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FOREWORD
 

Under tropical conditions, green leaves are everywhere, providing that 
soil and water conditions are not limiting. These leaves can be considered as 
highly organized factories that convert local crude materials, carbon dioxide, 
water, and minerals, to food. Green plants are the beginning of tile food 
chain, and on them depends the life oi other terrestrial organisms. Man, as an 
example of an advanced or predator species of the food chain, would be 
sorely pressed in the absence of green leaves. 

Green leaves in the tropics serve as direct food sources to man under 
the most civilized circumstances. The important species are grown and pre
served on both home and commercial scales. In primitive areas green leaves 
from wild plants are used as regular and important items of the diet. In times 
of emergency green leaves provide nutritious and readily available sources of 
food. Yet, these usages hardly touch on the potentials that exist in most en
vironments. Tile green factories are underutilized and neglected, or depre
ciated and destroyed. 

Among tile reasons for such neglect are ignorance and prejudicr. Both 
conditions are hard to cure. Because many people live in cities, they have 
not had the opportunity to try the wild herbs and other green leaves around 
them. The special knowledge often in the hands af a few wise members of 
the tribe or society is not regularly passed down to the younger generations. 
Furthermore, as dependence on market products increases, wild or weedy 
plants become despised. In the interests of marketing, only a limited number 
of species are propagated on a scale sufficiently grand to permit econony of 
handling operations. As pressures on the land increase, there is a growing dan
ger of extermination of minor species. FLrthermore, experimentation ceases. 
The grand total of human knowledge can then decrease. Without doubt, some 
local usages have already disappeared, and not even written records are left. 

Lost in this historical process are the techniques for discovering new 
vegetables. Surely usages were revealed only through experimentation. There 
must always have been those who looked for, cooked, and ate new leaves for 
the excitement of discovery. In the process, the poisonous species were even
tually discovered, the irritating types avoided, and the obnoxious rejected. 
In isolated areas, interests may be maintained or restimulated. During the 
Nigerian civil war, for example, starvation stimulated new experimentation 
in the bush, the results of which will probably be lost again rapidly. 

Nevertheless, a new breed of explorers has arisen, those who are dis

echanted with the bland products of the stipermarkt:s, those who still feel 
the primordial urge to plant, those whose tastes are 'idventurous. There are 
also those whose pocketbooks are tkin who can br-nefit from green leaves 
easily grown at home. Finally, there are the few who recognize that the vege
tables we emphasize now are but a part of a larger, and mostly still available 
heritage, a heritage whose potentials have .till not been fully realized. 

It is to the lovers of edible green leaves that we dedicate this book. 
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INTRODUCTION 

The Place of Green Leaves in thc Diet 

Gree.n leaves are not equally appreciated in all parts of tile tropics and 

thus play a varied role in the diets of distinct peoples. East African and West 

African peoples make frequent use of green vegetables. On the island of 

Puerto P.ico green leaves are considered food for animals. in the temperate 

zone lettuce is king and is invariably "ised uncooked as salad. Crucifers of 

many kinds are also well-known and widely used. Thus, the place of green 

vegetables in the diet is largely a matter of culture, training, and habit. 

The place of green leaves in the diet may be considered from avother 

standpoint, how the green food is used. Probably the most common ust, in 

all parts of the world is as a boiled vegetable. Such usage is very sour.i for 

potential pathogens are thus eliminated, sometimes poisonous or irritating 

substances are neutralized, and spoilage is brought to a halt. Nevertheless, 

this technique reduces the leaf to a limp and soggy mass, which may not 

always be appetizing. Some nutrients may be destroyed by he iting while 

others may be leached out. As a general rode cooking should be as brief as 

possible. Some leaves may contain mucilaginous substances, which are often, 

but not always, appreciated. Frying leaves it, oil or enveloped in batter pre

serves some of their unique characteristics and maintains their texture. 

Many green leaves may be eaten raw, but some knowledge and judge

ment must be applied. Leaves of Xanthosoma brasiliensis contain irritating 

calcium oxylate crystals, easily removed by boiling. Leaves of cassava (Mani

hot esculenta) contain dangvrous hydrocyanic glucosides, inactivated by 

cooking. Raw vegetables add novel touches and serve to vary an make in
teresting the meal. 

The drying of green leaves and their preservation as powder is a com

mon enough practice in Africa and elsewhere. While it undoubtedly is often 

convenient, and permits storage of easily perishable leaves, some of the food 

value is lost in the drying process. Drying merits more investigation, however, 

for it is a simple technique that can be widely used throughout the tropics, 

especially using easily constructed and efficient solar dryers. 

Nutritional Aspects 

Many diets of the temperate and tropical zones are based on starchy 

staples supplemented, when possible, by foods high in protein. The green

leaved vegetables offer enrichment to such diets and are physiologically 

useful as regulators of the digestive tract. Greens also add vitamins and min

erals quite out of proportion to their weight. 

Green leaves are the most physiologically active parts of the living 

plant, and as such are usually rich in vitamins and minerals. Carbohydrate 

content of leaves is usually insignificant. Although leaves are often not rich 

sources of protein, some contain sufficient to supplement an otherwise 
inadequate starchy diet. 

Vitamin A is generally found in rich quantities in leaves, especially 

dark green leaves (Table 1). Vitamin C is often present in appreciable 



amounts. Riboflavin occurs in abundance and thiamine is also present in rea
sonable quantities. Vitamin A is somewhat resistant to the effects of cooking, 
but vitamin C tends to be destroyed. The B vitamins are partially soluble in 
water, and can be lost if the cooking water is discarded. 

TABLE 1.-Vitamin content of s' :ne temperate and tropical edible 

green leaves* 

Sherman 
International Units per 100 g. units per 

100 g. 

Species Vit. A. Vit. B1 Vit. C Vit. B2 

Beet greens - - 250 

Broccoli leaves 21,000 16 - 275 

Cabbage head 0 12 550 40 

Chard 12,000 - - -

Collard 3,150 15 1,000 100 

Dandelion 17,500 - - -

Dock 13,250 - -

Endive - - 200 -

Escarole 14,000 - 100 95 

Kale 21,000 12 - 200 

Lambsquarters 10,000 - - -

Lettuce 2,800 9 80 50 

Parsley 52,500 - 1,500 -

Spinach 17,500 15 800 125 

Turnip greens - 15 1,000 300 

Watercress 15 1,000 100 

* Daniel and Munsell; 1937. 

The minerals of importance in green leaves (Table 2) are iron, calcium, 
and phosphorous. Some doubt exists, however, of the availability of these 
minerals to the human body. Calcium, for example, is not soluble as an oxy
late, and thus is not taken up in the digestive tract. 
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TABLE 2.-Percentages of certain of the mineral elements in temperate and tropical edible green leaves* 

Species Calcium Magnesium Potassium Sodium Phosphorus Chlorine Sulfur Iron 

Beet greens 0.134 0.113 - - 0.039 0.0032 

Broccoli leaves 0.314 0.041 0.374 0.064 0.066 - - 0.0024 

Cabbage head 0.045 0.012 0.294 0.032 0.028 0.039 0.067 0.0004 

Cabbage greens 0.429 0.034 0.402 0.065 0.072 0.108 0.07 0.0018 

Celery 0.072 0.027 0.291 0.130 0.046 0.137 0.022 0.0007 

Chard 0.104 0.053 0.318 0.086 0.050 0.039 0.124 0.0031 

Collards 0.202 - - - 0.074 - - 0.0016 

Dandelion 0.113 0.036 0.461 0.168 0.041 0.099 0.17 0.0030 
Endive and Escarole 0.074 0.013 0.381 0.060 0.038 0.071 0.032 0.0017 

Kale 0.181 0.037 0.387 0.052 0.067 0.122 0.115 0.0025 

Lettuce 0.054 0.011 0.311 0.030 0.031 0.073 0.018 0.0011 

Parz, ey 0.193 - - - 0.084 - - 0.0043 

Spin2ch 0.083 0.055 0.489 0.084 0.048 0.065 0.027 0.0034 

Turnip tops 0.254 0.019 0.307 0.045 0.058 0.092 0.054 0.0035 

Watercress 0.168 0.028 0.301 0.080 0.041 0.109 0.147 0.0026 

* Sherman, 1941 



The protein of green leaves varies considerably. That of some green
leaves such as kale and lambsquarters (Table 3), and cassava leaf (Table 4)
approaches a significant level. Highest protein contents of leaves are found in 
certain shrubby species including Poinsettia, Gnetum, and Moringa (Terra,
1966). Knowledge of the, protein contents of important tropical green leaves 
can be useful in balancing the diet. The amino acids of green-leaved vegetables
also vary (Table 4). As sources of the usually short sulphur bearing amino 
acids methionine and cystine, the horseradish tree, Moringa oleifera, grown 
for edible leaves, shoots, young fruits, and roots, is incon'oarable. The leaves 
of cassava (Manihotesculenta) are also a good source of these amino acids. In 
contrast the edible roots contain very little. 

TABLE 3.-Protein, fat, and carbohydrate composition of some 
temperate and tropical edible green leaves* 

Protein Carbohydrates 
Species (N X 6.25) Fat Sugars Starch 

Percent Percent Percent Percent 

Amaranth 3.0 0.6 0.5 
Beet greens 2.0 .3 0.5 -

Cabbage 1.4 .2 3.5 -
Cassava 8.2 1.2 3.3 -
Celery 1.3 .2 1.2 -

Chard 2.6 .8
.4 .1 
Chayote 3.2 .7 1.1 
Chinese cabbage 1.4 .1 .9 .2 
Corn salad 2.0 .4 -


Cress 4.2 1.4 
 - -
Dandelion 2.7 .7 .7 .2 
Endive 1.6 .2 -
Kale 3.9 1.2.6 0.2 
Lambsquarters 3.8 .3.7 1.4 
Lettuce 1.2 .2 1.6 
Mustard greens 2.3 .3 0.4 
Nettle 5.5 .7 -

New Zealand spinach 2.2 .2 .6 0.3
 
Parsley 3.7 1.0  -

Purslane 1.6 0.4 
Spinach 2.3 .3 0.3 
Sweet potato greens 2.3 .3 -

Turnip greens 2.9 .4 
Watercress 1.7 .3 
* Chatfield and Adams, 1937, and other sources. 
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TABLE 4.-Amino acids of leaves of selected green leaf vegetables, expressed as mg per 100 g* 

Species Isoleucine Leucine Lysine Methionine Cystine Phenylalamine 

Bitter leaf 218 372 196 80 - 260 

Cassava 339 900 437 118 77 386 

Celosia 98 175 126 42 46 120 

Surinam spinach 73 125 75 30 32 103 
Horseradish tree 385 688 476 164 148 483 

Kangkong 116 208 144 60 - 192 

Hibiscus 176 305 217 54 74 200 

Amaranth 218 359 234 96 74 255 

Spinach 106 20 -8 159 46 36 133 
Ceylon spinach 54 103 89 20 27 87 

Species Tyrosine Threonine Trytophan Valine Arginine Histidine 

Bitter leaf 170 218 265 255 85 

Cassava 274 327 102 401 381 157 

Celosia 106 109 129 116 50 

Surinam spinach 51 71 102 81 34 

Horseradish tree - 368 - 491 491 181 

Kangkong 112 132 52 160 224 76
 

Hibiscus 132 186 - 225 193 85 
Amaranth 172 197 57 256 213 94 
Spinach 110 116 - 133 139 56 

Ceylon spinach 49 56 67 72 40 

* Food Policy and Food Science Service, FAO, 1970. 



In Table 5 the nutritive values of green leaves are compared to those of 
other tropical vegetables and fruits, according to Terra, 1966. This table em
phasizes the good protein and vitamin content of green leaves as compared to 
those of any other vegetables. 

Three considerations in addition to taste preferences ought to influence 
the choice of foods for a normal diet, the caloric requirement, the protein re
quirement, and the need for vitamins and minerals. Leafy vegetables are par
ticularly important with respect to the latter requirement, and indeed no 
other class of edible plants is equally rich in vitamins and minerals. The diet 
should include green leaves every day. 

One other point should be mentioned in connection with tile place of 
green If aves in the diet. Many of these foods taste good. People accustomed 
to the ..avors of a few green leaves will find enchantment in the wider range 
of edible leaves available. 

Classification of Green-Leaved Vegetables 

Tile bewildering diversity of nature and the need to simplify it for our 
limited minds may well be the source of the urge to classify. Edible green
leaves occur in such abundance that sonie classification is necessary, and con
tributes to the orderly treatment of these plants. Classification permits the 
rapid choice of particular leaves for special purposes. It also serves to satisfy 
a sense of orderliness. 

But how to classify? In this book green leaves are classified principally
by conventional taronomy into families. To any student of botany this classi
fication is meaningful. From the family one can often obtain a rough idea of 
the nature of the plant and at times of the characteristics of the leaf. Never
theless, the conventional taxonomic system is a bulky apr tratus, carried, as it 
were, by a frail body. Other classifications are useful in further characterizing 
the plant, and are used in developing the chapters, and in the descriptions 
later. 

Classification by Plant Type 

When green-leaved vegetables are classified by plant type (herbaceous, 
viny, shrubby, arboraceous, annual, or perennial) useful information is imme
diately conveyed. Useful appended information may suggest season of pro
duction of edible leaves, effects of daylength on flowering and seeding, and 
physiological limitations. Such information is indispensable to the gardener. 

Classification by Use 

Green leaves are used in a variety of ways that make easy classification 
possible. Salad vegetables are those that are normally uncooked as a side dish. 
However, if used principally to decorate the food, and not necessarily eaten 
they may be considered garnishes. Small quantities pickled or sweetened 
when used to contrast with other foods are called relish. When the leaf is 
cooked and eaten as a side dish, it is called spinach, but if it is mixed in stew 
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TABLE 5.-A comparison of the nutritive value of some edible green leaves and other classes of 
fruits and vegetables (per 100 g fresh weight)* 

Protein Vitamin Vitamin Vitamin Niacin Vitamin 
Vegetables Calories in g A in IU B ! in mg B2 in mg in mg C in mg 

Leaves 
Cassava leaf 53 7 10,000 .14 .26 1.5 300 
Tropical spinach 44 4 13,000 .15 .25 .85 100 
Kankong 17 3 4,000 .15 .2 1.6 140 
Green vegetables (av.) 22 2.4 5,000 .07 .15 .6 55
 
Yellow vegetables (av.) 18 1.5 500 .04 .06 .13 31
 

Pods and seeds 
Beans (pods) 33 2.2 200 .08 .10 .6 13 
Asparagis bean (pods) 18 2 1,200 .10 .10 1.1 20 
Peas (seeds) 48 3.4 1,500 .28 .12 2.0 10 

Young fruits 
Cucumber 10 .6 200 .04 .05 10.16 

Okra or gombo 29 1.8 1,000 .1 .1 .7 
 25 
Tomato 18 1 1,200 .05 .04 25.7 

Tubers 
Cassava (fresh) 131 .7 0 .02 .1 .6 30 
Sweet potato (fresh) 121 1.5-2 0-5000 .1 .06 .7 20 
Cocoyam (fresh) 88 1.5-2 40 .05 .06 .4 6 

Fruits 
Banana 103 1 100-350 .05 .06 .5 10 
Papaya 38 .6 2,500 .02 .02 .1 60 
Orange 43 .8 250 .08 .03 .2 25 
Mango 59 .7 1,000 .06 .05 .2 30 
Watermelon 26 .5 500 .05 .07 .05 6 
Avocado 210 2 200 .1 .15 .1 20 

Terra, 1966. 



or with other vegetables, it is a pot herb. When the leaf imparts a desired fla
vor to the dish it is a spice or a condiment. However, when the cooked dish 
is taken as a beverage, it is a tea. Leaves may also be soaked in water to give 
an infusion, used as tea or for medicinal purposes. Some green leaves have 
many different uses. 

Classification by Importance 

Green leaves may be classified into those of commerce, those more 
suited to home gardens, and those that grow wild. The classification into 
commonly available, and exotic species also has practical value. Importance 
can be measured many ways, by economic value, by frequency of use, or by 
contribution to the diet. Each method of classification adds useful informa
tion to the description and understanding of the species. 

Use of Green Leaves Throughout the Tropics 

Whether or not green !.aves are accepted as part of the diet is largely a 
matter of education and experience. These particular cultural and dietary 
phenomena are largely related to geography. For example, green leaves are 
an accepted part of the normal diet in tropical Africa. The knowledge of the 
various species is widespread and systematically passed on through the home. 
Cultivated and wild species, their seasons, uses, and tastes are well known. 
Many of the species are marketed or bartered, and are even carried long dis
tances to sell. 

The number of species used in Africa is large, perhaps 500. It is inter
esting to note that many of these are introduced species. Probably the people 
of Africa have experimented with the edible qualities of newly introduced 
plants, and there are probably few that have not been tested. 

In Africa the green leaf is generally cooked into a stew that is eaten 
with a staple starchy food. The stew offers to the diet many of the nutri
tional qualities not available in the starchy staple. 

In the Orient the situation is somewhat different. There heavy popula
tion pressures and frequent starvation have forced a systematic study of the 
edible qualities of all plants. The discoveries have often proved not only 
edible but also nutritious. A highly skilled and sophisticated treatment of 
new edible greens has developed with time into a unique form of cookery. 
Now green-leaved plants are eaten not only to fill the diet but also to add 
variety and to please the taste. 

In Southeast Asia, including the area from India to the Philippines 
there is an enormous diversification of plant materials, which is almost 
matched by the diversification of languages and peoples. It is highly probable 
that an equally energetic process, of exploratfon for edible leaves has oc
curred. Many trees, including those of the forest, are known for their edible 
leaves. A wide variety of other fruits and vegetables are used also as a source 
of leaves. The attitude appears to have been, "if it is green, try to eat it." 
Probably many of the uses of wild species have not yet been recorded. Un
fortunately, while this area is rich in known edible leaves, ignorance and 
prejudice often result in unnecessary malnutrition. 
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On the other hand, green leaves are not now an important item of the 
diet of the peoples of Central and South America. In fact, the edible nature 
of the green leaves of many native and introduced plants is largely unknown 
except to the initiated few. At the present time it is uncertain whether this 
lack of interest in leaves is a recent development or whether it characterized 
equally the original peoples of the area. The records are not extensive enough 
to be sure, but the Indians of North America did eat leaves and did recog
nize edible and poisonous species. It can be presumed that many uses of 
green leaves have died out as a reaction to the views of those who depreciated 
local customs. 

In the treatments of wild and domesticated edible plants of tropical 
America few edible greens are mentioned. Most of those that have come to 
the attention of economic botanists are introduced plants. Nevertheless, a 
few special items merit attention as being Latin American in origin, including 
the leaves of Arracaciaxanthorrhizaand Pereskia bleo, and an assortment of 
palm cabbages. The following sources of green leaves in South American are 
of particular nutritive value: Amaranthus gangeticus L., Chenopodiulm ber
landieri Maq., Malva parviflora L., CrotalarialongirostrataHook. & Arn., and 
Cucurbitapepo L. 

Among the few uses of green leaves in South America, the use of the 
leaves of cassava was widespread. It was a logical practice closely related to 
the source of a principal stable, and must have had salutory effects on the 
diet. Nevertheless, the custom of eating such leaves is not universal. In Latin 
America today green leaves are frequently depreciated. 

Sources of Information on Edible Leaves 

In spite of their importance in the diet, little has been written on edible 
leaves of the tropics. The published information available is generally hidden 
in more general publications concerning tropical gardening or useful plants. 
This information is often quite repetitive and seldom complete. The best 
single source of information which can be recommended for the principal 
species is Ochse and Bakhuizen van den Brink. 1931 (See later). Seeds and 
plant materials are also difficult to find, although some species are offered in 
commercial seed catalogs. The present authors obtained and tested some of 
the leaves included here only with much difficulty, and others were not test
ed at all. In most cases, the serious student will not find any single source 
that gives more information than that presented here, but major review 
papers are mentioned in the text describing particular vegetables. 

Some of th, better general sources are given below. Full references are 
given as an appendix. 

Vegetables of the Dutch East Indies (Ochse and Bakhuizen van den 
Brink, 1931). One of the richest sources of green-leaved vegetables is Indone
sia. As a crossroads of Southeast Asia practically all edible plants of the sur
rounding regions have been introduced and many have become part of the 
diet. This volume is one of the authoritarian works in this field. First pub
lished in 1891, it was only translated to English in 1931. Principally vegeta
bles used as pot-herbs and side-dishes are covered, but tubers, bulbs, rhi
zomes, and spices are also mentioned. The problem of today is obtaining a 
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copy. For many years out of print, it is now a collectors' item, difficult to 
even borrow. 

Tropical Crops, Dicotyledons (Purseglove, 1968). The text of this re
markable and useful publication is arranged by families. Most of the principal 
crop plants of the tropics are treated, but emphasis is definitely on planta
tion crops. Information on greens is usually quite brief, and except for a few 
principal species, cannot easily be located. Frequently the only mention of 
an edible green is a reference such as "used for pot herbs". Nevwttheless, be
cause of its high quality and extensive coverage of tropical plants, it is a refer
ence of considerable value in the library. 

Handbook of Tropical and Subtropical Horticulture (Mortensen and 
Bullard, 1964), is an extremely condensed treatment summarizing informa
tion taken from many other sources. Tropical greens are treated briefly, not 
nearly as adequately as they merit. 

Fundamentos .Botinicos de los Cultivos Thopicales (Le6n, 1968). For 
the Spanish-speaking person this book is a particularly valuable source of in
formation on the edible green-leaved species of South and Central America. 
Only tile principal species are dealt with. Most are illustrated by hand draw
ings. This book is very good for its regional flavor. 

Tiopical Vegetables, Vegetable Growing in the Tropics and Subtropics,
Especially of Indigenous Vegetables (Terra, 1966) is particularly valuable as 
a comprehensive list of major and minor vegetables. As is the case when many 
items are included, the textual information is often quite brief. However, 
most of the principal species are well-treated. 

Vegetable Production in Southeast Asia (Knott and Deanon, 1967) is 
probably the best text on tropical vegetables, and is particularly useful for its 
chapters on principles of production. Many unusual vegetables are treated 
here, including some of the better edible greens. 

The Samaka Guide (Samaka Service Center, 1962). An integrated ap
proach to subsistence on a small (600-1000 meter) lot in the Philippines is 
presented in this publication. Native and introduced vegetables, including 
edible leaves aic described, along with practical suggestions for use. The book 
is enriched by its folksy style, handdrawn illustrations and earthy suggestions. 
In addition to its value for gardening, it merits a place in the library for its 
unusual nature. 

Useful Plants of the Philippines (Brown, 1951). These volumes, with 
their encyclopaedic tendency, rival those of Burkill as sources of informa
tion on plants from Southeast Asia. However, while a good source of general 
descriptions and an excellent source of information on medicinal uses, the 
food uses of green leaves are often overlooked. This is particularly true of 
important economic species used for other purposes, but of which the leaves 
can be eaten. 

The Food Plants of the Philippines (Wester, 1921). Although relatively 
old and based in large part on two even older treatments, continues to serve 
as a useful source on info.'mation on native edible plants of the Philippines. 
Many of the 444 species described are not available from other areas. Their 
names, characteristics, edible parts, and methods of use are well presented. 
Cultural information is sometimes given, together with geographical distri
bution. Comments on the relative importance of the species are particularly 
useful. 
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List of Foods Used in Africa (Claude, 1967). Nearly 4000 items are in
cluded in this comprehensive, well-documented, paperback publication. 
Foods are classified into 20 groups, of which more than half are entirely of 
plant origin. Because of the large number of species listed the information is 
held at a minimum, and consists chiefly of names, areas where eaten, parts 
eaten, frequency of consumption, and references. More than 400 exact refer
ences are given. These include practically every relevant publication in English 
and French. They can often provide additional information on species of in
terest. Group 7 consists of vegetables. Over 1000 are listed, and of at least 
half of these the leaves are eaten. Especially useful is the frequency of con
sumption scale by which the relative importance of each leaf-bearing species 
can be judged. Unfortunately, the family to which the spec'*s belongs is not 
listed, nor is the method of preparation given. Occasio-.al footnotes clarify 
some of these points. Many of the minor species th-:- are listed in this volume 
have not been dealt with in the case of the present treatment. 

Fruits and Vegetables in West Africa (Tindall, 1965). Considerable in
formation is provided on a variety of native and introduced green leaf vege
tables of West Africa. Details of cultivation are included. The treatment is 
fairly up to date and practical. 

A Dictionary of the Economic Products of the Valay Peninsula (Bur
kill, 1935) is one of the best sources for information on any economic plant 
of the tropics. The encyclopedic tendency of this 2-volume work prevents 
detailed treatment of most species. A very large number of plants with edible 
leaves or shoots are mentioned, including those used for rn .or purposes, such 
as for condiments, relishes, etc. Plants are listed by their scientific names ar
ranged alphabetically. An easy book to use, it is made much more valuable 
by marginal notes that quickly guide the reader to the information desired. 
The wide range of information given on local usages makes for entertaining 
reading. 
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CHAPTER II 

The Principal Edible Green Leaf Herbs of the Tropics 

A quick glance at the appendix of this volume should suffice to show 
that the number of species bearing edible green leaves in the tropics is very 
large. Most of the listed species are not well known, not well distributed, 
and have a limited potential. Only a few of the green leaf sources have be
come world travelers, and it is only from these that sufficient information is 
available. 

Among the characteristics of the better species included in this chapter 
are availability throughout the tropics, ease of cultivation, relatively long 
periods of production or relatively high amounts produced, and acceptable 
flavors. All of these are cultivated plants that normally grow better when 
systematically cared for. But most also occur wild at times, or survive well 
when abandoned. 

The species mentioned in this chapter by themselves constitute a select 
group that should satisfy every taste. 

Amaran thaceae 

Amaranthuspaniculatus L., Antaranthus fricolor,Ainaranthus cruentus 
L. (Chinese spinach, edible amaranth, bush greens) are examples of the culti
vated species of this genus, well known chiefly for their edible seeds in Mex
co and Central America, but equally useful as pot herbs. Tile amaranths are of 
the few genera of plants domesticated in both old and new world tropics. The 
leaves of many wild species are equally edible. These species probably arose 
in close association with the cultivated species. Generally the wild species are 
considered to have hybridized frequently with the cultivated and to have 
produced in this fashion a series of intermediate types. However, some of the 
species are separated by rather strong reproductive barriers. 

Amaranthus species are distributed throughout the temperate zone and 
the tropics. The best types for use as spinach or salads, however, are culti
vated in southeastern Asia and West Africa. In the former area the number of 
varieties is very large. The use of the plant in such areas is widespread and 
greatly appreciated. 

The species are all herbaceous, short-lived annuals (Fig. 2). They are 
upright and branch sparsely. The leaves are relatively small (5-10 centimeters 
in length) but quite variable among varieties. Some varieties are purplish with 
anthocyanin. The flowers are small, and are borne in abundance in terminal 
or axillary spikes. The life span of these species is rather short. 

The seeds are borne in large numbers, and though small are edible. The 
flowers are not edible. The leaves, their petioles, and the young tips are some
times used in salads. This is a dubious practice as the oxalic acid content of 
some species is uncomfortably high (1-2% ). Boiling produces a very accepta
ble spinach. From a nutritional standpoint, vitamins A and C, and calcium 
and iron are found in good quantity. 

The amaranths are generally propagated from seeds. These germinate 
irregularly, a characteristic that facilitates the weedy nature of the genus. 
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They are not exceptionally sensitive to season and thus may be planted any 
time. The young seedlings 5-8 cm high are transplanted 8-15 centimeters 
apart. Delayed transplanting reduces yields. Tender plants need some protec
tion from hard rains. The soil should be very fertile, preferably with added 
manure, compost, or nitrogenous fertilizer. Plants grow very rapidly and thus 
require ample water. Some species can tolerate drought, but of course pro
duce little edible material under such conditions. Leaves and tender shoots 
can be harvested at any time. It has been shown that yields are best when the 
upper portions are cut routinely at 2-3 week intervals. Eventually the plants 
begin to flower and develop !ess leaves. Frequent cutting delays the onset of 
flowering and thus prolongs the effective life of the plant. Close spacing (23 
x 23 cm) stimulates height of plants and increases yield per unit area. 

Amaranth leaves are particularly attractive to chewing insects. These 
may decimate a planting in a very short time. A useful practice is to cover the 
bed with a fine screen to eliminate insects. Insecticides are also used for this 
purpose, a risky and debatable practice when harvests are made so frequently. 

Because of their high nitrogen requirement and attraction to insects, 
the edible amaranths are more difficult to grow than many other green-leaved 
vegetables. Nevertheless because of their succulent nature and excellent 
leaves, tie amaranths can be considered one of the better sources of edible 
greens. 

Celosia argentea L (Quail grass) is one of the many edible species of 
this widespread tropical genus. The cultivated cristate form of the former is 
widely grown in the temperate zone as the summer annual cockscomb. Al
though now widely scattered through the tropics, it is of Asiatic origin. It is 
often weedy. The edible species are most commonly used in Southeast Asia 
and West Africa. Some species (C. trigonal L.) have medicinal uses, and even 
tie edible-leaved species are slightly diuretic. 

The plants are vigorous annuals that grow rapidly from seed. They are 
upright with alternate leaves and few branches until near flowering time. 
The flowers are borne in dense heads that yield large numbers of edible seeds. 
The flowers are often brilliantly colored, and even the green foliage may con
tain large amounts of anthocyanin. 

The leaves, young stems, and young inflorescences are eaten as a pot 
herb. Much of the pigment is lost on cooking and the darkest, uglist cooking 
water is produced. Nevertheless, leaves retain a pleasant green color. They 
soften up readily and should not be overcooked. Texture is somewhat soft, 
and the flavor is very mild and spinach-like. Bitterness is entirely lacking. 

The plants normally require somewhat rich conditions for maximum 
development. Nevertheless, some forms are weedy and produce even on dry 
bare land. 

Aizoaceae
 

Tetragonia tetragonoides (Pallas) 0. Ktze. (New Zealand spinach) is a 
vigorous, rapidly growing prostrate herb that appears to be widely adapted 
in both temperate and tropical climates. It is native to New Zealand but has 
been widely introduced and now is often found weedy, especially on beaches 
and in sandy areas. It has become an important spinach in many tropical areas 
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because it can be grown where temperatures are too high for teinperate zone 

spinach (Spinaciaoleracea L.). Neverthelkss, it too has its temperature limits, 

and should be considered a subtropical o~r upland herb. In the Philippines it 

grows best at elevations of 600 meters or more. 

The species is distinguished by its thick fleshy, spreading stems, its suc

culent, alternate, short-petioled leaves that are deltoid in shape, snvall, incon

in leaf axils in small numbers, and a dry,spicuous petalless flowers borne 

hard, horned fruit. It is usually described as an annual, but occasionally per

sists as a perennial. Under appropriate conditions it can survive for many 

years and old plants can be repropagated from cuttings. 
and about 3 inches of stem ire eaten, usually as aThe young leaves 

available the shoots serve well unspinach dish. When other greens are not 

cooked in salads, where they are especially noted for their crispness. "'This 
New Zealandpractice is not recommended because of the saponin content. 

a very source of calcium and phosphorous.spinach is rich in iron, and good 

Plantings can be established either from cuttings, which root very easily 

in damp sand, or from the large brownish fruits. The seeds germinate very 
hours is useful. Initially the seedirregularly. Soaking then in water for 24 

too succulent to transplant easily. A sandy soil i.; especially desirablelings are 
a soil the plant will spread rapidly. The drietin the case of this plant. On such 

of the prostrate stems. Nevertheless, good fertility,surface assures less rot 
of succulentespecially nitrogen fertilization, is desirable for an abundance 

Because of the dense growth habit of this species, a few plants sufficegrowth. 

for a family. Due to its drought resistance, and immunity to most insects, the
 

planting needs very little care. 

As it is an easy vegetable to grow, and nutritious as well, New Zealand 

spinach merits a corner in any tropical vegetable garden. 

Araceae 

Xanuthosoma brasiliense (Deaf.) Engler (Tanier spinach, Talitian 'la, 

Belembe) probably has its origin in the river valleys of Brazil, but wis distrib

and was cultivated for its leavesuted throughout tropical South America, 
then it has been taken to all parts of the trop

in pre-Columbian times. Since 
usage of leaves. It is not well

ics, and frequently has replaced Colocasia in 


known, but is very much appreciated by those who do know it.
 

The plant develops from a rather insignificant corm which, unlike the 

corms of most Xanthosonis, never becomes very starchy. These corms off

shoot readily so that a normal plant consists of a colony of smnall corns clis

tered around the mother corm. The species is a perennial capable of growth 

Under favorable conditions, it may reach a height of
throughout the year. 

sagitate to trilo
80 cm, but more normally is about 50 cm tall. The leaves are 

fairly smooth, and succulent (see cm'
bed (see cover), glabrous, dark green, 


er). They are produced singly in rapid flushes of growth. The petioles are long
 

and succulent. No above ground stein is produced.
 

Leaves and steins arc eaten. Some people prefer the very tender young 

leaves, but once one is accustomed to the stronger flavor of older leaves, they 

are then preferred. Only aging and diseased leaves need be rejected. The upper 

portion of the petioles is also sufficiently tender to be eaten, but the very 
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lowest parts are tough without excessive cooking. Corms are edible, but be
cause they are small and not very starchy, they are seldom used as foods. 

The leaves may be harvested for food at any time. For commercial pur
poses whole, mature leaves and petioles are cut from the plant and bundled 
together. For home use frequently all Laves are cut, and then sorted in the 
kitchen to elirninate unsuitable leaves or portions of leaves. The leaves wilt 
promptly if not protected by water sprays or by plastic bags. They may be 
stored several days in a household refrigerator before use.
 

Although the leaves are said to be used in salads, 
 the authors find 
that the calcium oxylate crystals are usually too irritating for use raw. Before 
cooking the leaves and sterns are cut to appropriate size. They are boiled 
10-15 minutes, until the stems are soft. Overboiling results in a pasty dish, 
and should be avoided. The softened preparation is served as a spinach with 
salt, light seasoning or butter. Because its flavor is excellent it is generally 
preferred as a spinach over all other greens. 

From a nutritional standpoint, this spinach is worthwhile particularly 
for its calcium, phosphorous, vitanin C and vitamin A content. The protein 
content is only 3 percent. 

Propagation is by replanting the offshoot corms. The center corm is 
sometimes large enough to be cut into 2 or 3 pieces for propagation. Any 
season of the year is suitable for planting, but other requirements must be 
met. The soil requirements are rather exacting. A loam or clay soil is quite
suitable, but sandy soils are not tolerated. The soil must be retained at a high
level of fertility. Organic material in the soil is particularly useful. Nitrogen
requirements are high. Furthermore, the plants require large amounts of 
water and even tolerate occasional flooding. During dry condition, the older 
leaves die back rapidly. The plants grow best in full sunlight or very light 
shade. 

Suitable leaves for harvesting are produced in 2-3 weeks, but about 6 
weeks are required to bring leaves to a mature state. Harvests of single leaves 
can be made each week, or of all the leaves every 6-8 weeks. Refertilization 
should be frequent. Plantings lose vigor with time, and transplanting is thus 
desirable every I or 2 years. 

Few pests or diseases are found. Vigorously growing plants often de
velop symptolms of virus. Because of vegetative propagation virus diseases 
have probably accumulated, but these are tolerated. Occasionally root and 
tuber rots occur but these, too, scIdom cause serious concern. Leaf spots are 
common, but generally principally affect the older leaves. Precautions against
diseases are generally not necessary, but production on a commercial scale 
would undoubtedly reveal new problems. 

Xantlhosonma spp. (Tanier, tania, yautia, cocoyamn) are plants closely re
lated to the taros and dasheens, but without pehate leaves (Fig. 3). The vari
ous species are difficult to classify, especially from vegetative characteristics 
and indeed may be closely related. The taniers are of New World origin. They 
were cultivated and widely distributed in pre-Columbian times. By now tan
iers have been introduced to all parts of the tropics, but are particularly well 
known in Africa. 

Superficially, plants of the genus Xanthosonma are quite similar to 
plants of Colocasia. In addition to the difference mentioned above tIme plants 
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produce fewer leaves but these are often larger, with a much stouter petiole. 
They are usually arrowhead-shaped. A few species produce above ground 
stems. The typical spiked and sheathed flowers are rarely seen. 

The principal corm is large, spherical to ovate, and usually quite acrid. 
The lateral corms are borne in abundance from the base of the principal 
corm. 

Xanthosoma species are grown chiefly for their starchy corms. The 
starch grain is large and not easily digested. However, the leaves make excel
lent greens if carefully prepared. This means using chiefly the younger leaves, 
and peeling the petioles. Oxalic acid and calcium oxylate occur in abundance 
in leaves, stems, and some corms. The use of baking soda to neutralize the 
oxalic acid is recommended. Leaves are frequently stewed in native dishes. 
The unfolded leaf is preferred. 

Tanniers are propagated from the large central corm. This can be cut 
into several pieces, preserving at least one eye in each. The soil should be r;ch 
and deep. Heavy clays are well tolerated. Much water is required through the 
relatively long season of growth (8-11 months). Some mechanical aid in har
vesting of the tubers is desirable. The leaves, however, may be harvested at 
any season. Plantings are relatively free of pests and diseases. 

Among 22 varieties of tanniers tested, differences were encountered in 
the cooking time necessary to reach tenderness, in the color of the cooking 
water, in the appearance and attractiveness of the cooked leaf, and in flavor. 
The calcium oxylate cristals persisted more in sone than in other varieties. 
The range in quality led us to rate varieties from inacceptable to excellent. 
The Puerto Rican varieties judged excellent were Dominicana and Inglesa. 

Because of the availability of the superior species, X. brasiliense, the 
taniers cannot be recommended as a leaf vegetable for the home garden. 
Where the species are grown for their corms, the leaves may be used, however, 
as a by-product. 

Colocasia esculenta (L.) Schott consists of two well-defined varieties. 
That with elongated corm is called taro and is generally grown by paddy cul
ture. However, upland (non-paddy varieties) are also common. The botanical 
form globulifera (dasheen, malanga) is set apart by various chlaracteristics. 
Cultural techniques are generally upland. Taros and dasheens were well dis
tributed from the islands of the Pacific to Egypt in pre-Columbian times, and 
of course, are now widely grown throughout the tropics, as staple crops. 

