brought in and plantec
and the present cultivation is the result.

Cultivation.—Soon after the rains the soi
is prepared, harrowed and irrigation channel:
prepared

They are planted in rotation to Cabbage ans
Frenchbean every alternate year.

Rows 10X12" or 12X12".
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’

Suckers planted at 1/13}” apart.
These are manured with F. Y. M. if the

same crop is being continued without any ro-
tation.

In the beginning of the rains no inter-
culture or weeding is done as this conserves soil
and plants from erosion.

The irrigation is done regularly—the first
being after 6 days of plantation, and by January
every alternate day.

Fruits set after 3 wecks of the appearance
of the flowers on the plants. In certain areas
leaf-tips are removed in order to encourage pro-
fuse and healthy flowers, and this is done once
in a fortnight. )

During flowering time, animals are let in
to encourage side suckers and also to manure the
plants with urine and feeces.

Fruits appear in April/May. These are
taken out in a raw condition if the marketing
centres are far—packed in leaves and dry grass.
For purposes of local markets they are ripened
»n plants and plucked in the early mornings.
These are sweet to the taste and delicate to touch.
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By May new shoots appear and towards the
rainy season these are placed on higher level
rows or are even replaced in places of shelter in
houses. It is found that old suckers have better
fruit-bearing capacity than new ones.

These were tried in Lonavla but experi-
ments failed during recent years.

Types and Varieties—

Lacstone.

Dunlop.

Marshall.

The Lacstone variety was introduced from
Dehra Dun. They have fared well and bear
larger fruits. Ten fruits of this variety weigh
equal to 25 fruits of the Bangalori type. They
are also found to fetch higher prices.

As regards Dunlop and Marshall types—both
are from America. Sen Dunlop is, however,
heavier in yield. Fruits are round and flavoured.
The Marshall variety has failed and seems sterile
so far.



Garcinea Indica (Fr&=)

These are natives of Kurg, Wayenad, etec.,
and are also found in the districts of Ratnagiri,
Goa and Karwar. In certain parts, however, they
are found in gardens.

Garcinea seeds are useful in the extrac-
tion of a certain type of oil and the extrac-
tion is found to be 30 per cent. It is called
Kokum-oil.

There are two ways of extracting the oil. In
certain parts, the cxternal coverings are re-
moved and the kernels are boiled in hot water
and allowed to cool down. The oil is seen
collected into the upper layer; later it is cooled
down into small pill formations.

In other parts, people extract the oil by
almost the same process as above but it differs
slightly. The seeds are crushed and kept in
water over-night. The oil thus saturated above is
filtered out, while the rest of the residue is again
c¢hurned. This process seems to give pure oil.

This oil has medicinal value and properties.
It is useful for cold and sore hands and feet.
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This may also be utilized in the preparation
of candles ete.

The fruit coverings are uscful as (TAGHW).
In April ripe fruits are taken and the seeds are
separated, saturated with water and kept aside.
The fruit coverings arc also saturated and dried
in the sun and this process is repeated 4/5 times
before being put out for the mart. The commerci-
al product is black. This is extensively prac-
ticed at Malwa, Goa ete.

The fruit is used for pickles and in other
home preparations of chutni and vegetables. The
Garcinea juice is valued as a drink and can be
kept in bottles for days. At places like Kumtha,
Karwar ete. there is a white type of Garcinea.
This has medicinal propertiecs and is useful in
dysentery, but these are rare in black types.



Nephilium Lichi (sr4Y)

This is ornamental and bushy in appearance.
It is a native of China and was introduced into
Bengal during the 18th century. During present
times it is extensively planted in Bengal, Luck-
now, Allahabad, Saharanpur, Durbungah, C. P.
and the Punjab.

In the Bombay Presidency it is planted on a
very small scale. In Gujerat where the climatic
and soil conditions are favourable, there is a pos-
sibility of planting with success. They bear good
yields in parts of Jamnagar. In Poona, how-
ever, heavy black soils are deliterious to growth.

Propogation:—DBy gooty and grafts.

