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THE TAMARIND (Tamarindus indica L.) ITS FOOD,
MEDICINAL AND INDUSTRIAL USES
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In recent years, there has been a steadily
increasing interest in the potentialities of the
world’s plant resources and many investigators
are today busily “screening” known economic
plants for new applications in science and in-
dustry. New uses are being found for species
even as time-honored in their utility as the
tamarind (Tamarindus indica L., syns. T. oc-
cidentalis Gaertn., T. officinalis Hook.), every
part of which, from roots to leaftips, has been
employed to meet some human need.

DEescripTION

The tamarind tree, a handsome, massive,
tropical legume, ascends, under favorable con-
ditions, to a height of 80 feet and may attain
a spread of 40 feet and a trunk circumference
of 25, It is slow-growing and wind-resistant,
with strong, supple branches, gracefully droop-
ing at the ends, and has dark-grey, rough,
fissured bark. The mass of bright-green, fine,
feathery foliage is composed of pinnate leaves,
3 to 6” in length, each having 10 to 20 pairs
of oblong leaflets % to 1” long and % to %"
wide, which fold at night. Inconspicuous,
inch-wide flowers, borne in small racemes,
are 5-petaled (2 reduced to bristles), yellow
with orange or red streaks. The flower-buds
are distinctly pink due to the outer color of
the 4 sepals which are shed when the flower
opens.

The fruits, flattish, bean-like, irregularly
curved pods, are borne in great abundance
and usually vary from 2 to 7” in length and
from %” to 1%” in diameter. Exceptionally
large tamarinds found in Abaco, Bahamas, are
illustrated in the Proceedings of the Florida
State Horticultural Society, Vol. 68, page 296.
The pods may be cinnamon-brown or greyish-
brown externally and, at first, are tender-
skinned with green, highly acid tlesh and
soft, whitish, under-developed seeds, As they
mature, the pods fill out somewhat and the
juicy, acidulous pulp turns brown or reddish-

brown. Thereafter, the skin becomes a brittle,
easily-cracked shell and the pulp dehydrates
naturally to a sticky paste enclosed by a few
coarse strands of fiber extending lengthwise
from the stem. The fully formed seeds are
hard, glossy-brown, squarish in form, % to %”
in diameter, and each is enclosed in a parch-
ment-like membrane,

OricIN AND DisTRIBUTION

Native to tropical Africa, the tree grows
wild throughout the Sudan and was so long
ago introduced into and adopted in India that
it has often been reported as indigenous there
also, and it was apparently from this Asiatic
country that it reached the Persians and the
Arabs who called it “tamr hindi” (Indian date,
from the date-like appearance of the dried
pulp), giving rise to both its common and
generic names. Unfortunately, the specitic
name, “indica”, also perpetuates the illusion
of Indian origin. The fruit was well known
to the ancient Egyptians and to the Greeks in
the 4th century B.C.

The tree has long been naturalized in the
East Indies and the islands of the Pacific and
was early introduced into tropical America
and the West Indies, In all tropical and near-
tropical areas, including South Florida, it is
grown as a shade and fruit tree, along road-
ways and in dooryards and parks. It is a long-
lived, some specimens in Africa and India be-
ing estimated to be over 200 years old, While
the tamarind thrives best in deep soil, it
flourishes even in rocky terrain with little or
no cultural attention, Since it withstands salt-
spray, it can be planted fairly close to the sea-
shore. Only in India are there extensive tam-
arind orchards, though Standley and Steyer-
mark report that in the lower Motagua Valley
of Guatemala there are so many large tama-
rind trees in one area that it is called “El
Tamarindal”, Dry weather is important during
the period of fruit development. In South
Malaya, where there are irequent rains at this
time, the tamarind does not bear,

SUPERSTITIONS

Few plants will survive beneath a tamarind
tree and there is a superstition that it is harm-
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ful to sleep or to tie a horse beneath one, prob-
ably due to the corrosive effect that fallen
leaves have on fabrics in damp weather. Some
African tribes venerate the tamarind tree as
sacred. To certain Burmese, the tree repre-
sents the dwelling-place of the rain god and
some hold the belief that the tree raises the
temperature in its immediate vicinity, Hindus
may marry a tamarind tree to a mango tree
before eating the fruits of the latter, In Nyasa-
land, tamarind bark soaked with corn is given
to domestic fowl in the belief that, if they stray
or are stolen, it will cause them to return
home. In Malaya, a little tamarind and coco-
nut milk is placed in the mouth of an infant
at birth, and the bark and fruit are given to
elephants to make them wise.