The taros and dasheens both form large corms from which the leaf peti
oles spring. There is no above-ground sten. The leaves are large, mostly pel
tate, and rater succulent. They are short-lived. New corms form readily at 
the base of the old. 

Taros and dasheens are grown principally for their edible, starchy 
corms. The corm of the taro is of a spongy texture and contains much fiber. 
It is difficult to cut. Taros are therefore often beaten after cooking to free the 
starch materials and to make the partially fermented dish, poi. The corm of 
dasheens, on the other hand, is much more crisp, cuts easily, and is more 
often used just as a boiled vegetable. There are many varieties each of which 
differ in details and are well known for their particular virtues. 

All taros and dasheens contain quantities of oxalic acid crystals. When 
the leaves and petioles are not too acrid, they are frequently eaten. Among 
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74 taros of the Pacific described by Whitner, et al. (1939), 5 varieties are 
grown principally for their leaves and 7 belong to a non-acrid group of which 
the leaves are often eaten. 

Either the blade or the petiole may be eaten. The commonest methods 
;are to cat then as a side dish (sometimes pickled), in a stew; or as a green 
wrap for baked foods. The leaves and petioles of dasheen are generally more 
acrid, and are cooked with baking soda or fat meat to counteract the oxalic 
acid. On preparation of petioles the skin is often removed. This is not neces
sary if the leaves are small. The unfuried leaves are eaten before the crop is 
harvested, and are especially delicious. 

A further use for taros and dasheens is as a, blanched shoot vegetable. 
Tire cornis are placed in the dark where they eventually sprout. The blanched 
shoots make one of the most tender of vegetables. 

In the West Indies a stew, calalou, is often made from the leaves of 
dasheen. The recipe for this delightful dish is given below; in one of its early 
forms: 

ingredients Quantity 
Young dashecn leaves Enough for four persons 
Okra Ten or twelve pods 
Bananas (alnost green) One (cut in bits) 
Roselle (Sorrel) Handful 
Ham (or other meat with fat) One pound 
Peppers One or two small bird peppers 
Rosemary A very little (to taste) 
Cloves A very little (to taste) 
Nutmeg A very little (to taste) 
Cinnamon A very little (to taste) 

Take as many young dasheen leaves as will make the amount of plainly 
prepared dasheen desired. Wash the leaves anid take out the midrib and largest 
veins. Have only enough boiling water as is absolutely necessary. Put in the 
meat chosen and the dasheen leaves. After half an hour, add all the other in
gredients, with spices to taste and sufficient peppers to make the dish quite 
hot. Cook until all the ingredients except the salt meat are quite soft, then 
take out the meat. Stir well with a swizzle stick or egg beater. Guard against 
burning by having a slow fire or an asbestos mat under the casserole. Time of 
cooking, about two and a half hours. 

In the place of the ham mentioned, the following may be substituted, 
the total quantity of the substitute always being one pound: Salt pork, 1 lb., 
or crab meat. 3/4 lb. and 1/4 lb. salt pork, or frog legs, 3/4 lb. and 1/4 lb. salt 
pork. Any of the above ingredients may be omitted except the dasheeln, the 
bananas, one meat and fat, the peppers, and the roselle. if roselle is not pro
curable, the juice of a lime may be substituted. 

Dasheen makes the principal constituent of the dish which when ready, 
resembles a puree of spinach in color and consistency. It is eaten with hot 
boiled rice, the rice having the calalou served over it (as a bread sauce over 
fowl, or a curry over rice is served) in the proportions of half rice and half 
calalou. 

The starch grains of taro and dasheens are very small making the starch 
very digestible. As a baby food, particularly in the form of poi, taro is said to 
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be non-allergenic. The protein content is fairly high in some varieties but is 
low in sulfur-bearing amino acids, methionine, and cystine. On the other 
hand, the food value of the leaves is generally considered high. 

Paddy type taros are normally grown in submerged beds where a steady 
flow of water is maintained. Fertilizers or rotted plant materials are incorpo
rated in the soil. The plants are propagated either from the small side shoots 
or from the upper portion of the corm of the principal shoot. Tile propagules 
are planted in the ,nud 12-18 inches apart. As the new leaves form tile paddy 
is gradually flooded. Periodically the beds are drained for weed control 
and for fertilizing. Harvest takes place from 11 to 15 months after planting 
by pulling or prying out the corms. They are trimmed on top and bottom, 
washed, and marketed. The leaves, on tile other hand, may be harvested at 
any time during the long growing season. Light harvesting of leaves does not 
materially affect the yield of tubers. 

The culture of upland taros and dasliens is quite similar. The same 
types of propagating materials are used. The soil should be exceptionally rich 
and almost continuously well-watered. These plants tolerate poor drainage 
but cannot stand very much dry weather. Harvesting is done after 11 months. 
Some mechanical assist, such as a moldboard plow is desirable to remove the 
tubers. As with taros, leaves and petioles may be harvested at any seasoll. 

Basellace. , 

Basella rubra L. (Ceylon spinach. Malabar nightshade, Lib at,,), is a very 
succulent trailing or climbing perennial vine that app.rer tlv originated in 
India or Indonesia, but which has nmow spread throughout tCie ropical world, 
and is even used in the temperate zone as in annual. It is one o" t6e better of 
the tropical spinachs, and is swidel% adpted to a variety of soils and cli mates. 
A short review of this spccies ad its characteristics has been presented by 
Winters (1963). Ceylon spinach is particularly abundant and appreciated in 
India, Malaysia, and tile Philippine Islands but it is also seen throughout trop
ical Africa, the Caribbean and tropical South America. 

The little known family lasellaceae, consisting of only 4 genera, shares 
many of the characteristics of the Chenopodiaceae. Iaslla consists of only 
one species, but two specific names are often applied. The foliage of B. rubra 
is deeply colored red like the foliage of the table beet. Its green form is sone
times distinguished by the name 1. alba. On germination of the seed, the 
cotyledons are large, fleshy, and continue to grow for sonme weeks. The fo
liage and thick tender stems are glabrous. The leaves are almost circular t 
ovate, alternate, and short petioled (Fig. 4). They are thick, rugose, succulen 
and colored from greeni to purple. The flowers, borne on axillary spikes or 
branching peduncles are bisexual and inconspicuous. The fruits are fleshy amid 
purplish black. The juice is sometimes used as a dye. 

The succulent young and mature leaves, and the stems are eaten. In
florescences, unless very young, arc tough and should be avoided. The most 
common method of cooking is as a pot herb, mixed with stew or other vege
tables. However, the young plants also make excellent cooked greens. On 
cooking, the green form retains its fresh green color. The red form loses much 
pigment to the water, and is less attractive. 'I'ie odor of tile cooked leaves is 
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strong. The leaves themselves have a mild flavor or are almost tasteless. Tile 
stems may be somewhat bitter, bat not objectionably so. The stems in par
ticular become somewhat gelatinous ot mucilagenous, especially if over
cooked. The green leaves can also be used uncooked in salads as an acceptable 
lettuce substitute. From a nutritional standpoint, Ceylon spinach is a good 
source of vitamin A and C, calcium, and iron. Protein content islow as coin
pared to that of other leaves. 

Ceylon spinach is a perennial that tends to extend itself with time. 
When it runs over a light enough soil, it can develop new roots at the nodes, 
and thus continue indefinitely. If given supports on which to climb, it can 
develop a superstructure, but it is not a strong climber. After 2 or more years, 
individual plants, if not well cared for, tend to die back. Nevertheless, with 
fertilization, hedges may be maintained of this species for long periods, and 
production is continuous. 

Although Basella is tolerant of many soils, a sandy loam appears to be 
most suitable. In such soils the seeds can be sown directly. They germinate 
within a few days. Or, the vines may be established directly from stein cut
tings. These need a little shade on transplanting, but root readily. Plants are 
spaced at about 3 feet. Basella can thrive under conditions of only moderate 
fertility, but isquite responsive to added nitrogen. 

The first harvest can be taken as little as 4 weeks after planting, but this 
stunts the plants. After about 3 months, the established planting may be 
pruned every week or so to produce an edible crop. The leaves and about 3-5 
inches of stem are harvested. Basella vines branch readily, and frequent har
vest is desirable to maintain the planting within bounds. During the season of 
most intense flowering (short days of winter) the leaves tend to be small, and 
the new growth occurs chiefly as new flowering clusters. Excess pruning may 
help at this stage to maintain the production of new green shoots. 

Plantings remnain remarkably free of insects and disease problems, and 
need little attention besides adequate watering and harvest. 

Convolvulaceae 

The sweet potato, Ipomioea batatas L., originated in the New World, 
although the site of origin and the manner in which it originated are still 
unknown. Distributed as far as New Guinea and New Zealand before the time 
of Colonbus, the sweet potato was an important crop related to the coloni
zation and welfare of the islands of the Pacific. Its range has since been ex
tended so t.at the species is known throughout both temperate zones and 
tropics. Propagated vegetatively, the sweet potato is represented by thousands 
of varieties, but is seldom seen in the wild state. 

Sweet potato isnormally a trailing vine, although climbing forms resem
bling typical morning glories are known. Although a perennial, its succulent 
nature restricts its cultivation to relatively short growing seasons of 3 to 5 
months. Unlike many roots and tubers it begins to store starch at a very early 
stage, making early harvests possible. It is one of the most efficient plants to 
capture the energies of the sun as calories. 

The production of starch in root tissue isthe principle reason for plant
ing the sweet potato. However, the edible leaves and stem tips are well 
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known. Often considered a poor man's food, sweet potato foliage has a rich 

protem content that helps fill the nutritional gap left by eating principally 
the protcin-poor tubers. In West Africa sweet potato greens are particularly 
important, and varieties have been developed that are used only for the 

leaves. These are especially rich in calcium. 
In a study in the laboratory of their cooking qua!ities. 44 varieties of 

sweet potato were found to differ in their general appearance, in flavor and 

amount of bitterness. Many varieties have a resinous flavor that is not objec

tionable unless quite strong. Becuse of anthocyanin content and other phe

nolics, the cooking water is often unpleasantly colored. it should always be 
discarded. 

Raw leaves are said to contain some HCN, and theref'ore thorough 

cooking is desirable. Accounts of voniting and purging associated with eat

ing the young tops might be related to the presence of poisonous substances 
commonly found in other species (I. purka Hayne), which are sometimes 

used medicinally. 
Because it is so easy to culture, and because the species yields edible 

roots as well as leaves, sweet potato merits a place in the tropical garden. 

Leaves and tubers can be produced year around, and plants resist climatic 
extremes. Most soils are suitable, but richness of organic material or nitrogen 
promotes lush growth of leaves. 

Ipomoca aqatica Forsk., or Ipomoea reptams Poir (Kangkong, Water 

spinach) is an important green leaf vegetable crop in Taiwan, Malaysia, Indo

nesia, and Southeastern Asia. and it is a plant that must have been domesti
cated centures ago, probably in China, which has been introduced sporadi

cally throughout the tropics and Selmitropics. but has not become popular 

elsewhere. Wild forms have become established in many areas of the tropics, 

where they are occasionally put to use. An account of water spinach, its cul

tiva tion and ilmportance. has been given by Edie and Ho (1969). Several varie

ties are known, but th'. most important distinction is between upland (dry) 

fornis and paddy (swmapmp) forms. 
The species is a trailing vine that spreads rapidly by rooting at the 

nodes. Vertical branches arise from the leaf axils. It is quite glabrous, with 

sagitate, alternate leaves. The foliage is somewhat succulent, particularly so 

in the case of the wet land form, and has a pleasant light green color. A 

white flower is produced, followed by a 4-seeded pod. 
Practically all parts of the young plant are eaten (Fig. 5). Older stems, 

especially of plants cultivated on dry land, contain considerable fiber. Cul

tural methods emphasize the production of young, succulent tips. These can 

be eaten fresh in salads. The flavor is agreeable. More frequently, they are 

cooked as a spinach. Cooking in oil is also very common. The flavor is bland, 

and something should be added to enhanlce it. The leaves maintain mmlch of' 

their green color, but the yellowish stems are not attractive. 
The protein content of the leaves is high making this species one of the 

best green-leaved foods. In addition, it is a good source of vitamin A, iron, 

calcium, and phosphorus. 
In South China where the culture of water spinach is most advanced, 

two types of culture are common. Particular varieties are adapted to each set 
of cultural conditions. In the tropics some modifications of the Chinese tech

niques are desirable. 
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Varieties ae planted either from seed or from cuttings. Seeds do not 
germinate well under water, but nevertheless can be direct seeded. Plants are 
frequendy grown in nursery beds for later transplanting. Cuttings can be over
wintered, but are generally taken from nursery beds. They are rooted directly 
in mud in the case of the paddy method. 

In both upland and paddy culture large quantities of organic material 
,ire almost continuously added to the soil. This results in lush growth and 
very higqh yields (in the case of pa,' 'y culture, 45 metric tons per hectare). 
For upland culture the plants are spaced at 12 cm in raised beds. They require 
large antounts of water. Weeds are inevitably a problem. The entire plants can 
be harvested 60 days after planting or the ines are allowed to grow and may 
be trained to trellises. The latter technique permits a continuous harvest of 
leaves during the growing season, and is recommended for the home garden. 
In such cases harvest can begin 6 weeks after planting and can be continued 
at weekly intervals. 

In paddy culture, long cuttings (30 cut )ire planted in mud and kept 
moist. As the vines grow, the paddies are flooded to a depth of 15-20 centi
meters, and a slow flow of water through the field' is maintained. The water 
flow is stopped for purposes of fertilization. Weeds are well controlled by the 
flooded conditions of the field. Harvest begins after 30 days. When the succu
lent tips of the vines are ren,ved, lateral and upright branches are encour
aged. These are l;rv sted eacl. 7- 10 days. 

"lants s%'ith ,o the fl.v, ,ring stage as tle short days of winter ap
pt,,ac .Dttrini, fl ow,ring les:veg-etative material is available for harvest, but 
hl.,ivy piuning and fc: tilizatioi will counteract this tendency. 

Uinder trolpical conditions water spinach may be grown on a year-round 
b is. The plants :ire continue several year -.However, theyperennial, and can 
teid to exhtaust the fertility of their surroundings, and accumulate disease 
and insect problems. Because of the simplicity of propagation techniques it 
is probably desirable to begin again frotn seeds once each year, and to plant 
itt new areas. 

Cruciferae 

Nasturtiun offirinale R. Br. (Watercress) is a European plant natural
ized in tite temperate zone of both hemispheres. It has been widely distribut
ed within the tropics, where it often occurs as an aquatic weed. It is not ex
tensively cultivated, except in an informal way, but excellent, long-standing 
planitings can be seen in Hawaii. 

Watercress is a perennial lterb that lives for years, even in temperate 
climates. The angular, hollow, much branched stems root freely at nodes be
low the water. The leaves are pinnately compound; leaflets are odd in num
ber, and circular in outline. The frequent flowers are small, white, and incon
spicuous. The pods are small, cylindrical narrow, and curved. 

The plant may be propagated from seeds. Tite seeds germinate rapidly 
if adequate soil moisture is maintained. However, watercress is more fre
quently cultivated by cuttings that, even when soft and succulent, root read
ily itt sand or a container of water. It can be grown conveniently in streams 
or ditch where it spreads profusely, and yields very well. It favors humid soil, 
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rich in organic material. Plants can also be grown on the soil surface, but wa
tercress does not tolerate drying out. A familiar cultural system is to grow the 
plants in paddies such as those used for taro. Normally, a minimum of water 
is used, but when necessary to control pests, the beds may be flooded. Typi
cal yields of watercress are so excellent that the species outranks most other 
edible crops in the production per unit area of calories, protein and other 
nutrients. It is high in vitamins A and C, and has a fair amount of vitanin D. 
Watercress is eaten raw in salads where it imparts a peppery flavor, or can be 
served as a cooked vegetable. In stews it is also a condiment, It is particularly 
good cooked with meat, and is a Chinese favorite. 

Precautions should be taken to insure that the water from which the 
cress is taken is not polutted. if a doubt does exist, the greens should be 
cooked or thoroughly cleaned with an antiseptic solution. Washing alone will 
not make the plant safe for eating. 

An almost sterile hybrid of N. officinale and N. inicrophyluim is also 
grown as a salad vegetable. Other species of Nasturtium also bear edible 
shoots and leaves. 

Cucurbitaceac 

Telfaria occidentalis Hook. f. (fluted gourd) is seldom seen outside of 
its habitat, tropical Africa. Nevertheless it is well-known, appreciated, and a 
frequent item of commerce there. The closely related 7. pedata Hook. is also 
seen. It has a smaller fruit with less pronounced ribs. Both species bear edible 
seeds, but the former is grown chiefly for its edible leaves. Because of its tol
erance to many soils and its highly productive nature, it merits wider trial. 

Fluted gourd is a perennial vine, climbing to heights by tendrils. It is 
glabrous or almost so and tinted purplish by anthocyanin. The leaves are pal
mately divided into 5 or more segments (Fig. 6). The large fruits are charac
terized by thick, protuding ribs that give the wall added strength and dura
bility. The seeds are large, up to 5 centimeters in diameter, and slightly flat
tener 'e - ,ip is yellow to orange and relatively scant. 

gourd can best be grown from seeds. These are often found to 
have b. . ted inside of the fruit. When planted in the garden such tender 
seedlings need a few days of shade and adequate watering. New vigorous 
plants are established readily. Stem cuttings can also be used for propagation. 
The vines are vigorous and climb rapidly. Therefore, they should be trained 
to a trellis that is not too high. but that permits easy access for harvest of 
vine tips. A variety of soils are tolerated, including those of low fertility, but 
the plant responds well to nitrogen fertilization. It resists drought. 

Flowering begins the first year. Female flowers are not abundant. The 
fruits set readily and fruits grow to a size of 50 kg. in sone cases. If the vines 
are grown principally for greens, it is wise to eliminate the fruits for they re
duce the capacity for vegetative growth. The seeds of the fruit are generally 
utilized somewhat before the fruit is fully ripe. They are very high in oil con
tent and can be rendered to supply cooking oil. Oil roasting, the chestnut
sized seeds are said to resemble almonds in flavor. 

Vine tips are harvested in lengths of about 50 cm and are bundled to
gether for marketing. Although these can be taken any time of the year, they 
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are most abundant in rainy seasons. Before using, the leaves and tender tips 
are removed from the tougher stem. The tendrils are usually too fibrous to 
eat. The usual method of cooking in Africa is in a stew but the leaves make 
a very good cooked side dish. They retain their dark green color on boiling. 

Euphorbiaceae 

Alanihot esculenta Crantz (cassava, inanioc, yuca, mandioca) is best 
known for its starchy edible roots, used as a staple food in many parts of tile 
tropics, and as a source of tapioca, starch, and animal feed in the temperate 
zone. Although it has its origin in the tropics of Central and South America, 
cassava is now so well known in both tropical Africa and Asia that it is often 
locally thought of as indigenous. Not everyone who appreciates the tuberous 
roots, however, is acquainted with the edibility of the leaves. 

Cassava is a large (up to 5 meters) and ungainly woody shrub of rela
tively short life-span. It tends to branch irregularly and bears its large (20 cm 
long) lobed leaves near the tips of long branches. The leaves are short-lived 
(1-3 months) and are readily lost during drought or after insect attack. Incop
spicuous, usually unisexual flowers are borne chiefly during the time of short
est days, and when pollinated give risc to trilobed capsules which burst on 
ripening. Leaves for consumption can be ptoduced throughout the year if 
plants receive sufficient water to maintain their vegetative growth. 

The portion eaten is generally the maturing leaves that are just reaching
full size (Fig. 7). Although the younger leaves and a small portion of the stem 
may be consumed, it is advantageous to leave the growing point for further 
leaf production. Old leaves may be too tough and fibrous for consumption. 
Petioles, particularly when large, should be discarded. 

Cassava leaves are not eaten raw, and indeed it is risky to do so. The 
leaves of all species contain harmful glucosides which easily release deadly
hydrocyanic acid. Even leaves of sweet varieties that bear roots of low hydro
gen cyanide content must be considered dangerous. To dispel the poison the 
leaves are boiled at least 15 minutes. The leaves are generally cooked into a 
stew in Africa, and this then iseaten with the cooked starchy roots. However,
the leaves can be cooked alone as a side dish or spinach. The many different 
ways cassava leaves are used in Africa are presented by Terra (1964). 

The nutritive value of the cassava root is chiefly its caloric content. On 
a dry weight basis the protein is normally only one or two percent, and is par
ticularly deficient in essential anino acids. 

In contrast to the starchy roots, the leaves of cassava contain sufficient 
protein to merit consideration in the diet. Values of 17.8 to 34.5 percent (on 
a dry weight basis) were reported by Rogers and Milner (1963). Protein con
tent is highest in young leaves. The amino acid content is unbalanced, espe
cially in the case of methionine. This essential amino acid is present only at a 
level of 60-80 percent of that desired. Levels of tryptophan are only marginal. 
On the other hand, the level of lysine is quite high in comparison to that of 
other plant proteins. Cassava leaves also contain appreciable quantities of B 
vitamins, phosphorous, and iron. 

It is possible that large quantities of leaves in the diet might cause 
health problems. During cooking the enzymes releasing hydrocyanic acid 
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from its glucosices are inactivated, and the resulting product is usually con
sidered non-toxic. Some evidence suggests, however, that the glucosides them
selves are poisonous and that conditions such as goiter may result from long 
term habitual consump-ion. 

Cassava plants call Lc gonwn as a hedge for t!.e yard or garden. Some 
varieties are upright whereas others are bu.,hy. The bushy habit can be pro
moted by harvesting shoot tips as well as leaves for food. Close planting. 
heavy fertilization, and monthly harvesting of shoots should provide year 
round leaf production. 

Methods of cultivating cassava ;irewell known. Woody cuttings of 
about 12 inches are planted in the soil oriented upright, or with a slant, or 
are buried in shallow trenches. Such cuttings root readily and establish plants 
within 2 months. Growth requirements ;irenot exacting. Almost any soil is 
tolerated, and in fact, cassava is frequently planted on the poorest of soils. 
Cassava also withstands drought, dropping its leaves, but recuperating after 
rainfall. Nevertheless, for purposes of leaf production, the plants benefit from 
high nitrogen in the soil and fron adequate rain or irrigation. 

Cassava is rather resistant to insects, but two particular problems may 
cause loss. During the dry season populations of red spider mites often de
velop and can defoliate the plants. These almost disappear when seasonal 
rains begin. They may also be controlled with minticides. Several species of 
flies often kill the tender growing point of the stem, causing proliferaition of 
new branches. Systemic insecticides are very effective in ridding a plan.'ing of 
these flies, but their possibly harmful residues have not yet been fully stud
ied. In Africa a principal disease is mosaic, which can be -voide'! by the use 
of resistant varieties. A troublesome leaf spot is known, which llaymake the 
production of edible leaves difficult. if precautions are taken, cassava canl be 
considered one of the best of the tropical green leaf vegetables as it is one of 
the easiest to grow, most prolific and most nutritious. In addition, the roots 
are equally useful. 

Sauropus androgymis Mcr (Katuk). This is a common cul tivated shrub, 
rarely wild, found from India to Malaysia. It is little known outside of its na
tive areas, but imerits wider attention as one of the most prolific, nutritious, 
and appetizing of the green-leaved vegetables. In trials in Sirowak this species 
has outyielded all other sources of green leaves. Its vigor, long life, year round 
production, and ability to recuperate after planting recommend it as a source 
of edible greens. 

The plant is an awkward appearing shrub with long, upright main sterns 
that tend to fall over with time due to their own weight. There is little tend
ency to branch. Pruning generally results in rapid production of one or more 
new upright shoots to replace that lost. Lateral branches appear to be coi
pound leaves, but bear flowers along their undersides. File fruits, about one 
cm. in diameter, open and let drop their seeds at maturity (Fig. 8). 

Tile tender tips, the young leaves, flowers, and the small fruits ire used 
for food. These represent a very small portion of the entire plant. Older leaves 
can be stripped from the stems for cooking. The young leaves and tips, eaten 
raw in salads, have a strong, characteristic odor. They are moore frequently 
cooked and have a distinctive, agreeable flavor. The leaves and stems tend to 
retain their dark green color and a firm texture. Roots and leaves are some
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times used medicinally. The plant is sometimes used to color preserves. The
protein content of the leaves is good, from about 6 to 10 percent. It has been 
reported that excess consumption of leaves causes pain of the limbs. 

Sauropus can be propagated from seeds, which are borne in abundance 
and germinate readily. Under conditions of adequate fertility, seedlings grow
very rapidly. Or, cuttings root well if placed in appropriate conditions. Some
what woody cuttings from 20 to 30 cm. in length are used. Plants can tolerate 
very heavy soils and heavy rainfall, but grow much better if attention is paid
to good fertility and drainage. Because of their perennial nature, fertilizer in 
the form of mulch is preferred. 'The most usual and convenient way to grow
katok is as a hedge. Plants are established at intervals of 10 centimeters or 
more, and rapidly develop a strong hedge of edible leaf materials. The plants 
grow very straight without branching and need frequent pruning to maintain 
them at hedge height. The plant is frequently referred to as a low shrub. This 
is probably because it is maintained low, but its natural tendencies are to 
grow very high indeed. 

Diseases and insects are seldom a problem. No special treatments are 
irecess iry. 

Malvaceae 

Hibiscus species are native to the Old and the New World, and are wide
ly scattered by the action of' man. The young leaves and even mature leaves 
particularly of the African, but also of the Australian species are often used 
for food. For purposes of this presentation only the most important tfod 
bearing species are mentioned, but others are included in the appendix. These 
are I. sabdariffi L. (Roselle. Rosella). H-.acetose/la \eIlw. cx Fic. (False ro
selle), and 11. can abimis L. (Ken af). 'Thev are plants of African origin possi
bly doinesticated in the Sudan but well distributed throughou t tropical Afri
c ri. two species serve as a commercial source of fibers. Roselle. how-The first 
ever, is better known as a vegetable of high quality. The forms used for fibers 
are distinct from those used as but Allfood, are edible. Roselle hlas beei ade
quately treated in a review with kenaf and other Ilibiscus species by Wilson 
and Menzel (1964). 

A description of these species is difficult for each comnsists of numerou s
disparate varieties. The principal food producing foril of roselle is a woody
ainual herb that is imuch bramiched, with glabrous or alolost glalroLms foliaige.
The fibrous forms are more erect. The leaves are green. amId vary from entire 
to palmately divided. TIe stems are deep red. The attractive flowers, yellow
with red center, are borne solitarily in the axils of the leaves, and the red. 
acilic calyx of these becomes enlarged and succulent. Plants oif I. acetosella 
are very similar to some of those of roselle. It oLcurs in two main forms, one 
with bronze-green leaves and yellow flowers, aind the other with entirely red 
foliage ind usually pink flowers. The calyx is simall. not fleshy. aind not caten. 
These specie,, lave the advantage over kenaf of resisting nematodes. 

Kenaf, on the other hand. is a very woody, green-leaved shrub that 
grows to heights with little or no branching. It is chiefly used as a fiber source 
aind has been extensively bred for that purpose. It is highly susceptible to 
root-knot nematodes. 
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Most varieties of rosclile and kenaf are very susceptible to the length of 
day (photoperiod) although the latter is probably more sensitive than the 
former. Plants of even 15 centimeters can be induced to bloom by daylengths 
of 9, 10, or 11 hours. The sensitivity of particular varieties varies. Roselle is 
often used as a laboratory example of photoperiodic effects because of this 
sensitivity. Thus, time of planting exercises a profound effect on morphology 
of the plant. 

Practically all parts of roselle are edible. The species is appreciated for 
the fleshy bases of the buds. These, when cooked, form a colorful sauce not 
unlike that from cranberries. The colorant is widely used in the preparation 
of jams, jellies, and other products. The seeds are eaten toasted, and in fact, 
the plant may have been domesticated for its edible seeds. The leaves and tile 
tender shoots are sometimes eaten raw in salads, but are usually cooked, be
coming somewhat mulcilaginous, and reminiscent in texture and taste of rhu
barb. The acid flavor is seldom excessive, and is easy to learn to enjoy. It is 
distinctive and lingering. 

The leaves of 1. acetosella are used in much the same way as those of 
roselle but they tend to be more sour. Upon cooking much of the anthocya
nin coloring is lost, and the cooked dish may not be attractive. 

Leaves and shoots of glabrous forms of kenaf are equally edible, are 
cooked as spinach in Africa and India. Removing the shoot of kenaf changes 
the growth habit, however, and makes the plant less useful for fiber. In Afri
ca, where these species are so appreciated, the leaves of another vegetable, 
okra (Hibiscus esctdentus L) are eaten in the same fashion. 

All the edible Hibiscus species are propagated by seeds, which are pro
duced in abundance. These can be sown directly if the soil is properly pre
pared. Because of the long tap roots of roselle, a particularly deep, loose soil 
is desirable. Hibiscus species are fairly tolerant of distinctive soil types but 
require good drainage and benefit fr'om imulching and fertilization. The nema
tode-susceptible varieties grow poorly and produce little in infested sandy 
soils. 

Plants grown for fiber are seeded in ridges at very close spacing. Indi
vidual plants of roselle may grow to a very large size, and thus need spacing 
distances of a meter or more. Roselle plants grow slowly in contrast to those 
of kenaf. To obtain maximumi size, they are therefore seeded early in the 
rainy season when daylengths are increasing. 

Because of their color ai.,d iornial tendency to branch, false roselle 
plants may be grown as a colorful. temporary hedge. Pruning the hedge to 
shape and harvesting the leaves are one and the same operation. Under such 
conditions the amount of edible material produced in a small space is quite 
large. 

The useful life-span of the plants of both roselle and kenaf is brought 
to a close by flowering during short days. Seeds are borne in abundance. 

liecat;Fe of its many uses, roselle merits its place in the home garden, 
and can contribote to a variety of dishes. 

Portulaceae 

f1liimon triatimilare fJacq.) Willd. (Surinam spinach, water leaf) is a 
slightly succulent unobtrusive herb that has been introduced from South 
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America but has been accepted and cultivated widely throughout the tropics. 
The plant is a small upright herb (Fig. 9) that branches readily, with 

obovate, spatula-shaped, glabrous leaves, and a minimum of petiole. Small,
white-petalled flowers are borne abundantly. 

The leaves and tender stems of Taliniun are used chopped salad.as 
They have a slightly sour taste and a bitter, lingering after-taste. Their rela
tively high content of oxalic acid (1-2 percent) suggest that they should not 
be eaten in excess. On cooking the inner basal portion of the leaves may turn 
brown. This is not attractive, but is not harmful. The cooking water is tinted 
pinkish by pigments extracted from the leaves. The cooked leaves and stems 
are excessively soft and mucilaginous, and thus overcooking should be avoid
ed. The flavor is mild but characteristic, and bitterness is absent. Older stems 
may have some fibers, but these constitute a very small part of the plant. 

Talimon may be propagated from its abundant, small seeds which ger
minate readily. In fact, the plant reseeds itself in the garden, and may become 
weedy. The species is also propagated from cuttings. The more woody stems 
are preferred. Most of the leaves are removed and the cuttings of 10-15 cm. 
are planted 5 cm. apart in rows. if protected from drying, the cuttings root 
in less than 2 weeks, and shortly thereafter produce new edible growth. Soil 
requirements are not stringent, but fertility of the soil leads to a more rapid
and succulent production. Adequate moisture is essential. 

Harvest can be made at any time and in fact the young weedy plants 
can be used as a vegetable. It is better to let the plants reach about 30 cm. 
and then to cut the branches back to the main trunk. Well-pruned plants have 
a life expectancy of a year or more, and can produce regular crops at least 
each two weeks. 

The genus Talinum consists of 50 species or more, some of which are 
used as food in Africa. Others are occasionally grown as ornamentals. 

Tiliaceac 

Corchorus olitorius L. jute mallow, bush okra) is probably the most 
important source of edible green leaves in a genus known for such species. 
Authors differ in opinion as to the origin of the species. It is most likely from 
Africa but was introduced at a very early date to India and China. It is still 
seldom seen and little appreciated in the New World. Bush okra is grown in 
sonic regions principally for its commercial fiber jute, and thus competes
with the better known jute source C. capsullaris L. It occurs wild in Africa 
and Asia, probably as an escape from cultivation, especially in open, damp 
areas. It is of major importance as a fiber in Bengal, but as a food, from the 
Middle East to Tropical Africa. The fibers are used in coarse twine, cloth and 
burlap bags. 

Jute mallow is a vigorous, annual upright, branching, glabrous (or al
most so), slightly woody herb. Leaves are narrow and serrate, about 5-13 cm. 
in length. Flowers are small, yellow-petioled, and borne in small clusters in 
the leaf axils. The cylindrical capsules of 2 to 5 cm. are produced in large
numbers, especially during the short days. Many varieties are known. The 
vegetable types are smaller than the fiber types, and are more branched, but 
the leaves and shoots of all varieties are edible. 
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The plant is propagated only from its seeds, which can be sown at any 
time of the year. The usual practice is to sow in excess and thin the plants to 
spacing desired. With time the plants reach more than a meter of height and 
50 cm. in diameter. Closer spacing may be desirable, especially in order to 
provide abundant greens from small plants. Plants tolerate wide extremes of 
soil and are considered easy to grow. They profit from spring rains but are 
also drought resistant. In some climates branching is excessive, flowering oc
curs early and the lifetime of the plant is too short for convenient gardening. 
On the other hand, a first edible crop may be had a%little as 4 weeks after 
planting. In Egypt, the first cutting is made after 2 1/2 months and subse
quent cuttings are made each month. 

The edible shoot tips and leaves are always eaten cooked. Their edible 
qualities are widely known but particularly appreciated in West Africa. There 
the shoots and leaves are combined ini stews to be eaten with starchy paste. 
In India the shoots are cooked with rice. They are considered to be a tonic. 
The leaves may be dried and retained for future use, either as it tea or a 
cooked vegetable. 

Corchorus requires little cooking for it rapidly softcns and becomes 
mucilaginous, a characteristic unappealing to maly persons. The flavor is very 
good. Varieties are said to differ in their cooking qualities and flavor. The 
protein content, particularly of older leaves, is excellent. 

Other edible species of Corrhorus are mentioned in the appendix. 
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CHAPTER III 

Some Fruits, Vegetables, and Ornamental Plants That
 
Also Bear Edible Leaves
 

Edible green leaves can be found almost everywhere. It is difficult to 
imagine a place, except the ocean, the polar ice caps, and the barest deserts. 
where edible leaves cannot be found. Probably the majority of the species of 

flowering plants have not been tested thoroughly for edibility of leaves. Many 
leaves that might be poisonous or irritating, with proper treatment are per
fectly safe. Thus, in the tropics, edible leaves are always in abundance. 

Frequently the common plants around us bear edible green leaves. 
These plants, whether used as sources of other foods, for ornamenting out 
homes, or for shelter and shade, are overlooked for their values as sources of 

green leaves. While we spend extravagant amounts in the supermarket for 
fresh greens brought from long distances, potential food is wasted around us. 
or is thrown out with the garden clippings. With a knowledge of the edible 
green leaves of common plants around us. there may be no need of searching 
for greens outside of one's own backyard. Furthermore, these common green 
leaves vary in taste, and afford new thrills to the gourmet, when eaten raw or 
when cooked. 

Vegetables 

Common garden vegetables grown for other purposes often bear edible 
green leaves that can be harvested with miniimu m dain age to the plant. 

Zea mays L. (corn, (;raminae) is of course grown for its edible seeds, 
eaten in their immature form on the spike, or in a variety of products after 
maturation. However, other parts of the plant are also edible. The young ears 
can be eaten raw, cob and all. Or they can be used as a salad ingredient. The 
tassel, while still enveloped in the leaves, is tender, delicious, and highly nu
tritious. The leaves are produced in sequence with each young leaf enveloped 
by the next older. These young developing leaves (Fig. I0) re extremely ten
der and delicious, and are edible either raw or cooked. Removing of the edi
ble leaves of corn usually destroys the growing tip. Thus corn can be thought 
of as an emergency or luxurious source of edible green leaves. 

Allitim cepa L. (onion, Liliaceae) is not nornially valIied for its mature 
green leaves, although the leaves of voting onions are often appreciated. The 
leaves of older onions are also edible but apt to be too strong for consumip
tion raw. Cooking modifies the irritating substances, and, makes of onion 
leaves a flavorful pot herb that can be taken alone, but is particularly good 
when combined with meat dishes. In addition to onion, other species of 
Alliunm are frequently grown. Chives (.-. schoenoprasum I..) are. of course, 
grown isa leaf-producing vegetable, but leaves of other species, including 
those wild, are equally edible. It might be wise to always cook ;iny except 
very young otion leaves. 

Zi~tgiber officinale Roscoe (ginger. Zingiberaceae) and other wild and 
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cultivated Zingiber species produce edible, slightly spicy shoots which can 
be eaten. The shoot consists principally of the succulent young leaves folded 
around one another. On cutting and cooking, these separate like the leaf 
bases that form palm cabbage. 

The family Leguminosac is particularly rich in species with edible green
leaves. Those of practically all the edible species of beans, for example, are 
edible. The am.ateur should be cautioned, however, that the family also in
cludes species with poisonous leaves. Species of legumes should be identified 
before their leaves are eaten. 

Among the better known tropical vegetables, the pigeon pea (Cajanus 
cajan Millsp.) is known for its small flavorful seeds shelled fresh from the pod 
or cooked when dry. The leaves as well as the young shoots and pods are eat
en cooked. The protein content of the leaves is high, making this a particu
larly desirable species. The plants resist drought and tend to produce even 
under very difficult conditions. The cooked leaves have a strong spicy odor, 
somewhat too much fiber, and a new flavor not agreeable tu everyone. 

Vicia fiba L. (broadbean) is a species usually grown only at high e!'-. 
tions in the tropics. This useful vegetable, source of edible green and also 
edible mature seeds, is also used as a green-leaf source. The related species, 
K.abyssinica Steud, is used in the same fashion. 

li/pia sinensis (Stuckm.) Savi ex Hassk. (Cowpea) is commonly culti
vated throughout the tropics. Its edible ripe seeds are an important vegetable 
over wide areas. The long pods of some are especially tender and delicious. 
The young leaves are also quite suitable as cooked greens. The leaves of other 
Vigna species are also edible. On cooking they lose much of their color and 
soften excessively. The cooking odor is quite 'trong but the flavor of the fin
ished dish is mild. 

