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There has been a constant demand in South
Florida for fast-growing, evergreen shade trees
for both public and private grounds. Some spe-
cies which at first seemed highly desirable were
enthusiastically distributed but later displayed
characteristics which seriously limited their use-
fulness. An excellent example is the jambolan,
which is regarded in certain other parts of the
world primarily as a fruit tree but which has
been promoted in South Florida mainly as an
ornamental and windbreak. In view of its increas-
ing distribution in this area, I believe it worth-
while to consider its utility.

A member of the family, Myrtaceae, the jam-
bolan (Syzygium cumini Skeels; syns. S. jom-
bolanum DC., Eugenia cumini Druce, E. jam-
bolana Lam., E. djouat Perr., Myrtus cumini L.,
Calyptranthes jambolana Willd.) is also known
as Java plum and by various other colloguial
names such as Portuguese plum (19), Malabar
plum (64), black plum, Indian blackberry (24),
jaman, jambu, jambul, jambool and duhat.

ORIGIN AND GEOGRAPHIC RANGE

The jambolan is native in India, Burma, Cey-
lon and the Andaman Islands (78), naturalized
in Malaya (18), and is thought to be of pre-
historic introduction into the Philippines where
it is widely planted and naturalized (43, 59), as
it is in Java (13) and elsewhere in the East In-
dies and in Queensland and New South Wales
(39), also on the islands of Zanzibar and Pemba
(76) and Mombasa (21) and adjacent coast of
Kenya (5). In Ghana, it is found only in gar-
dens (34). Belatedly introduced into Palestine,
perhaps 25 years or so ago, it grows vigorously

but bears scantily there (58). It is grown to some
extent in Algiers (58).

By 1870 it had become established in Hawaii
(45) and, because of seed dispersal by mynah
birds (19), it occurs in a semiwild state on all
the Hawaiian islands (45). It is planted in most
of the inhabited valleys in the Marquesas (9).
The tree was in-cultivation in Trinidad, Jamaica,
Haiti, Cuba and the French islands of the Lesser
Antilles in the early 20th Century (17) but ap-
parently has remained little-known in the Carib-
bean region (60). In the Lancetilla Experimental
Garden at Tela, Honduras, it grows and fruits
well (5668) but it is seldom planted in other areas
of tropical America (54).

The Bureau of Plant Industry of the United
States Department of Agriculture received jam-
bolan seeds from the Philippines in 1911 (72),
from Java in 1912 (69), from Zanzibar (70) and
again from the Philippines in 1920 (71). The
tree flourishes in California, especially in the
vicinity of Santa Barbara, though the climate is
not congenial for production or ripening of fruit
(2, 33). In southern Florida, there are numerous
fruiting specimens and many young trees not
yet of bearing age.

DESCRIPTION

The jambolan tree is fast-growing, reaching
full size in 40 years (27), ranges up to 100 feet
in Oceania (389), up to 40 or 50 feet in Florida,
and it may attain here a breadth of 30 feet with
a trunk diameter of 2 or 8 feet. It usually forks
into multiple trunks a short distance from the
ground (51). The bark on the lower part of the
tree is rough (8, 51), cracked, flaking (24), and
discolored; further up it is smooth and light-gray.
The branches are numerous, slightly drooping at
the ends and form a dense head. Foliage and
other characters are highly variable. The hand-
some, evergreen leaves are opposite, may be
from 2 to 10 inches long (8) and 1 to 4 inches
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Figure l.—Jambolan tree planted by R. F. Howell, 6280 Red Road, Miami, in 1937.
too high for picking; create an unwelcome litter on the ground.

wide; have .- to 1-inch petioles (18); are entire,
oblong-oval, or elliptie, blunt (40) or tapering to
a point at the tip; pinkish in hue when young;
when mature, they are leathery, glossy, dark-
green above, lighter beneath, with conspicuous,
yellowish midrib. The fragrant (3) flowers, in
1- to 4-inch clusters (18), are funnel-shaped
(59), 1% inch wide, 1 inch or more in length (3),
white at first then turn rose-pink (18). The
fruit, in clusters of just a few or as many as 10
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The heavy crops of fruit are borne
—Photo by Julia Mortoen

or even 40 (72), is round (1) or oblong, often
curved (51), % to 1% or 2 inches long (62),
and usually turns from green to light-magenta,
then dark-purple or nearly black as it ripens. A
white-fruited form has been reported in Indo-
nesia (51). The skin is thin (71), smooth, glossy,
and adherent (71). The pulp is purple or white
(45), very juicy, and normally encloses a single,
oblong, green (18) or brown seed, up to 1 or 1%
inches in length, though some fruits are seedless
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(18, 41, 46, 67). The fruit is usually astringent,
sometimes unpalatably so, and the flavor varies
. from acid to fairly sweet.