As A Foop AnD BEVERAGE

The food uses of the tamarind are many.
The young seedlings, also the leaves and
tlowers of mature trees are eaten as vegetables
and in curries, salads and soups. But it is the
fruit that plays the major role in the dietary.
In the tender, immature stage, the sour pods
are cooked as seasoning with rice, fish and
meats. The fully-grown but still unripe fruits,
called “swells” in the Bahamas, are roasted in
coals until they burst and the skin is then
peeled back and the sizzling pulp dipped in
wood ashes and eaten. The tully ripe, fresh
fruit is relished out-of-hand by children and
adults, alike, The dehydrated fruits are easily
recognized when picking by their compara-
tively light weight, hollow sound when tapped
and the cracking of the shell under gentle
pressure, The shell lifts readily from the pulp
and the lengthwise fibers are removed by hold-
ing the stem with one hand and slipping the
pulp downward with the other. The fruit has
exceptionally good keeping qualities and the
unshelled fruits are commonly sold in native
markets. The pulp is made into a variety of
products, It is an important ingredient in chut-
neys, curries and sauces, including some
brands of Worcestershire and barbecue sauce,
and in a special Indian seafood pickle called
“tamarind fish”, Sugared tamarind pulp is
often prepared as a confection. For this pur-
pose, it is desirable to separate the pulp from
the seeds without using water. If ripe, fresh,
undehydrated tamarinds are available, this
may be done by pressing the shelled and de-
fibered fruits through a colander while adding
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powdered sugar to the point where the pulp
no longer sticks to the fingers. The seeded
pulp is then shaped into balls and coated with
powdered sugar. If the tamarinds are dehy-
drated, it is less laborious to layer the shelled
fruits with granulated sugar in a stone crock
and bake in a moderately warm oven for about
4 hours until the sugar is melted, when the
mass is rubbed through a sieve, mixed with
sugar to a stiff paste, and formed into patties.
This sweetmeat is commonly found on the
market in Jamaica, Cuba and the Dominican
Republic. In Panama, the pulp may be sold
in corn husks, palm-leaf fiber baskets, or in
plastic bags. To preserve tamarinds for future
use, they may be merely shelled, layered with
sugar in boxes or pressed into tight balls and
covered with cloth and kept in a cool, dry
place. For shipment to processors, tamarinds
may be shelled, layered with sugar in barrels,
and boiling sirup poured over them. East In-
dians shell the fruits and sprinkle them lightly
with salt as a preservative, In Java, the salted
pulp is rolled into balls, steamed and sun-dried,
then exposed to dew for a week before being
packed in stone jars.

Tamarind ade is a popular drink in the
Tropics and is now being bottled in carbon-
ated form in Guatemala, Mexico and else-
where, Formulas for the commercial produc-
tion of spiced tamarind beverages are being
developed by technologists in India, The sim-
plest home method of preparing the ade is to
shell the fruits, place 3 or 4 in a bottle of wa-
ter, let stand for a short time, add a table-
spoonful of sugar and shake vigorously, For
a richer beverage, a quantity of shelled tama-
rinds may be covered with a hot sugar sirup
and allowed to stand several days (with or
without the addition of seasonings such as
cloves, cinnamon, allspice, ginger, pepper or
lime slices) and finally diluted as desired with
ice water and strained, In another method,
shelled tamarinds with an equal quantity of
sugar, may be covered with water and boiled
for a few minutes until stirring shows that the
pulp has loosened from the seeds, then pressed
through a sieve. The strained pulp, much like
apple butter in appearance, can be stored un-
der refrigeration for use in cold drinks or as a
sauce for meats and poultry, plain cakes or
puddings. A delicious, foamy “tamarind shake”
is made by stirring this sauce into an equal
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amount of dark-brown sugar and then adding
a tablespoonful of the mixture to eight ounces
of a plain carbonated beverage and whipping
in an electric blendor,