Pisinn sativm'n L. (Garden pea) is widely grown in the temperate zone, 
where it is used for both its green immature seeds, and its dried seeds. The 
pea is not a tropical plant, and grows well only at cool sites at high locations 
in the tropics. The young leaves are quite edible and worthy of further trial. 

The common garden bean or snap bean (Phascolus,,ulgaris L.) is almost 
always grown for its edible immature pods or dried seeds. Many varieties are 
grown throughout the tropics, and suitable types are available not only for 
the highlands, but also for the coastal plains. Beans grow rapidly and provide 
a crop within a very short time. There is no real need to grow beans for their 
leaves, but the young leaves are edible and can constitute an interesting new 
dish to the sated gardener. 

The leaves of many other beans are edible, including those of Plaseolus 
coccinIus L., the scarlet runner bean, P. limensis Macf., Lima bean, and P. 
aureus Roxb., the mungbean. 

Glycine max (L.) Merr. (soybean) is not well known in most parts of 
the tropics. Its real success has been as a dried bean in temperate zones, and 
it merits special attention by virtue of its high oil and protein content. Its 
protein has a very high quality. Varieties have been develoned for the tropics, 
the immature pods of which are cooked as a green vegetable. It is not widely 
known that the voung 16aves are equally edible. 

Many other less connon edible legumes with edible leaves are listed 
in the appendix. 

Hibiscus escnlentus L. (Okra) is widely grown for the edible and mucila

-- 36 



ginous pods. It is a vegetable particularly impbrtant in West Africa. By con
tinuously harve.'ting the plants can be kept producing for many months. Like 
many of the related Hibiscns species, the young leaves are eaten. They have 
an agreeable sour flavor. The Indonesian species I. ,anillot L. is used exclu
sively for its leaves (Fig. I I ). 

The ferny leaves Doicus carota I... perfectly edible.of the carrot, are 
distinctive in flavor, and a welcome change in the diet. Young leaves, raw or 
steamed, are eaten with rice in the East Indies. There is no reason that once 
carrots have been purchased with tender edible leaves, that th,'se should be 
discarded in favor of the roots. However, young leaves cause deriiatitis to 
sensitive persons. The carrot is not well suited in lowlands of the tropics but 
some varieties do well at higher elevations with cooler temperatures. 

Perhaps to many a person it will come as a surprise that the leaves of 
the solanaceous vegetables are also edible. The foliage of the potato ySoa1,1io, 
tuberosa L.) contains tpoisonous alkaloid, and throughout the literature are 
frequent references to the poisonous leaves. Nevertheless, the young leaves 
of potato are sometines eaten. Their protein content is twice that of tile 
tuber. Another alkaIoid bearing species of tie siine falily is N'icothaf a 
tabacuto L. (tobacco). The young leaves of this common plait. grown in both 
temperate and tropical zones, aie also edible. Some caution should he exer
cised in eating leaves of plants that yield alkaloids. The amounts normhially 
used for a cooked dish should not be harmful. Cooking of questionable vege
tables is always desiraLle. 

Other valuable solanaccous vegetables useful for edible green leaves are 
the peppers. The leaves of (apsicnti ,umm11n1 L. (green pepper) retain their 
texture well on cooking, have a mild flavor with slight bitterness that is reimi
niscent of the green fruit. Leaves of Capsicum frutescens L. (tabasco pepper) 
give off a pungent aroma when they are cooked. Sufficient pulngency reilailIs 
in the firm cooked leaves to add a special appeal. In Malaysia tie leaves of the 
weed Lyciun chinense L. are eaten, particularly with pork. 

Solanimimelongena L. (eggplant) yields a fruit well-known throughout 
the tropics, and used in many kindis of dishes. As is frequently the Case, tie 
leaves, which are seldom used but which are perfectly edible, are more nutri
tious than the fruits. On cooking the leaves retain their texture. The fine hairs 
of the leaf are irritating to many people. The cooking water retains a spinach
like odor, but the leaves are not very flavorful. 

Sechium edule Sw., the chayote, is frequently grown throughout tile 
tropics for its pear-shaped fruits, which are eaten boiled or baked as a vege
table. It is less well known that this perennial vine has a starchy edible tuber, 
up to 5 kg in weight, raw or cooked. The tender young leaves and tips of the 
stems are valuable green vegetables. The foilage contains fair amounts of iron, 
carotene, thiamine, riboflavine, and niacin. The tendrils tend to be fibrous 
and should be discarded before cooking. 

The various species of Cucnrbita (C. moschata Duch. ex Poir, C. maxi
ma Duch., and C.pepo L.) collectively yielding pumpkin and squashes, are 
rich sources of varied food materials. The fruits can be eaten at practically 
any stage from the flower until maturity, although the optimum stage for 
edibility varies. Squashes are not common in many parts of the tropics. The 
popular varieties in the temperate zone are seldom adequate for tropical 
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lowlands. However, locally adapted varieties, often with many poor ch~irac
teristics but good adaptation can be found. The butternut squash is usually
successful in warn climates. Of all species and varieties the young leaves are 
edible.
 

Field and Plantation Crops 

Field and plantation crops used for non-fnod purposes sometimes also
produce edible leaves. For example, the common source of animal feed, alfal
fa (Aledicago sati'a L., Leguininosve) is alsu a sourm" of elible leaves and
shoot tips. These have the advantage of being rich in methionine, an essential
amino acid often in short supply in otlier plant foods. Alfalfa leaves are eaten
in India. The dried, powdered leaves vre now being promoted as a health tea.
Ignorance and prejudice make alfalfa an unknown food crop for humans in 
most areas.
 

The oil --op, 
sesame (Sesamum ihdicnm L., Pedaliaceac) of African ori
gin, but now cultivated chiefly in Irdia, Asia, and now South America as a 
source of cooking oil, is also a sour:e of edible leaves. The plant is an erect
annual herb raised from seed. The leaves are quite hairy, which for most per
sons produces an uncomfortable feclin in thl . mouth. Nevertheless, the 
young leaves of this and of several related species are regularly eaten. 

Another oil and nut crop of commercial importance, the peanut (Arachis hypocaea L., Leguminosae) of tropical South America, but now dis
tributed throughout the tropics and temperate zones is frequently utilized as
forage, hay, or silage. However, 
 the young leaves and tips are equally suitable 
as a cooked green vegetable. 

Ornamentals 

In addition to herbs commonly found in gardens, many of the orna
mental shrubs planted around the house are valuable sources of edible green
leaves. The edibility of these leaves is seldom known to the gardener, and thusin time of scarcity or starvation, the knowledge of these edible leaves would 
be especially useful. 

.calyplia species such as A. hispida B. Wni. f. (Copperleaf chenille) andA. wilkesiata Muell. Arg. (Painted copperleaf) are edible leaved examles ofthe family Euphorbiaceae known not only for its poisonous species, but also 
as aifamily the leaves of which are rich ill protein. These are shrubs that thrivein full sunlight and develop rich anthocyanin coloration of leaves. The leaves 
are frequently variegated. Especially useful inl foundation and hedge plant
ings, these East Indian and Pacific Island plants are now very common 
throughout the tropics. The plants are propagated from cuttings.


Ardisia is not too common a shrub 
 but has been widely distributed
froni India. Leaves of ai number of species are edible, including the common
est A. solanacea Roxb. Many other species also bear edible leaves. These areeaten raw as well as cooked. The rather small tlowers are followed by attrac
tive berries. Propagation is possible by air layers when seeds are not available. 

Some Bougainvilleas are used as sources of edible green leaves in West 
Africa. Are all the species equally edible? 
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Cassia alata L., or ringworm senna, ia a rather small shrubby example 
of its genus from the West Indies and South America (Fig. 12). The leaves 
contain chrysophonic acid and arc widely used in treating skin diseases. The 
flowers are rather unusual in that they occur in dense, erect spikes, .and are 
covered until maturity with yellow, petal-like bracts. It is a vigorous, flori
ferous water-loving species, that responds to pruning by more vigorous flow. 
ering. The leaves are long and pinnately compound. The bush is normally 
propagated from seed. Only the youngest leaves are used as food. 

Catharanthus roseus (L.) Don, commonly known as Madagascar peri
winkle, is a very attractive, freely blooming, slightly woody species common
ly seen in tropical gardens. It is propagated by cuttings or from seeds. The 
young leaves are sometimes used as a vegetable, but older leaves contain a 
poisonous alkaloid. 

Itbiscus rosa-siniensis L. is the most coimon of the tropical ornamental 
Htibiscus, and indeed one of the best known ornamentals of the tropics. 
Known as Chinese Hibiscus, it has been hybridizcd to produce many beauti
ful new forms. The unimproved types are extremely vigorous, and are often 
propagated by thrusting large stakes directly into the'ground. Varieties that 
root with difficulty are often rooted with the help of hormone treatments. 
or are grafted on vigorous stocks. The leaves of many species of Hibiscus arc 
edible. Because this species is so common, so vigorous, and is often used ;s 
an ornamental hedge, it should be a particularly valuable emergency source 
of edible greens. 

Cdiaeum :'arieqatfin Blume is the common garden croton from 
Southeast Asia that is common to all tiopical areas. It is highly regarded in 
the garden for its brilliant variegated leave.s, its year-round attractiveness, its 
resistance to pests, and its ease of culture. It is a plant with supposedly mcdi
cinal purposes, and is used especially to bathe the mother after childbirth. 
Young leaves especially of yellow varieties, have a mild, nut-like flavor, but 
palatability varies with variety. 

Euplhorbiaptlcherrimoa Willd. the common poinsettia (Fig. 13) so much 
appreciated for its bright red foliage at Christmas time, is poisonous in the 
natural state. The latex from leaves or stems may irritate and blister sensitive 
skin. It causes eye inflaination and should not be swallowed. It is sufficiently 
caustic to remove hair from the body, but is inixed with oil for this purpose. 
Nevertheless, the young leaves of this easy-to-grow ornamental are not only 
edible, but highly nutritious. They ;are never caten raw. A native of tropical 
America, the poinsettia is widely distributed and well-known. It grows rap
idly from woody cuttings. Because of its lax habit it can be improved by the 
pruning necessary at harvest. The warning must be given that gathering leaves 
may lead to dermatitis, and because it is poisonous, the plant should be kept 
from children who are apt to chew it. 

Jatrophacurcas L., The Barbados nut or the physic nut. is well known, 
well distributed, and grown not only for ornament but also for the oil of the 
seeds. The dark-green foliage is attractive, and the species is well adapted to 
poor and dry soils. The poisonous qualities of seeds and oil are well known, 
and yet the young foliage is cooked aid eaten in Indonesia. 

Closely related to Jatropha is Coidoscolns chayanatisa Mc Vaughn 
(chaya or tree spinach) popular in Mexico and Central America, and intro
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duced into Florida (Fig. 14). This vigorous shrub yields edible young leaves 
and shoot tips which have been reported to be high in protein. The leaves 
are also rich in calcium, iron, carotene, riboflavin, niacin, and ascorbic acid. 
The presence of stinging hairs make the use of gloves desirable when harvest
ing leaves, but the stinging property disappears on cooking. Cuttings of plants 
with few hairs are usually selected for propagation. 

The common castor bean, Ricimns communis, is often grown as an or
namental, although its height and rapid growth do not fit it for the typical 
garden. The oil from the poisonous seeds is used for many purposes, and the 
plant is therefore grown commercially. The young leaves, whie edible, con
tain the poisonous alkaloid ricin, and therefore must be boiled sufficiently in 
at least two changes of water to render them safe. The water, of course, 
should be discarded. 

Fruit Trees 

Throughout the tropics there are a very large number of trees that bear 
edible fruits. It is not difficult to make a list of 300 species, and in addition 
many more of minor importance are found in restricted areas. Nevertheless, 
the majority of the fruits and nuts of the tropics come from a very limited 
number of species. These species that are found throughout the tropics, are 
those that merit special attention here. 

The leaves of citrus fruits (Rutaceae) often contain essential oils and 
flavonoids that impart characteristic pungent odors and tastes. These leaves 
are not eaten. Nevertheless, several minor species of the family do produce 
edible leaves (see appendix). 

The leaves of the banana (Mnisa sp. and hybrids, Musaceae) once they 
have emerged from the pseUdostem toughen up rapidly, and are more suitable 
for wrapping foods than to be eaten them 4ves. Nevertheless, within the 
pseudostem the developing leaves are mucl: more tender, and can be eaten 
either raw or cooked. This portion is often called the heart. To extract the 
heart the trunk can easily be opened with a sharp machete. In addition to 
tile heart, the flower bud of the banana can be eaten after boiling. The soft 
portions near the base of the flower bracts are eaten as are those of the bracts 
of globe artichokes. 

Fruit bearing trees of the family Anacardiaceae also bear edible leaves. 
Anacardium occidentale L., for example, is the source of the cashew nut and 
of the cashew apple, the fleshy peduncle of the true fruit. It is a species espe
cially adapted to poor soils and dry areas. Although it is native to Brazil it is 
widely planted throughout the tropical world, frequently in coastal areas, as 
a source of nuts for the international trade. Since the shell of the nut contains 
an irritating oil similar in structure and effects to that of poison ivy, the raw 
nuts should not be bitten into until the nut is roasted. The young leaves 
(Fig. 15), are commonly cooked in Southeast Asia, but are too astringent for 
regular use. 

Mangos, now so displaced from their native habitats in India and South
east Asia, are found everywhere throughout the tropics. Most mangos per
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form best in a moderately dry climate. Nevertheless, tolerance to rain varies, a 
and some varieties thrive and produce even under rain-forest conditions. The 
fruits, which are usually seasonal, have sometimes been described as the 
peaches of the tropics. They are incomparable in flavor. Mango is an ever
green tree. New leaves are produced in several vigorous flushes of growth each 
year, usually beginning with the rainy season. These young leaves are fre
quently rose-colored or bronzed with anthocyanin. On cooking them the 
anthocyanin is boiled out leaving the !eaves pale-green. The cooked leaves 
tend to hold their shape and texture, and present an attractive appearance. 
The flavor is more or less resinous, and will not agree with every palate. The 
leaves of distinct varieties vary in their suitability. Some study to determine 
the best varieties as sources of edible leaves would be desirable. 

A number of species of Spondias bear edible fruits, and it is probable 
that leaves of all species are edible. Young leaves of S. dulcis Forst are eaten 
raw or cooked. The leaves of S. purpurea L. are eaten raw, and those of S. 

pinnata Kunz are cooked. The fruit-bearing Spondias species vary in size. 
The leaves are typically pinnately compound. The fruits are borne in clusters, 
and vary in length from 2.. to 8 cm. Most are rather sourish. but sweet, im
proved varieties have been developed. Spondias is propagated by seeds or 
from large cuttings. However, the better varieties are best multiplied by bud
ding. 

Leaves of the soursop (Annona muricata L., Annonaceae) are edible. 
This and its many relatives are mostly small trees, sone adapted to dry and 
others to wet forests. Their soft, spine-covered fruits yield a pulp that varies 
from quite sour to agreeably sweet. The young fruit many also be cooked as 
a vegetable. Annona species are easy to grow. usually from seed. A few im
proved varieties and hybrids have been developed. on cooking the soursop 
leaf, a good texture is retained. The cook pot emits a rich odor. Cooked 
leaves are slightly bitter, and do not have much flavor. 

One of the rarest of tropical fruits in the Westerr, Hemisphere, the 
durian (Durio zibethimns Murr., Bomnbacaceac) of Southeast Asia, is noted 
for its strong odor that appears pleasant enough to those who like the fruit 
but is extremely offensive to all others. The large fruit is covered with sharp, 
pyramidal spines. The soft pulp around the seeds is eaten raw or made into 
candies. This is a tall tree from which foliage cannot easily be taken (Fig. 16), 
but the young leaves of durian are sometimes eaten after cooking. Other spe
cies of Durian also bear edible fruits, and certainly the leaves of some of these 
must be edible. 

It is not surprising that the fruit-bearing species of Euphorbiaceae also 
bear edible leaves, as this is so typical of many members of the family. One 
of the best known is the Bignay (Antidesina bunius i.., Spreng) from South
east Asia. The tree is large, evergreen, and bears clusters of berries which turn 
from green to white, to red, and finally to black as they mature. The fruits 
are small and large-seeded but can be used for jams and jellies. On cooking 
the young leaves turn an unattr-xcti.'e brown but retain their texture. The 
flavor is slightly sour, but otherwise soniewhat similar to artichoke. 

Two species of Piyllanthus, another genus of Euphorbiaceae, bear 
edible fruits and leaves. The Otahneite Gooseberry or Grosella (P. acidus L., 
Skeels) produces large quantities of yellow, waxy, scalloped-edged fruits. 
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When cooked, the fruits turn bright red due to the transformation ofa leuco
anthocyanin to its colored form. This is a small, rapidly growing tree that 
does well in dry areas. The tree is usually propagated from seed. Its cooked 
young leaves are neutral or mild in flavor, but somewhat fibrous. 

Another species, P. emblica L., is not as common. The round greenish,
angled fruits are high in vitamin C. The leaves of this species, though edible, 
are very small. On cooking there is little odor, but the cooking water becomes 
an unappetizing suspension of yellowish particles. The flavor is extremely 
bitter and would appeal to very few people. 

The common tamarind (Tamarindus indica L.. Leguminosae) is a tropi
cal tree from Africa now widely distributed, and particularly well known in 
India (Fig. 17). Wherever it is grown the rusty colored pods are harvested for 
the thick pulp found around the seeds. This is usually quite sour, due to the 
high content of tartaric acid. Sweet forms have been described. The pulp,
when mixed with water and sugar, produces a pleasant drink not unlike len
onade. It is also widely used in confections, condiments, and chutneys. In 
addition to the pulp, the seeds are edible after toasting or boiling and remov
ing the shell. They can also be made into a flour. The dried pulp is marketed 
for use in meat sauces and chutneys. 

The tamarind is a handsome tree with hemispherical shape that grows
best in dry areas. It is frequently seen along coasts, and in sandy soils, which 
:,uggests that it resists saline conditions. Trees are usually grown from seeds, 
but superior varieties are budded or grafted. 

Once cooked, the young leaves lose their color. The cooking odor is 
not pronounced. The flavor is agreeably sour and quite similar to that of the 
fruit. Thus, this type of leaf is best cooked with other, less flavorful vegeta
bles. Both the leaves and flowers are eaten fresh in salads or cooked in curries, 
soups, and stews. 

The family Moraceae furnishes several species with edible leaves. Many
wild figs (Ficus sp.) bear edible leaves and shoots. Some species of Artocar
pus, the genus of the breadfruit and the jackfruit, yield young leaves that are 
good to cat. Perhaps the most important fruit species with edible leaves is 
the common mulberry, Morus alba L. 

The mulberry is a rapidly growing tree from China that is more con
mon in temperate than in tropical zones. Nevertheless, varieties are known 
that perform well even at sea level in the humid tropics. Selected varieties 
bear very excellent fruits. It and the related Al. indica L. are the sources of 
leaves traditionally grown as feed for silk worms in China. All parts of the 
tree have medicinal uses in China. 

The leaves are often used as cattle feed. The young leaves (Fig. 18) are 
edible and are consumed principally by nursing mothers. On cooking, the 
young leaves become very soft but retain their color. The flavor is mild. The 
fine pubescence may be slightly unpleasant. 

The rose family, Rosaceae, includes a number of tropical fruits, but 
few species of which the leaves are eaten. An exception is the raspberry,
Rubus rosaefolius Smith, a species introduced from the Himalayas, but now 
widely distributed and in fact excessively weedy in some high rainfall areas. 
The foliage is light green in color, and the berry red on maturity, with little 
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flavor. It is propagated chiefly by root suckers which are produced in abl, 
dance. Red young leaves of rose bushes (Rosa) are edible raw or coo'ked. 

Among the many f'uits of the Sa potaceaie. ole of tile best is the sapo 
dilla or nispero (AcIras :apota L.). The tree is very comlmiioll in tropical 
America, especially Mexico and Central America. where it serves is a source 
of chicle for the manufacture of chewing gum. It is a handsome (lee oftell 
planted as anl ornamental because of its dense. deep green foliie and an 
attractive symmetrical shape. The rllst-covered fruit contains ai soft. brownish 
pulp surrounding a few seeds. The seedlings Of the sapodil are f,le grafted 
to propagate the excellent varieties that have been developed. ()ily tile very 
young leaves are colnsideredi edible. 

Papayas, Carica papamya L.. are griowln chielly for their irits. Althotlgh 
these are eaten ripe and fresh, the green fruits can be cooked itsssquash. M.nv 
other uIses have been described. The interior of the Steim is sott. and mav be 
eaten raw. )ried leaves are used as a tob;icco stubstitute, and can also be beat
en in water to form a soap stibstitute. Tlle lea;ves iiaV be coolked is ,a gt'; 
vegetable. They sluld lot be eatell raw because of tIme possible danger fim 
both the alkaloid carpaine. and the enzyme papain. As a prect.ltii. Older 
leaves should be thoroughly boiled, chaniging tile water It least twice. Yomlie 
er leaves are 110t hlarlilful. Flowers are also coolked md eaten, gencr.lly. with 
tile leaves. 

Upon cooking the leaves have a plea.idlt chal'treuse cor aid retain 
their form and texture. The cooked leaves have a strong, bitter taste that is 
disagreeable to some people. Ill addition, the\, have a distinctive flavr remi
niscet Of as)aragus. lime tender petioles may be eaten. but are more bitter 
than the blades. Papaya leives are more apprlopriately served ill stews than .is 
a separate dish. 

Methods of cultivation need not be given ill detail flere. for the plant i:. 
well known. Seeds germinate in 3-4t weeks. Seedlings miy be estiblished 
either in separate cOIMtailers. or if protected, dlrecth' ill tile desired location 
in the field. The plants grow iapidly aid begin to bear I'rlil ill less th.n aI 
year. One or two leaves per plant harvested occ.asionallh is not likey to inter
fere with fruit productioii. Since some plants ire Ille. and therefore be.r zoo 
fruits, these calmbe used for edible leaves. if desired. The grO wilg tip sf1ol1 
not be removed for this will disfigure the plant. The plaits calm live for several 
years, but their continued growth will evCn tl.Illy place new leaves 1)1ttt ofeasv 
reach. 

The leaves of coffee, Coff a arabica I.. of the R lbiaceae ;ae edible. ()im 
cooking they have a strong brown color. agood texture. aiid a rather nettr~i 
flavor with only a touch of bitterIss. 
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CiHAPTER IV 

Common Weeds with Edible Green Leaves 

Weeds are generally defined as herbaceous plants. Among their many 
characteristics are that they appear wherever man has disturbed the soil, they 
grow rapidly and often steal the fertility of the soil from desirable species, 
they mature large quantities of seed, and thcy are difficult to control. Weeds 
are often described as undesired plants, plants growing out of place, or plants 
which are a nuisance. Both the characteristics and the definitions of weeds 
emphasize that they are plants closely related to man. As is the case of so 
many of the activities of man, weeds ar ephemeral. They comie and go as 
man disturbs the soil. Just as man has traveled, and dominated the land, so 
have weedy species benefited from his activities. Many weedy species are 
known throughout both temperate and tropical zoons. or have races so dis
tributed. 

Trees and shrubs are seldom weeds. Thosc species that grow rapidly 
may be said to be weedy but they lack ;inessemial characteristic, an intimate 
relation to man and a dependence on his activities. ()ccasionally transplanting 
a species from one region to another permits weedy tendencies to manifest 
themselves, but such weedy trees seldom become the pligues that nnuamil 
plants can be. 

Weeds probably evolved by a number of ,miechanisms. First. weeds are 
species adapted to naturally disturbed areas where fire. flood, drought, de
forestation, or other activities have cleared the land. They are species that 
constitute the pioneers in ecologicil succession. After weeds have covered 
the ground, other, durable species. ;ire e.itablislied. As newmore eventually 
species cover an area, the weedy species gradually dis.ppear. Species of this 
sort are weedy because either nature or man has established abnormal ecologi
cal situations which correspond to those that occur nilaturally. 

A second group of species are those that arc adapted more specifically 
to the situations normally created by the activities Of 1mani, but are ,tneces 
sarily involved in the ecological succession. Such species grow in soil dis
turbed by man. They follow the plow. They use the lertility added to the 
soil, whether it be in the cultivated field or the garbage dump.Then, to avoid 
extinction, they produce seed rapidly and disappear. 

Still a third group of s'ecies are in timately Issocia ted With the domes
tication of wild plants. Man -,rried many plants from the wild to his dwelling 
in order to use them easier. With generations of use, adapta tion to tile special 
environment grew. The modified plants ofteli hIIbridized with their wild rela
tives, and the hybrids showed new variations. Somltimes in close proxilility 
to the cultivated species, a weedy species eVolvCd which competed with it. 
The weedy species might have shared many of the characterisics of the cul
tivated species. Sometimes the cultivated species has died out, but the weedy 
species has nontinued. 

BecausL of their origin so close to the activities of man, iany weeds 
have been disco-ered to be edible, and indeed are used locally as pot herbs 
throughout the world. The use of weeds as food his a double advamitage, 
something useful is achieved, and the weeds are removed froont sites where 
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they might compete with cultivated plants. In most areas of the world, weeds, 
during their season, offer the most available food, and that which is often 
most despised. It should be mentioned, however, that many weedy species 
are not only persistent, but are often obnoxious due to other qualities, in
cluding the presence of poisonous substances, of irritating hairs or spines, or 
barbed seeds that are caught in the clothing. These adaptive qualities may be 
useful for the survival of weedy species, but also suggest to the amateur that 
some caution should be exercised in testing the food values of unfamiliar 
species. 

Acanthaceac 

Justicia insldaris 1'. And. (Acaithaceae, no English common name) is 
the best known of the various species of this genus cultivated or fetched from 
the wild in Africa for their edible leaves (see appendix). Two species, J. quill
que-ai ularis Koenig, and J. precionbens L., are eaten in India. The genus is 
common throughout the tropics and includes a few ornamental species. Some 
species have astringent characteristics and are used for local medicines. Most 
are herbaceous or only slightly woody. The edible species are very little 
known outside of their native regions, but merit some further trial. 

J. insularis is a small herb (Fig. 19) that branches freely at the base pro
ducing attractive clumps with dark green leaves. It is rather a slow-growing
but definitely seasonal plant that dies back during the dry season after pro
fuse flowering. The short-petioled rather circular leaves are finely pubescent, 
as is the squarish stem. The species should make an attractive summer garden 
plant. 

The leaves and tender stems are eaten as a pot herb or spinach. They
give off a strong but pleasant odor when cooked. The cooked leaves retain 
much of their dark green color. They are of good texture but tender. The 
hairs of the stem and leaves are a minor irritant in the mouth. The flavor is 
pronounced, and likeable, but sometimes a little bitter. Stems are slightly
fibrous, and add little of value to the cooked dish. 

justhcia can best be grown from seeds, which germinate and grow 
slowly. 

A few of the clock vines ('l'unbergia spp.) bear edible leaves. The spe
cies 7. alata L. is widely distributed and easily recognized by its yellow or 
orange flower with dark throat, and its winged stei. The leaves are eaten in 
the Congo (Fig. 20) but their edibility is practically unknown elsewhere. 

Compositac 

Leaves of many weedy species of the family Compositac are edible,
but their edible qualities are seldom well known. Edible tropical species of 
Lactuca (lettuce) will be mentioned in a iater chapter. Some of the more 
tasty edible weeds are surprisingly common. 

IJidens pilosa L. (Spanish needles, Margarita) is a very common weed 
of tropical America that has spread throughout the tropics. Because of its 
needle-like seeds which readily at here to clothing, it is easily transported.
Moreover, for the same reason it is a nuisance wherever it grows. It is a diffi
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cult weed to eradicate because it grows as well in wastc places as in cultivated 

fields, and re-establishes itself quickly, even in areas where it has been eradi

cated with chemicals. Perhaps it is its perverse nature that led Julia Morton 
uses.(1962) to study it thoroughly for its possible worthwhile 

As pointed out by Morton, this weed is valuable as a source of nectar 

for bees, in sparse amounts it is eaten in fodder, or it is eaten fresh by rabbits 

and chickens. The older foliage is somewhat purgative. It is also used nedi

cinally for a variety of purposes. As a food plant Spanish needles is used 

chiefly in Africa, but it is known and consumed also in tropical Asia. 

The plant is a herbaceous, annual, erect, branching, with opposite ser

rate compound leaves (Fig. 21). In addition the stem is angular and finely 

pubescent. Where the stem touches the wet ground, roots can form at the 

the plant can expand its area. This trait, and the abilitynodes, and thus to 

seed rapidly leads to the formation of extensive weedy areas at times, that 

appear more like seeded ground cover. The flowers are abundant, with yellow 

color varies). The black, long seeds stick to clothing by means ofdisks (ray 
the remnants of the sepals. 

Morton (1962) has also traced the utilization of the species as food 

through a thorough review of the literature. Peoples in widely scattered re

gions have used the plant to advantage, as a boiled leaf, and as a tea. The 

young shoots are sometimes sold on the market in Malaysia. 

Morton has also investigated the characteristics of the leaf as a cooked 

vegetable. We have independently checked and confirmed her observations. 

The tender tops of the wild plant are normally taken. Older leaves have a 

more pungent odor, disagreeable to some people. Upon boiling, the greens 

retain their pleasant dark green color. They may be eaten as a vegetable dish. 

used cooked in salads (but not raw), or combined in a stew. The taste is 

strong but pleasant, and may leave an aftertaste. The leaves may also be 

dried, preserved, and cooked later. 
Because of the assets of this species. its year-round availability, attrac

this species ranks astive appearance, and usually readily acceptable flavor, 

one of the best of the weed sources of edible greens. 

Vernooia species (bitter leaf) which occur throughout the tropics, bear 

in local cooking. One species, 1". amygdaedible leaves, which are often used 

lina Dal, is a popular leafy vegetable from South to West Africa. It is prob

ably of very ancient origin, and is both a cultiva ted plant and a spontaneous 

weed. The more cultivated races are almost free of bitterness. Other species 

occasionally used as food are either wild or weedy. 

Vernonias vary from annual to perennial herbs, vines and shrubs. There 

species to make generalization diffiis sufficient variation among the edible 

cult. The principal species, . amygdalina, has long ovate, grayish leaves. 

common to all species, Vernonias haveBecause of the bitter taste 
found a wide usage in folk medicine. Most of their usages do not seem to 

stand up under trial, however. A glucoside has been found in the seeds of 

some species. 
Except in the case of the sweet varieties, the young leaves are usually 

not used in large quantities, but are rather more like a condiment, which 

gives a bitter taste to other foods, particularly meats. It is quite possible that 

the leaves of all species are edible. Many would be too bitter for normal con

sumption, however. 
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Convolvulaceae 

The leaves of many of the common weedy species of the family Con
volvulaccae are edible. This family, a large one of 1000 or more species, is 
widely distributed and well known. Nevertheless, a few species can be dis
tinguished as world traveler5, and arc found throughout the tropics. Most of 
these have been tested and some found edible. Leaves of many of the inedi
ble species are not poisonous, but their fine pubescence renders them unpleas
ant to the palate. The seeds of some species of the family contain hallucino
genic alkaloids, but so far these have not been shown to occur in the leaves. 

A full list of edible species mentioned in the literature is given in the 
appendix. However, some of these species are not widely extended nor 
weedy, arid need not be mentioned here. Some of the better known species 
follow: 

The beach morning glory, lpoinoea pes-caprae Roth., occurs on sandy 
beaches throughout the tropics. Its succulent, glabrous, circular leaves with 
notched apex make it easy to recognize (Fig. 22). While a scraggling, running 
vine under circumstances of poor nutrition, it is capable of forming a hand
sonic ground cover when well cared for. The large, pink flowers which open 
in the morning are attractive. The thick sterns are similar to those of sweet
potato, as is the flavor. The plant tolerates salt Water, and may accumulate 
sufficient salt to give the leaves a salty taste. Although the herbage is some
times fed to pigs and cows, it is said to taint the milk, and ultimately to cause 
illness if not fatality. [in the Hawaiian islands this species is recognized to be 
useful only in times of famine. Regular consumption produces dizziness. The 
edibility of leaves of another and possibly related beach morning glory, I. 
stolonifera Poir, has apparently not been tested. 

The ioonflower, Qalonyction aculeaton House (Jponioea alba L.), 
occurs wild in the tropics, and is frequently planted as an ornament if) the 
temperate zone. Its flowers are large, showy white, and fragrant. The species 
grows best in disturbed areas including roadsides and abandoned fields. The 
moonflower is a vigorous climber, and needs an appropriate arbor to display 
the flowers and to permit collection of the young leaves. The plants, even 
when weedy, prefer wet areas, and are often found along river banks. The 
young leaves and the calyces of the flower are cooked as a vegetable in Africa, 
India, and Indonesia or are used in vegetable soup in China. They mnay be 
used either fresh or dried. Contact with the plant may cause dermatitis. 

Other common species with edible leaves that merit attention because 
they are easy to find include the cypress vine, Quainoclit pinmata Boyer, with 
its white or red salverform flowers, Alerremnia umbelhta L., which produces 
yellow flowers, arid Ipomoea digitata L.,recognized by its deeply, palmately 
cut leaves. The latter species produces a tuberous root with purgative proper
ties. lpomoea eriocarpaIR. Br. is used in India as a leaf vegetable. 

The possible edibility of leaves of the species most similar to the sweet
potato, 1. triloba L., I. tiliacea (Willd.) Choisy, and others merit investigation. 
Scattered reports in the literature prove very hard to verify. 
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Cucurbitaceae 

Momordica charantia L. (Balsam pear, cundeamor), is a widespread 
species known throughout the tropics and the subtropics where it is often 
weedy and not utilized, but which approaches a cultivated state in still other 
areas. The cultivated and semi-cultivated races have fruits which are large and 
attractive. As pointed out by Julia Morton (1967), it is edible, medicinal, and 
toxic. 

Balsam pear is a vigorous tropical vine that grows from seed either as 
an annual or perennial. The rather thin stems are grooved and slightly pubes
cent. The leaves are deeply divided into 5 or 7 lobes (Fig. 23). The flowers 
are yellow, 2-5 cm in diameter, and somewhat attractive. As in the case of 
many cucurbits, both male and female flowers are produced. The fruits de
velop rapidly. They are spindle shaped, and somewhat spiny. As they grow 
they change from green to yellow to pale orange. The ripe fruit splits and 

twists, revealing the seeds surrounded by a red aril. The seeds are attractive 
to birds and thus are readily distributed. 

Many parts of the plant are used as food or medicine. Children suck 
the sweet pulp from the seeds, although sometimes they are cautioned to not 

eac too much. The immature fruits are sometimes boiled, without the seeds. 
The cultivated varieties are used in oriental cookery, before maturity, but 
they must be processed carefully to eliminate their bitterness. 

The tips of the vines are marketed in Southeast Asia, where they are 

generally cooked with vegetables, meat, or fish. The small fruit is also pre
served in brine or pickled. 

On cooking considerable bitterness is removed from the leaf. It may be 
necessary to change the cooking water. The leaves retain a good color and a 
firm texture, with little of the bitterness of the uncooked foliage. The flavor 
is mild and unusual. The stems are mostly too tough to eat. 

Probably much remains to be learned of the toxic qualities of Balsam 
pear. The fresh juice from the foliage is a powerful emetic, probably removed 
or destroyed by cooking. Eating the ripe fruit has caused serious purging and 
vomiting, as well as death in extreme cases. The toxicology has been reviewed 
in Morton's paper. 

Cruciferac 

The leaves of most species of the mustard family, Cruciferae, are edible, 
but some are excessively pungent. The family is second only to Compositae 

as a source of cultivated green leaf vegetables. The commonest species, chiefly 
of the genus Brassica, are familiar vegetables in the temperate zone, but grow 
only under special conditions in the tropics (see later). The edible weedy spe
cies include native tropical species, and temperate zone weeds which have 

been introduced and have become adapted. Edible parts include young shoots 
and tips, green pods, and sometimes ripened seeds. Most are eaten either raw 
in salads or cooked. 

All of the cruciferas species share a common flower structure based on 

four sepals, four petals, and six stamens. The fruit is a dried capsule of one 

chamber. 
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It should not be necessary to name all the edible species here for they 
are found in the appendix. Some are fleshy herbs found along the beach (sea 
rocket, Cakile fisiformis Greene). Many are tolerant of dry conditions (Bras
sica species). Still others prefer moist places (Lepidium virginicum L.) or even 
the environment of running water (Nasturtium officinale L.). Wild Brassica 
species are abundant, and freely used, especially in Africa and India. Several 
species of Lepidium with edible leaves are known. Few countries are without 
examples of these pungent plants. 

Graminae 

The grass family is one of the most important to man, not only directly 
as a source of grains, construction material (bamboo) and sugar, but also in
directly as forage and fodder for domesticated animals. Very few species, 
however, can be used as a source of edible green leaves. The rather fine, long 
leaves preclude such usage, for they are reinforced by supporting fibers that 
inhibit digestibility. In a few cases, especially with respect t, the larger and 
more vigorous species, the developing leaves, either recently unfurled or still 
folded in the sheaths of older leaves, are eaten as at least an occasional food. 
Entire young plants from seed, or the rapidly growing shoots rom an under
ground rhizome are often eaten. 

Perhaps the most spectacular of the edible grasses are the bamboos. 
The rapidly growing sprout or shoot of many species is edible. Others, while 
bitter, can be processed to an edible state. The shoot, however, cannot be 
considered a leaf and need not be considered further here. 

Among those species of which the unfolded leaf may be eaten are Sac
charunm officiptarnm L., sugar cane, and Zea mays L., corn, which was pre
viously mentioned. A complete list including bamboos is found in the ap
pendix. 

Leguminosae 

Many of the common weeds of the family Leguminosae bear edible 
leaves. Those mentioned here are only the most common. Probably the edible 
qualities of many other species of this large family remain to be discovered. 