HABITAT AND ADAPTABILITY

The jambolan grows luxuriantly in regions
of heavy rainfall (as much as 400 inches per
year), prospers on river banks (58) and has been
known to withstand prolonged flooding. In 1947,
a half-dozen trees in the Roselawn pasture of
the White Belt Dairy in the northwest section
of Greater Miami stood in water for several weeks
without harm and most of these trees are healthy
today. One has died from excessive trampling by
cattle but the jambolan tree is believed to have
more than ordinary resistance to this pasture
hazard (7). Despite its ability to thrive in low,
wet areas, the tree does well on higher, well-
drained land composed mainly of oolithic lime-
stone (51), and is even tolerant of drought after
it has made some growth (33). In southern Asia
and in the Hawaiian Islands, it is found from
sea-level to altitudes of 5,000 to 6,000 feet (69).
It is wind-resistant and sometimes is closely
planted in rows as a windbreak. If topped regu-
larly, such plantings form a dense, massive and
beautiful hedge (7).

RELIGIOUS VENERATION

In southern Asia, the tree is venerated by
Buddhists, and it is commonly planted near Hindu
temples because it is considered sacred to Krish-
na (40). The leaves and fruits are employed in
worshiping the elephant-headed god, Ganesha
or Vinaijaka, the personification of “Pravana”
or “Om,” the apex of Hindu religion and phi-
losophy (6).

PROPAGATION AND CULTURE

Seeds are the most common means of dis-
semination, are sown during the rainy season in
India (28), and germinate in approximately 2
weeks (46). Seedlings may reach 12 feet in 2
years (31) and begin bearing in 4 to 6 years
(6). Cuttings have been rooted in sand (57),
and air-layering (46, 61) and budding onto seed-
lings of the same species have also been success-
ful (51). However, when a small-fruited, seed-
less variety in the Philippines was budded onto a
seeded stock, the scion produced large fruits,
some with seeds and some without (41).

In grove planting, the trees should be spaced

FLORIDA STATE HORTICULTURAL SOCIETY, 1963

40 or 50 feet apart (51). No particular cultural
attention seems to be required (67), apart from
control measures for insect infestation. In Flor-
ida some jambolan trees are very susceptible to
scale-insects (42). The whitefly, Dialeurodes eu-
genige, is common on jambolans throughout In-
dia. Of several insect enemies in South India,
the most. troublesome is the leaf-eating cater-
pillar, Carea subtilis, which may entirely de-
foliate the tree (30).

FRUIT SEASON, YIELD AND MARKETING

The fruit is in season in the Marquesas in
April (9); in the Philippines from mid-May to
mid-June (72). In Hawaii, the erop ripens in
late summer and fall (45). Flowering occurs in
Java in July and August and the fruits ripen
in September and October (51). In Ceylon the
tree blooms from May to August and the fruit
is harvested in November and December (78).
The main fruiting season in India and southern
Florida (where the tree blooms principally in
February and March (31)) extends through late
May, June and July (49). Small second crops
from late blooms have been observed in October.
Individual trees may habitually bear later than
others (42).

Indian horticulturists have reported a harvest
of 700 fruits from a 5-year-old tree. The produc-
tion of a large tree may be everwhelming to the
average homeowner. Robert Godbey, of Kendall,
Florida, in mid-July of this year had shoveled up
and conveyed to his compost pile five wheelbar-
row loads of fallen fruits and had at least an-
other such load in prospect. There is no outlet
for the fruits in Florida or Hawaii (45), only a

"small amount being utilized in home preserving.