If twice as much water as tamarinds is used
in cooking, the strained product will be a sirup
rather than a sauce. Sometimes a little soda is
added. Tamarind sirup is bottled for domes-
tic use and export in Puerto Rico. In Maya-
guez, street vendors sell cones of shaved ice
saturated with tamarind sirup. Recently, the
Corn Products Refining Company reported that
tamarind sirup has been experimentally added
to Karo to enhance the flavor, Tamarind pulp
can be made into a tart jelly, and tamarind jam
is now canned commercially in Costa Rica.
Tamarind sherbet and ice cream are refresh-
ing, and Dr. Walter Kreinke of the University
of Florida has experimented with running rib-
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bons of tamarind pulp through vanilla ice
cream as he has done so successfully with
mango. In making fruit preserves, tamarind is
sometimes combined with guava, papaya or
banana. In the literature, there are a few, briet
references to tamarind wine.

In India, some 230,000 tons of tamarind
pulp are harvested annually. The pulp consti-
tutes 55% of the fruit; the shell and fiber make
up 11.1% and the seeds, 33.9%. The pulp has
a notably high acid and sugar content. The
acid usually predominates in the flavor though
there is much variation in the fruit from seed-
ling trees, some actually being referred to as
“sweet”, relatively speaking. Analyses of the
pulp are many and varied. Roughly, they show
67.4% carbohydrates, 30 to 41% reducing su-
gars and 9.52-12.76% tartaric acid. The ripe
pulp is reported in Hawaii to be rich in cal-

foliage, whole and partly shelled fruits, and seeds of the tamarind (Tamarindus indica L.} and a dish of cooked, strained
tamarind pulp.—(Photo by Kendal and Julia Morton.)



MORTON: THE TAMARIND

cium, phosphorus, vitamin B and riboflavin
and is a good source of niacin and thiamine.
No significant amounts of vitamin A or ascor-
bic acid have been recorded.

Indian scientists, in seeking new commer-
cial uses for the pulp, are studying it as a
source of tartaric acid, alcohol (12% yield) and
pectin (2%% yield).

TamarinD SEED JELLOSE

Tamarind seeds have been used in a limited
way as food. They contain approximately 63%
starch, 14-18% albuminoids and 4.5-6.5% of a
semi-drying oil. They may be roasted and
soaked to remove the seed coat and then
boiled or fried; or may be reduced to a flour
or starch, However, the great bulk of the seeds
available as a by-product, and estimated as
amounting to 132,000 tons annually in India,
have, in the past, gone to waste. In 1942, two
Indian scientists, T. P. Ghose and S. Krishna,
announced that the decorticated kernels con-
tained 46-48% of a gel-forming substance and,
as a result of their findings, a powder made
from tamarind kernels has been adopted by
the Indian textile industry as 800% more effi-
cient and more economical than corn starch
for sizing and finishing cotton, jute and spun
viscose, as well as having other technical ad-
vantages. Other industrial uses include em-
ployment in color printing of textiles, paper
sizing, leather treating, the manufacture of a
structural plastic and a glue for wood. It is
commonly used for dressing homemade blan-
kets, Dr. G. R. Savur of the Pectin Manutac-
turing Company, Bombay, has patented a pro-
cess for the production of a purified product,
called “pectin”, “polyose” or “jellose”, which
has been found superior to fruit pectin in the
manufacture of jellies, jams and marmalades.
It can be used in fruit preserving with or with-
out acids and gelatinizes with sugar concen-
trates even in cold water or milk. It is recom-
mended as a stabilizer in ice cream, mayon-
naise and cheese and as an ingredient or agent
in a number of pharmaceutical products.