These are also propogated by seeds but take
a long time. At Lucknow and Cawnpore they
practice gooty in June/July and the plants are
ready for separation by October. Next June they

are planted out and root freely during the 3rd
year.

January :—Manuring with F. Y. M. and
leaf litre.

February:—Flowers are set and
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April, May:—Fruits,

The fruits are reddish in colour but later
turn brown. They have small pimples on the
covering. A few fruits show smooth skin.
The juice from the skin is white and aerid in
taste.

The Chinese have a great liking for these and
the fruits®are extensively exported to Europe and
England, but they lose flavour and taste in the
process of dessication.



Eriobotria Japonica; Loquat (sft®t2)

This is'also a native of China and Japan and
grows to the height of nearly 10". It is green
and ornamental.

In India it is found in North India, Cawn-
pore, Lucknow, Allahabad cte. It could be grown
in many parts round about Poona but seems a
shy bearer,

InGujerat where the soil is light, and porous,
they grow in abundance.

Propogation:—By seeds, cuttings, gooty and
grafts.

The seed-grown plants show a smaller yield
and besides the fruits have a larger percentage of
seeds. The trees grown by cuttings during the
monsoon seem healthy and vigorous. These are
manured with F. Y. M. in January or so.

In the Deccan they could be grown in
gardens, as the trees are ornamental and the
flowers scented.

These flower in February and set fruit by
May. It is sour-sweet in taste. The fruits
have seldom more than 1/2 seeds in them.



Grewia Asiatica: (wr&am)

These are found growing wild in India. In
the Deccan and Maharashtra they are rare. In
Surat, however, they are commonly grown.

Propogation :—By cuttings
These'are planted out at a distance of 8 or so.

In February light thizning of side branches
is done and the main stem is slightly burnt with
dry grass and leaves. This encourages side
branching and fruits.

The fruits are ready during the months of
April and May and are relished by Gujaraties.
They also prepare a drink—it is cool and deli-
cious.

In Poona and round about, however, there is
no mart.



- Coffea Arabica: (a7g ®T%Y)

This was originally foundin Africa, Abyssinia,

Mozambique and Angola. It was taken to Arabia
and later into Europe. In Arabia it is termed
“Kawa” and most probably is derived from the
province of Kafain Africa. Arabians are exten-
sively fond of this drink and use it whenever
guests are received. The fruits (g&) are dried,
crushed and used as coffee.

There are 3/4 types of these :—

(1) Coffea Bengalensis.—This is Bengalian
type and is inferior in quality.

(8) Moka or French.—This has its leaves,
flowers and fruits smaller in shape and =size.
Small yield but rich in quality.

It is being introduced into the Bombay.
Presidency.

(8) Coffea Liberia.—This type has a larger
sort of seeds and is also rich in flavour. The
plants are easily planted and even prefer lower
altitudes.

(4) Coffea Arabéca.—This is found in Bom-
bay, the fruits having 1/2 seeds only. Those



( 129 )

having one seed seem larger in size and round.
The flavour is rich.

This is extensively planted in Brazil, Vene-
zuela, Guatemala, Mexico, E. Indies, Costarica,
Ceylon etec.

It is near about seaside places and is found
growing at the altitude 1/5000°, tcmperature-
60/80°F and rain below 150”.

In the Bombay Presidency it is not planted
on a large scale. It is however, found in Konkan
and Belgaum. Coffee from India and Jamaica is
well known.

On the whole coffee soils need rich organic
material or the plants are weak and unhealthy.

These plantations require continuous water-
ings and nced frequent soil and manurial treat-
ment. Wind-belts and protection from sun-light
are essential.

Propogation:—By seed.

Seeds are hand collected from 8/10 year old
plants, saturated with moisture and planted
soon after. The soil is well prepared, manured
and made into suitable rows. These are planted
at 9” apart and 2" deep in rows. They need
protection from the sun and plenty of irrigation.
Thev take three weeks to sprout.
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The seedlings are transplanted at 7° apart
and have Erythrina indica (gfmar) posts as sup-
ports and trees as shelter. In the open these fruit
copiously, spread wildly, and are capable of har-
bouring many diseases.