The jeguirity bean, rosary pea, or jumbie bead, Abrus pracatorius L., 
is a woody vine known chiefly as a source of red seeds each with a black spot. 
These are often made into necklaces and sold to tourists, throughout the 
tropics. The seed, however, is deadly poisonous, and death has occurred 
through ingestion of a single seed. The jumbie bead is a pestiferous weed, 
distributed by birds. It is found chiefly in abandoned fields, thickets, and 
fence rows. The very young leaves and shoots of this unlikely weed are some
times eaten, or chewed raw for their licorice flavor. 

Clitoria ternatea L. (Streaky bean) is a common, weedy vine sometimes 
grown as an ornament for its blue and white flowers, and also used as a green 
manure crop; it is also a source of edible leaves. Under favorable conditions 
the species is extremely weedy, and may cover with vines foliage of all other 
plants. Although of South American origin, it has become established 
throughout most of the tropics. The flowers are cooked with rice to color it. 
The seeds are quite poisonous. 
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Many species of Crotalaria produce edible leaves. lit contrast, others are 
often poisonous, and kill slowly, even long after the leaves are eaten. Many of 
the species are used as green manure crops. Plants are lierbacCous and slightly 
woody. Their flowers are yellow and usually attractive. By themselves they 
seldoni form pure stands, but their weedy nature is suggested hy the man
made habitats where they are usually found. 

Other genera containing edible weedy species irregularly distributed 
throughout the tropics include Dlesiodiutm, Alicnioa. I'lhase,,is. Tephrosia. 
Vicia, and ligina. 

Because leguminous plants are everywhere, further studies of the edi
bility of their leaves would appear justified. Nevertheless, extreme caution 
must be practiced, as this is one family thac also contains a large number of 
poisonous species. 

Malvaceae 

Several species of the genus Sida (wireweed, escobilla), are used as green 
leaf sources. Sida is a genus well spread throughout the tropics, but particu
larly rich in species in Central America and the Caribbean. S. alba L. is used 
as a food in Central Africa. S. rhombifolia L. and S. huilis Willd. var. mori
flora are common weeds that are cultivated in Central America and South 
America for shoots and leaves. Without doubt many other species are edible, 
but are not recorded in the botanical literature. The various species differ 
from low herbs to semiwoody shrubs. The stems tend to be tough and wiry. 
One species in particular, S. rhombifolia, is grown in Africa for its fibers. 
According to the species, the flowers differ in size. They are usually yellow 
or orange. A many seeded capsule is produced. Sida is a rather prolific weed 
and constitutes atserious nuisance wherever it is found. 

Another weed of the Malvaceae, Uremia lobata (cadillo, arainina) is par
ticularly obnoxious because of its small capsules with curved spines whithl 
adhere readily to clothing or animal fur. This African species is now well dis
tributed throughout the tropics, and where it occurs abundantly, it is difficult 
to eradicate. Although an annual species, it is rather woody. In t1e tipper 
parts of the Amazon river the fibers are extracted and used chiefly ill the coil
struction of bags. With its large, pubescent leaves aid white or pinkish How
ers, it is an attractive plant when sufficiently small. The youing leaves ate edi
ble. Several closely related species occur that merit trial under appropriate 
circu mstances. 

Piperaceae 

In the family Piperaceae several coinion weedy species of value are 
found. The small, succulent herb Peperomia pellucida (L.) HBK. is commonly 
found in very wet places, including greenhouse benches and flower pots (Fig. 
24). It also grows well in the cracks of walls or in rocky areas. It is seldom 
obnoxious, and in fact is even grown occasionally as an ornamental. The plant 
is used as a pot herb, or the leaves can be used inl salads. In tie West Indies 
the leaves are also brewed as a tea. Other less common species are probably 
also edible. 
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Few pepper species bear edible leaves. Exceptions are the herbaceous
species Piper umbellatum L. and P. stylosum (also named Heckeria). The 
species P. betle L. merits z'icntion here because though not a weed, tilespe
cies still exists in the wild, and its leaves are widely used as part of the betel 
quid that is chewed throughout Southeast Asia. Betel nut chewing, still 
largely unknown to Westerners, is a vice still awaiting introduction. 

Portulacaceae 

Poitulacaoleracea L. (purslane, verdolaga), is a common, spontaneous
weed found throughout the tropics and the warmer parts of the temperate 
zone. Its wide adaptation is due to its high genetic flexibility that rapidly per
mits adaptation to new environments. All the many forms are edible. Never
theless, the more succulent, selected forms are often distinguished as variety
satiia. The variety gigaitlies is a large and vigorous form sometimes grown as 
an ornamental. Other species are less attractive, while probably all species
;ireedible in inemergency. The species is extremely weedy, and indeed de
pends on man to provide a suitable environment. It thrives in newly disturbed 
areas, and in cultivated fields. In more weedy areas it tends to die out by
competition from otlher plants. Its highly succulent nature is maintained even 
under relatively dry conditions. It can withstand drought for long periods,
and flourish after a slight rain. Of the 100 or more species, some are typically
found only on beaches or salty, flats. The related Portulacariaafra Jacq.,
sometimes known as elephant grass, is an upright succulent ornamental herb. 

Purslane is a vigorous, succulent, prostrate annual herb with glabrous
foliage, and with obovate to spatulate leaves (Fig. 25). The plant creeps, and 
caipets the soil by rooting at the nodes. The bright yellow flowers appear
almost sessile in the axils of the leaves. They are up to 3 cm in diameter, es
pecially in the ornamental forms. The fruit is a circumscissile capsule con
taining a large number of fine seeds. The leaves are dull green or tinged red 
with anthocyanin. 

The leaves and tender shoots can be eaten raw and have a mild pleasant

flavor. They are frequently used in salads. The leaves make 
a good food for
chickens and for canaries. They are cooked as a spinach dish, mixed with 
rice or stew, or with cooked meat dishes. 

Although tolerant of many soils including those with extreme condi
tions, purslane favors sands or sandy loams. Since it is seldom cultivated, cul
tural instructions are difficult to give. When improved forms are obtained 
through French catalogs, the ideal site would be fairly rich in nitrogen, but 
free from weed competition. The young plants grow slowly at first due to 
the limited size of their seeds, but once established grow very rapidly and 
yield a crop ever), 2 weeks. Purslanes are usually thought of as a nuisance in 
the garden for they grow so readily, re-root when cut and left in the field,
and distribute many thousands of seed. Perhaps in the home garden the best 
solution is to eat them. Unfortuna"tely, they are also highly attractive to vari
ois kinds of insects, which may be either a curse, or a blessing, depending on 
the viewpoint of the gardener. 

In some soils purslane tends to accumulate excess nitrates and becomes 
poisonous to cattle. Purslane can also contain excessive amounts of oxalic 
acid, and thus should not be eaten regularly in large quantities. 
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Solanaceae 

The genus Solanurn (nightshade), is a very large and varied one which 
includes both weedy and non-weedy species as well as a number of well 
known edible and ornamental cultivars. Plants are herbs, shrubs, or even small 
trees, and some climbers. As a group they are easily recognized from their 
flowers with a characteristic cone of 5 anthers on very short filaments. The 
foliage is often spiny. The ripe fruit, a berry, is frequently eaten. On the other 
hand, leaves and fruits of many species are poisonous due principally to the 
presence of glycoalkaloids. Sometimes these disappear as the fruit ripens. 
The glycoalkaloids, if produced in quantity, can serve as precursors for corti
sone and steroidal drugs. Others are used directly in both primitive and mod
ern medicinal practices. The commonly cultivated species with edible green
leaves are mentioned elsewhere. Here the principal weedy and wild species 
bearing edible green 'eaves are briefly mentioned. These are sometimes culti
vated sporadically. 

S. nigrunm L. is an extremely variable species occurring throughout the 
temperate and tropical zone. The berries are often edible (Moralle. Garden 
Huckleberry, Wonderberry, etc.). The unripe fruits and leaves often saidare 
to be poisonous. Var. guiteense, however, is grown for its leaves in West 
Africa. Plants are easily established from seed or cuttings. These weeds should 
not be eaten in quantity until the edible qualities of the available races are 
carefully established. 

S. nodiflorimo jacq. (Lumbush ) is sometimes regarded as a variety of 
S. nigrum. It is more upright and bushy than most forms of the latter. Both 
the young leaves and the fruits are eaten. Both are somewhat bitter. Whether 
it should be regarded as a weed or cultivated species is difficult to say. 

S. macrocarpon L. is another species that might be more cultivited 
than wild. It is perennial, glabrous, and shrubby. Originally from Africa but 
widely introduced into Southeast Asia, this species produces a small fruit 
similar to the eggplant. The fruits may be eaten when very small. often raw. 
but in many places the plant is grown chiefly for its edible leaves. 

Solantm aethiopicum L. (Mock tomato) is an African, herbaccous spe
cies, with glabrous edible leaves. The small red Iruits are also eaten cooked. 

Other species with edible leaves are listed in the index. It is highly pro)
able that the leaves of many other species will prove edible when systemnati
cally tested. Solauom species should, however, be tested with touch caution. 
The alkaloids are quite powerful, aid iii some cases eating of just a few leaves. 
cooked or not, can be disastrous. 

In addition to the Solamom species, some weedy species of I'hysalis
bear edible leaves. Plhysallis species are fairly well distributed in the tropics, 
especially of the Americas. They are distinguished from other members of 
the Solanaceae by the leafy bracts that enclose the fruit until maturity. Sottic 
bear edible fruit which is sometimes compared to the tomato, hence the tiatte 
"husk tomato". One of the best of these is '. lwromiaa L., a pleasant fruit 
with a poor after taste. It has been introduced to Australia from South Atlmer
ica, where it has been completely naturalized. The leaves are sometimes ealen. 
Another species with both edible fruits aind leaves is P. aminldata L., distrilit
ed throughout the tropics, but used as a source of edible leaves in Central 
Africa. 
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Among the weed), species of the family Solanaceae, the Datura species 
are the most poisonous, and their culture inl the garden is not recommended. 

Sterculiaceae 

In the Stcrculiaceaie a number of wild species, mostly trees, are used as
 
sources 
of edible leaves. Aniong the weedy species. the pantropical Aelochia 
corchorijolia L. has a history of edible leaves. in India, for example. Another 
edible species of the East Indies is 11. umbellata Stapt. Many species have 
highly pubescent leaves that are not really suitable when cooked. Leaves of 
the common West Indian annual V. 1)r, ni idata are said to be edible. Yet in 
Costa Rica the species is associated with paralysis and death of cattle. 

Typh aceae 

The familiar cattails of wet places of tropics and temperate zone arc 
the sources of several kinds of food. Tie starchy tubers of most species are 
edible. The young inflorescence can be boiled as a vegetable. The young
leaves or shoots are eaten. especially of 7 ypha anQustifolia L., a very wide
spread species. As in the case of many monocotyledons, the young leaves are 
first removed from the protective sheath of previous leaves while they are 
still tender, and before tile)have become very green. 

Umbelli ferac 

Leaves of quite a number of species of the family Umbelliferae are edi
ble. Nevertheless, poisonous species are common,and extreme caution should 
be taken on eating leaves of' a new species. Celery (.lpium grav'eohus L.) is 
frequently found wild in cooler parts of the tropics. The leaves are good raw 
or cooked, but may be strong-flavored. An equally edible Indian species isA. sonpa. Among the more weedy edible species are Iiryivo thhmi L., 
coii1ion and easy to identify, and its relatives. Several species of Ilydrocotyl
should also be mentioned. Species of this family tel to have highly flavored
 
leaves, and some are 
 )L-dprimarily for seasoning such as parsley (Petroseli
mon ltit!are Hill.). 

Urticaceae 

Many of the nettles of both the temperate aiod tropical zones are edible. 
Their edible qualities ca- hardly be aippreciated when one thinks of the itch
ing sensation caused by the hairs of luaiiy species. The iaMiily consists chiefly
of herbs and shrubs, but also iincludes a few siiall trees. A family with imaiy 
weeds, it is known best for the cultivated Boemmeria ii;ea (L.) (;aud, tile 
source of the fiber ramie. The young leaves of this species can be eaten. 

The members of tile falnily with edible young leaves are many. The 
genus Urtica is widely represented throughout tile world. Young plants,
shoots, and young leaves of tile common weed U. urens are edible. rhe suc
culent and often attractive species of Pilea ;ireoftei edible. Fleurna aestuans 
Gaud, a noxious weed iinthe coffee groves of Puerto Rico, is eaten as a leafy 

- 54 -



vegetable in West Africa and Ceylon. The shrubby species with edible leaves 
include Cmdratia jatilisis Trec i. and I.,/) rici termitalis Wight. Eve tile 
genus IUr'ra thlt includes SOTIt of tile most paiful and ugliest of tile nCttles. 
includes edible species. A list appears in the appendix but probably many 
less commo)n weeds of the family bear edible leaves. 

One of' the most undesirable weeds of waste places that persists and 
even thrives ill difficult locations where few Other plants will grow, and where 
human, animil, id vchicular naffic beat it to the grotld is tile puncture 
weed, Tribidus terrestris L. (Zygophyll,,cee. The plant l chiaracteriied by
its sprawling tendency. its short pininately compound leIaves. small but attrac
tive yellow iliiwers, and especially by its capsule chliaracterized by several 
sharp, straight spines that can punt ture a shoe (r a bicycle tire. It is a Species
often foutd ili sadly areas. bit by no meias confined to such. it resists at
tettipts to eradicate it, for tile seeds can persist for long times ili the soil, and 
germinate irregularly. Several reli rd species ire k wn ill the tropics. 

Although often said to be poisomnis (see later. the leaves and tender 
shoots are caten ii Indi i and East Afric,,. The authors have eaten tie leaves 
of the related J" cistVi, 's .., .and have Seell tile flowers of, another species 
eaten by iguanas int the West Indies. Without dohbt, however. this particular 
pIlat should niever be planted for its edible leaves. 

Species of the related genus ,oiia metae used for their leaves ill the 
Sahara desert. 

Other Weeds 

Il a survey Of tile weeds of Puerto Rico (the homc if the atthors) of 
which tile leaves are already described as edible. 27 species were found (Table 
6). In addition, 55 weedy species wer cia ted to species previouisly described 
as bearing edible leaves. No dtlbt the leaves of imany of these species are 
equally edible, but in a few cases. such as the Sol, mon species. it Iiiight be 
somewhat risky to make the test. This brief survey is suggestive. however. of 
the richness of edible leaves tiat should octir iii altimst illy tropical area. 
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TABLE 6.-Edible weeds of Puerto Rico 

Family 


Acanthaceae 


Arnaranthaceae 

Asclepiadaceae 

Batidaceae 

Begoniaceae 
Borainaceae 

Bromeliaceae 

Ca ppa rida ceac 

Chenopodiaceae 

Compositae 

Species 

7hu mbergia fragrans 
7. alata 

Achyrantlis indice 
.Amaranthus dubious 
.4. spipiosus 

.'lsclepiasnivea 

Batis maritima 

Begopia decandra 
Cordia corwnbosa 

7ournifarthi hirsutissitna 

Bromelia pigluill 

ChSomspiiusa 

Chelopodiml cumbrOsjodes 

.'lrtemisaabsinthhn 
BiejIs pilosa 
CelthmreI svauluS 
Daucus carota 

Emilia sonchifolia 
Lactuca intybacea 
Pluclha odorata 

Edibility 

Unknown 
Edible 

Unknown 
Edible 
Edible 

Unknown 

Edible 

Un known 
Unknown 

Unknown 

Edible 

Un kn own 

Edible 

Unknown 
Edible 
Un known 
Edible 

Edible 
Edible 
Unknown 

or weeds that have edible relatives 

Family Species 

Compositac Synedrella nodiflora 
Veinonia cinerea 

V. sericea 
Convolvulaceae Calonyction aculeaturn 

Ipomoea pes-caprae 

Iponzoea tiliaceae 
Jacquemontiapentantza
Quamoclitpinnata 

Cruciferae Brassica campestris 
B. nigra 

Lepidiun g1irpilicun 

Euphorbiaceae Croton lobatus 
Jatrophacurcas 
Poinsettiaheterophylla 

Graninae Banbusavulgaris 

Echihochloa cololluni 
Eleusine bidica 
Setariageniculata 

Geraniaccae Impatiens balsamifer 

Labiatae Hyptis atrorubens 
H. pectinata Port 

Edibility 

Edible 
Edible 

Unknown 
Edible 
Edible 

Unknown 
Unknown 
Edible 

Edible 
Edible 

Unknown 

Unknown 
Edible 
Unkn own 

Edible 

Edible 
Edible 
Unknown 

Edible 

Unknown 
Edible 



TABLE 6.-Continued 

Family Species Edibility Family Species Edibility 
Labiatae 

Leguminosae 

Salvia serotina 
Ocimurn sanctum 

Abrus precatorius 

Unknown 
Edible 

Edible 

Rosaceae 
Rubiaceae 

Rubus rosaefolius 

Randia Ynitis 

Edible 

Unknown 

Clitoriaternata 
Crotalariaretusa 

Edible 
Edible 

Solanaceae Physallisangulata 
Solanum citratum 

Edible 
Unknown 

C.striata Unknown S. torvum Unknown 
Ditrimexaoccidentalis 
Herpetiaalata 
Phaseolusadenanthes 

Edible 
Edible 
Unknown 

Sterculiaceae Alelochia pyramidata 
Al. tomentosa 
Al. villosa 

Edible 
Unknown 
Unknown 

/igna repens Unknown 

Liliaceae Aloe t'ulgaris Unknown Typhaceae Typaus angustifolia
T. fruticosa 

Edible
Unknown 

Smilax coriaceae Unknown 

Ma lvaceae 

Nyctaginaceae 

Papaveraceae 

Sida carpinifolia
Urena species 

Pisoneaaculeata 
Argenione mexicana 

Unknown 
Edible 

Unknown 
Edible 

Umbelliferae 

Urticaceae 

Verbenaceae 

Eryngiumfoetidum
Hydrocotyl uibellata 

Urera baccifera 

Fleuryaaestuans 
Stachytarphetajamaicensis 

Edible 
Unknown 

Unknown 
Edible 
Edible 

Plantaginaceae 

Pontederiaceae 

Polygonaceae 

Plantagomajol 

Eiclhoniacrassipes 

Polygonuinportorricensis 

Edible 

Edible 

Unknown 

Lantanacamara EdibleLippi nodiloraEdible 
Lippia nodiflora 

ZingberaeaeZingberzerubetUnknown
Zingiberaceae Zingiberzenunbet 

Portulacaceae Portulacaoleraceae Edible 
Zygophyllaceae Tribulis cestoides 

KalL'troemia maxima 
Edible 
Unknown 





CHAPTER V 

Tropical Trees With Edible Green Leaves 

The deep emotions inspired in mankind by trees possibly result from 
the many ways trees are put to use or serve him. From trees the physical ne
cessities of life are taken: wood for shelter and for cooking, bark and fiber to 
be pounded or to be woven into cloth, both sweet and starchy fruits, nuts, 
and rich sources of edible oils, liquids (not common) to be used as beverages 
with or without fermentation, or to be evaporated to yield sugar. In addition, 
trees fill aesthetic needs. They are often graceful and pleasing to the eye or 
give a sense of permanence by their sheer size. They often outlive humans, 
and in fact, because they frequently grow so slowly, it is often said that one 
must have faith to plant trees. 

In spite of their abundance and their multiplicity of uses, trees are sel
dom thought of as sources of edible green leaves. In fact, very few trees of 
the temperate zone are utilized in that fashion. In some areas of the tropics, 
however, the edible qualities of the leaves of certain trees are much appre
ciated. It is common, for example, to see the gnarled living fence posts of 
various species that are so shaped because their leaves are continually re

moved for animal fodder. The harvesting of the edible crop maintains the 
form of the hedge. Some type of pruning of trees bearing edible leaves is al
ways desirable, for otherwise the leaves are often out of reach and difficult 
to obtain. 

Among the families of flowering plants perhaps the most important 
with respect to trees with edible leaves are the Leguminosae and the Euphor
biaceae. Both families, but especially the former, are sources of important 
and minor edible crop plants. However, both families also contain species 
with deadly poisons. Often enough, parts of a poisonous species are some
times perfectly edible if properly prepared. 

Leguminosac 

Trees of the Leguninosac are well known, widely distributed, and prob
ably available to almost anyone in the tropics. A description follows of some 
of the most important species with edible leaves. 

The 65 or more species of Erythrina (Coral trees) are widely distributed 
around the world, for they originated in America, Asia, or Australia. The 
trees are known for their beauty, often of form but almost always of flowers. 
These are bright orange or red, and normally occur int upright clusters. in 
some cases flowering before leafing creates a spectacular effect. Some of the 
smaller species can be successfully grown in pots. In most cases small birds 
seeking nectar pollinate the flowers. 

The Erythrinas are very common trees in the tropics. They are usually 
propagated from seed, but some species cali be grown from large, woody 
cuttings. These make colorful and long-lasting fence posts. Both large and 
dwarf trees are often used for shade in plantings of coffee, bananas, vanilla, 
and black pepper. Many of the species are prickly. Few are useful for timber, 
but many uses have been recorded in folk medicine. 
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The leaves of coral trees are commonly used for fodder. It is not un
common to see people harvesting the leaves along the fence rows in the trop
ics, often as not to feed them to rabbits. However, other animals eat the 
leaves also, and can keep tile lower trunks of the trees pruned clean. The 
dwarf bucare, E. berteroana Urban (Fig. 26) is one of the easiest species to 
grow, and thus is often used to form retaining walls or hedges. The leaves are 
most commonly eaten cooked in stews with other foods, but it is not unusual 
for them to be eaten raw. A few of the edible species, their sources and uses, 
are listed below. Other species with edible leaves are listed in the appendix, 
and without doubt other species remain to be tested. 
E. berteroana Urban. Central America Buds, young leaves, young
 

twigs, cooked
 

E. fusca L. S. E. Asia Young leaves boiled or raw 

E. indica L. Ceylon, India Young leaves in curries 

E. poeppigiana Walp. South America Flowers in soups and salads 
(0. F. Cook) 

E. variegata L. Indonesia Cooked, in salads 

In contrast, the orange or red seeds are poisonous. They contain the 
alkaloid hypophorine, which acts on the nervous systcm. Browsing animals 
are frequently killed from eating the seeds. Nevertheless, the seeds are often 
used in necklaces, and are sometimes made palatable by cooking, a risky prac
tice. When pounded, the seeds of E. variegata are used as poultices for snake 
bites, and even for cancer. 

Gliricidiasepim (Jacq.) Steud. often known as mother-of-cacao, is a 
snall deciduous tree from tropical America commonly planted in fence rows 
or hedges (Fig. 27). In dry areas, it is used as a windbreak, and because it 
flowers fast as new leaves are produced, it is sometimes used as an ornamental 
tree. Mother-of-cacao grows rapidly either from seed or from readily-rooted 
cuttings. Fence posts take root and then last for many years. Mother-of-f.acao 
is often used as a shade tree, not only for cacao, but also for vanilla and cof
fee. The tree fixes nitrogen efficiently, and thus serves also to fertilize the 
nursed crop. Because of its open structure and small size, this species does not 
compete so much with the shaded crop as do some other species. 

The roots, bark, seeds and perhaps even the leaves are toxic, and are 
used in home medicines and poisons. The poisonous qualities of the leaves are 
questionable. While recognized as nutritious for cattle, the leaves are said to 
poison horses and dogs. It is difficult to get an exact statement from the lit
erature as to the effects of leaves on humans, but presumably they are edible, 
and are appreciated in some parts of the tropics. This is an important ques
tion that mus: be resolved before the leaves are eaten in quantity. It is quite 
possible that cooking removes or inactivates the poisonous alkaloid. The col
orful flowers are also eaten, fried or boiled. 

The genus Cassia (Senna) comprises about 600 species of herbs, shrubs, 
and trees throughout the tropical, but also extending into temperate zones. 
Many of tile species are of ornamental value. Among these are the lovely 
Rainbow Shower trees of Hawaii (Cassia hybrids), the well known Golden 
Shower (Cassia fistula L.), other yellow flowered species, and many others. 
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A few species yield substances of more commercial value. The leaves and pods 
of several species (C. angustifolia Vahli., and C. senna L.) are dried and mar
keted as senna, a mild laxative. The purgative action is caused by emodin and 
other glucosides. From C. auriculata L. the bark is used in tanning. Several 
species are useful as green manure crops. The seeds of C. occidentalis L. are 
sometimes roasted as a coffee substitute. This is a species of American origin. 
Finally, leaves of the beautiful ornamental C. alata L., already discussed, are 
used in the treatment of ringworm. 

When the glucoside content of the leaves is not too high, the leaves of 
various Cassia species are edible. A list of the principal species used as a 
source of green leaves is given in the appendix. The leaves of Cassia species 
should always be eaten with caution, and judicious experimentation should 

be undertaken before the leaves of any tree are accepted as safe. A tea of 
some of the species is a strong purgative. Cooking removes some of the gluco
sides. In spite of their purgative qualities, the leaves of even the more medici
nal species are often cooked in small quantities with other dishes. They are 
considered a tonic, and without doubt exert a regulating influence. 

One tropical herbaceous species, C. tora L., is probably a more reliable 
source of edible leaves. The foliage is somewhat ill-smelling, but this disap
pears on cooking. Only the youngest leaves are used. The leaves of C. siapnea 
are poisonous, reportedly due to an alkaloid. This weedy tree should be rec
ognized and its leaves avoided. 

Sesbania grandiflora Pers. (agati, biculo) is a small, upright, and rapidly 
growing tree from Malaysia and India. It is widespread throughout the trop
ics, where it is appreciated for its exceptionally large flowers, usually white, 
but red in some varieties. Unfortunately, their smell is unpleasant. The tree 
begins to flower at only 2 years of age, when it is still small. Other notewor
thy characteristics of the tree include that it has finely pinnate leaves and a 
long, narrow seed pod, with small seeds separated by ingrowths of the pod 
walls. In contrast to many other trees, this species is well adapted to both dry 
and moist regions. 

The tree has many minor uses. Its wood is soft and white, but seldom 
used. The living tree is used as a nurse or shade tree, particularly for black 
pepper. The bark is bitter and is used medicinally, as an emetic, and in lesser 
doses, for treatment of stomach disorders. The tree is grown sometimes for 
its value as a green manure crop, and more often as a source of green leaves 
for cattle. It is sometimes planted in pastures for this purpose. 

are all used asThe flowering shoot, flowers, pods, and young leaves 
greens. The flowers are often bitter, and are not appetizing to many people. 

The most common way of eating is in stews or salads, but the leaves may 

also be used as a spinach. 
The utilization of leaves is widespread, from Africa to India, Indonesia, 

and some of the islands of the Pacific. At least two other species of Sesbania 

are used of edible leaves (see appendix). Nevertheless, the youngas sources 
pods and the flowers are more appreciated as food than the leaves. 

One of the most annoying of weedy trees throughout the tropics, but 

particularly obnoxious in dry regions with well-drained soils is Leucaena leu

cocephala De Wit. (zarcilla, tantan, lead tree). The tree grows very rapidly 

from seed, is very aggressive, blooms at a very young stage (Fig. 28), and pro
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duces large quantities of seeds. The seeds germinate irregularly so that it is 
very difficult to eliminate the species from a garden. Cut trees regrow rapidly 
and soon dominate other cultivated or wild plants. Areas where the tree is 
particularly prevalent include the Hawaiian and Virgin Islands. Its origin, 
however, is the New World. 

In spite of its weedy nature, this species is often planted for a variety 
of other purposes. It can be used as a source of charcoal, in which the plant
ings are recut each 6-7 years. As in the case of other legumes, it replenishes 
the nitrogen of exhausted tropical soils. It serves as a shade crop and a hedge 
plant. 

Although often used as a forage plant, the foliage contains a harmful 
alkaloid, mimosine, which causes horses and donkeys to lose their hair. It is 
often fatal also to rabbits and pigs. Sheep, goats, and cattle were considered 
immune to the poison. Now it is known that it can adversely affect cattle 
when the diet contains excessive quantities. The substance is concentrated in 
the young leaves as well as the seeds. Some breeding work to produce less 
toxic varieties for forage is underway. 

The shiny brown. seeds are rather attractive and thus are often used in 
necklaces. They must be first softened by boiling. The full grown but unrip
ened seeds are dried "andeaten uncooked. Seeds are ground into a coffee sub
stitute in the Philippine Islands. Ripe seeds are also eaten parched. Habitual 
consumption results in loss of hair. 

As a food for humans, the young pods are most commonly used. The 
tender leafy shoots too are occasionally used in stews. The flowers are less 
commonly eaten with rice. 

The genus Bauhinia, of almost 200 species from the tropics of both 
hemispheres, is best known for its attractive trees and woody vines that bear 
lar;e open flowers with a striking superficial resemblance to orchids. From 
this has come the name "Poor man's orchid". The leaves of many consist of 
two roundisl: lobes or partially joined leaflets resembling a cloven hoof, hence 
the nane "pata de vaca" (cow's foot). A number of species are prized for 
their flowers, including 13. ariegata L., B. purpurea L., B. paulitia pers, B. 
;'etiolata (Mutis) triana, and B. nmonaudra. Colors of the flowers range from 
pure white through delicate rose and lavender, to dark reds and purples. 
(Jsually long, flat pods are borne in profusion, and the rather large and attrac
tive seeds are sometimes used in necklaces. 

As a group, the Bauhinia species have minor medicinal uses, or are occa
sionally used for fibers for rope, and in some cases, as very good sources of 
tannins for preparing leather. A few of the larger species yield wood used in 
agricultural implements. 

Many of the species are partially sterile. Among these, the Hong Kong 
Bauinia is believed to be the most beautiful, with large, spectacular flowers. 
Experimental hybrids have been produced, and thus the beauty of these spe
cies mnay be enhanced by judicious breeding. 

The leaves, flower buds, flowers, young shoots, and young pods of 
some species are often eaten as vegetables. The flower buds are sometimes 
pickled. The young codked leaves are sour in taste, or have unusual flavors 
and are used as condiments. Probably leaves of all of the species are edible at 
least as animal feed. Among the species used for human consumption are 
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the common ornamentals B. variegata L. and B. purpurea L. Other species 
with edible leaves are listed in the appendix. In contrast to legumes of other 
genera, none of the Bauhinia species are known to be poisonous. 

Trees of the genus Pterocarpus are found in both old and new worlds, 
and have been widely introduced as handsome shade trees. Many ate good 
sources of timber, and others are valuable for their tannins and dyes. The 
pods of these species are distinctive in that they are flat, often discoidal, and 
contain a single seed. 

Young leaves, flower buds, and flowers of a number of species are fre
quently eaten as vegetables. The edible species include the common roadside 

a source of a valuable reddish timber, and P.angolensistree P. indicus Willd., 
D.C., known throughout Central Africa. The fruits and the leaves well ofas 

and eaten in times of scarcity.P. santalinoides L6ther ex D.C., are roasted 

Several other species are also utilized, and still others remain to be tested.
 

Before leaving the Leguminosac, a few other genera, the trees of which 
yield edible green leaves, should be mentioned. These include Acacia, Afzelia, 

Albizzia, Ceratonia,Cynometra. Delonix, Parkia, aiad Pithecellobium. A few 
species that also bear edible fruits were mentioned in an earlier chapter. 

Euphorbiaceae 

In spite of its size (8000 species) and diversity (herbs, shrubs, and trees) 
the family Euphorbiaccae is not an important source of edible plants. Many 
of its species are, in fact, poisonous, and a certain amount of caution is there
fore appropriate in deaiing with plants of this family. The species are well 
scattered through the tropics and the temperate zone, and some examples 
are probably known to everyone. Some of the economic species with edible 
leaves (AManihot, Acalypha, Ricinus, Codiaeum, and Euphorbiapulcherrima) 
have been previously mentioned. Here only the trees will be treated, and most 
of these are not very common. 

The genus Bridelia ;s represented by trees, shrubs, and a few vines 
found throughout the tropics. They are little known in most areas and have 
few economic uses, except in tanning and folk medicine. B. micrantha 
(Hochst.) Baill. is known for its edible fruit in Central Africa. Bridelia sclero
neura Mill. Arg. is known chiefly in the Congo of Africa, where it is used as 
a source of leaves. One wonders how many more species of this genus might 
be equally edible. 

The genus Claoxylon is less well known for it occurs only from Mada
gascar to the islands of the Pacific. Several different species are used as vege
table or condiments in one form or another. The young branches of C. longi
foliurn Miq., a small tree, are sold in the markets from Malaysia to the Pacific 
as a fresh vegetable. The leaves of C. polot Merr. are purgative in nature, but 
nevertheless used as a condiment in sauces in Indonesia. One species is more 
generally distributed throughout the Congo, C. oleraceunm 0. Prain. It is well 
known in its particular habitat as a source of edible green leaves. 

The genus Glochidion is rather small, and of Asiatic origin. These trees 
are little known outside of their native habitat, and have little value except 
for tannins, and cheap lumber. Several bear attractive flowers but have sel
dom been introduced from their native habitats. Several species serve as 
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sources of edible leaves, including G. borneense Boerl. Only the youngest 
leaves of G. rubrien Blume, a shrub, are eaten. The others contain too much 
tannin. Another tree, G. blacoi Lowe is valued for its young leaves and 
shoots in the Philippine Islands. 

Among the even less known edible leaved p!ants of the Euphorbiaceae 
are species of the genera Hymerocardia,Maesobotrya,Alicrodemus, Pterococ
cus, and still others (see appendix). These include not only trees but shrubs 
and woody vines. 

Other Families 

Many families of trees, even some large ones, do not include species 
with edible leaves. Often the trees that are edible are not only little known, 
but are also poorly distributed, or unknown outside of their native regions. 
The task of introduction is thus still unfinished, and without doubt many 
trees remain to be introduced and made known to the world of horticulcure. 
Some of the iore interesting are included here. 

Two species of the family Bombacaceae, a small family of large trees, 
are widely utilized for a diverse number of products. One of these, Adansonia 
digilata L. (baobab) is a large tree with enormous trunk characteristic of the 
savannahs of Africa. The seeds do not germinate very well, and young trees 
are seldom seen. Thus, in some areas the trees are believed by local people 
to have originated at their present size. In pot culture in the greenhouse some 
germination of carefully tended seeds is seen after 1 year. 

Many parts of the baobab tree find a special use. The short, wide trunk 
is composed of a soft wood of no value for timber, but useful as wood pulp. 
Tile inner bark is fibrous, and has been used for ropes; the bark is pounded 
into a soft, white paper, or a fabric used for mats. The flower is large and 
exquisit, Fig. 29), but sometimes not seen among the mass of foliage. Tile 
fruit hangs from a long stein and has been responsible for the name, the dead 
rat tree. The pulp around the seeds consists chiefly of tartaric and citric acid. 
It is eaten fresh, sometimes cooked into a porridge, or made into a drink. The 
seeds are acid, and are sucked on. When cooked they taste like almonds, and 
contain about 12 percent oil. The seeds are also dried, ground, and used as a 
substitute for coffee, or as a meal in times of scarcity. The tender roots of 
tile tree are used as a stewed vegetable. The pollen is made into glue. 

The leaf of the baobab is palmately divided into 5 to 7 segments, and 
may be downy or smooth. The young leaves and shoots serve as cooked 
greens, in soups. and as a condiment with other fcods. The leaves, or tea 
made from them, are considered useful in reducing perspiration. Both fresh 
and dried leaves are commonly marketed. Leaves are obtained by continuous
ly lopping off the new branches from smooth-leaved trees grown especially 
for this purpose. Downy-leaved trees are allowed to grow for fruit production 
and other uses. 

The second economically important species of the Bombacaceae is the 
ceiba (C.pentandra L., the silk-cotton tree). It is a tree widespread through
out the tropics, and well known for its large trunk, flaring buttresses, height 
of up to 100 feet, and large horizontal branches. The tree grows best in forest 
conditions with heavy rainfall, generally at low elevations. 
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The kapok of commerce comes from this species. It is the floss derived 

from the wall of the large seed capsule. The chief uses for this material are 

associated with its bouyancy and insulating properties. It can also be spun 
woven into cloth. Ceiba is an important plantation crop tree.into thread and 

Other uses are also common. The soft wood, for example, is used for 

dugout canoes. Cuttings are used as living fence posts. The buttresses are cut 
cooked as a vegetableup for doors, tables, etc. Very young, unripe pods are 

in Indonesia. The seeds are also edible either fresh, germinated, or after press

ing the oil, are used as a cattle feed. 
The leaves also have many uses, for example, in a hair lotion and as 

are cooked as a vegetable. They maymedicine for coughs. Tile young leaves 
also be dried for later cookery. Th- leaves of young trees are eaten by cattle. 

The fig of temperate and subtropical regions is only one example of a 

very large and diversified genus (Ficus, family Moraceae) of shrubs and trees 

that occurs throughout the tropics. Some figs are especially noted for their 
trunks, and account for the spreading tendaerial roots which grow into new 

ency of the banyans. In other species, however, the roots serve chiefly as 

props for the long branches. Most species produce abundant latex which has 

been used as bird-lime (a sticky substance placed on branches to catch birds), 
and as inferior rubber. 

The fruits of many figs are edible although none match in quality those 

of F. carica L., the fig of commerce. Some figs have very bad odors, but the 

if cooked green. There are about 20 species with ediblefruits can be eaten 
fruits. 

The leaves of figs are not only frequently used as food, but are also 

smoked, along with opium, or chewed with betel nut. Young Ftem tips of 

F. alba Reina are used in salads in Indonesia. The leaves of this species arc 

also used as horse feed. This is a rapidly growing shrubby species of possible 

ornamental value. The large leaves of F. benghalensis L. are used as platters, 

and also as elephant feed. Very young leaves of ihe rubber tree, F. elastica 
other Asian speciesRoxb. are eaten in salads. The leaves of at least a dozen 


are edible, and at least five African species bear edible leaves (see appendix).
 

The family Gnetaceae is a strange source indeed for trees with edible 

leaves. The principal genus Gnetion contains about 30 species, most of South

east Asia. The trees and woody vines bear small fruits that are single seeded, 

and somewhat fleshy. The fruits are sometimes sweet and edible, or in other 

species the starchy nuts themselves are eaten. The seeds of some species are 

covered with irritating spicules. Some of the species are occasionally cultivat

ed, and merit more attention as a source of nuts. 
Best known of the species is G. gnemon L. The'attractive tree reaches 

a height of about 30 feet. The leaves arc opposite, dark green, and shiny. 