Mepicinar Usks
In primitive and modern medicine, the tama-
rind has long played a prominent role. The
pulp is official in the British and American
and most other pharmacopoeias and some 200,-
000 pounds of the shelled fruits are annually
imported into the United States for the drug
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trade, primarily from the Lesser Antilles and
Mexico. The European supply comes largely
from Calcutta, Egypt and the British West
Indies. Tamarind preparations are universally
recognized as refrigerants in fevers and as
laxatives and carminatives. Alone, or in com-
bination with lime juice, horiey, milk, dates,
spices or camphor, the pulp is considered ef-
fective as a digestive, even for elephants, and
as a remedy for biliousness and bile disorders,
and as an antiscorbutic, In native practice, the
pulp is applied to inflammations, is used in a
gargle for sore throat and, mixed with salt,
is used as a liniment for rheumatism. It is,
further, administered to alleviate sunstroke,
Datura poisoning and alcoholic intoxication.
It is said to aid the restoration of sensation in
cases of paralysis, In Colombia, an ointment
made of tamarind pulp, butter, and other in-
gredients is used to rid domestic animals of
vermin,

Tamarind leaves and flowers, dried or
boiled, are used as poultices for swollen joints,
sprains and boils. Lotions and extracts made
from them are used in treating conjunctivitis,
as antiseptics, as vermifuges, treatments for
dysentery, jaundice, erysipelas and hemor-
rhoids and various other ailments. The truit
shells are burned and reduced to an alkaline
ash which enters into medicinal formulas, The
bark of the tree is regarded as an effective
astringent, tonic and febrifuge. Fried with salt
and pulverized to an ash, it is given as a reme-
dy for indigestion and colic. A decoction is
used in cases of gingivitis and asthma and eye
inflammations, and Iotions and poultices made
from the bark are applied to open sores and
to caterpillar rashes. The powdered seeds are
made into a paste for drawing boils and, with
or without cumin seeds and palm sugar, are
preseribed for chronic diarrhea and dysentery.
The seed coat, too, is astringent and it, also,
is specified for the latter disorders. An infusion
of the roots is believed to have curative value
in chest complaints and is an ingredient in
prescriptions for leprosy.

MisceLLaNeous Economic Uses
Tamarind twigs are sometimes used as
“chewsticks” and the bark of the tree as a
masticatory, alone or in place of lime with be-
tel. The bark is often employed in tanning
hides and in dyeing and is burned to make
an ink.
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The sapwood of the tamarind tree is pale-
yellow, The heartwood is dark purplish-brown,
heavy, durable and insect-resistant. It bends
well and takes a good polish and, while hard
to work, it is highly prized for furniture,
wheels, axles, gears for mills, ploughs, plank-
ing for sides of boats, wells, mallets, tool han-
dles, rice pounders, mortars and pestles. It
has at times been sold on American markets
as “Madeira mahogany”. Wide boards are
rare, despite the trunk dimensions of old trees,
since they tend to become hollow-centered.
The wood is valued for fuel, especially for
brick kilns, for it gives off an intense heat, and
it also yields a charcoal for the manutacture
of gunpowder. The wood ashes are employed
in tanning and in de-hairing goatskins. Young
stems and also slender roots of the tamarind
tree are fashioned into walking-sticks.
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Tamarind leaves, flowers and fruits are use-
ful as mordants in dyeing. A yellow dye de-
rived from the leaves colors wool red and
turns indigo-dyed silk to green. Tamarind
leaves in boiling water are employed to bleach
the leaves of the buri palm (Corypha elata
Roxb.) to prepare them for hat-making. H. F.
Macmillan records tamarind foliage as a com-
mon mulch for tobacco plantings.

The fruit pulp may be used as a fixative
with turmeric or annato in dyeing and has
served to coagulate rubber latex. The pulp,
mixed with sea water, cleans silver, copper
and brass.

Tamarind seeds yield an amber oil for var-
nish especially preferred for painting dolls and
idols. The oil is said to be palatable and of
culinary quality. The tannin-rich seed coat is
under investigation as having some utility as

Tamarind balls from Jamaica; a patty of tamarind pulp from Havana; Blue Plate Barbecue Sauce confaining tamarind;
tamarind nectar from Puerto Rico and tamarind jam from Costa Rica. (Photo by Julia Morton.)
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an adhesive for plywoods and in tanning and
dyeing,

The tamarind tree is a host for certain lac
insects and for a species of silkworm, the latter
producing a fine silk considered superior for
embroidery.