F. Y. M., bone-meal, oil cake, or pouderate
is given as manure. Every year trees are dug
around. In Ceylon every 14/2 year old plant is
nipped at the growing point and this operation
encourages side branching, the yield depending
upon the length of these side branches.

Trees yield when about 3 years old and fruits
set after 6 months of the appearance of the blos-
som.

Diseases.—There is a mnewly introduced
beetle pest on Coffee-fruits in Mysore. This is
a native of Central Africa and feeds copiously
on wila coffee. It was introduced in Java in
1909, in Brazil 1918—from the provinces of
Uganda, Kenya etc.

The first appearance in India was in 1927
when most of the coffee-fruits were bored
through ; the only natural and effective remedy
being the introduction of a parasitic insect feed-
ing upon these_beetle pests of coffee-fruits.



Eugenia Jambolana (straa)

This is commonly found in India. It pre-
fers waterside places and is propogated by seed.

It could even be grown by methods of bud-
ding and grafting.

It is generally planted by nallas, rivers and
rivulets.

Theese flower during the month of March and
set fruits towards the rainy scason.

Eugenia Malaccensis (Ravwm witw)

The word Eugenia is derived from the name
of the Prince “Eugene” of Savoy.

This tree is a native of Malaya. It is an
ornamental tree, and the leaves are large in size.
The flowers are red and large and the fruit
attains the size of a guava. This is commonly
found round about Bombay, and suburbs.

Eugenia Jambos (Tanat aix)

This must have come from the E. Indies and
resembles E. Jambolana in most respects. This
tree prefers hot climatic conditions.

It is propogated by gooty and seed.

The fruits are pink or whitish in appearance,
and are ready by the rainy seasons. It is whole-
some but not commonly used as table-fruit.



Prunus Persica (sar@-wi=)

This has been known to the Chinese for ages.
Recently it has been cultivated in England,
Amecrica, Iraq (Mesopotamia) Iran and Afghan-
istan,

In India it is extensively grown in(the N.
'W. Provinee and borders of Peshawar, Punjab
and in the Himalayan Valleys. Calcutta, Rajpu-
tana, and Selam Districts have this fruit. In the
Bombay Presidency—=Sindh, Hyderabad, Maha-
bleshwar and Panchghani—4378" altitude—have
it on smaller scales. It is planted more as
an ornamental tree and is many times devoid of
fruit.

At places like Indore and Nasik it flowers
profusely and in certain seasons—May—sets
fruits.

In Panchghani the soil is rocky, red and
porous. Rain 60/80”.

These are propogated by seed and cuttings
and it is found that the latter method is economie
and has given better results.

They are transplanted towards the end of
September-October at a distance of 10/12" apart.
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In May—every alternate year—root lifting and
exposing may be done.

These shed leaves soon after the rains and
flower in August-September, and also in certain
seasons in March or so. They take 6 months
nearly to set fruits.

F.Y.M. or leaf-litre is extensively utilized
a8 manure.

It is found that large plantations are not
possible in places like Mahableshwar and Panch-
ghani due to irrigation—water being at oconsid-
erable depths in the wells.



Anona fruits (@raTes, TIHEE,
AIGATHRSA, ATAHR)

These species of fruit trees are commonly
found in America in hot climates. Anona squa-
mosa and Anona reticulata have been introduced
into this country for some time and are" found
growing wild round about the villages.

Anona squamosa.—This tree prefers dryand
tropical climates. They are extensively found
in the Deccan. In the Deccan Hyderabad and
the Province of Tandur they grow in large num-
bers and are sent out to Bombay.

At Bhavnagar and Jamnagar some of the
oldest plantations—80 years—are still to be
seen. In certain parts round about Poona these
trees are planted along with and in rows of
Punica granatum.

They are grown from fresh seeds and are
transplanted out at a distance of 12/14". 4nona
Squamosa prefers light soils along slopes of hills.