The red fruits of about 2.5 cm long, and occurring in clusters, are eaten 

raw but they are tough. The seeds are eaten roasted, boiled or fried. The 

leaves are not used everywhere where the tree is grown, but in some regions 

they constitute a much prized and nutritive spinach dish. The young flowers 
All require cooking to eliminate their irritating suband fruits are also eaten. 

stances. 
The little known family Salvadoracca contains one species of merit, 

Salvadora persica L., known also as toothbrush tree, and the mustard tree (as 
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referred to in the Bible). Although completely unrelated to the Cruciferac,
this tree found from West to East Africa, is appreciated for the pungent odor 
of its leaves. The leaves are eaten raw in salads, and as antidotes against poi
son. The berries are small and red, and though sweet, are also pungent. They 
are dried in the form of raisins, and are thus marketed. 

Quisqualis indica L., the rangoon creeper, is a fairly well known and 
distributed shrub of the Combretaceae, appreciated for its showy and fragrant
flowers. As in the case of others of tile genus, it is a plant of the Old World 
tropics. Several related species are used for medicinal purposes. In the cases of 
this species, tile fruits are dried and sold medicinally in Indonesia. They are 
dangerous, however, and can cause unconsciousness and even death. The fresh 
fruits are used as a verinifuge when half ripe. The leaves are used in a variety 
of ways, as a lotion for boils and a potent brew for headaches. It is the young
leaves and stems, however, that are eaten, principally in Indonesia, as either 
a raw or steamed vegetable. The proper stage to gather them is before tile 
bronzing associated with anthocyanins in the young leaves disappears. 

Pisonia alba Span., from the Nyctaginaceae, is sometimes called tree 
lettuce. It is a common 'tree it. india and Indonesia, growing wild but also 
cultivated in gardens. The leaves of tile female tree are bright yellow green, 
and are favored over the darker leaves of the male as a food. Since tile trees 
are propagated by cuttings, the male is seldom seen. The leaves are eaten with 
rice or boiled as spinach. Other species of Pisonia are common in the tropics 
but some have strong emetic properties and should be avoided. All Pisonia 
species are fast growing trees with soft wood. The base of the tree is often 
enlarged grotesquely. 

Alorinca citrifolia L. (Rubiaceae) is a small tree (Fig. 30) grown widely 
throughout the tropics, which does especially well in dry, well-drained areas,
including almost barren lava rock of volcanic islands. A few variegated leaf 
forms are used for ornament. It is also notable for its large, elliptic shiny
leaves. Known as the noni (in Hawaii) or Indian mulberry, the white fruit has 
a very unpleasant odor when ripe, and is used as a famine food. The Burmese 
cook the young fruits for curries, or it is eaten raw. A common source of folk 
medicines, it also yields dyes, timber, and affords shade for coffee and sup
port for pepper. The older leaves are used as wrappers but the young are 
cooked as a vegetable. 

The neem or niargos tree, Azadiracta idica A. Juss. (Meliaceae) is coi
mon wild and cultivated in India, where it is prized for its many uses. In addi
tion it is now widely distributed in West Africa. It produces timber, oil used 
in lamps from tihe seed, medicinal bark from tihe trunk and roots, a sweet sap
used for toddy, and leaves for insecticidal purposes and for fodder. The some
what bitter leaves and flowers are added to cooked foods as flavoring, and for 
their supposed value as tonic. Tihe young leaves contain 11.6 percent protein. 

The neem tree should not be confused with tihe Chinaberry tree, Melia 
azedarach L., all parts of which can cause human and animal poisoning. 

Moringa oleifera Lam. (horseradish tree, resed&i, Moringaceae) is a small 
tree (Fig. 31) introduced to all parts of the tropics from eastern India, and 
very widely grown not only for its edible parts but also as an ornamental. The 
tree has tihe potential to flower throughout the entire year. Tile family is 
small, little known, and yet distinctive. Several other species are useful includ
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ing 11. peregrina (Forsk.) Fiori, known in West Africa and used there as a con
diment. and for other purposes. 

T'lt tree seldom reaches 25 feet in height. It is characterized by a corky 
bark that yields a gum of some minor value. Foliage is feathery or fernlike 
due to tile finely tripinnate division of the leaves. The white flowers are borne 
in abundance, are quite showy, and are attractive to bees. The seed capsules 
are up to 45 cm long, triangular in cross section and split into three parts at 
maturity. The seeds have broad, fine, membranous wings. Some varieties 
which flower profusely are used chiefly for the young fruits, whereas others 
yield principally leaves. 

Almost all parts of the plant are useful as food, but always cooked. The 
seeds yield a fine oil which is edible. The young plants from seeds are very 
tender and make an excellent cooked green vegetable. The shoot tips, leaves 
and flowLrs make excellent spinach. The young pods have a flavor reminis
cent of asparagus. The thick soft roots have a strong flavor of horseradish due 
to an alkaloid. When peeled, dried, ground, and blended with vinegar they 
substitute for this condiment. 

Aloringa is especially adapted to low elevations and to dry areas, and 
may resist several months of drought. It needs a well-drained soil. Propaga
tion is usually by seeds, but cuttings may also be used. Plants are best started 
in areas where they will be used, and can be seeded heavily (every few inches) 
and thinned later to suitable distance. The mature tree can obtain a trunk 
diameter of 25 cm. but would be of little use at that size. A better system is 
to maintain the trees as a hedge, with plants about 3 feet apart. The hedge 
should be trimmed regularly not only to maintain its shape but also to pro
vide the crop of edible leaves. Mulching and fertilizing will improve the pro
duction and quality of the leaves. 

The trees of Moringa are especially susceptible to termites, and in some 
areas their culture may be limited. The wood is soft, but useful for paper. The 
tree is weak, and limbs are easily broken. 

Medicinally the pulp of the root (or other parts) is used as a counter 
irritant similar to "mustard plaster". In fact, many folk uses have been re
corded.
 

To residents of both temperate and tropical regions, paln trees are con
sidered precious. They are usually attractive, often beautiful, and sometimes 
romantic. Thus it seems a travesty to destroy them, particularly in order to 
eat only a small portion. Nevertheless, the young growing terminal bud of 
many species is often used as a vegetable. Under the names "palm cabbage" 
or "millionaires salad" this vital plant part is frequently served. 

The number of palm species from which a suitable cabbage is taken is 
probably large. No one has systematically collected all the names of the edi
ble species. Nevertheless,. not all palms bear suitable cabbages. In some, re
moval of the cabbage is too difficult to justify the labor. In other species the 
flavor is not staisfactory. 

The cabbage is removed by cutting the palm if necessary, removing the 
fronds, and then opening the trunk with axe or machete. The edible part con
sists of the bases of the young developing fronds tightly enfolded one in an
other. The color is usually white. In Brazil, where the destruction of palms is 
often necessary to open new lands for agricultural purposes, the canning of 
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the terminil bud is practiced on a commercial scale. Plantations of coconut 
palns have been established just to supply "cabbage." 

The cabbage of the palm resembles cabbage of commerce (Brassicaole
raceae L. var. capitata) only in having numerous thin layers of tissue. These 
are easily sliced finely to form a typical "slaw", which is flavored with oil, 
vinegar, or other substances, as it has little flavor of its own. The cabbage may 
also be cut into thick chunks or slices, and cooked as a vegetable. 

The chief palms used for cabbages are those palmitos of the genera 
Irearta and Geonomia of South America, the palmitos of North America, in 
Brazil the species Euterpe oleracea Hart and Acrocomia sclerocarpaMart., 
in the Caribbean, species of Roystonea, and Oreodoxa, in Africa Borassus sp., 
and at the time of elimination of old trees, the oil palm Elaeisguineensis. In 
Southeast Asia many species are used. The most ubiquitous species is of 
course the coconut, and it is well known as one of the better sources of cab
bage in all the regions inwhich it is grown. 

The young, unfolding leaves of a few species of palm are also used as 
green vegetables. In Southeast Asia, for example, the fronds of Arenga (Sugar 
palms) are so used. This method, which might be applicable to other species, 
avoids the destruction of the tree for its cabbage. 

A full review of edibility of palm leaves would be desirable. In the ap
pendix a list of species reported to have edible cabbages is given. 
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CHAPTER VI
 

Tropical Leaves as Spices and Tcas 

In addition to their uses in salads, stews, and side dishes, leaves have a 

wide variety of uses that can classify them as spices. Since leaves are being 

considered here chiefly for their edible value, no great attention will be 
placed on the fact that spices, including leaves were used for many centuries 

for other purposes. These included their use as incenses, as medicines, as cos

metics, as antidotes to poison, as perfumes, as aphrodisiacs and as preserva
tives for embalming. However, since not all substances used for such purposes 

are spices, it follows that the word spice should be used for still a smaller 
group of substances. Perhaps the word "spicy" is the clue, for it suggests aro

ma, or pungency, a sharp but pleasar t taste. But some leaves used as spices 
do not add exactly that to the food with which they are used. Let us LI'finc 

spice as a plant substance that is not eaten primarily as a food itsch .... 't:1, 

is used to change the taste of food. 

it follows that spices come from many parts of the plant. ,c.. 

stems, roots, bark, flower buds, seeds, etc. Distinctions between , hbs. 

and condiments can be forgotten here, for they are somewhat :i:t .'. 

is of interest is that many leaves of the tropics are used to fli',':1 ,. 
theless, the chief spices of the tropics are not from leaves, but I:.; 
plant parts such as in the case of pepper, cloves, ginger, cinnaimni. .... 

vanilla, chili peppers, cardamom, nutmeg, and mace. From the t-nipc & 

zones have come the principal leaves used for spices: basil, bay leaf, chervil, 
chives, savory, marjoram, oregano, mint, parsley, rosemary, tarragon, sage. 

and thyme. 
For every well-known spice in the western kitchen there must be doz

ens of spices that are not well known but that are used somewhere through

out the tropics. In the appendix of edible leaves no attempt has been made to 

gather together the names of all the spices of tropical plants the leaves of 

which are used to flavor foods. For the most part, these "poor mans" spices 
have never been recorded in the botanical literature. From Burkill's treatment 
of the useful plants of the Malay Peninsula (1935) a partial list of the many 

species has been assembled (Table 7). This list does not include other species 

mentioned in this chapter. 

Perhaps it is the ease with which mankind is bored that has led to the 

use of spices. The staple but bland dish, rice. so common throughout the 

tropics, is frequently made more savory by the inclusion of a few leaves. Each 

area of the tropics is characterized by special leaves used for seasoning. On 

the other hand, an import -it use for spices in the past has been to mask tile 

flavor of spoiled food. Stomachs and consequently tastes had to be stronger 

in those days. As tic ;ieed for hiding spoilage has lessened, so has the need 

for spices. 
Many of the plants used as a source of edible leaves belong ehcr to 

the Umbelliferae (the family of the carrot) or the Labiatae (the family of 1l 

two families merit special mention. A family of secondary innmint). These 

portance is the Compositae.
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Umbelliferae 

This family, widespread throughout the temperate zone and not un
common in the tropics, is characterized by flower clusters in the fornis of an 
umbel. In addition to species used as asource of edible leaves (see appendix),
the family is also the source of a number of spices so common that they are 
known in almost every household. However, many species bear poisonous 
leaves. The spices of this family are not tropical in nature. Nevertheless, they 
are frequently grown in the tropics where they sometimes prove sufficiently 
adapted to yield a worthwhile crop. 

Coriander or culantro, Coriawdrum sativum L., is grown chiefly for its 
edible seeds, the spice of commerce. It is a very old spice, recorded from the 
time before Christ and used in perfume, liquor, medicine, and aphrodisiacs.
It is widely grown throughout the highlands of the tropics, where in some 
cases it has become aspice of commerce. However, in tropical lowlands where 
flowering seldom occurs, coriander is used in the form of the leaf (Fig. 32). 

Table 7.-A list of plants of Southeast Asia, 
the leaves of which are used as condiments' 

Scientific name Common name Family 
Acacia farnesianaWilld. Cassie flower Leguminosae 

:Acronychia laurifolia Blunic Ketiak Rutaceae 

Aegle marmelos Correa Baelfruit R raceac 

Alliuln odormn L. Chinese chives I.iliaceae 
Ancistrocladus extensus Wall. Ox-tongue Dipterocarpaceae 

Antcwsna ghaesembilla Gaert. Sekinchak Euphorbiaceae 

Begonia tulberosa Lain. Tuberous begonia Begoniaceae 
Cl,.axyon polot Mer. Rock blumea Euphorbiaceae 

Coleus tlberosus Benth. African potato Labiatae 
Crypteronia paniculata Blume Sempoh Lythraceae 
Curcuma ioinestica Valeton Tumeric Zingiberaceae 

Cyinbopogon citratus Stapf. Lemon Grass Gramin,e 
Cyrtamnradecurrens de Vriese Sorrel flavor Graininae 

C. pendula Blume Rock sorrel Graminae 

Dendrobium salaccense [.indl. Cooking orchid Orchidaceae 
Derris heptaplylla inerr. Seven finger Leguminosae 

Flethariopsissumatrana Fragrant gingerwor t Zingiberaceae 
Valeton 

Eugenia polyantha Wight White kelat Myrtaceae 
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Scientific name 

Evodia roxburghiana Benth. 


Gynura procumbens M. 


Homalomena griffithii Hook f. 


Ifornstedtiasps. 


Horsfieldia sylvestris Warb. 


KaempferiagalangaL. 


Kaempferia rotunda L. 


Leucas lavandulifolia Smith 


L. zeylanica R. fr. 


Limnophila aroinaticaMerr. 


L. villosa Blume 


L. conferta Benth. 


L. pulcherrinmaHook. F. 


L. rugosa Merr. 


Lycium chinese L. 


Lycopersicum esculentum Mil. 


Medinilla crispata Blume 


A1.hasseltii Blume 


A. radicans Blume 


Alentha longifolia Huds. 


Murrayakoenigii Spreng. 


Naucleaesculenta Afzel. 


Ocimnum camon L. 


Oenanthejavanica DC 


Ottelia alismoides Pers. 


Oxalis corniculataL. 


Pilea inelastomoides 


Piperlolot C. DC 


P. caducibracteum C.D. 


P. umbellatuin L. 


Pistacialentiscus L. 


Plucheaindica Less. 


Polygopunt hydropiper L. 


Staurogyne elongata Kuntze 


Trachysperinum inz'olucratuin 

Walff. 

Common name 

Sour-relish wood 

Akar 

Itch grass 

Tepus 

Pendarahan 

Chekur 

Kenchur 

Ketuinbak 

Ketunibak 

Swamp leaf 

Swamp leaf 

Swamp leaf 

Swamp leaf 

Swamp leaf 

Kichi, matrimony vine 

Tomato 

Medinilla 

Medinilla 

Medinilla 

Longleaf mint 

Curry-leaf tree 

Pincushion 

Hoary basil 

Shelum 

Pond lettuce 

Sorrel 

Sweet nettle 

Pepper leaf 

Pepper leaf 

Pepper leaf 

Pistachio resin tree 

Indian sage 

Water polygonum 

Cross flower 

Wild celery 

'This list does not include species mentioned in the text. 
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Family 

Rutaceae 

Compositae 

Araceae 

Zingiberaceae 

Myristicaceae 

Zingiberaceae 

Zingiberaceae 

Labiatae 

Labiatae 

Scrophulariaceae 

Scrophulariaceac 

Scrophulariaceac 

Scrophulariaceae 

Scrophulariaceae 

Solanaccae 

Solanaceae 

Melastomataceae 

Melastotuataceae 

Melastomataceac 

Labiatae 

Rutaceae 

Rubiaceae 

Labiatae 

Umbelliferae 

Hydrocharitaceac 

Oxalidaceae 

Uticaceae 

Piperaceae 

Piperaceac 

Piperaceae 

Anacardiaceae 

Compositac 

Polygonaceae 

Acanthaceae 

Umbelliferae 



The fresh leaf of coriander has adisagreeable odor related to the origin 

of the name coriandes, from bedbug. If the leaf is dried the odor matures to 

something resembling that of the seed. In both forms it finds a wide usage in 

the tropics, in flavoring rice, in stews, and in soups, and with cooked meat. 

Although not often marketed aIsa leaf, the plant is common in dooryards, 
where it can be readily used. It is normally grown as an annual. if some flow

ering and seeding occurs it reproduces itself normally and is not conciously 

planted fro,.i year to year. 
Parsley or perejil. Petroselinion crisprn (Mill) Ngni. is not as well 

adapted to the tropics as is coriander, and is less often seen. It can best be 

grown as a potted plant in areas that are protected from excess heat. It does 

not necessarily flower, nor does it thrive in the tropics, but plants often sur

vive several years, yielding a cowuinuous quantity of ferny leaf used chiefly 

as a garnish, but to a minor extent to flavor food. 
Fennel, or hinojo. Ioepiculto vulgare Mill, is an aromatic perennial of 

the Mediterranean that is now widely distributed and frequently weedy. A 

rather versatile species, some varieties are used as the source of the seed, the 

spice of cominierce, whereas others are used for the edible qualities of their 
leaves or fleshy leaf bases. 

In the tropics fennel is now quite common. It succeeds best at altitudes 
of 500 meters or mre. At lower altitudes the seeds are seldom produced, but 

this does not prevent the use of the leaves as flavoring both raw in salads or 

cooked. The leaves may also be dried and ground to be used as needed for 
flavoring. 

Dill or eneldo, .AnwthiungraveolensL., is not commonly seen in the 
tropics, but it has been introduced widely and is known to be well adapted. 
In Indonesia time has brought about changes in this spice, so that fully adapt
ed formis ire now available. It is grown coninercially on a small scale, but 
probably more often for its spicy foliage then for its seeds, the usual spice. 
The leaves are used chiefly in soups and stews, but also have uses in folk 
medicine. 

Chervil or cerafolio, lithriscuscerefoium Hoffin., is a European annual 
with lacy foliage reminiscent of parsley, and used much the same way. It is 
rather more sensitive to the heat and is seldom seen in the tropics. The leaves 
ire often used cooked in soups and stews. 

Labiatac 

The muint family is so widely distributed that it hardly needs introduc
tion. There must be few persons who have not found it volunteering in their 
own backyards, or who cannot recognize a member of the family by the 
squareness of the stems, the diminutive irregular flowers, frequently in whorls 
in the axils of the leaves, or by the scent of the leaves themselves. Many of 
the niemtbers of this large family ;ire spicy (see appendix) and are utilized cul
tivated or wild to give food a special touch. In contrast to members of the 
Unibelliferae the spice plants of the I.abiatae are used chiefly for their aroma
tic leaves. 

Perhaps the mints are known best, for every school boy has carried 
mmint-flavored gum in his pockets. The prilcipal mint species, Aketha pipe
rati L. .1d1 M. spicata I..., are native to the Mediterranean region, but now 
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widespread. The Japanese species, M. arvensis, is now the most widely dis
tributed and important. The species hybridize easily, and give the taxono
mists trouble. All 3 species are perennial herbs, grown in certain areas of tile 
temperate zone as commercial crops, but only more recently in the tropics. 

Mints have a variety of uses, as flavoring herbs, in cooking, in desserts 
and appetizers, in scents and perfumes. Their history in the Mediterranean is 
long and well recorded, for their medicinal uses have also been important. 
Mint leaves also serve in teas, as a garnish, and as a flavoring for candies. 

The commercial preparation of mint is seldom the fresh or even the dry 
leaf, but the oils, removed from the leaf by steam distillation. For this pur
pose it is harvested in the tropics on a grand scale from commercial farmns and 
dried before distillation. 

In the tropics mint is a common enough herb, often grown in pots for 
small scale uses in the home. However, most of the growth is vegetative. 
Flowers are seldom produced, but this is an advantage, and prolongs the life 
of the plant. Spearmint, Al. spicata, is better adapted to the tropics than pep
permint, M. piperita,but Al. arvensis,Japanese peppermint, while not the best 
in quality, is the easiest to grow. 

The most important spices of the Labiatae are rather strong and are 
used principally with meat. Oregano is a good example. The name is used for 
the fragrant leaves of several species of the genus Oreganmi, and some con
fusion exists, especially when a distinction is attempted from marjoram. All 
are perennial plants of the Mediterranean region, but some are grown as an
nuals. The word oregano is frequently applied in the tropics to other savory 
leaved plants used is spices, but more properly its use should be restricted. 
The true oregano, Oregammi vulgare L., and the Mexican "oregano," Lippia 
graveolens, are grown on only a limited scale in the tropics. A native Lippi, 
of Puerto Rico is also called oregano (Fig. 33). They are chiefly confiled to 
pots or produced on only a small scale. Marjoram (Or.ganuuulimajoralla L.) on 
the other hand, is a smaller plant much nore suitable for homel us;,ge in the 
tropics. It should not be confused with 0. otites L., pot marjoram, a more 
common but less desirable species. "Oregano" in the Caribbean frequently 
is used for the species Coleus amboinicus Lour. 

Thyme, or Thymus vu(qaris L. is a small Mediterranean plant with quite 
small, very pleasantly aromatic leaves. Normally harvested and dried when the 
plants are beginning to flower, thyme is well adjusted to northern climes, but 
is rare in the tropics. With slight precautions it can be grown ill pots or the 
home garden for use on a limited scale. 

Basil or albahaca (Ocinui basilicio L.) is a spice of the Labiatae from 
the tropics which has been accepted in the temperate zone as sweet basil. It 
is an old species, cultivated in India for centuries, anid probably better known 
there than anywhere else. The genus itself is widely distributed in the tropics 
where related species are used for religious, medicinal, and insecticidal pur
poses. Basil is a small plant, rather bushy, and somewhat woody at the base 
(Fig. 34.) It is grown from seed as an annual, althoIugh in fact it is a perennial 
species. The foliage is normally removed and dried ill order to prepare the 
condiment. An essential oil is removed by steam distillation. 

Basil is already a tropical herb, perhaps the most important spice front 
leaves that has conie from the tropics. It is well adapted everywhere and 
needs no special precautions. The leaves can be used fresh, or sun dried, in 
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stews, with meats, or with vegetables. Iiy custom it is often used with dishes 

that contain tomatoes. The liqueur chartreuse includes basil leaves in its 

recipe. 
the tropics are sage, or salvia, (SalviaThree other spices seldom seen in 

officinalis L.), savory or aphedrea, Sature a hortesis L.) and rosemary or to

mcro (Rosmariins olficialis L.). On the small scale for which they are need

ed in the home, they can be grown in the tropical garden. A few sages have 

done very well in the tropics, and are used as spices, including S. hispanicaL., 

in Indonesia. 

Compositae 

Among the plants of the Compositac useful as condiments, none is 

more important than the true tarragon, .lrtemesia dracmictnls L. It is a 
now beenbushy perennial from Southern Russia and western Asia, that has 

widely grown throughout the temperate zone, but is almost unknown in tile 

tropics. It is widely used in saUces, with ineat, and with vegetables, and in 

vinegar where its licorice or anise like aroma adds a distinctive touch. 
of which a few haveArteoisia has numeirous wild, ;ro la ic species 

and (can be used as tarragon substitutes. ofbeen introduced to the tropics. 
tobe the most promising, and hasthese wormwood, or .. Pm.lgaris L. secims 

grown and produced well in ndomesia. 

OIther Famnilies 

Several species relat ed tthe onion (genIs 'Ili mi) find their place in 

the trkpics. The Moost Lseful of these is A. schoetioprasuni L.. known as 

chives, cebolleta, or cebollino, grown not for its bulbs, which are insignifi

cant. but for its leaves which are used more as a condiment than as a vegeta

ble. Two other species, A. f.stulostm L., the Welsh onion, and A. tmberosum 

Roth., Chinese chives, are used in a similar fashion. These plants are not at 

home in the tropics except at higher elevations. Where grown, they are popu

lar, anmd are often marketed. Under the special conditions of the home garden 

all three can be grown. and pot culture is recommended. A small number of 

plants protected from an excess of heat and sun, can provide large quantities 

of leaves throughout the year for use in home cookery. 

In table 7 a list Of species, the leaves of which are sometimes used for 

flavoring are given. In most cases very little information is available on the 

plmnts, and readers who can obtain some of the species are warned that cau

tion is appropriate. The list is not complete, for it emphasizes species native 

or introduced to southeast Asia. Data on African and South American species 

are much more difficult to obtain. 

Leaves Used as Tea 

A wide variety of leaves are used throughout the world as teas. Many 

of the teas are really folk medicines that have seldom been investigated for 

their reputed values. Another class of teas are those that stimulate, usually 

because of the presence of the alkaloid caffeine. There may be teas also that 

are consumed only for the flavors, but this reason for drinking them is only 
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a minor one. 
The tea of commerce comes from the leaves of Camellia sihuesis L.. a 

native species of Assam or India. 'Tea is a subtropical btishy plant cultivated 
from seeds or cuttings. It is very well known ill tire tropics. and111iich of tile 

world's production has cone froi India, ceyluir. id Inonesia. It is found 
at the equator in Africa, especially at high elevartions. The tite tea has not 

thrived in most places in the New World but is sometimes found on ;I sinal 
scale (as in Brazil). 

Tea bushes require several years to ire forIllattioe.harvested regul.irly 

5 or 6 years thereafter, and then are cut back in or icr to permit new growtl. 

Only the youngest leaves of the pIats ire harvestc., oid this stimnula tes new 

growth. Thus, harvesting every two weeks is rieccs.;ry. the leives arc dried 

immediately to produce green tea. Iftel iandor ferrierltCti witherirrg crrishing. 

Caffeine occurs in the leaf as 2 to 5 percent )f the dry rmatter. Tannin on
tent is high, and gives tire botly desired to tie t.I. I )ier tiUM Is11stilrianti 
tea has very little value. 

Another tea, this one of American )rijir. is that 1irde froml the leaves 

of mrate, llex paraIiqayIesiS tire fIAmil Aquif,,liace.e. This subtropicil pl,,rt 

occurs wild and is extensively cultivated in i'arariguy.,. Northerrn Argentiii. 

and Southern Brazil. The of is of i,iClIt ,iil but tire habit i,use (I;It6 row 

extensive and spreading. Mat6 is less ;rstrigcr rim ti tea. Itis some
what bitter, aromatic, ard very stiiiurltia.. The bevCrattw is pircpared k'pout
ing hot or cold water over the crushed leaWes. When the infosiur is rerdy, itis 

drunk with a perforated tube, or one ni iht s.av.. l iltcieaf S a,, straw. 

Mat6 is at 11or1e in tire subtro)pics. bI carl be awn with sortie care iii 

the hotter regions. the temperate ,te ,Ie ies is I.In zaMC i ,pe af Ilex such ats

sitie and I. vtlnitoria have been used ftr tv.. 
A tea little known to the weste v ,,rih is k im. riade frinr the leaves 

of Catha edielis Forsk. (faiilv Cclastr,icae . .111Veir'_r shrb of' Aribia and 

Africa. The leaves are eatel urLicoked. chced. arbrewed fresh or dry into 

a tea. As with other teas. its stirrrularirI., Pr iricilple is ii lkdoid rauich like 
caffeine. The cul tiva tiori of kht is velv aid. prarhibly oaitdiirig that of 

coffee. 
The use of tropical ICves ill rther bevcI'cCs should be mentioned.The 

leaves of Coca, Ervtlhro.vylhmni CCa Lrl). i e Us al. icr rerll)(al af tire Cor

caine, to make the popular cola drinks. SOveA leaves Irsel ill liqueurs hive 

already been mentioned.To them should bte aried tia.w of anise arid pl)ir

mint (Ahentha piperita L.) used ilCreCne mIleirei tire. 
A full list of tropical tea plants wanurld be very difficult too develop. A 

short list of additional species, iianly of' which re Coluitn, is giveri il tt

ble 8. 

Table 8,-Other tropical plants, the leaves of' which are used in teas. 

Scientific name Commonl iarrie 

Acalypha siah'ensis Oliver Hermit's tea 

Baeckea frutescens L. Childbirth tea 

Bidens pilosa L. Spanish needles 
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Scientific name 

Cmuiwha jap)onica L. 


C, sshi nhjilosoiles L. 


chloranthuls brachystachys Blume 


Citrus ,ur, tium L. 


Cratoxyh nwrifloium Blunie 


CyinboloVII cit ratus Stapf. 


I)ipospora kwiustleri Kong 


1). iii caccenle'tse Hook 1'. 

'hretiamicrpihivla Lain. 

GI;Ilthw'rjafri,,i)ItissutIn Wall. 

Ilydrocorvie asitica L. 

lex atii )lil Thurib. 

Lycimi cIibieinse L. 

A'l aewa h('ca(lenldro 

Peperomiapellucida H.B.& K. 

Tlauiima oamata St. Hil. 

I'itisdiffmsa Miq. 

Common name 

Garden camellia 

Japanese tea 

Tea scent 

Seville orange 

Bebya tea 

Lemon grass 

Wild coffee 

Wild coffee 

Himalayan tea 

Wintergreen tea 

Long life tea 

Holly tea 

Matrimony vine 

Paper bark tree 

Greenhouse tea plant 

Talauma tea 

Charek 
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CHAPTER VII 

Temperate Zone (reen Leaves in the Tropics 

Was it chance, climate, or luck that the principal agricultural-based 
civilizations of tile past developed in the temperate zone? Perha ps the cold 
weather made advanced plan ning and organization necessary. tFod aid fli 
had to be obtained in times of plenty and stored for the lean mtoths. Those 
who couldn't plan moved towards the equator or perished. Eventually the 
strong civilizations of the north, particularly of Europe began to Imlove soth. 
where they profoundly influenced the history of the tropics. Will) the explr
ers went their foodstuffs, their edible plants developed in their own countries. 
Among these were edible green leaves. 

Thus, it should come as tit) surprise thlt edible grecii leaves fronti north
ern climates are frequently seen in the tropics. They rc often better k)wn 
than the cultivated and wild greens fund locally. Bu t they are not necessarily 
happy intheir new environments. The reasons are siipile. Each species exists 
in a harmonious balaice with its :mbient. When the envirollnent is chiaiged 
the species often does tot respond favorablh. 

Elements of the environment that limit green-leaved plants fromi Ile 
temperate zone are temperature and lengthl of day. The normlal life cycles of 
such plants are regulated to coincide with cold temperatures, wIhell growth is 
slow, and warm spring and summer temperatures when flowering and seedilng 
occur. Although both temperature and day leingth can be controlled on a 
small scale, control on the scale of commercial prtluctioni is iiitcli iore diffi. 
cult to achieve. Temperate zone green-leaved plants aie thus seldomilat hone 
in the tropics. But if their special requiremnlcts ire Inet. they cal be Ilate to 
produce. 

The Genus Brassica 

Although about 100 species of Brassica have been described ili Europe. 
Asia, and Africa, this genus is a particularly confusing one because of its 
many forms, its adaptation to many climates anid ecological niches, its cnil
tivated varieties and its noxious weeds. The species are mostly annual or bien
nial herbs. The biennials usually formn a rosette of leaves during the winter 
season, often storing nutrients in thickened or tuberous roots. The mature 
plants are erect, somietimes branched, free of IMir (usually). with pil nated 
lower leaves, and with white or yellow flowers. The flowers have .1 petals. 
4 sepals, but 6 stamens. 

Tile tendency to thicken, seen inthe roots, is true also of leaves, stems, 
axillary buds, and flower clusters. It is probably this characteristic, and the 
edibility of most Brassica species that led to cultivation of itfew specics, and 
the eventual development through breeding, of tiiany botanical foris and 
thousands of varieties. Most of the edible types are considered cool season 
crops. The principal species and varieties of Brassica that bear edible green 
leaves are listed below. Others are included in the appendix. The truth is that 
the relationship of the species and botanical varieties is not well known, and 
therefore other classifications are equally feasible. 
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BrassicaintegrifoliaSchultz Chevalieri, Tropical African 
cabbage 

Brassicajuncea Indian mustard 

Brassica campestris L.
 

Pekinensis group Chinese cabbage
 

Chinensis group Chinese mustard
 

Perveridisgroup Spinach mustard
 

Brassicahirta L. White or yellow mustard
 

Brassica napus L. Rutabaga
 

Brassica nigra L. Mustard
 

Brassicaoleracea L.
 

var. acephala, forma sabellica Kale 

forma viridis Collards
 

var. botrytis L. Cauliflower
 

var. bullata D.C., forma gemnifera Brussels sprouts
 

foirma sabauda L. Savoy cabbage
 

var. capitata L. Head cabbage
 

var. gongylodes L. Kohlrabi
 

var. italica Plench Broccoli
 

Brassica rapa L. Turnip
 

Brassicaschimperi
 

Brassica seninns Justen Chinese cabbage
 

Brassica tournefortii 

Cabbage 

Cabbage is a generic term applied not only to a type of plant in which 

the leaves are closely packed. such as palm cabbage, but also to what is often 

cabbage, Brassica oleracea, variety capitata. In contrast tocalled the "true" 
fit the generic name, the "true" cabbage includesplants of the type that 

forms that produce loose leaves as well as the leading varieties. Collards or 

colewort are leafy varieties of cabbage grown, harvested, and eaten in much 

the same way as for spinach. The name cabbage, however, has its origin in 

words that mean heads. 
The original cabbage was of the non-heading type and grew wild in the 

eastern Mediterranean. It is believed to have been extended throughout 

Europe by the Celts years before the time of Christ. The existence of wild 

cabbage in England, France, and Denmark has encouraged the impression, 

however, that cabbage originated in western Europe. The wild forms differ 

tremendously in morphology and eating qualities. 
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Experimental work in England has shown that the wild, headless cab
bage can be bred within a few generations to form loose head. Or if the stems 
have a tendency to swell, the plants can be bred to form the turnip-rooted 
cabbages. The first cabbage varieties were therefore probably of the loose 
leaf type. The Savoy type cabbages of Southern Europe, which form rather 
loose types, are representative of the primitive type of varieties, but differ in 
their rugose or blistered leaves. Some are attractively colored by anthocya
nins of the epidermis. 

The headed cabbage. on the other hand, appears to also be ancient in 
origin. There is some suggestion that hard-headed cabbages came from north
ern Europe. but it is uncertain whether the historical distinctions found in 
the literature were only the result of growing similar varieties in different 
places. Fhe heading tendency, for example, is much less evident in warm than 
in cold climates. Modern varieties can be conveniently divided into 5 varieties, 
depending on shape of the head (flat-headed, spherical, egg-shaped, elliptic, 
and conical. All these various types are still represented by at least a few 
existing varieties. 

Cabbages are slow-growing biennials which have three distinct periods. 
In the first period the rosette of vegetation is formed. This is a relatively rapid 
phase, during the latter part of which the head forms. Cabbages then pass 
through a period of rest when the rudiments of the bloom are formed. Fi
nally the inflorescence develops rapidly, forming of the plant an upright, 
branched, prolifically flowering structure. However, seed production dictates 
some modification of the growth pattern. The plants are removed about the 
time of frost, stored until spring, and then replanted. The heads are partially 
cut to permit the growing point to emerge with little obstacle. 

Cabbage is definitely a cool season crop, and reaches its perfection in 
cold climes. Cold temperatures of winter are necessary to stimulate flower 
production. Frosts are well tolerated; the collards, in fact, are much improved 
in flavor by frosts. The bulk of the world's cabbages are grown in the cold 
climates of the Northern Hemisphere. Nevertheless, cabbage, perhaps better 
than any othel temperate zone green, can be grown successfully in the tropics 
(Fig. 35). 

Perhaps the tropical area where cabbage and related crops have been 
most thoroughly studied is the Philippine Islands. Here a wide variety of geo
graphical conditions, altitudes, shores, etc., blend to form i mosaic of cli
mates. Cabbages are grown throughout the year in high, cool, moist regions 
(Fig. 36). Nevertheless, during the cool months of the short day sea.on cab
bages are also successful in the lowlands. In the latter case the plants may be 
established during warm weather but plantings should be timed so that head
ing of cabbage corresponds to the cool weather. 

Cabbages are not particular about their soil preferences. Earliness is 
associated with sandy soils, and high, late yields with clays. Soil pH of 6 to 
6.8 is optimum. Al important feature of the soil is its available moisture. An 
abundant supply of moisture is necessary for this crop. The soil is usually 
worked thoroughly and then formed into shallow beds of one or two rows. It 
is beneficial to incorporate an organic material or complete mineral fertilizer 
in the soil before planting. 

Cabbage may be planted in special seedling beds, and then transplanted 
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or it may be seeded directly in the garden. The former method makes possible 
careful soil sterilization as well as special attention to nutrient status. How
ever, transplanting always delays the crop to some extent. The seeds are 
planted not more than 1.5 centimeters deep, and germinate in a few days. 
Plants must be maintained in excellent condition, for those stunted by com
petition, drought, or poor nutrition do not yield satisfactory heads later. if 
plants grow too rapidly they may be held back by withholding water. Gener
ally about 4 weeks are needed to produce suitable plants. Plants should be 
exposed to harsh conditions for about a week to harden them before tranls
planting. Plants that are too large at transplanting (steni diameter of 6 mam. 
or more) might have passed the juvenile stage. Exposure to cold temperatures 
can thus induce flowering instead of head formation. Transplanting in the 
garden is most convenient at about .5 meters, in rows one nieter apart. How
ever, optimum spacing depends on the variety. Plants should be removed 
from seed beds with some soil to avoid too much damage to the root system. 
Adequate irrigation is needed from the very beginning. 

After the plants are well established they benefit from extra nitrogen 
fertilizer. Because cabbages are shallow rooted, they must be irrigated fre
quently. For such fast growing plants, weed competition is particularly dele
terious. Commercial herbicides are often used after planting. Hand cultiva
tion should be as shallow as possible to avoid damage to the root system. 
Cabbages are susceptible to attack by many insects, especially caterpillars. 
but control measures cannot be given here. It is interesting that in some areas 
dead worms collected on the plants are mixed in a spray to spread tile di
seases that killed them, a primitive but effective biological control. Nema
todes may cause severe stunting. 