In contrast, large quantities of the fresh fruits
are sold in the markets in Zanzibar (70), the
Philippines (12) and southern Asia.

COMPOSITION OF FRUIT

Analyses of the fruit in the Philippines were
reported in 1924 as follows: Waste, 25% ; edible
portion: water, 80.80% ; ash, 0.70; protein, 0.81;
sugar, 12.70 (75) (fructose and glucose; no su-
crose (38)); acidity (as sulphuric), 0.68%; (as
malic) 0.889% (75).

The following composition per 100 grams of
edible portion was reported for fruits freshly
picked at the Lancetilla Experimental Garden,
Honduras, in 1948: Moisture, 85.8 gm.; ether
extract, 0.15 gm.; crude fiber, 0.8 gm.; nitrogen,
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Figure 2.—Broad-topped, low-branched jambolan planted in 1935 b'y Robert Godbey near his house at 8. W. 112th St.
and 77th Ave., Miami, is crowding other trees for which he thought he had allowed adequate room.
—Photo by Julia Morton

0.129 gm.; ash, .32 gm.; calcium, 8.3 mg.; phos-
phorus, 16.2 mg.; iron, 1.62 mg.; carotene, .004
mg.; thiamine, .008 mg.; riboflavin, .009 mg.;
niacin, .290 mg.; total ascorbic acid, 5.7 mg. (48).

Foop Uses

Jambolans of good size and quality, having a
sweet or subacid flavor and a minimum of as-
tringency, are enjoyable raw and may be made

into tarts (35), sauces (81) and jam. Astringent
fruits are improved in palatability by soaking
them in salt water (35) or pricking them, rub-
bing them with a little salt, and letting them
stand for an hour (13). All but decidedly in-
ferior fruits can be utilized for juice which is
often comparable to grape juice (59). When ex-
tracting juice from cooked jambolans, it is recom-
mended that it be allowed to drain out without
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Figure 3.—Masses of adventitious roots have de\veloped high up on the Godbey jambolan tree which was twisted by a

strong windstorm in 1856.

squeezing the fruit and it will thus be less as-
tringent. The white-fleshed jambolan has ade-
quate pectin and makes a very stiff jelly unless
cooking is brief (45). The more common purple-
fleshed yields richly colored jelly (4) but is de-
ficient in pectin and requires the addition of a
commercial jelling agent or must be combined
with pectin-rich fruits such as unripe or sour
guavas, or ketembillas (45). Mrs. Clifton Mitchell

Some of the injured branches have died.

—Photo by Julia Morton

of Miami Shores has found that equal quantities
of non-squeezed jambolan juice and Barbados
cherry juice (totaling 8 ecups), with 4 cups of
sugar and 1% ounces of SureJell, make a fine
ruby-red jelly of delicious flavor.

Good quality jambolan juice is excellent for
sherbet (6, 12), sirup and “squash.” In India
the latter is a bottled drink prepared by cooking
the crushed fruits for 5 to 10 minutes at 140°
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Figure 4.—Near its base, the Godbey tree displays typical flaking bark and an unusual large adventitious root which

has become anchored in the ground.

F., pressing out the juice, combining it with sugar
and water and adding citric acid and sodium ben-
zoate as a preservative (37).

In Goa (29) and the Philippines (59), jam-
bolans are an important source of wine, resem-
bling Port (24), and the fruit might be con-
sidered as a tropical American crop for this
purpose. Dr. R. J. Bouthilet, Director of Re-
search, E. & J. Gallo Winery, Modesto, California,

Several young seedlings have come up around the base of the tree.

—Photo by Julia Morton

suggests that in wine-making any undue astring-
ency of the juice could be eliminated by filtering
it through ground-up nylon. Brandy and a dis-
tilled liquor ecalled “jambava’” have also been
made from the fermented fruit (69).

Jambolan vinegar, extensively made through-
out India (69), is an attractive, clear purple,
with a pleasant aroma and mild flavor. Virmani
gives the following analysis: specific gravity,
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Figure 5.—Foliage and clusters of ripe and unripe fruits of the jambolan; and (at the lower right) a half-fruit with

seed, and a separated, peanut-shaped seed.