Flowers appear by April and May. These
are copiously irrigated towards August in the
case of dry spells of the monsoon.
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The fruits are valuable and economiec, used
mostly during the racing seasons both at Poona
and Bombay. There is one more variety of fruit,
yellow in colour and seems sweet and well
flavoured. The trees prefer lighter soils, dry con-
ditions and can well be managed with little
capital.

YARK dnona reticulata.—These are grown
in the Deccan and Konkan. '

They prefer shady placcs and are generally
found near about irrigation-channels and where
therc are water facilities.

AsAiw@® Anona Cherimoliya resembles

above species. of trees.
The fruits are also similar in appearance.

Anona reticulata fruit shows markings of
the network of the veinlets on the skin-cover of
the fruit and is mellow to touch, while the
Anona Cherimoliya fruit is superior in taste.

This species also grows inlight type of soils
and requires less irrigation and manurial tréat<
ment, and needs cvery encouragement.

A Cherimoliya is originally a native of Peru
and is also found in Mexico, Jamaica, Madeira,
ete. It is exported to New York and London.
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In India it is grown from seed and cuttings
In America it is propogated by cuttings and also
by methods of budding.

They are planted at a distance of 15/18.

A. reticulata and A. Cherimoliya fruits are
ready by February May.
qEa%® Anona Muricata.—This species is

smallerand bushyin growth andlooks ornamfental.
The fruit is large in size and has protuberances.
It is sour in taste and possesses a strong smell.
It could be used in the preparation of a drink or
Sherbat. This is a native of the West-Indies and
the drink is extensively prepared in Cuba.

All the above species belong to America and
are grown from seed and cuttings—they could
as well be grown by the methods of budding. A
Cherimoliya is very common there—here in
India it is not largely introduced and is seldom
found.

The methods of propogation by cuttings and
budding are highly recommended.



Chrysophyllum Cainito (zeft sfua
or TI%«)

Chrysos=Gold.

Phyllum = leaf.

Hence the word Chrysophyllum comes into
vogue due to the yellowish tinge underneath the
leafsurface.

This is a native of Cuba and is also called
star-apple tree.

In the Bombay Presidency they grow to the
height of 20/25" and are found as road-side
trees. They are ornamental trees—the lower
side of the leaves being velvety, hairy and slight-
ly coloured.

The fruits are larger in size than chikoo
fruits and show star-like radiations on a trans-
verse section. There are 4/5 large seeds, while
others are either small, flattened or even sterile,
sugar content being 44 per cent.

They are ornamental and serve as roadside
trees even in light or rocky soils.



Artocarpus integriolia (ww®)

——

These trees are found in the forests of San-
hadri Mountain. They are grown in Jamaica,
Brazil, Mauritius, Ceylon and India, especially
by the sca-side. In the Bombay Presidency—
Kolaba, Thana Southern part of Surat, Mellad etc.
these also grow along with cocoanut and Areca
Catechu. They are mostly found in clumps near
about old villages and prefer light lateroite soils.

They are partial to arid and humid climates,

Propogation.—They are propogated by seed.
They need fresh and light loamy soils. Occasional
manuring with bone meal is recommended. They
bear fruits in 6/7 years’ time.

Thesc could also be propogated by grafting
but this is seldom practised.

The fruits appear on main trunks and bran-
ches. The male and female flowers give rise to
these fruits after fertilization in December. The
fruit weighs 6 lbs. or so. They smell strongly
and are eaten when ripe. Raw fruits may be
utilized for vegetable purposes.



( 139 )

There are two types of fruits :—

(1) Kapiya.—Onc capable of being cut with
a knife and is freely separated in different parts.

(2) Berka.—This could be broken even with
the hand and the separated parts are mellow and
soft.

In certain parts, however, onc finds qualities
of both of these types of fruits combined in one
fruit only. These are sweet and delicious in taste.

The fruit is utilized in very many ways. It
is powdercd, seived out to thin consistency and
boiled with water—this leaves it in flat pan-
cake form on drying. It could as well be dried
and bottled to save it from becoming mouldy.