Cabbage is ready for harvest 3 to 5 months after planting (Fig. 37). 
Although the leaves are edible at any time, the plants are generally left until 
a hard head is formed. The time required is chiefly a function of variety. 
Most cabbage harvesting is still done by hand. The stalk is cut with a sharp 
knife. For marketing heads are trimmed of most af the outer leaves. Once 
harvested, storage characteristics are usually pretty good. Fresh heads can be 
stored at cool temperatures tip to 6 weeks without serious loss. Much longer 
storage is feasible if quality loss is tolerated. When stored cabbage is removed 
from the cold, rapid deterioration occurs. 

Some varieties grown in the tropics are listed below. Many others have 
also proved suitable. Hybrid varieties are often widely adapted and are quite 
vigorous. 

Variety of cabbage Region where used 

Ballhead Hybrid Queensland 

Greengold Queensland 

Greygreen Queensland 

Enhuizen Glory Queensland, Tanzania, Philippine Islands 

Vanguard Queensland 

Early Jersey, Wakefield Queensland, Tanzania 

All Seasons Queensland 
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Jubilee Hybrid Queensland 

Summer Pride Sierra Leone 

0 S "ross Sierra Leone, Philippine Islands 

Copenhagen Market Hawaii, Tanzania, Puerto Rico, 
Philippine Islands 

Cape Spitzkool Tanzania, Puerto Rico, Philippine Islands 

Brunswick Tanzania, Colombia 

Emerald Colombia 

Golden Acre Puerto Rico, Hawaii 

Sucession Puerto Rico, Hawaii 

Cabbage is one of tile best sourccs of edible green leaves, not only be

cause its yields are very good, but because of its nutritive value. Water con

tent is very high, about 92%. It is a very good source of calcium and vitamin 

C, a fair source of A and B vitamins, and it is a good source of protein but 

only a fair source of energy. Because of its high production, it is usually an 

inexpensive food. 
Cabbage is versatile in its uses. As a salad plant it is excellent, but some 

people object to its strong odor caused by a sulfur compound. Asa cooked 

vegetable it is used in a variety of forms, including stews with other vegeta

bles. It call be preserved by pickling to give sauerkraut. 

Other Cole Crops 

The leaves of practically all Brassica species are edible, but the strong 

flavors of some species are disagreeable or too strong for most people's taste. 

Most of the important species have been mentioned earlier. The edible leaves 

are usually not eaten, however, in special forms such as broccoli and cauli

flower. Of the various species, Chinese cabbage, Brassica campestris L., is 

surely the most important except for cabbage itself. 

As its name implies, Chinese cabbage is a native of eastern Asia. Its his

tory is long, for it is believed to have been cultivated before the time of 

Christ. From there it was introduced to adjacent islands in Pre-Columbian 

times. Therefore, Chinese cabbage is well distributed and well known in the 

Asian tropics, but is little known elsewhere. 
Chinese cabbage resembles lettuce in many ways. The leaves are usually 

rugose and are formed into heads which are less compact than the heads of 

typical cabbage. While heads form rapidly, sometimes in as little as two 

months after planting, they vary in shape. The Pekinensis forms are narrow 

and upright, and in fact resemble romaine lettuce. The Chinensis forms do 

not form solid heads but are more open, and resemble swiss chard, especially 

because of their prominent white petioles. 

The species is a short-lived annual which usually is planted either during 

the winter or spring. It is highly responsive to differences in both temperature 

and day length. High temperatures, while useful in reducing flowering tend

ency, lead to bitter flavors and soft heads. High quality Chinese cabbage can 

only be produced at cool temperatures, such as 15 to 201C. Day length also 
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influences plant growth. The long days of summer are conducive to flowering, 
but so are cool days. 

Chinese cabbage is usually produced as a late fll or early summer crop.
Unless special precautions are taken to protect it from long days, it is not 
grown for heads during long, hot summers. Nevertheless, something edible 
can be had from Chinese cabbage at all seasons and climates of the tropics. 

Plants for transplanting are usually produced in carefully tended beds 
where frequent watering is necessary, and mulch can be used to maintain the 
humidity. The plants grow rapidly aInd are ready for transplanting 3 to 3 1/2 
weeks after seeding. They require a rich, well-fertilized soil. After transplant
ing they are maintained in lush condition by applications of nitrogen fertilizer 
and by frequent irrigations. The mature plants may be ready for harvesting in 
as little as 20 days after transplanting. More frequently the total cycle from 
seeding to maturity is 2 or 3 months. 

Chinese cabbage has many uses. It is commonly used raw as a salad, or 
is cooked as a green. It may also be fermented and stored in salt to give a 
unique dish. It is sometimes dried for later use. In addition, it can be stored 
under cool conditions for up to 3 months. Chinese cabbage is a good source 
of calcium and vitamins A and C. Because of its rapid growth it is a food pro
duced very efficiently. 

Areas of the tropics where Chinese cabbage has been very successful 
include Southeast Asia, the Philippine Islands, Puerto Rico, Central America, 
Sierra Leone, Nigeria, and Hawaii. 

The leafy species of Brassica, collards, kale, and 'nustard, while less; 
popular and more strongly flavored than the cabbages, merit more attention 
in the tropics for several reasons. They are more amenable to the continuous 
c-opping desirable in the home garden. Because of their open structure they 
are greener. They are for their weight more nutritious than the cabbages. 
Whereas the former require a cool temperature, tropical mustards can be 
grown in the tropics almost year around. 

As a summary. the Brassica species are very useful in the tropics when 
care is takcn to give them appropriate environmental conditions and treat
ments. They merit niore extensive trial in the home garden and more exten
sive breeding work to eliminate sensitivity to hot weather. In contrast to most 
green leaves of the tropics, Brassica species are easily available from seedsmen 
and thus available almost anywhere. 

Other Leafy Crops 

Endive and chicory. Two closely related leafy crops are sometimes 
grown in the tropics, Cichormn emihia L , endive, and C. ihtybus L., chic
ory. The former species is believed to have originated in Eastern India, prob
ably from high elevations or cool climates. However, it is best known, and has 
been developed as a vegetable chiefly in Europe. In the tropics, on the other 
hand, endive has been grown frequently in tropical highlands where its cool 
requirements are met. Chicory originated in Europe where it has been used 
for a number of distinct purposes. It is seldom seen in the tropics, ind indeed 
requires somewhat more stringent conditions than endive. Whereas endive is 
grown chiefly as an annual or biennial, chicory is known mostly as a perennial 
species. 
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Endive is a good substitute for lettuce in the tropics. Although a cool 
season crop, endive withstands heat better than lettuce. It is normally sown 
either in the fall or very early spring so that its growth cycle is fiiislied before 
the coming of very hot weather. 

The leaves of endive can be used as a fresh g.,een in sidis. or as
cooked green. Their flavor is strong and bitter, however. Itl order to avoid this 
taste and to produce a more succuln t product, the leaves are blanched be ore 
harvest. This is done by gathering up the large outer Leives into a loosehbunle 
and tying them with a string. Blatiching requires '0 da vs to 3 weeks in the 
tropics. When tie plant is harvested by cutting it awa y" from the roots. th-i
large, outer leaves are discarded. Blanching must be avoiled in wet weather 
because rotting of the inner head easily occurs. Some varieties, such as 
Broad-leavcd Batavian. form loose, natural heads. aiid these are seII-bltichiuig.
and less susceptible to rot. Other varieties are somuetimies blanched by crowd
ing plants in the row. 

In common with most greens, endives rcquires rich ciultur;d ctnditions. 
high fertility and lots of water. Seeds should be started iii the irci where the 
mature plants are desired, as the) do not trmsplant well. Plaits are spaced
25-30 centimeters apart. The lhoihl forced along toplants be miaturity as 
rapidly as possible. In the tropics endive has been reported successfIl, chiefly
at high alti-udes, in Puerto Rico, the Philippine Islaids. West Africa. M,.i-. 
gascar, and Hong Kong.
 

In contrast to endive, chicory is scldom 
seen in the tropics. and merits 
further trial, especially at high altitudes. It is somewhat 111.1rC itissv thm eii
dive in its requirements, and probably this lcCOLnts for its n1eIzlect. Chicor)' is 
best known as an adulterant for coffee. 'File perennial tap roots are wshed. 
sliced, dried, and ground to m~ikc a cofTfee-like product. Chicorv is also tised 
as a pot herb, but the coarse leaves are so bitter thit two lh;ages oftcookti 1.g
water are recommended. Such leaves ;re seldom miiirkeled. However, al
though seldom practiced. the leaves ot chicory cain be blimnched ii iiutch the 
same way is those of endive. Another practice is to batk soil around tile 
plants to blanch tie leaves. 

Chicory is at its best when bliteed in tile dark. 'he roots ;re removed 
at maturity and stored in a cool place uitil desired. Then. when placed ill a 
warm place, they begin to sprout. Although this can be done ill light, ill tile 
darkness tile new leaves ire blanched aid teliler. If soil is heaped oet tite 
roots, or if straw or other substitute is used, the -eritliti.iting shoot forms at
soft, delicate head commonly known as whitloof. This vegetmble is lighly 
Csteeh ed. 

Chicory appears to be widely adiptetl. f ir weedy frliils ii.ivC been ill 
troduced throughout the temperate Zone md ill solie parts of the Irlics. 
Because of its excellent u]lillit y as a spt'ialtv leAc vegeti.lle. i timerits atten
tion to see if its culture cal be adapted to ii t tropics. 

Spinach. The word spinach is often ised for mlaiy kitIds oI edible greeCi
leaves. Nevertheless, its meiost widely u nderstood is ige is is a cotltillot iliti1e 
for thie species Spioacea olertcaeC L.., the spinach o tile temperite zone. The 
mem ber of the fa ily Cheti opodiaceac was ititroduced i to EIurope frolit " 
Southwestern Asia, where it has contittieto evolve is af cool season crop.
Spinach may be eaten either raw itt sald.l or cooked si pot herb. 
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The habit of spinach is to develop a seed stalk rapidly in the tropics. 

'this characteristic is related prilnarily to day length but also is influenced by 

temperature. Therefore, in most areas of the tropics spinach is not successful. 

It is rarely grown, and then only at altitudes of 1,000 meters or more. 
Spinach grows rapidly, especially when well fertilized with nitrogen, 

and thus needs a rich soil and much attention. A rosette of leaves forms first, 
from which the flower stalk originates. Normally the plants are harvested just 

once from 6 weeks to 3 months after planting. For all its vaunted food value, 

its high vitamiin, mineral and protein content, spinach has one defect, a high 

content of oxalic acid. Because oxalic acid combines with calcium to make it 

unavailable to the body, too much spinach in the diet can be detrimental. 
In contrast to most plants, spinach is relatively rich in the essential amino 
acid methionine. 

Species of plants. like people, differ in their ability to adjust away from 

hone. The true spinach is a plant that has not found a home in the tropics. 

Swiss chard and beet greens. One of the most ancient of European vege
tables is Beta vt'o tIris L., a very diversified species with many cultivars includ

ing the well-known sugar beet, the table beet (red and yellow forms) and 

swiss chard. Lesser known fornis include other chards (red, "black"), the sea
beet, the silver-leaf beet, and the margold. The species also has wild forms 
that extend from the Canary Islands through the Mediterranean to western 

India. They are eaten, as pot herbs. The origins of the numerous varieties of 

. id'aris are not well known, but many forms were described before the 
time of Christ. 

Althoiugh the leaves of all 1. m,Iqiaris varieties, including table beets and 
sugar beets (Fig. 38) are edible, only Swiss Chard merits attention here. The 
other chards are too difficult to obtain and are seldom seen on the market. 
Chard is simple to grow. and very tolerant of differences in soils. Although 
a cool seisoni crop, chard is quite adapted to cool regions of the tropics, can 
tolerate some heat, and produces reasonably well in the lowlands. The seeds 
;ire large and encased in a corky coat. They germinate rapidly and furnish 
edible greens within a few weeks. Leaves may be cut at any tine for use as a 

spillach (nevI:r as a salad green). With care the entire loose head may be taken, 
leaving tihe base Of the leaves and part of the stem so that regrowth may oc
cur. A better practice is to cut only the large outer leaves. This continuous 
croppinlg feature of' chard recoinmends it for the home garden. Furthermore, 
chird is biennial and may be cropped a second year unless seed stalk forma

tion occurs. Leaf stalks are sometimes prominent, and may be cooked sepa
rately fron the leIaf in the form of celery or asparagus. 

Yields of chard are spectacular. Careful culture, based on small scale 
experiments, has yielded 11l) to 400 metric tons of edible greens per hectare 
in) the tropics. 

Varieties include both smooth-leaved or savoyed (rugose) types. No 

special varieties have been developed for the tropics, but those from temper
ate zones such as Fordhook (;iant, Dark Green Lucullus, and Large Ribbed 
White serve well in the tropics. A red-leaved variety has been given the name 
Rhubarb. 

Swiss chard has been successfully grown in Tanzania, West Africa, the 
PhilippinIe IslamIds, Puerto Rico. Curacao, and without doubt in many other 
areas of the tropics. As an old standby, a prolific and dependable source of 
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greens, it merits much more extensive use. 
Celery. Apium graveolens L., is not usually grown for its green leaves.,

but its fleshy petioles. As a popular salad vegetable as well as pot herb it 
merits consideration here. It is a wild plant of marshy places, found native 
from as far north as Sweden and as far south as Algeria. However. by now it
is widespread as an occasional weed throughout the temperate zones. It is
apparently a Johnny-come-lately among cultivated vegetables, atlough it was
used earlier as a wild plant for medicinal purposes. It is interesting to note 
that a tuberous form of celery exists in the temperate zone. celeriac. The
thickened crown is used as a vegetable. Leaves and petioles of celery may be 
dried for later use. 

rhe culture of celery is rather specialized, especially when blanched 
petioles are desired. Its requirement for cool weather is met with only at
higher altitudes of the tropics. At higher temperatures (Iower ;altitudes) tile 
petioles of celery tend to be tough and stringy. A variety grown in the Philip
pines with short, compact stems is heat resistant. Rich soils are rcluircd, .od 
this generally involves the use of manurc. The small seeds are normlly gerni
nated in a separate bed, where they are seeded very near the surface. Seed
lings are transplanted when 5 or iore centimeters high, and o11ust be pro
tected from the sun for a few days. High nitrogen fertilizer anid frCqulent
irrigation is essential for best growth. The growing scason is radier long.
about 5 months. During the last few weeks green varieties ;iresometimes tied 
up with paper to blanch the petioles. 

Because of its long season and special requirements celery cannot be
recommended as an important source of edible green leaves. It has been 
grown successfully, however, in Tanzania, Philippine Islands, Puerto Rico. 
Hong Kong, and other parts of the tropics. 

Miscellaneous Species 

A few green-leaved crops from the temperate zone arc seldom seen in
the tropics but for completeness should be mentioned here (l'able 9). 

Table 9.-Miscellaneous green leaves of the teiperate zone seldom 
seen in the tropics. 

Common niam. Scientific name Origin 

Mountain spiz'ach Atriplex horteisis L. lurlpc 
Dandelion Tartactmz oIfici,ai. I.. Europe 
Garden cress Lepidium sltiiom L. [Europe 
Corn salad Izleriaell, olitoria (L.) Poll Eurlop 
Rocket salad Eruca satiaMill. Mcditerra neanm 

region 
IRhubarb Rhe mn rhapoticm I . Southern 

Silberi 
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Ground Ash Angelica archangelica L. Europe 

Chervil Anthriscus cerefolium (L.) Huffni. Europe 

Thus, it can be seen that while temperate zone green leaves are not 
exactly strangers to the tropics, neither are they perfectly at home. Most spe
cies can be grown successfully at high altitudes or during the cool season. On 

the other hand, a few are of much value in the hot, moist tropical lowlands. 
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CHAPTER VIII 

Lettuce in the Tropics 

The queen of the salad plants, the leaf that is synonymous with salad 
in most of the temperate zone, that exquisite, crisp foundation for the salad 
dish that also shreds into a fine and almost neutral medium for a variety of 
tasty sauces, is, of course, lettuce, Lactuca sativa L. Lettuce is not only salad, 
but it is money, a vegetable crop of sizeable importance to temperate zone 
economies. It is a modern crop that has emerged from primitive agriculture 
to be one of the most tenderly handled farm products, yet it is produced in 
a mechanized manner surpassed in few instances. Fortunes are made and oc
casionally lost in lettuce as growers scramble to anticipate and to dominate 
the vagaries of the lettuce market. With respect to lettuce, society has reached 
new heights of agricultural perfection, and marketing integration. It is just a 
leaf, but there is no other leaf like lettuce. 

IattiCa, the genus to which lettuce belongs, comes from the latin word 
lac which refers to the milky juice found in all species. The plants are annual 
or perennial, mostly herbacious, and mostly distributed throughout the trop
ics. No systematic attempts have been made to resolve the taxmonoiy. 

The genus Lactioca has its origin in the basin of the Mediterranean. 
where four closely related species (Jrcur. These, like so many weeds of th 
area, are now widely distributed. One, L. serrioli, inhabits the south shore. In 
many ways. though wild, it resembles cultivated lettuce. Furthermore, it can 
be hybridized with lettuce, and apparently such hybridization occurs in na
ture, even without the help of man. The rather similar morphologies, the fact 
of hybridization, and the similarity of chromosome number suggest that cul
tivated lettuce originated from something like this wild species. On the other 
hand, tile wild L. serriola, as we kno w it. has iso tundoubtedly been influ
enced by its proximity to tile cultivated forms. The interchalnge of gerni 
plasm has probably been continuous. rhe result has been the production of 
a cultivated species with a high degree of genetic plasticity and a wild species 
that has spread throughout the tropical world. 

paintings in Egyptiat tolmlbs dating frolm about 45010 BC reveal i type 
of lettuce with long pointed leaves. not oulch different flotol romnaine lettuce. 
Lettuce was eaten by the kings of Persia as early is 550 BC. It as cUItivated 
at a very early late ill Greece. and Ilter in Roole. Thc varieties of' lettuce 
were leaf types. In a "herbal" or plant notebook of' 1513. a lettuce in bloom 
is depicted, but with the namlc Lactncia capitatta, the first histolical record of 
head lettuce. Lettuce introduced to China ill 600 to )00 Al) developed along 
different liles, and in fact tile fleshy stem became the principal part eaten. 
Lettuce was introduced into the New Wo)rld with almost the first of the cx
plorers, but tile recorls slow that it was first cultivated ill tile colntries of 
the Caribbean. 

Modern varieties of lettuce may be divided i!tto ,4 groups. The cos let
tuce varieties are those such is romainte with long. upright leaves and a 
marked midrib almost to the tip. The tip of the leaf is blunt. The leaves are 
somewhat folded antd grouped into loose hetads. Leaf lettice varieties (Fig. 
39), oit the other hand, are alhost orbicular, atd rather prostrate. The midrib 
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is much branched into smaller veins. Cabbage lettuce has much the same type 

of leaf but the leaves are gathered into a tight and succulent head. Asparagus 

lettuce varieties are seldom seen. The young stems are tender and edible 

whereas the light grey leaves are unpalatable. In addition to these, many 

primitive forms have been found that do not fit well into any classification. 

The life cycle of lettuce is closely related to its cultural requirements. 

The general tendency of lettuce is to form a rosette of leaves near ground 
level during the cool months of winter or spring. As temperature increases, 

flowering is stimulated. From the rosette develops an upright stem, char

acterized by few leaves, that rapidly comes to flower. Thus, lettuce is an an

nual plant, or when planted very late in the year it can be said to be a bien
nial. The annual habit and the tendency to flower when temperatures are too 

high are characteristics which influence the success of different classes of let

tuce in the tropics, but within each class, varietal differences with respect to 
heat tolerances are well known. 

The most tolerant of the lettuces to heat are the cos varieties. Most 

such varieties were developed in the warm southern regions of Europe, but 
cool-requiring varieties are also known in England. The head type lettuces 
are the most demanding in their environmental requirements, while the 
leaf varieties are variable and intermediate. 

In contrast to its heat sensitivity, lettuce is not responsive to photo
period changes. 

Lettuce has little value as a food. Its content of water is 94-95 percent. 
Protein, and vitamin B and C contents are much lower than those of almost 
all other green-leaved vegetables. Lettuce contains worthwhile amounts of 
calcium and vitamin A, however. The chief value of lettuce in the diet appears 
to be that it adds bulk, and serves as a nedium for other items. 

Many varieties of lettuce have been tested in the tropics. Most of these 
that have done well are listed in table 10. The varieties Penilake, and Imperial 

847 are good and seed is usually available. The soft headed Variety Mignon
ette should be very good for the home garden. The old standby, Slowbolt is 
the best known leaf variety in the tropics. The varieties from Hawaii were 
bred there for heat resistance and merit further trial. 

Soil Requirements 

Lettuce is grown throughout the world on many different types of 
soils. The commercial production in New York is chiefly on muck soil rich in 

organic matter. In California the soils are much lighter and loanier, or even 
somewhat sandy. A heavier soil is desirable when the crop matures in hot 

weather. The root system of lettuce is not extensive, and thus the soil must 
be capable of holding sufficient water. Nevertheless, poor drainage is not tol
erated. Lettuce does not thrive on soils too acid in reaction. but it Can toler
ate some alkaline soils. The optimum soil pH is 6-6.8. Liinmg aimacid soil in 
excess of needs can cause chlorosis of lettuce. 

Modification of the Chimate 

In the tropics (Fig. 40) lettuce is generally grown at high elevations of 
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1,000 meters or more. When grown in coastal lowlands it is usually successful 
only during the cooler months of the year. Nevertheless, on the scale of the 
home garden some modification of the micro-climate is possible to extend 
the season when lettuce can be successfully produced. 

The most important climatic modification desired is the reduction of 
temperature. High temperatures not only lead to bolting, but are also respon
sible for the bitterness of lettuce. Any of the following methods are useful: 
partially shading lettuce with plastic screens, slowly maturing plants of other 
crops, or of Lactuca indica L., maintaining cool conditions near the soil by 
appropriate watering, or mist spray during hottest hours of the day. 

Structures built to give shade have the further advantage of protection 
of the plants from torrential rains. Screens break large drops into small par
ticles, which usually do not harm the delicate new lea-"es. 

Table 10.-Lettuce varieties reported as successful in the tropics 

Head Lettuce Note 

Great Lakes, especially 118.456,659 High elevations 

Iceberg High elevations 
New York (Webb's wonderful) High elevations 
Trocadero improved High elevations 

Oswego Middle elevations 
Calmar Middle elevations, Mildew resistant 

Imperial 44,847 Middle elevations 
Sutton's Middle elevations 

Yatesdale 

Winterlake 

Pennlake Medium elevations 
Minetto Heat resistant 

Laepili Medium altitudes 
Kulanui Medium altitudes 

Kauwela Heat resistant 
Ankentue Tipburn resistant, heat resistant 
Mignonette Heat resistant 

White Boston 

Leaf and Cos Lettuce 

Black Seeded Simpson 

Early Curled Simpson Middle elevation 

Slobolt Heat resistant 
Ruby Heat resistant 

Salad Bowl Heat resistant 

White Parris Cos Heat resistant 
Parris Island Cos Mosaic tolerance 
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Cu!ture 

Lettuce seeds ire small, and the plants established from them arc weakand slow to establish themselves. Special care in starting and tending plantings is desirable, and pays dividends in terms of future yields. Shallow wooden boxes or flats are convenient for sorting the plants. The soil should beloamy, finely sifted, fertile, and sterilized (small quantities of soil can be sterilized in the oven of the kitchen). The seeds planted in furrows can be covered with about .5 centimeters of fine soil. Protection from ants, which carryoff the seed, may be necessary. Germination requires cool temperatures andthese may be hard to obtain in the tropics. Watering should be managed withextreme caution. When plants have grown to the 4 or 5 leaf stage they shouldbe transplanted without pruning to the garden beds of carefully prepared,fertilized soil. The beds should be watered in advance and then allowed todrain so to avoid mud transplanting. if the seedoilas flat is also wateredshortly before planting, the seedlings can be removed easily with minimumdamige to roots. Thethe plants are transplanted at distan~ces of 15 to 20 
cele timIeters. 

As an alternative. the lettuce seeds may be scattered over the very carefully prepared bed, covered with a light cap of soil, and watered with care.After germination occurs extrathe plants can be thinned out, leaving the
largest to continue growth.

The newly planted beds need some protection frotn hot tropical sunand from torrential rains. Temnporary shelters may be useful, or if shade isnot too intense, may be ised throughout the growing season. Plantings Mustbe irrigated with care. Subsoil irrigation is a common practice. Because oftheir shallow root system, lettuce needs frequent watering. Several weeksafter traisplantinig. a fertilizer high ill nitro"gCn (such as ainllonitul sulphate)is required to keep plants in a vigorous, succulent, condition. '['he beds shouldbe weeded periodically, and plants that begin to bolt (develop floweringspikes) should be reol)veL. If such plits are caught early enough they are 
still useful as saliad.
 

Still another convenient way 
 to grow letIuce, especilly the leafy varieties, is to soxv or transplant 
 uniong groxwing corn, toiiato., pepper, or egg
plants. The shade is beneficial for the lelttce and the plants usually complete
their developmient before the shade-giving crop begins to mature.


A variety of insect pests attack Icluuce, bot these are seldoiti a serious
 
prodblem. IBecuse (Ie life 
 cycle of' lettuce is short, diseases aresevere. It is bevoid the "cope of' this book to 

not usually

consider pest control problems.


()tte advantage of 1,'if lettuce plintings is that some leaves may be liarvested at practic.lly all seCalsns. Lven the small plamts are edible, The largerleaves of developing plaits cii be reiovcd -it any time. An alterlnative ieansof harvest is to cot all of the Laves .f the plant without danmaging the growing point. A hew set of leaves will rapidly develop. ()r. the entire plant canlbe remioved IFrolm the soil. and tile root cut away. The ilre tender portionsof the 1 aiit receive slIe protection froml die coarser outermlost leaves. The)u1lk of the Ical let tice harvest can be expected 35 to .10 days after sowing.
Trainsplaiting delhys matura1tiot. 

IHead lettuce varieties are normally not harvested until a firm head is
prodiiced (Fig. .1 ). Two monthis of growthor three ire usually required. The 
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CHAPTER IX 

Tropical Leaves That Are Poisonous 

Although the leaves of the vast majority of tropical species are harn
less, many poisonous species also occur and some are common. Because in 
this book over 400 species with edible leaves are mentioned, it would be a1 
tragic error to believe that all leaves are edible, or that by simple trial and 
error the edible can be distinguished from the inedible leaves. Persons with 
a strong interest in edible wild plants are cautioned to identify plants care
fully before testing their edible properties, and then to move'c with extreme 
caution. 

The subject of plant poisoning is a very complex area treated in detail 
by numerous texts. As aI general rule the plants of no one family can be sin
gled out.as particularly dangerous, but some families have more poisonous 
species than others (Table 11). May edible plants have neai relatives with 
poisonous parts or are themselves poisonous at tines? Not everv individual 
of a poisonous species is necessarily poisonotus. Of a pois1o)ILIS plant some 
parts may be poisonous while other parts are not. Tliese parts may be poison
ous at one time, and not poisonous at another. Luave:s. for example. ale most 
often poisonous when they are mature, but exceptions occur. Fruits. on the 
other hand, are often most poisonous just before naturity, but on maturity 
the poisonous substances are remetabolized. Seeds are particularly likely to 
be poisonous. Furthernore, plants that are very common and are not thought 
of as poisonous may be poisonous under certain circulistances. for exam ple. 
when they accumulate toxic substances fron the soil. Species oifplants that 
are toxic to one species of animals arc not necessarily toxic to other species. 
Thus, the entire subject of toxicity is complicated by special consideratiotns. 
When plants are known to be paisonous, very special knowledge of the con

ditions under which they ;Ire Evennot toxic or can be tdctoxified is necessary. 
the experts do not have all of the facts. Thus, with leaves igood rule is. --if 
in doubt, don't." 

The poisonous substances in plants can be classified inmany ways. For 
example, they can be considered primary and secondary substainces. The 

primary substances ;irethose which aire comn ii to all, or aliost all plants. 
play an important role in the growth and inetabolisii of' the plant. and are 
necessary for the continuance of plant life. Such pri mary substances arc sel
doin poisonous. However. under unusual coinditioiis, anditcca siOtnally eveni ill 
normal circulmstIIces such substances aCCUiiulLIate to the point that they arc 
toxic. The second group of substances (secondary substances) are not found 
in all plants but occur especially in certain species that we identify as poison
ous. Secondary substances are not necessary to the norllal metaolbism of tlie 
plant but fill special roles. It is generally believed that poisonous substances 
give tile plant some protection from animial pests, and that they have thus 
evolved as ilechanismis of protection. Iii the iajority of the poisonous species 
the function of the poisonous substance is Unknown. Inaddition to these 
classes of poisonous substances, poisons can exist in the leaves that were 
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taken from the soil and then ret;,iued or partiaily metabolized by the plant. 
Poisonous plants can be classified by their physiological actions which 

differ considerably, but three classes can be distinguished. Some poisonous 
plants are toxic on contact. Thei effects may be immediate, resulting in itch

ing or pain. or may be delayed. with itching, derinatitis, or blistering occur
ring several days after contact. The resulting condition can last for aI few 
hours or for lays and weeks. The poisouoLis substance from such plants is 
often found in the milky juice or resinous secretion. 

Stich poisoning by contact must be distinguished fromilleciallical irri
tation (Fig. 43). For the sake of completeness a few leaves that mechanically 
irrita te are considered here, but such irritation may not be associated with 
p)ois5oLs Sllbsta;ilCCs. h)a few cases llechlallical irritation and contact poison

ing go hand ill hid. 

A sccond class Of subst;Miccs includes those that interfere with normal 
bodily functions arnd thus are usually lot IMrmful uinless ingested. Such stilb
stances may be iimediately -.,xic iii small quantities. may be chronically 
toxic over long periods of time, in which cases effects arc acculnUlative, or 
they iay be tolxi" 0111, when talden ill such quantitics that tile body cannot 
throw off the effects rapidly ciaough. The principal cOMILpouldLs are classified 
;IsAlkaloids. glvcosides. resinlloils, lnd organic acids. Inorganic compoillnds, 
sich ,IssieiuliiI, also call be classificd here. 

A fiinal imlpotant class of plant poisons. but one more important for 
animials tham for iman are those that sensitize the skin to light. After ingest
iligsufficiemlt tLla;ltities od thme foliage, and only after exposure to sunlight, 
charactcristic diseases develop which cal result ill death. Skin color appar
ently can prwidc somc protection against photodynamnic plant poisoning, 

perllaps by impeding the deep pellctratioll If light rays. 
A classification of pIlisolOos principles of plants giveil by J. M. Kings

bury (1961 is useful to poilt out the diversity of plant poisons: 

Alkahids 

Piolypeptides 

Amilies 

(Glycosides 

Cyanogenic 

(;oitrogellic 

Irritating oils 

Couniliarn derivatives 

Steroid and tritermeroid derivatives 

Cardiac glycosides 

Saponins 

Oxylates 

Resins and resinoids 

IToxalbumins 

Minerals 
Copper. lead, florine, mangalese 

Nitrogen 
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As nitrates, nitrites, nitroses, and gaseous oxides 

Selenium
 

Molybdenum 
Compounds causing photosensitization 

Primary photosensitization 

Heptagenic photosensitization 

From the standpoint of chemical constitution the most important 

group of poisonous substances found in leaves are alkaloids. These are sec

ondary plant substances, always organic inl nature (contain carbon) and al

ways containing nitrogen. In addition, they are normally physiologically 

active in animals, that is, they profoundly influence normal physiological 
processes, and because these effects ire disruptive, the substances are poi

sonous. Alkaloids are potent compounds often active in very small quanti

ties. Much of the value of folk medicine lies in the utilization of naturally 

occurring alkaloids. On the other hand, lkaloids have a long history of use 

in legitimate medicine, and of abuse as poisons for human beings. 

Alkaloids are most common in seed bearing plants, especially the I)i

cotyledons. They are uncoininon but not unknown in fungi and simple 

plants (cryptograms). They are not very common in Monocotyledons. More 

than 2000 alkaloids have been described, and new compounds are constantly 

being discovered. Extensive searches have been made of the flowering plants 

in search of new aikaloids of possible medicinal value. One report by J. .1. 

Willanian (1961) lists 3671 species known to contain alkaloids. This is only 

a very small portion of the number of species of plants in existence. In about 

half of these species the leaves themselves contain alkaloids. Since some alka

loids are the most deadly of poisons, experimentation with new species 

should begin by checking tIhe species name against the body of information 

already available, such as the above reference. 
Certain plant families have more alkaloid-bearing species than others 

(Tab!ce I 1). However, the distribution of' particular alkaloids andlclasses of 

alkaloids throughout tile plant kingdom is so irregular that no generalization 

or safe rules are possible. It must be remembered that many edible plants, 

especially potato, contain alkaloids, and that in small or ncrinal quantities 

these plants are not considered poisonous. 
Many plant poisons belong to a class of substances called glycosides. 

These are usually bitter, white, and crvstalliile. Copounds of Irlly types 

'ire held together in this group solely by the fact that their molecules include 

sugar side chains which ilcrease their solubility in water. These sugars may be 

broken from the ima iin n olectile (hydrolyzed), ;anaction which often increases 

the effects (f the poisonous substances. Unfortunately, many alkaloids are 

also glycosides, and thus the classes overlap. 

Tine cyanogenic glycosides are substances which yield the extremely 

poisonous gas hydrogen cyanide (prussic acid) oil hydrolysis. These ire very 

common througlout the flowering plants. In the Rosaceae the poisonous 

principal is called aimygdalin. The physiological action of HCN is to inhibit 

respiration at the cellular level, thus causing a type of asphixiation. Hydroly

sis occurs readily, and can be used to rid tile tissues of tine poison, which es

capes as gas. Because this type of compound is so important incassav, (Ahili
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hot esculenta) it is discussed more fully in chapter II. 
Goitrogenic glycosides are those that prevent the body from accumulat

ing iodine, and thus stimulate the formation of goiters. Species of several 
families, the Cruciferae, Rosaceae, and Umbelliferaceae are especially prone 
to this type of poison. Effects may be accumulative, and acute poisoning is 
unusual. 

Table 11.-Some families of plants with many alkaloid-containing species 

Family Number of poisonous species 

Amaryllidaceae 120 

Apocynaceae 220 

Compositac 200 
Euphorbiaceae 75 

Labiatae 50 

Lauraceac 65 

Leguminosae 500 

Liliaceae 100 

Loganiaceae 70 

Menispermaceae 70 

Papaveraceae 100 

Ranunculaceae 125 

Rubiaceae 175 

Rutaceae 180 

Sapindaceae 45 
Solanaceac 260 

Oils which are glycosides occur in the Cruciferae as isothyocyanates, 
and as other substances in Ranunculaceae. While usually recognized as skin 
irritants, they can be toxic if ingested in excessive amounts. 

Coumarin, under appropriate circumstances of fermentation or ensilage, 
can be converted into a poisonous glycoside which acts as a hemorrhagic 
agent. The compound, and poisoning resulting from it, are chiefly associated 
with the clovers (Melilotus). 

Steroidal and triterpenoid substances can be divided into the cardiac 
glycosides, such as digitalis, and the saponins. The cardiac glycosides are par
ticularly potent substances found principally in the Scrophulariaceae, the 
Liliaceae, and the Apocynaceae. The saponins are very widely scattered 
throughout the plant kingdom. Their action is chiefly to cause gastrointesti
nal irritations. 

Oxalic acid and oxylates are normal, widespread substances that can 
be metabolized by the body in small quantities, but which are poisonous if 
taken in excess. The soluble oxalates reduce the level of calcium in the blood. 
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The insoluble forms occur as crystal raphides that irritate the mouth and 

throat on ingesting them. The soluble oxylates are widespread and often re

duce the value of otherwise very nutritious leaves. Some examples of leaves 

with high oxalic acid content %.re rhubarb, spinach, beet green, and Portulaca. 

On the other hand, most :ipecies of aroids (Araceae) contain insoluble oxy
lates. 

Resins or resinoids are a variety of compounds found in sap that harden 

into vitrious substances, and arc inflamable. The poisons of the milkweed 
family (Asclepiadaccae) are.of this type. 

Occasional specialized proteins, toxalbumins, are found, which have 

unexpected physiological effects. These include the agglutination of erythro

cites, and often powerful enzymatic action. The leaves from castor bean (Fig. 

44) and tung contain such proteins. 
Inorganic or mineral substances often are associated with poisoning. 

This may be due to an excess of these substances in the soil, to the selective 

absorption and accumulation of such substances by certain plants that have 

an affinity for them, or to the residues left by pesticides sprayed on the 

plants. Selenium is actually required by some species, such as Astragalus, and 

such plants reveal the presence of selenium by their own abundant growth on 
may or by its lowselenium-containing soils. Molybdenum poison by itself, 

concentration may stimulate copper poisoning. 

Nonorganic compounds produced by the plants, including nitrates, 

nitrites, nitroses, and even gases of oxidized nitrogen, released by fermenta

tion processes, can be quite toxic. Unfortunately these compounds are very 
to be edible (lettucewidespread including among speciks generally thought 

and sweet potato leaves, for example). Sometimes external agents, such as 
so that norherbicides, stimulate excessive production of these compounds, 


meally safe leaves become poisonous. Nevertheless, poisoning is usually 
con

fined to animals. 
Photosensitization compounds are called primary if, as in the case 0f 

pigments from buckwheat, the substances themselves cause the poisoning 

when the skin is exposed to the sun. If the compounds are metabolized into 

poisonous pigments, after ingestion, the effect is called heptagenic photo
occur in the leaves of Lantana, 7"ribulis terressensitization. Such compounds 


tris, and Brassica tlalpus.
 
Thus, the poisonous substances from leaves are extremely varied in 

nature, physiological action, and distribution. In fact, it is frightening to 

know that so many leaves are poisonous. 
At least 10 percent of the species of plants in every environment bear 

poisonous leaves. Nevertheless the probability of poisoning from most plants 
courseis very small. The reason is that in most cases during the normal of 

events the contact between plant and human being is too inconsequential to 

permit poisoning. Eating the leaves provides a very intimate contact, but 

even so, depending on the kind of poison, quantities of some poisonous leaves 

can be eaten without causing poisoning. 
In considering the plants with poisonous leaves it is not necessary, de

sirable, nor possible to list all of the poisonous species here, since this book 
ones. The leaves that areis a treatise concerning edible leaves, not poisonous 

plants widespread throughout the tropics,treated are only those of common 
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comitmon to tile "ardelt (ncllding as weeds). nd tlus ilost likely to be a, 
s)rlrce 'f poisoniing. For convenience tile poisonllous plants are listed by 
fMiiilies. 