1.0184; total acidity (as acetic acid), 5.33 per
100 ce.; volatile acidity (as acetic acid), 5.072
per 100 cc.; fixed acidity, .2756% as citric; total
solids, 4.12 per 100 cc.; ash, .42; alkalinity of
ash, 32.5 (N/10 alkali); nitrogen, .66131; total
sugars, .995; reducing sugars, .995; non-volatile
reducing sugars, .995; aleohol, .159% by weight;
oxidation value (KMnO,), 186.4; iodine value,
183.7; ester value, 40.42 (73).

The fruits are avidly eaten by birds and four-

—Photo by Julia Morton

footed animals (jackals and civets in India) (40).
In Australia, they are a favorite food of the
large bat called “flying fox” (39).

MEDICINAL USES

The jambolan has received far more recog-
nition in folk medicine and in the pharmaceutical
trade than in any other field. Medicinally, the
fruit is stated to be astringent, stomachie, car-
minative, antiscorbutic and diuretic (28). The
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Figure 6.—Nearly round fruits of the jambolan photographed by Dr. R. N. Konar, Department of Botany, University
of Delhi, Delhi, India.

fruit, cooked to a thick jam, is eaten to allay
acute diarrhea (10). The juice of the ripe fruit,
or a decoction of the fruit, or jambolan vinegar,
may be administered in India in cases of enlarge-
ment of the spleen, chronic diarrhea and urine
retention (23, 59). Water-diluted juice is used
as a gargle for sore throat and as a lotion for
ringworm of the scalp (23, 59). Jambolan juice
and mango juice, half and half, quench thirst
in diabetics (23).

The seeds (marketed in Z4-inch lengths) (64)
and the bark are official in the Dutch (59) and
other European pharmacopoeias (64). They are
much used in tropical medicine and are shipped
from India, Malaya and Polynesia, and to a
small extent from the West Indies (65), to
pharmaceutical supply houses in Europe and
England (79). Extracts of both, but especially
the seeds, in liquid or powdered form (64), are
freely given orally, two or three times a day to
patients with diabetes mellitus or glycosuria (23).
In many cases, the blood sugar levél reportedly is
quickly reduced and there are no ill effects (64).
Fresh seeds are considered superior to dried seeds

(47). In some quarters, the hypoglycemic value
of jambolan extracts is disclaimed (55, 59).
Mercier, in 1940, found that the aqueous extract
of the seeds, injected into dogs, lowered the blood
sugar for long periods, but did not do so when
given orally (55). Reduction of blood sugar
was obtained in alloxan diabetes in rabbits (47).
In experiments at the Central Drug Research
Institute, Lucknow, the dried alecoholic extract
of jambolan seeds, given orally, reduced blood
sugar and glycosuria in patients (47). Dr. Mu-
kerji, in 1961, called the results promising,
though the action of the seed extract is milder
than that of the synthetic anti-diabetics. He holds
that the bark extract affects the glycogenolysis
and glycogen storage in animals (47). On the
other hand, Bhatnagar and co-workers, while
screening the jambolan with 174 other popular
Indian medicinal plants, found no physiological
activity in the bark, which they collected in the
month of September (8).

The seeds are claimed by some to contain a
glycoside, jambolin (59, 64) or antimellin (47),
which halts the diastatic conversion of starch in-
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I dI.“iguré 7. —Jambolan flowers photographed by Dr. R. N. Konar, Department of Botany, University of Delhi, Delhi,
ndia.

to sugar (59); also a resin yielding phenolic
substances named jambulol (13, 59) and ellagic
acid (64), and an alkaloid, jambosine (16, 55).
Other reported constituents of the seeds are:
tannin, 6 (59) to 199%; gallic acid, 1 to 2%;
chlorophyll (64); fatty acids (palmitic, stearie,
oleic, and linoleic) (59); starch, 41% (13),
dextrin, 6.19% ; protein, 6.3% (13); and a trace
of phytosterol (59). The bark contains 8 to 19%
tannin (13, 64), gallic acid, 1.67% (59), resin
(25), small amounts of ellagic acid and myri-
cetin (50), and much starch and proteins (64).