It is also used along with rice flour and the
mixture is boiled and dried. This serves as a
substantial starchy food for 3/4 months of the
summer season.

The tree measures from 15/20' in diameter
and is capable of bearing nearly 50 fruits during
the season. In Konkan, however, the number of
fruits may even be 60/500. The timber is uti-
lized for making tables, chairs and cupboards
and for building purposes. It is hard and durable.
The trees are useful and valuable and need ex-
tensive cultivation.
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Artocarpur incisa: Bread Fruit tree (Wrsvas
FYH-AFAX WE)

Bread-fruit trees grow extensively in the
South Sea Islands, Ceylon and Madras. They arc
also found in Konkan. These trees are akin
to 4 integriolia but bear larger leaves with mar-
gins cut. These again are of two types :—

One of them is solely utilized for vegetable
purposes, while the ripe fruits are useless.

The seeds are sown from the ripe fruits.

The other type of Bread-fruit tree is used
in the preparation of cakes and flour. They are
cultivated from suckers or side-shoots,

Artocarpas Lakoocha (@)

This also belongs to the Artocarpus family.
They are found in Konkan.

No one plants these by intent.

The fruits are smaller and are sour to taste.



Averrhoa carambola (FR{m-FwE-
HIAY)

This is more an ornamental tree. It is
named after an Arab Physician—“Averoce”—
who lived at Kadoa. (Ic published Aristotle’s
works ¢n the Arabic language.)

These fruits are extensively used by the
Mohamedans during summer seasons,

Propagation :—By seed.

The fruits have five zigzag strecak-markings

and are extensively used in the preparation of
pickles.

Averrhoa Bilimbi (fafed-Tfawm)
This is also an ornamental tree, and grows
extensively in Konkan.
Propagation :—By seed.
Fruits :—Fruits are sour and used in the
preparatlon of pickles.



Mimusops hexandra (faTat-tram)

Mimo= Monkey.
Opus = Face.

The flowers of Mimusops hexandra have
monkey-like appearance and hence the name.

These are extensively grown in the Bombay
Presidency and bear resemblance to qFwi-trees.
In Gujrat especially they are planted by the
road side.

Soils :—Light, sandy loam and even near
about coastal regions—these grow easily. Dry
climatic conditions like those in Nagar Distriet
are favourable.

Propagation :—By sced.

Fruit :—Fruits are ready in April-May.
Gujrat has a special liking for these fruits.
They are very sweet in taste.

They are preferable as road-side trees since
they require less care and besides are evergreen.
They are also slow growers. The frait is useful
during famine and dry spells.

This may be used as stock-tree for Chikoe
(4. Sapota) and is also sold at a lower rate but
is not highly recommended.



Dureo Zibethinus (gf=m)

These are natives of Tenaserim and Malaya
and have been recently introduced into Brahmo-
desh and Ceylon.

Propagation :—By seed.

Fruits :—These are strong smelling like
those of 4. ¢ntegriolia. People from Ceylon and
Brahmadesh like these very much.

Some attempts were made to introduce them
into the Deccan but they failed owing to un-
favourable conditions.



Morus Alba (gm)

These trees are natives of Iraq and are useful
as wind-belts. The timber is utilized for build-
ing purposes.

A great industry of sericulture or silk is in
existentce there as the leaves are used for rearing
the silk-insects.

They were also planted recently in Zurope.
In India they can easily be introduced as they
are capable of growth in any conditions of soil
or climate.

Propagation :—By cuttings. Fresh, heal-
thy cuttings produce healthy trces bearing heavy
blossoms and a good type of fruit.

They could as well be grown by ‘budding”.
The healthy buds are easily taken off and are
implanted on fresh stock-branches. The T. slit
process is commonly practised.

Fruit.—(a) White

(b) Black

There are two types of fruits, white and
black. Both are long in form and shape. The
white type turns to a yellow colour when ripe
and can easily be dried. The black one remains
black when ripe but can not be dried.