Acauliiaceae. ()iily af relaitively few plants of the Acantliaceac yield 
poisollolus leaves. generally dle to die presence of alkaloids. 'lhese inchlde 
johiia c'C im',i Merh. inl lh ibcr-ia alata loj., the clock vine. Never
tleless, leaves of the laitte are reported to beedible. 

Aiaralthaclea. A few com montoherbs which are ;iteoll as greei leaves, 
iicludinig of the gelera .1,oarwiits. Celosia. and (,XoilirIr',,ci have been re
pirtd to inittaihi s probablI y insignificant q;intities of' alkaloids.si;il, lltd 
HIowever, tihe poislittls Substance ilivl itoctk loss hlsl been) exc.ssiv' qlili
tities of titrate. 

Ainaryllidace. Tropical lilies, as ill tle case oiltemper;ite zole species. 
frequently are poisoltotis. The alkaloids or- other substances are i.sually pr.,-
Cnl chiefly io tie bilb. ;s in thie case atnd Jllt1 llis., but theof* Crillu ymeio 
leives liy conltil Silill iUailtities. All lily leaves shoild be thougliht of as 
potetitially poisionous. 

Anacardiaceac. The f~titily of the casliw is noted for its poisilitlois Sub-
StiCtC which s.Itlate ollig rashes in soiie anid not i other perso is. It the 
tr(pics of' the Aittericas ain illsidiotis grotup of plants of the c1i:; Copoochlidia 
(C. h)doca (I.) Urbin, C. Qlabra (Sctultes) Spret ) irritate the skin in ituchlt 
the sa te iainiter as do poisotn oak lind poisonlivy of the temperate otte,. ntt
fortunately,. the iritatiol appears severall days after tolchitlg tle plant. ;antl 
therefore a pci-sol walkig tlhrot t leit se brush cill Jcctitlaril it sholr't 
tiie what will explode into i viiolent irritationl later. The irritating princ'ipal 
cait be carrield tIhrollh tle body and cain restilt itllerptions f'ir frli the area 
of, conltact. 

The c ttillll ll ilglil . .1l Ii'ira io/iea L.., is bi lh a contact attd sto ll
ach poison t case ofi1ma1y persosl. AlthouLgh ir is conlumttptiot of" tleinl le 
frutit that is get rilly considered tle sotc f withl itflatillta ion. cotatict 
lie leaves. and1 especiallyile sa;p f lte tree ot lilripe friit call be cqutaiilv 

hlariitfUl. if spite of this the yountg leaves ;tre somlities atell. 
AimOiacac . I.eaves (f scvcril cotmittotn species of .'hozoo. includittg 

A1.S iiooo.1. tilie sugalr apple. ,ll -A.re'cit ,ai. the cts;rd apple, conttaii 
alkaloids attd ire potetttially poisolitls. Thfe leaves of" sot ilvaltfliias. 
oralilillenlls grovn for their attractive foliac,, are Also poisoitils. 

Apocynaceaie. Tlhis widespreld fitily is well knowvnt tfVirotiout tile 
tro)pics tir its poisolntous plalts. The S;i lp of tile lovely ornmilelltitaltrub .shlru 
)1,o1da ,athirti-ai I.., is (li1grlushL' purgtiv,. if takn itt qualitity. Leaves of' 
time elible fruit bearintg Carissa spLcies contain alkaloids. lhe gartlell ,,ilntd'r. 
ier,'oi oleidfr L. (Fig. .15) aind sotmte of its tropical relatives (',iheetia sps.) 
contain dangerous aillmtilts of toxic glycosides. It is Said that a siigle leaf, of 
oheiltder is sulfficienlt to kill i person. lPoisontimh Illay restlt ftoi't the rotlile 
handling and pruni!i ofilthese widLspread plaits. or froil inhlalatioll of" the 
smoke when the vegetative parts are urnted. It is a daigeroits plan for clhil
dreit, aind las only a louibtful place ill lte hone girdei. 'he leaves of tile 
frangipanis (Pltoeriasp.) containi t.akown alkaloids. 

As reported earlier, the youilg leaves of Calliarilthns risems (I..) (G. 
Don aire sonetiines e(lible. Tte older leaves of this aitd related species coitain 
alkaloids. Leaves and roots are tsed in folk tedicine to inuice voinitiig, for 
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their purging effects, or for the treatment of worms. 

Araceac. Thc aroids are obnoxious chiefly for the crystals of calciunn 
oxylatc which sting the skin or the roof of the mouth when ingested. Practi
cally all species contain some such crystals under some circumstances, and 
appropriate cooking methods are therefore required. ()ther species coltain 
alkaloids in their leaves. 

The comm1on Diffeinbachia, used as in attractive broad-leaved orna
iental plant, has an inlresting poisoning effect thought to be (uLIeto toxin 

as well as calcium oxylate crystals. After ingestion of juice or vegetative plant 
parts, the throat swells, preventing speech. The poisoning is usually teipo
rary, but fatalities have been reported in Brazil. 

Asclepiadaceac. The milkweeds, Asclepias sps.. of the temperate zotmes 
and the tropics are usually recognized as hazards to grazing animals. All parts 
of mature plants contain a poisonous resinoid, and glycosides and alkaloids 
are sometimes found. Symptotis include apathy, loss of muscular control. 
rapid pulse, and labored respiration. Young leaves of broad-leaved but not 
narrow-leaved species are sometimes cooked and eaten. 

The giant milkweed. Calotropis procera (Ait) R. Br.. very c0t1u10n in 
the tropics is also toxic, such that the juice from the plant was used inarrrow 
poisons and acts as a depilatory. A glycoside of the alkaloid calotropin and a 
cardiac glycoside have been reported to be the poisons. They stimulate tlhe 
heart excessively and can kill in small (loses very rapidly. 

Cryptostegia grandiflora. the rubber vine. (Fig. .16). is a very attractive 
shrub widely planted for its large lovely flowers. and for its adaptability to 
dry areas. The milky sap of the leaf or stert contains a toxic glycoside that 
produces an irritation of the skin, or if taken internally. a severe diarrhea and 
heart failure. Teas pti pared front the lea yes have proved fatal. Poisoning often 
occurs when the plants are routinely pruned. This species thus hardly Iterits 
i place ii the homne garden. 

Compositae. Among the composites there ;iremany species with I-. 
oids or other poisonous principles in the leaves, includitng species from genera 

of which the leaves are eaten. These include Artemisih, Senecio, I ernoiia.and 
Xaothiuo1. Frequently unknown. the alkaloids are often not presctt inharii

ful concentrations. 
Alenrites species, especial A. irdii Hemsl. (Fig. 47). the sottice of lung 

oil, are highly toxic due to the presence of a saponin and im unidentified 

poisonous substance. These .,ees ;, 'riietilttes grown is orlinetials for 
their large, attractive leaves. Symptoms ot poisoning include loss of appetite, 
depression, and hemiorrhagic diarrhea. 

Euphorbiaceac. This is a family usually recognized for its poisonous 
plants. The substances, usually alkaloids of the milky sap, are often poisonous 
on contact, and may be harmless after cooking. Individuals vary insensitivity 
to poisoning by Euphorbiaceous species. 

Tile leaves of most species of Crotol. conliti n, somewhat woody 
weeds of the tropics, contain iapurgative oil of formidable stremtgthi. Espe
cially well known in dry places, Crotons are seldom taken as food or feed, 
but because of their ubiquitous nature, constitute aconstatnt hazard. 

In another portioit of this text the young leaves of I-iolorbiapulcherri
ma Willd. are described aisedible. Nevertheless, ,iany persons are susceptible 
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to the milky sap of the leaves or stem, which causes a wicked irritation of 
the skin. This may crack open and become infccted. Pruning tileplants in the 
garden is a frequent cause of poisoning. Poisoning of children from eating the 

leaves has been reported. Strong stomach pains are a symptom. A dilemma 
thus exists, for young leaves are edible cooked. 

Most species of Jarrophaare poisonous due to purgative oil and a still 

unidentified substance. Boiling is said to render the poisonous seeds harmless. 
The very succulent species of h.uphorbia often leafless or with leaves 

during only part of their life cycle also contain a toxic milky sap that is very 
irritating to some humans. Anong the common plants causing poisoning is 
I. tirm'alli L., the pencil tree. 

The fallIIHs machineel. Hippoiuate iuaciella L., tree of the Caribbean 

is well appreciated in literature or by those who have conic in contact with it. 
An attractive tree of the 6icaches and of dry areas, an apple-like fruit is pro
duced. which has often bven consumed with fatal results. The sap of the tree 
is a very strong irritant of the skin, and poisoning has been reported from 
resting under the boughs. Some persons are more susceptible than others. One 

thei poisons is an alkaloid thought to be physostigmine. but other sub
stances are not yet identified. 

The sandbox tree. Uiira crepitants L.. is planted throughout the tropics 
lot its airractive form, or used itsa living fence post. It is the sap of the spe
cies, which can bc obtained from the stems or leaves, which contains an un
identified emetic and cathartic substance, and another poison. The seeds are 
particularly poisonous. 

The castor bean. Ricums cottimum in gardens grownis L. is often seen 
as in ornamental. Inspite of the fact that the young leaves are cooked and 

Cateii. mature leaves as well as seeds contain alkaloids associated with the 
protein. Symptoms of poisoning include nausea, vomiting, pains of the abdo
men, feverish skin. accelerated pulse, and blurred vision. Most poisoning oc
curs from eating the seed, but all parts contain some poison. 

Labiatac. The mint family includes many species that contain poison

)us volatile oils. Aul attractive mint-like weed characterized by whorls of 

small flowers at the nodes. Leomiotis epetaefolia (L.) It. Br., is often a source 

of" irritation; to persons allergic to it. The burning irritation is associated either 

with the fine hairs of the leaf or with the pollen. Nevertheless, the leaves are 
often fed to rabbits and may not be toxic to humans. 

Leguminosae. Perhaps no family contains as many poisonous species its 

the legume family. Onl the other hand, few families have given to humanity so 

many edible species. Poisonous principals of the legumes are principally the 

alkaloids, of which a wide variety occur, and also toxalbumins. and toxic 
metals. (;eiera with poisonous leaves include Icacia, Albizzia, Cassia, Crota

laria, Frythri1ti, Genista, Lupipius, PitIltcclobhul(ti, Sesbalia, Sopliora, and 
"c/phroSih. 

Wild coffea, Cassia occidentalis L., is one of those ubiquitous small 
trees that are useful and poisonous at the same time. The seeds are weakly 
poisonous until roasted, when they are used as a coffee substitute. The leaves 
used in folk inedicine, contain lesser quantities Of the substance chrysarobin. 
Cassia siamea Lain, very common inl t!ie tropics, has foliage especially attrac
tive to pigs, anld fatal. The poisonous substance is al alkaloid. Cassia species 
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in general tend to contain alkaloids and can be considered a dangerous group. 

Speci.s of Crotalaria (Fig. 48), attractive legumes of the tropics, con

tain the aikaloid crotaline, or related substances. Sometimes grown in the gar

den for their attractive yellow flowers or inflated pods, Crotalarias should be 

considered a risk wherever children have access to them. Poisoning can be 

rapid or very slow. Symptoms include bleeding of the stomach. Leaves are 

less toxic than the deadly seeds. 

Meliaceae. The china berry, Melia azedarach L., a beautiful ornamental 

tree now distributed through the tropics, is generally recognized as poisonous. 

The fruits are well liked by pigs and have caused serious poisoning. ()ther do

mestic animals are less susceptible. Human poisoning from eating the leaves 

is not common. The leaves contain an alkaloid, paraisine. distinct from that 

of the fruits, azaridine. 
Solanaceae. This extremely common family contains a number of 

strongly poisonous species, and the leaves of almost all species can be con

sidered dangerous. Particularly dangerous genera in the tropics are Datora, 

s .Iamno. The poisonous substances areNicotiana, Physalis, and especially 
alkaloids of several classes, including glycoalkaloids with a steroid nucleus. 

a useful raw material for the s, thesis of steroidal drugs and birth-control 

pills. 
Leaves of the genus Datura, including jimson weed are extremely poi

sonous, and these plants should be kept out of the garden. A series of alka

loids increase the pulse and rate of respiration. )iarrhea. dilation of the pupils 

of the eyes, and rigidity of the body are common symptoms. Children have 

been killed by chewing or sucking the attractive flowers. 

Verbenaceae. The Lantanas of the tropics, flmiliar weeds of neglected 

areas, are often taken into cultivation for their attractive umbels ofb icolored 

flowers (Fig. 49). The leaves are poisonous due to the r. escnce ofalkaloids. 

in some cases lantanine. However, aniounts of leaves insuffiieiit to kill may 

have a photosensitizing effect. Light skin exposed to the sun becomes vello w. 

swollen, hard, and paiaful. The fruits may also be poisonous. 

A few other common plants with poisonous leaves are listed ill Tabl 

12. Full coverage of poisonous plants of the United States is given ill Kiinlg.s

bury's book (1968). Some tropical species are reviewed by (akes 1962,. No 

complete coverage of the poisonous plants of the tropics is available, but 

many more plants are believed to be poisonous. 

Experimenting with the edible properties of leaves 

Knowledge of the edible and poisOnous properties of leaives must have 
of Irttal poisoningdeveloped slowly over a hog period of time. Since cases 

from eating leaves continues, it is obvious thait expcrimcntation his not 

ceased and that eating leaves can be dingerous. Theref ore..ay pers niter

ested in trying new leaves as food should be fully iware of' tile dangers, and 

should practice extreme caution. Sonie very' iniportant points include: 

I. Know the species before attempting to eat the leaves. Consult 

authorities if possible. and become a reason.ab'l expert on the plant involved 

before trying it out. 
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2. Avoid leaves of plants with milky sap, unless absolutely identified 
as safe. 

3. Do not eat new leaves raw. Cook them, and throw away the cook
ing water. 

4. If cooked leaves are bitter, avoid them. 
5. If leaves are very sour they may contain excessive amounts of 

oxalic acid. Avoid eating too much of them. 

6. Try out new but identified leaves in very small amounts and pro
gress gradually towards the use of larger amounts. 

7. Leave experimentation with unknown leaves to the laboratory of 
experts. 

The problem of identifying new edible leaves in the laboratory is a diffi
cult one that will not be solved easily. Species that bear leaves that are suffi
ciently succulent can be tested for tile -.-esence of alkaloids and the more 
obvious classes of poisonous substances. After that small animal trials can be 
used to establish edibility. These are not simple. The long-term effects of an 
item of the diet can only be solved by laborious experimentation. On the
other hand, if deleterious effects are found, isolation and identification of 
the poisonous substance may need years of study. 

Thus, we suggest to the lover of green leaves; "Caution is always appro
priate; experimentation is dangerous." 
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Family 

Sapotaceae 

Rosaceae 

Myrtaceae 

Winteraceae 

Proteaceae 

Leguminosae 

Passifloraceae 

Graminae 

Apocynaceae 

Liliaceae 

Saxifragaccae 

Leguminosae 

Table 12.-Other common plants with poisonous leaves. 

Species 

Achras sapota L. 

Eriobotryajaponica Lindl. 

Eugeniajambos L. 

Illicionz anisatuin 

Aacadamiaternifolia F. Muell. 


Pachyrrhiziuserosus Urban 


PassifloraquadrangularisL. 


Sorghum vulgare Pers. 


Strotphanthussps. 


Gloriosasuperba L. 


Hydrangea inacrophyllaSer. 


Acacia berlandieri 


Common name 

Sapodilla 

Loquat 

Rose apple 

Shikimi tree 

Macadamia nut 

Yam bean 

Granadilla 

Sorghum 

Strophanthus 

Climbing lily 

Hydrangea 

Guajillo 

Type of poison 

Alkaloid 

Cyanogenic glycoside 

Cyanogenic glycoside 

Alkaloid 

Cyanogenic glycoside 

Alkaloid 

Cyanogenic glycoside 

Cyanogenic glycoside 

Alkaloid 

Alkaloids 

Cyanogenic glycoside 

Polypeptide 





CHAPTER X 

Culture and Care of Green-Leaved Vegetables 

Ail green-leaved vegetables bear both edible and non-edible leaves. The 

edible leaves are invariably the young and succulent leaves near the tip of the 

shoot. Older leaves tend to be tough and fibrous or may accumulate bitter 
conditions are those thatsubstances. Therefore, the appropriate cultural 

stimulate succulent growth or maximize the production of succulent leaves. 
for all species tLot bear edible greenThese conditions will not be the same 

leaves. Local experimentation in production methods will always be neces

sary. 

Climate 

Climate is the average condition prevailing in an area, as affected by 

rainfall, winds, light intensity, atmospheric pressure, and annual changes. 

Weather, then, is the daily variation in the climate. Although climate can 

the needs of the gardener, the climate as well as
seldom be changed to meet 

influence the success of green-leaved vegetables. Those aspects
the weather 
of the climate of most importance are temperature, light, and water. 

In discussing climate one must always distinguish between andmacro-

area can be characterized by its climate in general,microclimate Whereas any 
nevertheless, local influences, many under man's control, can effectively mod

ify the effective climate in a given area. Small pockets where local influences 

prevail are said to have particular microclimates. The gardener, once aware of 

plants, can modify his treatments to approximatethe climatic needs of his 
optimum conditions. 

Within the areas of the tropics and sub-Tropical climates are varied. 
from 200 to 10,000 mnn per year. Rainfall is seldomtropics rainfall varies 

so seasons of different rainfall can be
uniformly distributed, however, that 

distinguished (wet and dry seasons). Temperature varies from the hcattest 

the lowest (in tropical alpine areas). Light intensity varies
measured to near 
among macro- as well as microclimates due to local conditions including lati

to lati
tude and atmospheric conditions. Only day length, directly related 

tude, cannot reach extremes. Because of the wide range of geographic sit

occur almost all green-leaveduations in the tropics, suitable climates for 

vegetables, although the growth patterns of typical summer vegetables of the 
the relatively short summertemperate zone may be adversely affected by 


days of the tropics.
 
Temperature in the tropics is closely associated with latitude, altitude, 

atmospheric conditions, and proximity of large bodies of water. Low temper

atures limit the growth of green-leaved vegetables in very few locations. Ili
optimal for temperate

deed, some of the cooler climates of the tropics are 

zone leafy greens, especially spinach, brussels sprouts, but also broccoli, cab

bage, lettuce, etc. High temperatures, however, frequently inhibit plant 

growth especially when associated with winds and inadequate moisture. High 

can be modified with light shading. Although this can
daytime temperatures 
be accomplished with relatively open-canopied trees, such as guama (Inga 
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vera) and mother-of-cacao (Gliricidiumsepium), these tend to compete with 
garden plants because of their ramified root systems. Shelters of palm leaves, 
branches, or saran cloth (Fig. 50) can be constructed cheaply and in the case 

of the latter, are durable. The modified climate below such shelters can be 
further changed by irrigation during the hottest weather. 

The effects of wind on local temperature conditions can be modified by 

windbreaks. These need to be set to the windward side of the garden area 

and should be of tall, relatively narrow materials. Some plants (Panaxspecies, 

Fig. 51) provide both attractive windbreaks as well as ornamental hedges. The 

effective distance of a windbreak, however, is usually calculated at only 2 1/2 

times its height. This distance is multiplied when the windbreak is used in 

conjunction with a shade producing shelter. 
Light intensity is seldom a limiting factor in the tropics. This may not 

be the case in very cloudy climates or during intense rainy seasons. The modi

fication of the climate to increase light intensity is seldom necessary. On the 

other hand, light intensity may be reduced, as needed, by appropriate shading. 
Effects of day length are particularly marked in the tropics. Contrary to 

popular belief, tropical plants are more, not less sensitive to day lengths, and 

in fact their vegetative versus flowering phases may be controlled by differ

ences in (lay length of a half-hour or less. Most of the green amaranth varieties 
do not produce well during short days. They begin to flower when the plants 
are too small for good leaf production. This response to short days can often 
be corrected by additional illumination. (Fig. 52). Such light need not be in

tense nor of long duration, but its effects on plant growth may be extreme. 

Moisture 

Water is necessary, of course, for plant growth. Two classes of problems 
can be distinguished associated with water, problems of scarcity of water, and 
problems of excess water. For gardening of green-leaved vegetables, adequate 
water is a necessity. Without water the desired succulence of the foliage can

not be obtained or maintained. Growth rates, furthermore, are reduced. The 
amount of water needed by the plant cannot be judged only by the wetness 
of the surface of the ground. A dry surface can occur naturally, while still 
large quantities of water remain available to the plant. On the other hand, 
wilting suggests a condition of dryness that has already gone too far. Estab
lished plantings should not be permitted to dry to the point of wilting, for 
even if the plants recover after irrigation, their growth has been impeded. 

Excess moisture on the other hand, is the cause of many problems. 
Moisture on the leaves promotes fungal growth. Excess water in the soil 
promotes disease. Water logging impedes the respiration of roots and can 
even lead to wilting. In addition, heavy rains can injure plants, even destroy
ing young seedlings. 

Excess rainfall and dew are difficult to control. Nevertheless, if such 
conditions are expected the gardener can partially modify conditions in order 
to minimize deleterious effects. Shelters constructed for shading also reduce 
the force of heavy rains. Planting on ridges with adequate drainage ditches to 
carry off excess water reduces water logging and disease. if night dews are a 
problem, orienting the garden with respect to night breezes may help maii
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tain drier conditions. 
The wise gardener studies local clim..ti,; conditions and modifies them 

to achieve desired effects. Since grcen-leaved vegetables also differ, some un
so thatderstanding of the specific needs of the various species is also desirable 

cultural practices can be controlled. 

Soils 

tremenndously in all important characteristics. Al-Tropical soils vary 
of the study ofthough exact recommendations cannot be given in advance 

particular soils and their characteristics, the choice of soil for the garden is 

extremely ilnpo! tant in determining its success. However, when soils are not 

perfectly suitable they often can be made productive with proper manage

ment. 
Clay soils (those containing principally very fine particles) ar'l some

times quite fertile, but their heavy textures impede drainage and proper aera

tion. Furthermore, such soils are often hard to manage. Plowing or soil prepa
to the formation of durable clods.ration when the soil is too wet may lead 

When finely broken up, however, such soils can be productive. Structure of 

the soil can be improved by the addition of organic material. Ridging the soil 

improves drainage and aeration. 
the other hand, are often lacking in sufficient nutrients.Sandy soils, on 

In addition, although aeration can be excellent, drainage is often excessive. 
nu-Such soils need organic materials to improve the retention of water and 

on sandy soils. These, by their injurytrients. Nematodes are often a problem 

to the roots, reduce vigor and yield.
 

The ideal soil, a loam, consists of mixtures of particles of different 

sizes, large (sand), small (clay), and intermediate (silt). Such a soil will have 

good drainage and yet retain sufficient air, water and nutrients for good 

plant growth. 
of the soil exerts a great influence onThe hydrogen iun content (pH) 

the growth of plants. If the soil is too acid (low pH) or too alkaline (high pH) 

the retrieval by the plant of essential minerals will be impeded. A pH of 6.0

7.0 is most desirable for most green-leaved vegetables, but tolerance to both 

high 	and low pH varies. Low pH's can be corrected by addition of lime (cal
fairly large quantities (5 tons/hectare). Thiscium carbonate) to the soil in 

in many fashions, including burned lime, hydrated lime,may be supplied 
crushed limestone, shell, etc. Once applied the lime is not immediately effec

tive. Benefits increase with time. 
High ph is corrected by the addition of sulphur, usually in the form 

of powder, at average rates of 1000 kg/hectare or more. Tables have been 

published for calculating the appropriate quantity of lime or sulphur for dif

ferent soils, depending on the pH found and the correction desired (Knott, 

tests of pH and study of the soil type, additives1957). Without adequate 

will not usually be used in correct proportions.
 

Organic materials in the soil improve the structure, and lead to good 

drainage, ,eration, and nurtrient availability. However, the material should 

it will tend to tie up the nitrogen available in the soil andbe well-rotted or 
thus deprive the growing plants of this essential element. In contrast to min

eral fertilizer, organic materials 	release nutrients into the soil for a relatively 
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long, continuous period. Such amendments are often preferred over mineral 

fertilizers, but the latter are also necessary. 

Mineral Fertilization 

Tropical soils are often badly leached by hcavy rainfalls, and are not 
productive unless appropriately treated. Although the addition of organiL 
material is one of the surest ways to improve fertility of a soil, especially on 
the scale of the home garden, such materials are often not available. Miteral 
fertilizers are desirable in such cases, but may also supplement the addition 
of organic materials to the soil. 

For most crop plants, and especially for green-leaved vegetables, nitro
gen is the mnost important element in a mineral fertilizer. Nitrogen is an im
portant building block of amino acids, proteins, and other plant constituents. 
Nitrogen promotes vegetative growth in contrast to root growth. For green
leaved vegetables. nitrogen darkens the green color, and improves succulence. 
Nitrogen, supplied to the soil chiefly by decay of organic materials. and by 
bacterial fixation, iseasily leached from the soil by rains. It is the element 
most likely to be lacking sometime during the course of the growth of the 
plant. and the single element most likely to stimulate growth of green-leaved 
vegetables. Lack of nitrogen leads to general yellowing of the foliage (Fig. 53). 
The mineral fertilizer used for green-leaved vegetables should be fairly high 
in nitrogen. 

Phosphorous is also a very important element in nutrition of green
leaved plants. It is a component of the natural buffer system of plants, and is 
extremely important in energy transfer. It is found in many important coin
pounds. Phosphorous in the soil is formed by the breakdown of normal moin
erals and is often relatively plentiful. Nevertheless, phosphorous often occurs 
in insoluble forms that are of no benefit to the plant. It may not be lacking 
except when intense cultivation is practiced. Phosphorous is not leached rap
idly from the soil and the effect of application may last for several seasons. 
Phosphorous deficiency is Llifficult to diagnose. Symptoms often include un1t
naturally dark green leaves and reddish tinges of leaves and stems. The min
eral fertilizer used for green-leaved vegetables need have only moderate 
anullIntS of phosphorous. 

Potassium is another element of much importance to growing plants. It 
is associated with carbohydrate and protein synthesis and with many growth 
processes. Potassium in the soil comes from the weathering of common min
erals. Nevertheless, in highly leached soils potassium is frequently limiting. 
Potassium deficiency is usually seen in terms of local symptoms, including 
bottling, chlorosis, and necrosis, especially near the margins and tips of the 
leaf. The amount of potassium suitable for green-leaved vegetables can hardly 
be predicted in advance. Without specific knowledge of needs, a fertilizer for 
green-leaved vegetables should contain moderate to high amounts of potas
siul. 

Nitrogen. phosphorous and potassium are the most necessary elements 
of a mineral fertilizer. When all three are present, the fertilizer mixture is said 
to be balanced. When a fertilizer is purchased the percentage of these ele
ments in the mixture is indicated on the bag by numbers such as 12-5-10 (12 
percent nitrogen, 5 percent phosphorous, 10 percent potassium). However, 
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other elements are frequently lacking and may limit production in specific 
soils. These include calcium, magnesium, sulfur, iron, manganese, and others. 
When it is possible to buy fertilizer mixtures with added "minor elements", 
these generally provide an insurance against shortages. For the home gardener 
it is usually impractical to determine the special needs for these minerals in 
small garden plots. 

Balanced mineral fertilizer can be applied before seeding at the rate 
of , handful per meter of row. The fertilizer can be buried under the planting 
ridge. Additional nitrogen can be applied after seedlings are established, dis
solved in water or applied along the ridge but not in direct contact with the 
plant. 

The entire subject of soils and mineral fertilization is beyond the scope 
of this book. The serious student must look elsewhere. 

Preparation of Soil and Planting 

Soil preparation for green-leaved vegetables is no different from that for 
tropical vegetables in general. Excess vegetation must be cleared from the 
area. Discarded plant remains can be conposted for later use in the garden. 
The soil must be loosened or turned over with fork, shovel, or plow. At this 
stage lime can be added to improve the texture and fertility of tie soil. If the 
land can be left alone for several weeks and then turned again, many of the 
weed seeds will have germinated and will be eliminated. Large lumps of soil 
should be broken up to prevent the formation of hard troublesome clods. 

The soil should then be foirmed into ridges or beds to permit drainage 
(Fig. 54). Mineral fertilizers can be added at this time, buried below the fur
row if desired. The beds should be raked smooth leaving finely divided soil 
near the surface. 

Tropical greens are often planted from cuttings. Although some such as 
cssava and sweetpotato, are planted directly in the field, it is usually more 
satisfactory toi root cuttings first in moist sand before field planting. Large 
seeds can he planted directly in the garden bot small seeds will germinate bet
ter in boxes or pots of finely sieved soil (Fig. 55). rhis suggests the desirabil
ity of ;anursery area in the garden where small pliants can be prodlced under 
suitable conditioiis. 

A useful tCliliqtle in establishing the garden is I cover the prepare(] 
area with a thin 'Thick plastic sheet (Fig. 56). The cloth can be weighted in 
tile furrows or draiiageC ditlches. To permit the penetration of water. holes or 
slits can be cut rapidly with hoc or machete. Seeds or seedlings are then plant
ed directly thr)ugh holes cut it, the plastic. '[his technique results in very sat
isfactory weed control. 

care and IHirvest 

Once planted, all tropical greens are subject to pests and disease. It is 
often difficult to control these coilditions in t small garden, and methiodology 
is also well beyond the scope of' t his presentationi. Particular problems cn
countered with some of these species are iientioned in the descriptions of the 
species. 

- 109-



Treatment of the garden, with annoniutm sulphate, about Ikg. per 35 
meters of row, will help maintain the plants in succulent condition. 

Many green vegetables can be harvested many times during their life 
cycle. Although the youngest leaves are usually the most tender, and in some 
cases, the miost free of obnoxious or irritating principles, the older leaves 
soloetimcs have stronger flavors which appeal to the more initiated tastes. 
With any species the first few harvests will rapidly demonstrate the qualities 
of the younoger versus older leaves. When older leaves can be eaten, it is prefer
able to do so. I'Mthe younger leaves are necessary for the continued growth 
Of the plant. A system of' harvesting older but not overmature leaves will 
generally perlit tie most rapid tecloverv of' the planit, and the rapid produc
tion "ofinew crop. Nevertheless, each species differs and must be treated sep
araltely. 

It Imust be eniphisized here that details If culture hlave rot [well 
worked otttftit many of the green leaf crops mentioned herein. A certain 
amlouint fdcxelrilentation is always neccssary and desirable. The alert gar
dlener will rapidly accustoim himself to the rcquireinctnts of the particular 
crop. 
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Figure 2.-A broad-leaved variety of edible amnarath. 



rigurc 3-Leavi.s o1 .\'pitlfosomIa (1Icft) and olocasia (rig~ht). 
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Figure 4.-Young plant of Basella rubra, Ceylon spinach. 
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Figure 5.-Iipood,a :luatica, Kangkong, at the proper stage for use as a pot herb. 
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Figure 6.-The leaves of Tel'Jria octidClItMtUjs It abou t istIge theN jit-11;11
keted in West Africa. 
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Figure 7.-Recently matured leaves of Alanihot esculenta, cassava, at the stage 
for cooking. 
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s i dr nitys, to(o ma1tUre forFigure 8.-ILeavIs, Ifowers, anz d fruit of'Saiirt p 
eating. 
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Figure 10.-The delicate edible iner leaves of corn. 
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FgeI I.. The sLiill clrdLves~i of ibiscus m~aliihol. 
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Figure 12.-Casia aila, ringworm scnna a medicinal :and dhli leaf. 
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Figure 13.-Leaves of I'p/ioria pulc/iwrrima, the poinsettia, a debatable 
species. 
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Figure 14 .- Yo ung p lan ts from cu ttings o t"C id I,J.,,cchay ,im .,, ,., ',si 
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Figure~ 1S.-Lcaves of' .lIacard(ii, toccicIUIJIIILe, the cashcw. 
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DJuio .zib'ittio;Figure 16.--'I'll e cdill av s of thiduriah, 
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Figure 17.-A branch of tamarind, Tamaridus indica, with ediblc tips and 
young fruits. 
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Figure 18.-Young leaves of the mulberry, Aloris ,lba. 
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Figue 19.-- A cl uIl of thL ediblI weed, Jiisticiainsularis. 
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Figure 20.-Leaves and flowers of 1luiinberqi, al ata, susalia. 
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Fig"eii, 21. -id h',spu,1is,, Sp:Iisli needles, is a widely distributed edible weed 
ot tile tropics. 
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pe'sFigure 22.-Foliage and tlower of thc Lcach morming glory. Ipom ll 
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Figure 23.-I.caves and matu~re fruit of the wild balsam pear, Momlordica 
cIdralltitl. 
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Figure 24.-Peperomia pelliicida, a commifonl C(ibIc wcccd of grcciihoUme 
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Figure 25.-An edible Portulaca from the fields of Puerto Rico. 
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,~ od.Igir 26.-Edi Ic leat~ves dIII rip(cOI do iv Ii ItI ,i4'l wa r 
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igure 27. -Thec leaves of' mloLJhr-oI-cacao, Glrdicun sC))if ill. 
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Figure 28.-The pinnate leaves of the weedy tree .euic,wita h'iicocep/,la. 
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Figuire 33. --I .c dv is and fri II(Of Al r'b hi CiflHf dial. 
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Figure 31.- Mature trees of Alorinia oleifera, the horseradish tree. 
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Figure 32.-Culantro, the coriander of Puerto Rico, used for its spicy leaves. 
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Figure 33.-The oregaio of PIlerto Rico, Lippia helleri. 
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Figure 34.-Albahaca or basil, as grown fCor its leaves in uIlerto Rico. 
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Figure 35.--Cibbige ini a garden claring in the Caribbean. 
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Figure 36.-A hillside planlting of cab~bage, estab~lished aild cl1it . han.l 

in the mnountains of' Pu~erto Rico. 

- 145



wa"rn 

I 
Figure 37.-Harvest time, and the most reliable way oi getting cablag's out 

of the fiheld. 
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Figure 38.--A sugar bet fie'ld in Iltmerto Rico, with liut t'Lilh 
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Figure 39.-A leaf-lettuce, Black Leaved Simpson, that does well in the 
tropics. 
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Figure 40.-Gardening for lettuce on a small commercial farmn of Puerto Rico. 
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Figure ,-l.-Ileau leltuce grownl at a medium elevation inl tihe tropics. showing 
a semni-solid head. 
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Figui-c4l- 1,111let. Ilowerill". 
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4 3 .- Ortiga, Urera baccifera, a stinging nettl of the Carilean. 

- 152 



P6'. 

Figurc 44.-Thc castor bean, poisonous plant, the leaves of which are proe
essed for eating. 
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Figure 45.-Nerium oleander, one of the most dangerous of garden shrubs. 
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Figure 46.-Leaf and flower of Cryptostegia grantdiflora, erroneously called 
the purple allarnanda. 
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Figure 47.-A lezritesfordii,tung, the source of oil and poisonous leaves. 
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Figure 48.-Crotalaria retusa L.: its colorful flowers and poisonous leaves. 
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Figure 49.--Lntana camara with its colorful flowers and fruits. 
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Figure 50.-A saran cloth shelter used to reduce light intensity and tempera
ture. 
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Figure 51.-A Panax hedge which reduces wind under the glass roof. 
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Figuire 52.-A field itlIlilIl.tLI with light at Ilighl t1)avoid shltt daiy effct's. 
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Figurt 53. Piants sohwing svmiiplms t ili,.L'C dCticitCl)y (right) compared
 
Io(hl.i hV plaills of' it l I ;itw (let).
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Figure 55.-Seedling flats of green-leaved vegetables. 
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Figure 56.-Tahitian taro growing in a bed covered with plastic mulch. 
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APPENDIX
 

A List of Tropical Plants With Edible Green Leaves
 

Species 


Acanthus montanus T. And. 

Afromendoncie gilgiana
 

Lind. 

Asystasia gangetica T.
 

And. 


A. schimperi T. And. 

A. vogeliana Nees. 


Barleria opaca Nees. 

B. talbotii S. Moore 

Brillantaisia alata
 

Anders. 


Dicliptera chinensis
 
Juss. 


D. papuana Warb. 


D. umbellata Juss. 

Dipteracanthus
 

longifolia Hochs. 


Eremomastax polysperma
 
(Benth.) Dandy 


Hygrophila auriculata
 

Heyne 

H. quadrivalvis Nees. 


H. salicifolia Nees. 

H. serpyllum T. And. 


H. thonneri de Wild. 

Hippoestes verticillaris
 

R. Br. 

Justicia flava Vahl. 


J. galeopsis T. And. 


J. glabra Koen. ex Roxb. 


J. insularis T. And. 

J. melampyrum S. Moore 


J. metammensis Oliv. 


J. pectoralis Jacq. 


J. procumbens L. 


J. quinque-angularis
 
Koenig 


J. rostellaria Lindau 


Lankesteria barteri
 

Hook. f. 

Nelsonia brunelloides
 

O.K. 


ACANTHACEAE 

Source Plant type 

Congo Shrub 

Congo Herb 

Pantropical Herb 

Old world tropics Herb 
Old world tropics Herb 

Africa Shrub 

Africa Shrub 

Congo Herb 

Southeast Asia Herb 

New Guinea Herb 

Africa Herb 

Pantropical Herb 

Central Africa Shrub 

Africa Herb 
Africa, Southeast Herb 

Asia 

India Herb 
India Herb 

Congo Herb 

Africa Herb 
West Africa Herb 

Southeast Asia Herb 

West Africa Herb 

West Africa Herb 
West Africa Herb 

South Africa Herb 

West Africa Herb 

India Herb 

India Herb 

Mexico Herb 

Congo Herb 

Congo Herb 
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Species 


Pseuderanthemum bicolor
 
Radlk. 


P. racemosum Radlk. 

P. reticulatum Radlk. 

P. tunicatum 

Rhinacanthus calcaratus
 

Nees. 