SeasoN, Pests AND PropacGaTiON

In Florida, Central America, and the West
Indies, the flowers appear in summer, the
green fruits are found in December and Jan-
vary and ripening takes place from April
through June. In Florida and Hawaii, the pods,
if lett too long on the trees, are attacked by
beetles (identified as Calandra linearis var.
strigta Thung, in Hawaii) and by molds. At
the University of Florida’s Subtropical Experi-
ment Station in Homestead, it has been found
that one or more sprayings with DDT prior
to fruit-ripening lowers insect infestation,

Tamarind seeds remain viable for months;
will germinate in a week after planting. In the
past, propagation has been customarily by
seed sown in position with thorny branches
protecting the young seedlings. However, with
intensified interest in the commercial possibili-
ties of tamarind products, there is greater con-
cern for vegetative propagation of selected va-
rieties such as the reddish-fleshed types that
are preferred in the Orient for preserving.
Methods employed for increasing are the root-
ing of cuttings, shield-budding, side-veneer
grafting and air-layering. Very young trees
should be protected from cold but clder trees
are surprisingly hardy, no cold damage having
been noted in South Florida following the low
temperatures of the winter of 1957-1958 which
had severe effects on many mango, avocado,
Iychee and lime trees. Dr. Henry Nehrling re-
ported that a tamarind tree in his garden at
Gotha, Florida, though damaged by freezes, al-
ways sprouted out again from the roots,

Among laymen unfamiliar with the true
tamarind, the tree is sometimes confused with
other leguminous species to which the terms
“tamarind” and “wild tamarind” are colloqui-
ally applied. These include Piptadenia pere-
grina Benth., (syn. Niopa peregrina Britt. &
Rose), Albizzia lebbek Benth., Lysiloma la-
tisiliqua Benth., L. bahamensis Benth., Cojoba
arborea Britt, & Rose (syn. Pithecellobium
arboreum Urb.) and some species of Leucaena
and Acacia. While most of these trees have
somewhat tamarind-like foliage, their fruits
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are generally dry or seed-filled pods, quite
unlike that of the tamarind in appearance, and
none have any substance resembling the suc-
culent, mineral-rich pulp which has given the
tamarind its fame and which, with the tree’s
other useful products, invites further exploita-
tion in the New World as in the Old.

REFERENCES

Alexander, A. B. How to Use Hawaiian Fruit and Food
Products. Pub’d by author, Honolulu, T. H. 1912. p. 65.

Andrews, F. W. The Flowering Plants of the Anglo-Egyp-
tian Sudan. Vol. 2 .T. Buncle & Co., Lltd., Abroath, Scot-
land. 1952. p. 129.

Arbelaez, E. P. Plantas Utiles de Colombia. 3rd ed.
Libreria Colombiana, Bogota, Colombia. 1956. pp. 277-8.

Bailey, L. H. Standard Cyclopedia of Horticulture. Vol.
3. The Macmillan Co., New York. 1930; reprinted 1947.

Barrett, M. F., Common Exotic Trees of South Florida.
Univ. of Florida Press, Gainesville, Fla. 1956. pp. 168, 169,
197-8.

Barrett, O. W. The Tropical Crops. The Macmillan Co., New
York, 1928. pp 241.2.

Bedevian, A. K. Illlustrated Polyglottic Dictionary of Plant
Names. Argus & Papazian Presses, Cairo, Egypt. 1936. p.
574.

Benthall, A. P. Trees of Calcutta and lts Neighborhood.
Thacker, Spink & Co., Ltd., Calcutta, India. 1946. pp. 183-5.

Bhat, S. G. Studies on Tamarind Seeds: Part | — Grey
Yarn Sizing with Tamarind Kernel Powder. Jour. of Sci. and
indus. Research. 16A (12): 563-566. Dec. 1957.

Brown, W. H. Useful Plants of the Philippines. Vol. 2.

Tech. Bul. 10. Rep. of Philippines Dept. of Agric. and
Natural Resources, Manila. 1954. pp. 174-8.
Burkill, 1. H. A Dictionary of the Economic Products of

the Malay Peninsula. Vol. 2. Crown Agents for the Colonies,
Londen. 1935. pp. 2121-4.

Chopra, R. N., S. L. Nayar and 1. C. Chopra. Glossary
of Indian Medicinal Plants. Council of Sci. and Indus. Res.,
New Delhi. 1956. p. 239.

Cook, O. F. and G. N. Collins. Economic Plants of Porto
Rico. Contrib. U. S. National Herb. Vol. 8, Pt. 2. Smith-
sonian Inst, Washington, D. C. 1903. p. 248.