A decoction of the bark is taken internally for
dyspepsia (22), dysentery and diarrhea and also
gerves as an enema (59). The dried and powdered
seeds and root-bark are similarly employed (59).
Powdered bark mixed with curds is given in
menorrhagia. Powdered jambolan and mango
seeds, with curds, are used, like the fruit juice,
in treating enlarged spleen and retained urine
(23). In India, the seed powder is administered
as an antidote for strychnine poisoning (13).
Bark decoctions are taken for asthma and bron-
chitis (8) and are gargled or used as mouthwash

for the astringent effect on mouth ulcerations,
spongy gums (59) and for stomatitis (28). Ashes
of the bark, mixed with water, are spread over
local inflamations; or, blended with oil, applied
to burns (23).

The leaves, steeped in alcohol, are prescribed
in diabetes (10). The leaf juice is effective in
the treatment of dysentery (59), either alone or
in combination with the juice of mango or emblic
leaves (23). Jambolan leaves may be helpful as
poultices for skin diseases (13, 59). The leaves
yield 12 to 18% tannin (by dry weight) (13),
also an essential oil containing limeonene and
dipentene (20 to 80%), about 40% of sesquiter-
pene (cadeninic type) and a little azulenic ses-
quiterpene (47).

OTHER EconoMiIc Uses

The jambolan tree is of potential value in
apiculture. The flowers have abundant nectar
and are visited by bees throughout the day (54),
furnishing most of the honey in the Western
Ghats (at an elevation of 4500 feet where the
annual rainfall is 300 to 400 inches) (28). The
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leaves have served as food for tassar silkworms
(8, 24). In Zanzibar and Pemba, the natives
use young jambolan shoots for cleaning their
teeth (76).

Jambolan bark yields durable brown dyes of
various shades depending on the mordant and the
strength of the extract (27). The bark is much
used in tanning leather (24) and preserving fish
nets (6, 13). The wood is red (39), reddish-gray,
or brownish-gray (24), with close, straight grain.
The very small, oval pores are often connected
by wavy belts of loose tissue. The medullary rays
are so fine as to be clearly visible only when
greatly magnified (32). It is hard (68), weighs
48 or as much as 55 lbs. (78) per cubic foot, is
durable in water and resistant to worms (27)
and termites (32), tends to warp slightly (27),
is difficult to work (18), but polishes well (24).
In India, it is commonly vsed in native construc-
tion for beams and rafters and also for posts
(32), bridges, (78), boats, oars, masts, troughs
(24), well-lining, agricultural implements (32),
carts (39), solid cart wheels (24), railway sleep-
ers and the bottoms of railroad cars (13). It is
sometimes made into furniture (24) but has no
special virtues to recommend it for cabinetwork
(32). It is a very satisfactory fuel (13, 40).

COMMENTARY

Wherever the jambolan occurs naturally or
has been introduced, it has been acclaimed for
its luxuriance and admirable proportions and has
been optimistically planted for shade along streets
and roadways and as an ornamental in home
landscaping. Eventually, the heavy crops of
fruit (except in Palestine and California) have
caused dismay, littering streets, sidewalks and
lawns, staining footwear (45), attracting insects
(40), rapidly fermenting and ereating a foul
atmosphere (61, 62). Unless the tree is set out
in forests for timber or knowingly planted for
its fruits and these are systematically harvested
for food or other use (as might profitably be
done in wet areas of tropical America), the
jambolan should be limited to cattle pastures or
poultry runs or to roadside planting where it is
sufficiently removed from the pavement and where
there is no paralleling pedestrian traffic. Or it
may serve as a barrier hedge, clipped close enough
to prevent fruiting (7). Indiscriminate distri-
bution to unsuspecting homeowners as a fruit or
ornamental tree should be discouraged. In out-
lying areas, where conditions favor spontaneous
growth, the tree is apt to increase in numbers
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rapidly and become a nuisance as it has in Ha-
waii (19).
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The objectives of this discussion of recent
changes in banana marketing practices are two-
fold. The first is to illustrate and emphasize
the need for close cooperation among department-
al disciplines as we grow larger in numbers and
tend to become more specialized in interests and
work. Very few of the more important problems
fit neatly within a single field of study, and in
most instances the success in any one field of
work is likely to depend upon the state of
knowledge or level of successful work in one or