Tuti plantations are highly recommended.



Fruit Preserve & Preservations

Fruits are perishable goods and hence knowledge
of vicinities to markets, transport facilities and
timely yet seasonal productions of fruits are some of
the essential factors to be taken into consideration.
Mangoes, oranges and pomegranate fruits last longer,
while figs and guava are delicate and often perish
soon. Preserves and canning of fruits is a science
by itself and needs education, economics and capital.
The negligence found on the railway is also accelera-
ted by careless packing of fruits by the gardeners
themselves and naturally the market value is lessened.

The raw materials and by-products from fruit
trees and the surplus and out of season stock of fruits
need immediate disposal at minimum loss of profits
to the horticulturists in the countryside.

Mango and orange fruits can be canned and
preserves made on large commereial scales if suitable
factories are established at convenient centres in the
Bombay Presidency, both with the private and
Government enterprises and finance. The Agricultural
Department is doing its bit in establishing district and
rural uplift committees and helping the cause of fruit
culture through suitable propaganda and drive in the
villages.
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Dr. W. Burns, D. Sc. the present Agricultural
Adviser to the Government of India and Agricul-
tural Commissioner and Prof. G Cheema, Horti-
culturist to the Government of Bombay have
spared no pains in introducing the home products
in Kuropean markets. Their untiring zeal and
energies have been ever so much appreciated by
the public that several Fruit Growers’ Assoclatlons
have sprung up lately throughout the Pre51dency

It seems, however, that scientific knowledge,
capital and industrial outlook are still neglected by
the rural population in the presidency, and hence s
great deal of work in connection with the fruit culture,
canning and preserves has yet to be done in the near
future.



Banana Preserve

=<

This fruit is extensively utilized for eating
purposes, and not a few varieties are used as vege-
tables. It is found in large quantities throughout
the cold and summer seasons in the local bazars.

Banana preserve can be made using any of the
varieties such as Rajapuri, Welchi, Soneri and
Sonkale. The fruit ought to be ripe and healthy in
appearance. Any black skin patches or over-ripe and

soft condition of the fruits are to be discarded at the
first sight.

After pealing the skins, the fruits are cut into
convenient pieces and washed in cold water. The
pieces are then left into thin syrup of sugar and
adequate quantities of water kept lukewarm over
moderate fire. It is often advisable to make inci-
sions on the fruit pieces before immersion into the
sugary solution.

‘When the preserve becomes of a viscous sort and
syrup absorbed in, it is removed from the fire and
kept into well sterilized bottles.



Jack Fruit Preserve

L oo 22 122 ]

These fruits are found along the sea coast and
mountain regions. In the Bombay Presidency they
grow in Mabableshwar wvallies, Kolaba, Thana,
Mallad, etc. Raw fruits may be utilized for vegetable
purposes. They smell strongly when ripe and
generally weigh 6 ths. each. These are of two kinds
—Kapiya and Berka. Kapiya type of fruits are
easily cut with knife and capable of being freely
separated in different parts, while Berka ones are
soft and mellow and could be broken even with the
pressure of the hand. They possess thick and warty
sking. The fruit is utilized in very many ways. It
is powdered, seived out to thin consistency and
boiled with water-—this leavesitin flat pan cake form
on drying. It could as well be dried and bottled to
save it from becoming mouldy. It is also used along
with rice flour and the mixture is boiled and dried.
This serves as a substantial starchy food for three
or four months of the summer season.

For preserves —The fruit ought to be ripe and
strong smelling. The tender and mellow flakes are
cut open, seeds removed and washed thoroughly in
cold water for about ten minutes  Later they are
boiled to just the right point, till they appear soft and
transparent.
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The flakes thus softened are gently pricked with
fork and put into lukewarm syrup. It is supposed
to be.ready (Jack fruit flakes 1 Ib. and sugar 1 1b.)
when the right consistency is acquired. It is
removed from fire and cooled. The preserve 18
transferred into air-tight wide-mouthed vessels and
gealed.