Dahigren, B. E. Tropical and Subtropical Fruits. Pop. Ser.
?gz;ny ﬁ2% Chicago Natural History Museum, Chicago, il

. p. 9.

Dahlgren, B. E. and P. C. Standley. Edible and Poisonous
Plants of the Caribbean Region. NAVMED 127, U. S. Navy
Dept.,, Bur. of Med. and Surgery, Washington, D. C. 1944,

p. .

Dalziel, J. M. Useful Plants of West Tropical Africa. Crown
Agents for the Colonies. 1948. pp. 200-2.

Dastur, J. F. Medicinal Plants of India and Pakistan. D. B.
Taraporevala Sons & Co., Lid., Bombay. 1952 (?). pp. 225-6.

Dastur, J. F. Useful Plants of India and Pakistan. 2nd ed.
2Dd] 3 Taraporevala Sons & Co., ltd., Bombay. 1951. pp.

Degener, O. Flora Hawaiiensis. 2nd ed. Pub’d by Author,
Riverdale, N. Y. 1948, Fam. 169b.

dePerello, A. O. Cocina Criolla. Editora del Caribe, C.por
A., Ciudad Trujillo, R. D. 1955. pp. 448, 529.

Drury, H. The Useful Plants of india. 2nd ed. Wm. H.
Allen & Co., london. 1873. pp 411-13.

Gifford, J. C. Lliving By the Land. Glade House, Coral
Gables, Fla. 1945, pp. 85-7,

Harris, W. Notes on Fruits and Vegetables in Jamaica.
Gov’t Pig. Off., Kingston, Jamaica. 1913. pp.21-2.

Jakobs, H. Research on Mucilaginous Materials. Jour. Sci.
Res. 1, 5: 129-30. 1952.

Johar, D. S. and Y. S. Lewis. Pectin for Jams and Jellies
from Tamarind Pulp. The Indian Food Packer 9 (4): 28-30.
April 1955.

Lady Brown's Bahamian Cook Book. 2nd ed. Imperial
Order of the Daughters of the Empire, Nassau. (undated).

p. 45.

Lal, G., D. P. Das and N. L. Jain. Tamarind Beverage and
Sauce. Indian Food Packer 12 (5): 13-14, 16. May 1958.
_Llewis, Y. S, C. T. Dwarkanath and D. S. Johar. Utiliza-
tion of Tamarind Pulp. Jour. of Sci. and Indus. Res. 13A
{6): 284-286. June 1954,

Lewis, Y. S. and D. S. Johar. Chromatographic Analysis
of Tamarind Pulp Pectin. Jour. of Sci. and Indus. Res. 13B
(11): 815. Nov. 1954,



294

Macbride, J. F. Flora of Peru. Pub. 531. Bot. Ser. Vol. 13,
Pt. 3, No. 1. Field Museum of Natural History, Chicago, Il
1943. pp. 130-1.

Macmillan, H. F. Tropical Planting and Gardening with
Special Reference to Cgllon 5th ed. Macmillan & Co., Ltd.,
Lg;don 1943. Reprinted 1952. pp. 29, 197, 216, 362, 366
4

Macmillan, W. G., S. Nag and I. B. Chakraverti. Some
Physical and Chemical Properties of Tamarind Kernel Pow-
der: Part | — Assessment of Copper Number and Alkali
Labile Value of Raw, Roasted and Purified TKP. Jour. of
Sci. and Indus. Res. 16B {9): 418-425. Sept. 1957.

Macmillan, W. G., S. Nag and 1. B. Chakraverti. Some
Physical and Chemical Properties of Tamarind Kernel Pow-
der: Part Il — Moisture Sorption and Gelatinization Charac-
teristics of Raw, Roasted and Purified Tamarind Kernel Pow-
der. Jour. of Sci. and Indus. Res. 17B (2): 75-82. Feb. 1958.

Martinez, M. Las Plantas Medicinales de Mexico. 3rd ed.
Ediciones Botas, Mexico, D. F. 1944, p.

Mehta, P. C., P. N. Bhatt, S. S. Trlved| and C. C. Shah.
Use of Tamarind Kernel Powder as a Cotton Warp Size —
A Review. Jour. of Sci. and Indus. Res. 16A (5): 194-197.
May 1957.

Menninger, E. A. What Flowering Tree is That? Pub‘d by
Author, Stuart, Fla. 1958. p. 96.

Merrill, E. D. Emergency Food Plants and Poisonous Plants
of the Islands of the Pacific. Tech. Man. 10-420. War Dept.,
Washington, D. C. 1943. pp. 101-2.

Miller, C. D., K. Bazore and M. Bartow. Fruits of Hawaii.
Univ. of Hawaii Press, Honolulu, T. H. 1955. pp. 158-161.

Morton, J. Tamarind Seed Jellose. Paper presented at
Inter American Food Congress, Americana Hotel, Bal Har-
bour, Fla. June 11, 1958, {To be published in La Hacienda.)

Morton, J. Tangy Treat of the Tropics. Florida Living Mag-
azine, Miami News. April 6, 1958, p. 18.

Morton, J. and R. B. Ledin. 400 Plants of South Florida.
Text House, Coral Gables, Fla. 1952. pp. 113-4.

Morton, K. and J. Flfty Tropical Fruits of Nassau. Text
House, Coral Gables, Fla. 1946. pp. 105-6.

Mowry, H., . Toy and H. S. Wolfe. Miscellaneous
Tropical and Sub Tropical Florida Fruits. Rev’d by G. D.
Ruehle. Bul. 156. Univ. of Florida Agric. Exten. Serv., Gaines-
ville, Fla. 1953. pp. 103-6.

Mrs. Beeton’s Household Management. Rev'd. Ward, Llock
& Co., ltd., london. {Undated) pp. 244, 1129, 1280

Narayanamurti, D., P. Ramachandra Rao and Rulia Ram.

Adhesives from Tamarind Seed Testa. Jour. of Sci. and
Indus. Res. 16B (8): 377-378. Aug. 1957.
Neal, M. C. In Gardens of Hawaii. Spec. Pub. 40. Ber-

nice P. Bishop Museum, Honolulu, T. H. 1948. pp. 366.7.

Nehrling, H. My Garden in Florida. Vol. 2. The American
Eagle, Estero, Fla. 1944. pp. 307-9.

100 Jamaica Recipes. 10th ed. The Gleaner
Ltd., Kingston, Jamaica. {undated). p. 27.

Osol, A. and G. E. Farrar. Dispensatory of the United
States of America. J. B. Lippincott Co., Philadelphia, Pa.
1950. Pt. 1, pp. 1180-1.

Popenoe, W. Economic Frun bearing Plants of Ecuador. Con-
trib. U. S. National Herb. 4, Pt. 5, Smithsonian Inst.,
Washington, D. C. 1924, p. 1]7

Popenoce, W. Manual of Tropical and Subtropical Fruits.
The Macmillan Co., N. Y. 1920; reprinted 1938. pp. 432-6.

Quisumbing, E. Medicinal Plants of the Philippines. Tech.
Bul. 16. Philippine Dept. of Agric. and Natural Resources,

Company,

Manila. 1951, pp. 434-7, 1035.
Rao, P. R. Utilization of Tamarind Seed Testa. Indian
Forester 83 (3): 228-9. 1957.

95
Rao, P. S. Jellies and Related Products from Tamarind

FLORIDA STATE HORTICULTURAL SOCIETY, 1958

Seed Kernels. Jour. of Sci. and Indus. Res. 8 (9): 354-5.
Sept. 1959,

Rao, P. S. Tamarind Seed Jellose: A New Class of Poly-
saccharides. Jour. of Sci. and Indus. Research 16A (3): 138-
140. Mar. 1957.

Rock, J. Leguminous Plants of Hawaii. Hawaiian Sugar
Planters’ Assn. Honolulu, T. H. 1920. p. 61.

Aromaticas o

Roig y Mesa, J. T. Plantas Medicinales,
1945,

venenosas de Cuba. Cultural, S. A., Havana, Cuba.

pp. 634-6.

Rose, J. N. Notes on Useful Plants of Mexico. Contrib.
U. S. National Herb. Vol. 5, No. 4. Smithsonian Inst., Wash-
ington, D. C. 1899. p. 225.