Guava Preserve

Most of the orchards are found in the tropical
regions and need scientific handling in their ultimate
yield production and disposal. The fruits are glutted
into markets and get mouldy due to untimely and
premature harvests.  Canning and preserves of
these fruits seem indispensable in many partg of the
Bombay Presidency - us the latest knowledge and
application, modern canning machinery along
with its many advantages have brought this section
of horticulture to the forefront.

Fruits with few seeds, succulent and fHavoured
pulp, brilliant and yellow peel are best for the
preparation of preserves.

They are cut into convenient pieces, skin peeled
off and washed with cold water. Incisions are
made with a fork and later dipped into lime solution
over night and washed under tap. They are boiled in
water till they become soft in consistency and later
transferred into syrup (sugar 3 lbs.and water 4 1bs.).

The whole lot is kept boiling over gentle fire till
the syrup gets thickened. It is removed from fire
and sealed up in bottles while it is still hot.

The ultimate success of the final product of the
preserve depends much upon the care taken in
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keeping up the fruit pieces intact instead of mashing
them up in the various stages of its preparation.

The quantities taken being:—

Guava 2 lbs. Lime 2 o2.
Sugar 3 Ibs. Salt 2 oz.
Water 4 lbs.

In foreign countries great impetus is given to

.8 .
this industry. There is a great demand for guava
and other fruit preserves abroad and the products
find ready markets. Itisencouragingto note that the
various district and village uplift committees in the
Bombay Presidency are carrying on propaganda and
holding fruit canning and preserve exhibitions

every year.



Dry Date Preserve

These are extensively grown in Arabia, Mesopo-
tomia, Sindh The fruits are delicious and keep
long. A great import trade is being carried on
through the passes of Afganisthan to lower India.

The fruits—tender, healthy-looking with bright,
red lustre—are sorted out, washed and boiled in water
for about twenty minutes. They are then put into
thin syrup and kept over gentle fire till the consis-
tency of the sugary solution is improved and then
powdered cardamom minor and cinnamon are
strewn over to improve the flavour and taste.

They are put into sterilized bottles while still
hot.

The proportions of the different ingredients
being as follows: —

Dates (dry) 2 lbs.
Sugar 2 lbs.
Cardamom minor 1 oz.
Cinnamon 1 oz.

It is said the preserve has medicinal value in as
much as it serves as a laxative and tonic for adults
and improves the general tone of the body.



Grape Preserve

A~~~

Viticulture is coming into vogue practically
in Baluchistan and western parts of the Bombay
Presidency. There are several varieties of grapes
such as Fakdi ( Muskat of Alexandria ), Sahebi
( Decoys superb ), Kishmishi ( seedless variety ),
Bhokri (red coloured or Abi), Gosani, etc., and these
could be given trials on commercial scales.

In the preparation of preserves care -should be
taken to select choice varieties and if possible seedless
types. Fruits ought to be plumpy, ripe and free of
any sort of blemishes. Greenish white, amber
coloured fruits enbhance the commercial value of the
preserve.

Fruits are washed in cold water and cleamsed.
They are carefully put into thin syrup of sugar and
kept over gentle fire till the sugary solution gets
absorbed into the fruits and becomes viscous. The
preserve is cooled and finally sealed up into suitable
glass jars or bottles.

Great care is to be exercised in handling the
half matured fruits throughout the washing and
heating processes as there is often possibility of
mashing them up into a paste. This preserve is



Mango Preserve

Mango is grown in East and West Indies,
coastal areas of Konkan, Goa and in the Nawabshah
district of Sindh.

Serui-ripe fruits are taken down and stored in
wheat or rice straw. The ripe fruits are wrapped
with moss and oil papers in order to effect proper
temperature, moisture and cool and dry conditions.
In places like those.of Bombay and Karachi the
storage of fruits with the aid of the latest appliances
gserves to tide over marketing and shipping
encumbrances

Ripe mangoes can be bottled with saline solution
with proportions §-9 lbs.: 100 of sterilized water
(sp. gravity 1°04),

There is necd for wuseful propaganda and
knowledge of transport packing and lastly canning
and the preparation of various preserves. The
latest drive in this direction has been promulgated
by Dr. W. Burns and Prof. G. Cheema, Horticultu-
rist to the Government of Bombay. They have
issued vernacular pamphlets in conjunction with the
members of the Fruit Marketing Committee, Bombay,
instructing various fruit producing centres on the
production of superior fruits and their final disposal.
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There are several types of fruits such as Malgoba
(Madras), Fernandis (Goa), Pairianl Alphonso,
Cowasje Patel etc

Select mangoes that are healthy and free from
any skin diseases. They are peeled carefully and
cut into convenient pieces.  Incisions are made by
fork and the pieces are put into lime solution for
about a couple of hours. Later they are washed and
mixed with salt and again kept aside for somne time.
They are now washed with hot water and boiled till
they become soft and mellow.

Put them in sugary syrup while the latter is cold,
with an adequate amount of water. Cook the

mango pieces till the syrup becomes thick and viscous,
removing scum if any, from time to time.

Desi Mango P:eserve

e e~

The proportion and quantities of the various
ingredients being: — Sugar—4 seers.
Salt —2 oz.
Lime —4 oz.
Gireen mangoes--2 seers.

It is essential to note here that soon after final
cooking is over the preserve may be kept aside before
sealing the 'same in bottles in order to see if any
fermentations, set in. If it shows any signs of
fermentations boil the syrup with the mango pieces
over again till the preserve looks thick in consistency
and seal it in clean and sterilized bottles.



Fazli Mango Preserve

In case of Fazli mango preserve the process is
almost the same as above, excepting a little variation
in the ingredients utilized. Here almonds, pistachio
nuts and raisins are liberally used even in the
preparations of preserves on commercial scales.

Cut mango in suitable sized pieces and wash
them in cold water. After soaking them in lime
water, wash and cook them till they are soft and
mellow.

They are then put into thin syrup with sufficient
amount of water and boiled. When the syrup is
thoroughly incorporated into the .pieces, it is put
into bottles, and sealed up tightly in order to preserve
the contents for a long time.

Sometimes the fruits are cut half-stuffed with
almonds, pistachio nuts and raisins after removing
the stones. Tiny threads are wound around them
to save the filllings from spiling out. Incisions are
then made and the whole process as referred to
above is carried out with greater care and precision.

The quantities being: —
Lime—2 oz.
Sugar—114 seers.
Green mangoes.-seer
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The mango fruits should be hard, green and
healthy, looking free from cuts or bruises, or they are
easily mashed up in cooking process.

The mango preserves last for a long time.



Pine-apple Preserve

These were first introduced by the Portuguese in
Bengal in 1594. At Singapore there are large
plantations. Ceylon, Travancore, Malabar, Goa,
Sawantwadi, Ratnagiri, Kolaba and Amalsad have
pine-apple plantations.

In Singapore the pine-apple canning factory of
Messrs. Sin Heng and Company turns out 5000
tins of pine-apples in one day and ships abroad to
various parts of U. 8. A. and Europe.

There are several types of fruits, such as the
common type, que-pine, queen pine-apple, etc. Most
of these are wasted away or prove to be uneconomic
due to marketing or canning facilities.

In the preparation of preserves only sound and
healthy ones are selected. The tops and thorny
leaves and the warty skins are removed and the whole
fruits are cut into suitable and convenient sized
pieces. These are laid on trays and sugar sprinkled
upon and put away into the sun ftill there is liquid
saturation of the sugary solution.

These are placed over fire and cooked without
water for 3 to 4 days and then introduced into thin
syrup. The preserve is removed from fire when the
syrup attains proper viscous condition and poured
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into sterilized bottles and sealed. T'he preserve thus
prepared is delicious and lasts long.

Regarding the quantities: —

Equal amounts of sugar and pine-apples in weight
may be taken (sugar 2 Ibs., pine-apple 2 tbs.)
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