Safford, W. E. The useful Plants of the Island of Guam.
Contrib. U. 8. National Herb. Vol. 9. Smithsonian Institution,
Washington, D. C. 1905. p. 383.

Savur, G. R. Tamarind “’Pectin’’ Industry of India. Chemis-
try and Industry 75: 212.214, April 1956.

Savur, G. R. Utilization of Tamarind Seed Polyose in Food
Industries. The Indian Food Packer 9 (2): 13-16. Feb. 1955.

................................... {cont’d) The Indian Food Packer 9
(3): 31-32. Mar. 1955.

Simpson, C. T. Ornamental Gardening in Florida.
by author, Little River, Fla, 1926. p. 161.

Smiley, N. Subtropical Gardening in Florida.
Miami Press, Coral Gables, Fla. 1951. pp. 22, 4],

Standley, P. C. Flora of Costa Rica. Pub. 392.
V0152128 Field Museum of Natural History, Chicago, .

Pub’d

Univ. of
80, 110.

Bot. Ser.
1937.

Standley, P. C. Flora of the Panama Canal Zone. Contrib.
U. S. National Herb. Vol. 27. Smithsonian Inst.,, Washington,
D. C. 1928. p. 203.

C. Flora of Yucatan. Pub. 279, Bot. Ser. Vol.

No. 3. Field Museum of Natural History, Chicago, lil.
1930. p. 289.

Standley, P. C. and J. A. Steyermark. Flora of Guatemala.
Fieldiana: Bot; Vol. 24, Pt. 5. Pub. 578. Chicago Natural
History Museum, Chicago, Ill. 1946. p. 150-1.

Sturrock, D. Tropical Fruits for Southern Florida and Cuba
and Their Uses. Atkins Inst. Pub. #1. Harvard University,
Arnold Arboretum, Jamaica Plain, “Mass. 1940. pp. 72-3.

Sturrock, D. and E. A. Menninger. Shade and Ornamental
Trees for South Florida and Cuba. Stuart Daily News, Stuart,
Fla. 1946. p. 123

Sturtevant, E. L. Sturtevant’s Notes on Edible Plants. Edi-

ted by U. P. Hedrick. New York Agric. Exper. Sta., Geneva,
N. Y. 1919, p 562.
Watkins, J. V. and H. S. Wolfe. Your Florida Garden, 2nd

ed. Univ. of Florida Press, Gainesville, Fla. 1956. p. 101.
Watt, G. The Commercial Products of India. John Murray,
London, 1908. pp. 1066-7.

Wester, P. J. Food Plants of the Philippines. Philippine
Dept. of Agric. and Natural Resources, Bur. of Agric.,
Manila. 1924. pp. 186, 220.

d S. Mauro. Rare Fruit Council, A Tropi-

Whitman, F. W. an
1955. Vol.

cal Fruit Study Group. Proc. Fla. State Hort. Soc.
68. p. 296.

Williams, R. O. Useful and Ornamental Plants in Zanzibar
and Pemba. Zanzibar Protectorate, Zanzibar. 1949. pp. 461-2.

Williams, R. O. and R. O., Jr. Useful and Ornamental
Plants of Trinidad and Tobago. 4th ed. Guardian Commercial
Pty., Port-of-Spain, Trin. 1951, p. 292.

Williamson, J. Useful Plants of Nyasaland Gov’t Printer,
Zomba. 1955. pp. 115-6.

Wren, R. C. Potter’'s New Cyclopedia of Botanical Drugs
and Preparations. Sir Isaac Pitman & Sons, lid. for Potter
& Clarke, ltd., London. 1956. p. 299.

Zayas, J. C. Los Frutales en Cuba. Revista de Agricultura
27 {27): 132. July-Aug.-Sept. 1944.

DEVELOPMENT OF TEMPERATE-CLIMATE FRUITS FOR FLORIDA

R. H. SHARPE AND ]. S. SHOEMAKER
Fruit Crops Department
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The temperate-climate fruits emphasized in
this paper are peaches, blackberries, and blue-

berries, since the authors have active breeding
projects underway to produce adapted com-
mercial varieties of these fruits for Florida.
Other essentially temperate-climate fruits (ap-
ples, apricots, cherries, grapes, nectarines,
pears, plums, and raspberrles) are discussed
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