R. nasutus Kurz. 

Rungia grandis T. And. 

R. klossii S. Moore 


Staurogyne elongata 0.
 
Ktze. 


Thunbergia alata L. 

T. bogoriensis de Wild. 

T. lancifolia T. And. 

T. oblongifolia Olr. 


Aizoon canariense L. 

Aptenia cordifolia (L.)
 

Schwantes 

Cryophytum aitonis (Jacq.)
 

N.E. Br. 

C. crystallinum (L.) N.E.
 

Br. 


Ginus lotoides Loefl. 

Lithops hookeri (A.
 

Berger) Schwantes 

Mesembryanthemum
 

angulatum Thunb. 

M. cordifolium L. f. 

M. crystallinum L. 

Mollugo nudicaulis Lam. 

M. oppositifolia L. 

M. pentaphylla L. 

Sesuvium
 

portulacastrum L. 

Tetragonia decumbens Mill. 

Tetragonia expansa Miers 

T, fruticosa L. 

Trianthema pentandra T. 

T. portulacastrum L. 


Source Plant type 

Philippines Shrub 
Southeast Asia Shrub 
Philippines Shrub 
Gabon Shrub 

Burma Herb 
Southeast Asia Herb 
Congo Herb 
Nigeria Herb 

(highlands) 

Southeast Asia Herb 
Caribbean Vine 
Congo Vine 
Africa Vine 
Africa Vine 

AIZOACAE 

Africa Herb 

South Africa Herb 

South Africa Herb 

Canary Islands Herb 
Africa 

Africa Herb 

S. Africa Herb 

Congo Herb 
South Africa Herb 
India Herb 
Congo Herb 
Southeast Asia Herb 
Southeast Asia Herb 

Pantrepical Herb 
Southern Africa Herb 
New Zealand Herb 
Southern Africa Herb 

Herb 
Philippines Herb 
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ALISMATACFAF? 

Species 	 Source 


Sagittaria sagittifolia L. Eastern Asia 


AMARANTHACEAE
 

Achyranthes aspera L. Pantropical 

Acnida cuspidata Bert. America 

Aerva javanica Juss. West Africa, 


India
 
A. lanata Juss. 	 West, East Africa 

A. tomentosa Forsk. Africa 

Allmania albida R. Br. Southeast Asia 

A. nodiflora R. Br. Ceylon, 


Philippines
 
Alternanthera ficoidea Tropical America,
 

R. Br. 	 West Africa 

A. 	maritima St. Hill Tropical America, 


West Africa
 
A. nodiflora R. Br. 

A. triandra Lam. Tropical America, 


West Africa
 
A. versicolor L. Tropical America, 


West Africa
 
Amaranthus blitum L. Worldwide 

A. caudatus L. 	 Pantropical 

A. chlorostachys Miq. Worldwide 

A. cruentus 	 Worldwide 

A. dubius Thill 	 Worldwide 

A. frumentaceus L. Worldwide 

A. gangeticus L. Pantropical 

A. gracilis Desf. Worldwide 


A. hybridus L. sp.
 
cruentus (L.) Thell. Congo 


A. hybridus L. sp. East Africa,
 
hybridus Trop. America 


A. lividus L. 	 East Africa 

A. mangostanus L. 

A. melancholicus L. Tropics 
A. oleraceus L. 

A. paniculatus L. Trop. America 

A. patulus Bertol. 

A. polygamus L. 

A. polygonoides L. 

A. spinosus L. 	 Worldwide 

A. thunbergii Miq. South Africa, 

Congo
 
A. tricolor L. 	 Pantropical 
A. viridis L. 	 Southeast Asia, 

Africa
 

175
 

Plant typ 

Herb
 

Herb
 
Herb
 

Herb
 

Herb
 

Herb
 
Herb
 
Herb
 

Iferb
 

Herb
 

Herb
 
Herb
 

Herb
 

Herb
 

Herb
 

Herb
 
Herb
 

Herb
 

Herb
 
Herb
 
Herb
 

Herb
 

Herb 
Herb 
Herb 
Herb 

Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb 

Herb 
Herb 



Species Source 


Celosia argentea L. India 

C. bonnivairii Schin%. Congo 

C. cristata L. Worldwide 
C. laxa Schum. et Thonn. Tropical Africa 

C. trigyna L. Tropical Africa 

Cyathula prostrata BI. Congo 

Deeringia amaranthoides
 

Merr. Southeast Asia 

Digeria arnensis Forsk. India, Africa 


Gonphrena globosa L. Pantropical 
Panidiaka heudelotii 

(Moq.) Hook. f. Cameroun 
Philoxarus vermicularis 

R. Br. Pantropical 
Sericostachys scandens
 

Giiq. et Lepr. Congo 


AMARYLLIDACEAE
 

Agave cantala Roxb. Indonesia 

A. sisalana Perr. Pantropical 

Cyrtanthus bicolar R. A.
 

Dyer Africa 
Pancratium trianthum Herb. Africa 


AMPELIDACEAE 

Vitis quadrangularis Wall India 


ANACARDIACEAE 

Anacardium occidentale Indonesia 

Bouea macrophylla Griff. Malaysia, 


Indonesia 
B. oppositifolia MLisn. Thailand 
Dracontomelon dao (Blanco) Malaysia to Fiji. 
Merr. 

Gluta velutina Blume Malaysia 
Lannea acida A. Rich Guinea coast 
L. grandis Engl. Indonesia 

L. microcarpa Engl. et
 

K. Krause West Africa 

L. oleosa A. Chev. Dahomey 

Mangifera caesia Jacq. Indonesia 

M. indica L. Pantropical 
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Plant type
 

Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 

Shrub
 
Herb
 

Herb 

Herb 

Herb 

Herb
 

Herb
 
Herb
 

Herb 
Herb
 

Vine
 

Tree
 
Tree
 

Tree 
Tree 

Tree
 
Tree 
Tree
 

Tree
 

Tree
 
Tree
 
Tree
 



Species Source Plant type 

Pseudospondias 
microcarpum Engl. Congo Tree 

Semecarpus cassuvium Roxb. Indonesia Tree 

Spondias cytherea Sonn. India Tree 
S. pinnata Kurz. Philippines Tree 
S. purpurea L. South America Tree 

ANNONACEAE 

Annona muricata L. Tropical America Tree 

Cleistopholis patens 
Engl. et Pzantl. Africa Tree 

Enneastemon foliosus (Engl. 
eL Diels) Robyns et 

Chesq. Eq. Africa Tree 

APOCYNACEAE 

Agonosma marginata G. Don. Thailand Vine 

Alafia lucida Stapf. Congo Vine 
Catharanthus roseus (L.) 
G. Don. Congo Herb 

Cerbera manghas L. Pantropical, Tree 
Indonesia 

Chilocarpus cantleyi King. Southeast Asia Vine 
C. denudatus B1. Indonesia Herb 
Fernaldia pandurata R. E. 

Woodson America Herb 

Isonema smeathmannii Roem 
et Schult. Africa, Sierra Shrub 

Leone 
Lochnera pusilla K. Shum. India Herb 

L. rosea L. f. India Herb 
Pycnobotrya nitida Benth. Cougo Herb 

Vallaris heynii Spreng. Thailand Shrub 

AQUIFOLIACEAE 

Ilex paraguayensis South America Shrub 

I. vowitoria South America Shrub 
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ARACEAE
 

Species Source Plant type
 

Aglasnema pictum Kunth Malaysia, 
Southeast Asia 

Herb 

Alocasia indica Schott East Asia Herb 
A. macrorrhiza Schott India Herb 
Amorphophallus Philippines, 

campanulatus B1. Indonesia Herb 
A. rivieri var. konjac 

Engl. China Herb 
A. schweinfurthii N.E. Br. Sudan Herb 
Anadendrum montanum Schott Malaysia Herb 
Caladium bicolor Vent. Pantropical Herb 
Colocasia esculenta Hawaii, Fiji, 

Schott Southern Asia Herb 
C. gigantea Hook. t. India Herb 
Cyrtosperma sp. South Pacific Herb 
Lasia spinosa Thu. Southeast Asia Aquatic 

plant 
Pistia stratiotes L. Pantropical, Aquatic 

Sudan, China plant 
Rhaphidophora lobbii Schott Malaysia Vine 
Schismatogottis 

calyptrata Zoll. and Mor. Southeast Asia Herb 
Spathiphyllum commutatum 

Schott Southeast Asia Herb 
S. phrynifolium Schott South America Herb 
Spathiphyllum sp. Tropical America Herb 
Stylochiton hypogeum Lepr. Africa Herb 
S. warneckii Engl. Africa Herb 
Typhonicum trilobatum 

Schott India, Ceylon Herb 
Xanthosoma alberttii Tropics Herb 
X. brasiliense Engl. Pantropical Herb 
X. caraca Venezuela Herb 
X. jacquini Schott South & Central Herb 

America 
X. mafaffa Schott South & Central Herb 

America 
X. violaceum Schott Pantropical Herb 
Zantedeschia 

aethiopica Spreng. Africa Herb 

ARAIACEAE
 

Aralia cordata Thunb. Japan Herb
 
Boerlagiodendron
 
palmatum Harms. Indonesia Shrub
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Species 


Nothopanax
 
fruticosum Miq. 


N. pinnatum Miq. 

N. scutellarium Merr. 

Nothopanax sp. 

Schefflera aromatica
 
Harms. 


Trevesia cheirantha
 
Ridl. 


T. .vndaica Miq. 


Source Plant type 

Indonesia Shrub 
Indonesia Shrub 
Indonesia Shrub 
Indonesia Shrub 

Southeast Asia Shrub 

Malay Peninsula Shrub 
Dutch Indies Shrub 

ASCLEPIADACEAE
 

Asclepias affinis de Wild. 

Boucerosia aucheriana
 

Decne 

Caralluma dalsiclii N.E.
 

Brown 

C. europea N.E. Brown 

C. knobelii Phill. 

C. moureti A. Chev. 

Ceropegia papillata
 

N.E. Brown 

C. stenantha K. Schum 

Chlorocoda whitei Hook 

Cynanchum ovalifolium
 

Wight. 

C. pauciflorum R. Br. 

C. schistoglossum
 

Schlecht. 

C. tetrapterum (Turcz.) 

C. virens Steud 

Desdichium spp. 

Dregia volubilis 

Duvalia polita N.E. Brown 

Ectadiopsis 	oblongifolia
 

Schlecht. 

Finlaysonia maritima
 

Backer 

F. obovata Wall. 


Glossonema boveanum Decne 

G. varians Benth. 

Gomphocarpus albens Decne 

Gymnema sylvestre R. Br. 

G. syringefolium Boerl. 

Holostemna annularis 	K.
 

Schum. 


Africa Herb 

India Vine 

West Africa Herb 
North Africa Herb 
South Africa Herb 
Africa Herb 

Africa Vine 
Africa Vine 
Congo Vine 

Indonesia Herb 
Ceylon Vine 

Africa Vine 
East Africa Vine 
South Africa Vine 
Polynesia Vine 
Ceylon Herb 
South Africa Herb 

Africa Shrub 

Indonesia Vine 
Southeast Asian Vine 

Islands 
Africa Herb 
India Herb 
Africa Herb 
Congo Vine 
Malaysia Vine 

India Vine 

-179



Species 


Leptadenia hastata Decne 

L. pyrotechnica Decne 


L. reticulata Wight et
 

Arn. 

Pentarrhinum insipidum 


E. Mey. 


Pergularia 	africana N.E.
 
Br. 


P. daemia Chior. 

P. extensa N.E. Br. 

Periploca aphylla Decne 

Sarcostemna viminale
 

R. Br. 


Secamone sp. 

Stapelia kwebensis N.E.
 

Br. 

T. cordata Merr. 

T. minor Craib. 

Trichocaulon pillansii
 

N.E. Br. 


Tylophora silvatica Decne 


Source Plant type 

Africa Vine 
Africa, India Vine 

India Vine 
South Africa & Vine 

Trop. Africa 

Congo Herb 
South Africa Herb 
West Africa Herb 
Africa Vine 

Africa Shrub 

Africa Herb 

South Africa Herb 
Malaysia Vine 
Thailand Vine 

South Africa Herb 

Central Africa Herb 
Xysmolobium umbellatum Ait. South Africa Herb 
X. undulatum (L.) Ait. South Africa Herb 

BALSAMINACEAE 

Impatiens balsamina L. 


Basella alba L. 

B. rubra L. 


Batis maritina L. 

Begonia hirtella Link 


B. katoensis Hay 

B. poggei Warb. 

B. siriculata 

B. tuberosa Lan. 


Pantropical Herb 

BASELLCEAE 

South America Herb 
South America Herb 

BATIDACEAE 

Pantropical Herb 

BEGONIACEAE 

Gabon Herb 

Formosa Herb 
Congo Herb 
Gabon Herb 
Southeast Asia Herb 
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B IGNONIACEAE 

Species 	 Source Plant type 

Adenocalymna alliaceum South America Herb
 
Antidesma bunius 
 Southeast Asia Tree
 
Oroxylum indicum Vent. Southeast Asia Tree
 
Radermachera fimbriata 
 Tha i land Tree 

BIXACE.AE 

Cochlospermum
 
tinctorium A. Rich Af rica Tree 

B0MBACACEAE 

Adansonia aigitata L. Africa Tree 
A. grandidieri Baill. Madagasca.r Tree 
A. inadagascariense Bail!.. A.iadagascar Tree 
A. Za Baill. 	 Iadagasca r Tree 
Bombax 	 buonopozenso P.
 

Beauv. 
 Indonesia Tree 
B. malabarica D.C. Indonesia Tree 
B. ungulicarpum Ulbr. Southeast Asia Tree
 
Ceiba guineensis (Thonn.)
 

A. Chev. 	 Tropical Africa Tree 
C. pentandra Gaertn. PantropicaL Tree 
C. thonningii A. Chev. Tropical Africa Tree
 
Durio zibethinus Ilurr. Southeast Asia 'Free
 
Pochota glabra (Pasq.) 

Bullock 	 EquatoriaL Africa Tree 

BORAG INACEA1' 

Anchusa sp. North Africa Shrub 
Ansinckia lycopsioides 

Lehm. California Herb 
Borago officinalis L. North Africa Herb 
Cordia dichotoma Forst. Indonesia Tree 
C. francisci Ten. Near East Tree 
C. inyxa L. 	 Near East Tree 
C. obliqua Willd 	 Ne4r East Tree 
C. oliteria Blanco Near East Tree 
Echium sp. North Africa 
Ehretia microphylla Lam Philippines Shrub 
E. orbicularis Hutch et 

Bruce 	 Africa
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http:IXACE.AE


Species Source 

Tournefortia argentea 
L. f. Indian Ocean 

Trichodesma ceylanicum 
R. Br. Africa 

BROMELIACEAE
 

Central America
Bromelia karatas L. 

B. pinguin L. Central America 


BURSERACEAE
 

Commiphora sulcata Chiov. Africa 

Protium javanicum Burm. f. Indonesia 


BUTOMACEAE
 

Limnocharis flava Buch Java, Malaysia 


L. loanigensis Africa 


CACTACEAE
 

Myrtillocactus
 
geometricans Cons. America 


Nopalea coccinellifera
 
Solms-Dyck America 


Opuntia subulata Engelm. America 

Peireskia aculeata Plum. Pantropical 


P. bleo tC. Pantropical 


CAMPANILACEAE
 

Centropogon South America,
 

surinamensis Presl. Africa 

Lobelia alsinoides Lam. India 

L. fervens Thumb. Africa 

L. filiformis Lain. Africa 

L. succulenta Bl. Southeast Asia 
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Plant type
 

Tree
 

Herb
 
Herb
 

Herb
 
Tree
 

Aquatic
 
plant
 

Aquatic
 
plant
 

Shrub
 

Shrub
 
Shrub
 
Vine
 
Vine
 

Shrub
 
Herb
 
Herb
 
Herb
 
Herb
 



Species 	 Source Plant type
 

Pentaphragma Ma lays in, 
begoniaefolium Wall. Southeast Asia Herb 

Spenoclea zeylanica Gaertn Tropi cs, Herb 
Southeast Asia 

Wahlenbergia androsacca
 

A. D.C. 	 South Africa Herb 
W. undulata A. DLC. South Africa Herb 

CAPPARIDACEA E 

Boscia angustifolia 
A. Rich. 	 Africa Herb 

B. salicifolia Oliv. Africa 	 Tree
 
B. senegalensis Lam. Africa 	 Tree
 

Cadaba farinosa Forsk. Sudan Shrub 
Capparis corymbosa Lam. Africa Shrub 
C. decidua Edgew 	 Shrub 
Cleome 	 ciliata Schum. 

et Thonn. Herb 
C. gynandra L. 	 Malaysia Herb 
C. hirta Oliver Africa 	 Herb 

C. icosandra ,. 	 Pantropical Herb 
C. monophyl la L. Africa 	 Herb 
C. rutidosperma [IC. Tropical Africa Herb 
C. speciosa ELC. Mexico 	 Herb 
C. strigosa Oliver Tanzania 	 Herb 
C. viscosa L. El Salvador Ilerb 

Crataeva adansonii DC . Southlea st Asia Tree 
C. 	 macrocarpa Kurz tndoch ina, Shrub 

Southeast Asia 
C. nurvala Buch. llam. India, ,urma Tree 
Clitandra 	 lacourliana 

De Wild. Central, Africa Ierb 
Euadenia trifoliata
 

Benth. et Hook. Africa 	 Shrub 
Gyandropsis gynandra
 

(L.) Briq. In1donusia Herb 
Maerua angolensis tIC. Nigeria 'Free 
M. crassifolia Forsk. Africa 	 Tree
 

M. oblongifolia (Forsk.) 
A. Rich. N. Camerorn Tree 

Polanisia hirta Pax Congo Herb 

CARICACEAE 

Carica papaya L. 	 South America Tree 
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CARYOPHYLLACEAE
 

Species 	 Source Plant type
 

Silene aegyptiaca L. 
 Near East Herb
 
S. vulgaris (Moench) 
Garcke Algeria Herb
 

Stellaria aquatica Cyr. India 
 Herb
 
S. media Cyr. 	 Near East 
 Herb
 

CEL\STRI NACEAE 

Salacia pynaertii de Wild. Africa 
 Shrub
 

CIIAI LIET I1ACEAI. 

Dichapetalum spp. Tropics 	 Shrub
 

CHNOT) I ACEAE 

Arthrocnemum indicum 
Moq. Del. 	 India Herb
 

A. pachystachyum Bunge IndiW Herb 
Atriplex arenaria NutL Sandy beaches Herb 
A. crassifolia C.A. 'evy. in1di, Herb 
A. halimush 	 Sahara Herb
 
A. repens Ruth 	 Ceylon 
 Herb 
Beta vulgaris L. forma 
cicla Pantropical Beet 

Boussaingault ia 
bia.c loide. HII'K CuycI n Herb 

Cheiwpudium albunt L. Qini Herb 
C. 	 amranticolor Cote 

e t Heyn Madagasca r Herb 
C. ombrosioidcs L. Philip] pins Herb
 
C. ber.andieri Iiq. Mexico 	 Herb 
C. glaucum L. 	 Suth Africa Herb 
C. murale L. 	 Afr i a Herb 
C. nut alliae Saff. SouLh America Herb 
C. quinoa Willd. 	 South America Herb 
Dondia 	 linearis >1illsp. Beach,-!- and Herb 

A;li t I es'Shms 

Salicernia ambigua Beaches and
 

Michx. salt me res Herb 
Salicornia bigelonii Ihc'ichbs and 

Torr. 	 S;a I t marshes Herb 

1I.1
 



Species 	 Source Plant type
 

Spinacea oleracea L. Pantropical Herb 

Suaeda mari.tJa Dumont Pantropical Herb 
S. nudiflora Moq. India Herb 

Ullucu'; tuburosus Cald. High Andes Herb 

COMBRETACEAE 

Comb retum ii Cran thum 

G. Don. 	 Gabon Shrub 

C. mooreaanum Exell. Africa 	 Tree 

C. paniculatull Vent. Africa 	 Shrub 
C. 	 p1. tvphyllum Hutch. 

ut Dalz. Africa Shrub 
C. ra'Lhe mUHIStn t'. BJeauv. Africa 	 Shrub 
Guiicla senega':;].ufDSiS 

J. F. G;eI. Africa Tree 
Luamitzera racemosa Willd. Southeast Asia, Tree 

Polynesia 
misquali; indica L. Southeast Asia Vine 

COMMELINACEAE 

Ancilema dre(geanun Kunth Africa 	 Herb 

A. malabaricum Merr. Southeast Asia Herb 

A. 	 ndiflorum R. Br. ';outheast Asia, Herb 
Malaysia 

A. spiraturm R. ;r. Southeast Asia Herb 
Collmrenlina wmanamlensis L. Southeast Asia Herb 
C. claussinsii I uIe.' Ild. Congo 	 Herb 
C. clavata C. 1). Clarke Ceylon 	 Herb 

C. forskalei Vahil. Africa 	 Herb 

C. latifolia llockst. Africa 	 Herb 

C. nudif o ra L. 	 Southeast Asia Herb 

C. obli quallHam. 	 Southeast Asia Herb 

C. zambe'ica I1C. Africa 	 Herb 

Cyanotis 	 cristata Roem. 
& ScIultes Southeast Asia Herb 

C. cristata 3. Don Southeas t Asia Herb 

C. nodif lora Kunth Africa Herb 

Floscopa 
,lchweinfurtlhii G. G. Cl. Guinea Coast Herb 

Forrestia glabrata Hask Southeast Asia Herb 

F. marginaLa tlassk. Southeast Asia Herb 

F. mollissima Kds. Southeast Asia Herb 
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Species 


Ambrosia maritima L. 

Artemisia dracunculus L. 


A. vulgaris L. 


Aster ame~lus L,. 

Atractylis gummifera L. 

Bidens hipinnata L. 
B. chinensis Willd. 

B. leucantha Willd. 

B. pilosa L. 

Blumea balsamifera D.C. 
B. chinensis A. D.C. 
B. lacera A. D.2. 

B. myriacephala D.C. 
Carthamus tinctorius L. 

Centaurea palluscens Del. 

Cichorium endivia L. 
C. intybus L. 

ChrysaantheIuLnI coronarinm 

L. 
C. indicum L. 

C. segetun I. 

Calinsoga parvil lora Cav. 

Conyza aegyptiaca Ait. 

Cosmos caudatus I.B.K. 

C. sulphurcus Car. 

Crassocuphalum hi a frae
 

S. Moore 
C. crel)idioides S. Moore 
C. rubuns S. 1oru 
C. vitellinum S. 'luore 
Crepis aspLra L. 
C. 	 reuteri,-iri Boi:,. 

ut Heldr. 
Cymboseris 	 palestinae

Boiss. 
Cynara carduncl us L. 

C. scolyinus L,. 
Cynara sp. 


Eclipta aiba hassk. 
Emilia sagittata [IC. 

E. Sonchifolia A. 11C. 
Enhvdra fluctuans Lour. 

COMPOS ITAE
 

Source 	 Plant type
 

Congo Herb
 
Caspian Sea region Herb
 

and Siberia
 
Europe and North Herb
 
America
 

Near East Herb
 
North Africa Herb
 
Africa, Asia Herb
 
Africa, Asia Herb
 
Africa, Asia Herb
 
Africa, Asia Herb
 
SW China Herb
 
China 
 Herb
 
Old World Tropics Herb
 
Indochina 
 Herb
 
Subtropics Herb
 
Near East Herb
 
Europe Herb
 
India 
 Herb
 
Near East, 

Malaysia Herb 
India Herb 
Indochina 
 Herb
 
Philippines Herb 
Congo Herb 
Pantropical Herb 
Mexico Herb 

West Africa Herb 
West Africa Herb 
West Africa Herb 
West Africa Herb 
Near East Herb 

Near East Herb 

Near East Herb
 
South Europe and Herb
 

South America
 
South Europe Herb
 
Mediterranean
 

region, and
 
Canary Islands
 

Java Herb
 
Tropics of New Herb
 

World
 
Pantropical Herb
 
Africa and Asia Herb
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Species 


Erechtites hieracifolia
 
Rafin. ex. D.C. 


E. valerianaefolia A. D.C. 

Erigeron sumatrensis 


Ethulia conyroides L. 

Galinsoga parviflora Cav. 

Glossocardia bosvallia
 

D.C. 

Gynura cernua Benth. 

G. procumbens Backer 

G. sarmentosa D.C. 

Hedypnois polymorpha Df. 

Hyoseris radiata L. 

Inula crithmoides L. 

Koelpinia linearis Pallas 

Lactuca alpina 

L. capensis Thunb 

L. indica L. 


L. intybacea 

L. plumieri 

L. sativa L. 

L. taracifolia Sch. et
 

Thon. 

L. tuberosa 

Laggera alata Sch. Rip. 


Launaea glomerata Hook.
 
f. 


L. nudicaulis Hook. f. 

Microglossa afzelii 0.
 

Hoffm. 

Mikania cordata B.L.
 
Robinson 


M. scandens Willd. 

Myriactis wallichii L. 

Nidorella macrocephala
 

Steetz. 

Ornopodon sp. 

Pacourina edulis Aubl. 


Petasites japonicus F.
 
Schmidt. 


P. palmatus Ase Cray 

Petasites sp. 

Pluchea indica (L.) Less 

Rhaponticum acaule D.C. 

Scolymus grandiflorus
 
Desf. 


Source Plant type 

East India Herb 
Tropical America Herb 
Southeast Asia Herb 
Islands 

East Africa Herb 
Java Herb 

India Herb 
West Africa Herb 
Indonesia Herb 
Indonesia Herb 
Africa Herb 
Liberia Herb 
Near East Herb 
Africa Herb 
Europe Herb 
Madagascar Herb 
Indonesia, Herb 

Philippines 
Madagascar Herb 
France Herb 
Pantropical Herb 

Nigeria Herb 
Near East Herb 
Congo, West Herb 

Africa 

Sahara Herb 
Near East Herb 

Sierra Leone Herb 

Africa Herb 
Congo Herb 
India Herb 

Africa Herb 
Africa Herb 
Guiana Aquatic 

plant 

Japan Herb 
California Herb 
Pacific Islands Herb 
Southeast Asia Tree 
Libya Herb 

North Africa Herb 
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Species 


Scolymus hispanicus L. 


S. maculatus L. 

Scorzonera alexandrina
 

Briss. 

S. undulata Vahl 

S. congolensis de Wild 

S. gabonensis 
Senecio triafrae Ow.
 

et Hliern. 
Silybum marianum Gaertn. 
Sonchus arvensis L. 
S. asper Hill 
S. bipontini Arch 
S. 	 exauriculatus 0.
 

Hoffm. 

S. oleraceus L. 
Spilanthes acmella Merr. 

S. 	 jabadicensis I1. 11.
 
Moore 


S. ocymifolia A. 11. Moore 

S. oleracea Jacq. 
S. paniculata Wal1. 

S truchinm sparganophora
 

0. Ktz. 
Synvdreila nodiflora 

Gaertn. 

Tagetes patula L. 

laraxacum officinal.e 

Weber 
Tragopogon pratensis L. 
Urospermum picroides F.W. 

Schmidt. 
Vernonia amygdalina Dal. 
V. appendiculata Less. 
V. biafrae 0liv. et Hiern. 
V. calvoana look. f. 
V. chinensis Less. 
V. cinerea less. 

V. colorata Drake 
V. 	 gastigiata Oliv. et 

Hliern. 
V. perrottetii Sch. Bip. 
V. senegalensis L. 
Wedelia biflora DE . 

Zinnia e [egans 

Source 


North Africa, 

Canarias
 

North Africa 


Libya 

Algerie, Morocco 

Congo 

Gabon 

Africa 
North Africa 
Old World 

Old World 
Old World 

Old World 
Old World 
Tropical America, 

Africa
 

Tropical America, 
Afri ca 

Tropical America, 
Africa 

Trop ics 
Tropics 

Africa 

Indonesia 

Congo 


Worldwide 
Near East 

Near East 
Africa 
Worldwide 
Worldwide 
Worldwide 
Worldwide 
West and South 

Africa 
Worldwide 


Worldwide 
Worldwide 
Worldwide 
Southeast Asia, 

Po 1v nes in 
Mexido 

H88
 

Plant type
 

Herb
 

Herb
 

Herb
 
Herb
 
Herb
 
Herb 

Herb 
Herb 
Shrub
 
Shrub
 
Herb 

Herb 
Herb 
Herb 

Herb 

Herb 

Herb 
Herb 

Herb 

Herb
 
Herb
 

Herb 
Herb 

Herb 
Herb 
Herb 
Herb 
Herb 
Herb 
Herb 

Herb 

Herb 
Herb 
Herb
 
Herb
 

Hltrb 



RA ECONNARAC F 

Species Source 'lant type 

Agelaea hirsuta de Wi Ld. Congo 
Castanola paradoma (Gig. ) South Niguria 

CONVOIN L'lACLFAE
 

Aniseia martLin100;is 
Choisy l InvsaiM Vice 

Argyruia populiftolia 
Choisy Ceylon, India Vim 

Calligonum polyono ides L. Shrub 
Calon'ction acull:i tu. 

loume. Pant rep i cal V i ne 
C. bona-iox w(Jj. I"lI a V i ne 
C. nuricatum G. Don. Indi: Vine 
Dipteropelt S jiranoideo; 

ill. f. Centr i I Ai ri co V i no 
Ipomoa batat Pi " I Anor i cLn Vi ner Trti , j, 


I. hiloba For k. Pantr,,li,*ll V ifit! 
I. cnirica Sweet in:,nrel iC, Vi ne
 
[. cocdofana Chni;y P'antro.ti( iI Vin
 
1. digitata .. Indi a Vine 
I. or warpa H. lr. s in Vint. 

1. hocsltu i ]otulst Rcnuth Africa Vi no 
1. i1].lstr is raitn Ind W Vi no 

I. involucratla BeamU. Panl ro- ival Vi ne
 

1. lugardi N.F. Br. Inldia V iaO
 

1. pos-cnpfac PaI. rop ical Vine
 

1. reptan- Poir Soutlahvis t A,;in Vi h 

1. sepia: La 1Indin Vine
 

I. triloba I. New "V;orld Tropics Vine
 

I. uniflorn Roeom. vt
 

Schult. India Vine
 

Jacquemontia tamnifolia
 

Gris. Amnrica, Africa Vine 

Merremia ciarginata Hall. 
f. Ind ia Vine
 

M. rhyncorhiza lall. f. Id ia Vine 

M. umbellata Hall. Indonesia Vine 
Neuropeltes ac urlinata 

Benth. Equatorial Africa Vine 

Operculina turpethum S. 
Mans. Ihlli I i ppines Vine 

Quamoclit piamata lBoyr Pantropical Vine 

Rivea ornata Choisy India, Southeast Vine 
Asia
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CRUCIFERAE
 

Species Source Plant type
 

Barbarea verna Asch. North temp. Shrub 

Brassica alba Baiss Europe Herb 

B. campestris L. a.o. 

var. sarson Prain India Herb 

B. chinensis L. China Herb 

B. hirta Pantropical Herb 

B. integrifolia Schultz Africa (Gabon) Herb 

B. juncea Pantropical Herb 

B. napus Pantropical Herb 

B. nigra Kich India Herb 

B. oleracea L. (all forms) Worldwide Herb 

B. pekinensis (Lour.) Tropical Africa, 

Rupr. Madagascar Herb 

B. rapa L. Africa Herb 

B. rugosa Prain Africa, India Herb 

B. schimperi Boiss Africa, India Herb 

B. tourneforcii Gonan Africa, India Herb 

B. sinensis Juslen. Tropical Africa Herb 

Cakile fusiformis Greene South Florida Herb 

Capsella bursa-pastoris Near East, North 

Medik Africa Herb 

Cardamine hirsuta R. India Herb 

Cochlearia armoracea L. Southeast Asia Herb 

Coronopus squamatus Asch. Near East Herb 

Crambe abyssinica Hochst. 

ex R.E. Fries Ethiopia Herb 

C. cordifolia Steven Asia Minor, Herb 

India, Ethiopia 

C. maritima Atlantic & Herb 
Mediterranean 

European Coast 

Diplotaxis duveyrierana 

Coss. Africa Herb 

D. pendula D.C. Africa Herb 

Eruca sativa Mill Near East Herb 

Lepidium africanum D.C. Africa Herb 

L. chilense Kunze South America Herb 

L. draba :.. India Herb 

L. myriocarpum Lond. South Africa Herb 

L. sativum L. Europe Herb 

L. virginicum L. North America Herb 
Nasturtium 

barbariaefolium Baker Africa Herb 

N. fluviatilis R.A. Dyer Africa Herb 

N. heterophyllum Bl. Southeast Asia Herb 

N. microphyllum Worldwide Herb 

N. officinale L. Worldwide Herb 

Raphanus sativus L. var. 
hortensis Backer Europe & Asia Herb 
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Species 


Raphia faranifera 


(Gaertn.) Hylander 


Rapistrum rugosum All. 


Rorippa humifusa (Guill.
 
et Perr.) Hiern. 


Senebiera coronopus Poir 


S. 	lepidioides Coss, et
 

Dur. 

S. pinnatifida D.. 


Sinapsis alba L. 


Source Plant type 

Madagascar, 

Trop. Africa Palm 

Near East Herb 

Congo 

Pantropical Herb 

North Africa Herb 

California Herb 

India Herb 

CRYPTERONIACEAE
 

Crypteronia paniculata Bl. Southeast Asia Tree
 

CUCURBITACEAE
 

Benincasa hispida Congn. 


Bryonopsis laciniosa Naud. 


Citrullus vulgaris Schrad. 


ex Eckl. et Zeyh 


Cephalandra quinqueloba
 

Schrad 

Coccinia cordifolia 


C. rehmannii Don 


Cogniauxia podolaena
 

Baill. 


Corallocarpus
 
sphaerocarpus Ait. 


Cucumello robicchii Chior. 


Cucumis africanus Lindl. 

C. egrestis Creb. 
C. dipsaceus Spach. 

C. ficifolius A. Rich 


C. hirsutus Sond. 


C. prophetarum L. 


C. sativbs L. 


Cucurbita maxima 


C. moschata Duch. ex
 

Poir 

C. pepo L. 
Cyclanthera pedata
 

Schrad. 

Tropical Asia, Vine 

India 

India Herb 

Tropical & 

South Africa Vine 

Africa Herb 

Southeast Asia, Vine 

India 
Tropical Africa "ine 

& Asia 

Africa lerh 

Africa Herb 

Africa herb 

Africa Vi.e 

Afrida Vine 
Africa Vine 

Africa Vine 

Africa Vine 

Africa Vine 

South Asia Vine 

Pantropical Vine 

Pantropical Vine 

Pantropical Herb 

Me::ico Vine 
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Species Source 

Lagenaria leucantha Rusby India 
L. sphaerica (E. Mey. ex 

Sond.) Naud. Malawi 
Luffa acutangula Roxb. Asia 
Melothria heterophylla 

Cogn. India 
Momordica charantia L. Pantropical 
M. cochinchinensis 

(Lour.) Spreng. Southeast Asia 
Polakowskia tacaco Pitt. South America 
Sechium edule Sw. North & Tropical 

Africa 
Sphaerosicyos sphericus 

Hook. f. Africa 
Telfairea occidentalis 

Hook. f. Africa 
T. pedaLa Hook, Afti, 
Trichosanthes anguina L. Indonesia 
T. celebica Congn. Indonesia 
T. cucumerina L. Japan 
T. dioica Roxb. Tropical Asia, 

North Australia, 
Polynesia 

T. diseca India 
T. palmata Roxb. India 
T. ovigera BI. Tropical Asia, 

North Australia, 
Polynesia 

CYCADACEAE
 

Cycas circinalis L. Southeast Asia 

C. rumphii Miq. Southeast Asia 


CYPERACEAE
 

Scleria tessellata Willd. Southeast Asia 


DILLENIACEAE
 

Tetracera alnifolia Willd. Equatorial Africa 

T. potatoria Afzel. ex
 
G. Don Equatorial Africa 
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Plant type
 

Vine
 

Vine
 
Vine
 

Vine
 
Vine
 

Vine
 
Herb
 
Vine
 

Herb
 

Vine
 
Vine
 
Vine
 
Vine
 
Vine
 
Vine
 

Vine
 
Vine
 
Vine
 

Tree
 
Tree
 

Herb
 

Tree
 

Tree
 



EBENACEAE
 

Species Source 

Diospyros kaki L. Subtropics 
D. virginiana var. mosieri South Florida 

ERICACEAE
 

Vaccinium
 
varingiaefolium.Miq. Indonesia 


EUPHORBIACEAE
 

Acalypha Tropical and
 
boehineroides Miq. Subtropics 


A. caturus Bl. Tropical and 

Subtropics


A. indica India 

A. paniculata Tropical and 


Subtropics
 
A. wilkesiana Muell. South Sea 


Islands
 
Anthriscus arefolium
 

Hoffm. 

Antidesma bunius Spreng. Indonesia 

A. diandra Roxb. India 

A. ghaesembila Gaertn. India 

Aporosa maingayi Hook. f. Malaysia, 


Southeast Asia
 
Baccaurea sapida Muell.
 
Arg. Southeast Asia 


Breynia discigera Muell.
 
Arg. Malaysia 


B. reclinata Hook. f. Malaysia 

Bridelia scleroneura
 
Muell. Arg. Africa 


Claoxylon longifolium
 
Juss. Southeast Asia 


C. oleraceum 0. Prain Congo 

C. polot Merr. Southeast Asia 

Cleistanthus
 

heterophyllus Hook. f. Southeast Asia, 

Malaysia
 

Cnidoscolus chayamansa
 
McVaugh Mexico 


Codiaeum variegatum Bl. Pantropical 

Croton mubange Muell.
 
Arg. Congo 
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Plant type
 

Tree
 
Tree
 

Shrub
 

Shrub
 
Shrub
 

Shrub
 
Shrub
 

Shrub
 

Herb
 
Tree
 
Tree
 
Tree
 
Tree
 

Tree
 

Tree
 
Shrub
 

Tree
 

Shrub
 
Tree
 
Tree
 

Shrub
 

Shrub
 
Shrub
 

Shrub
 



Species 


Crotonogyne poggei Pax 

Erythrococca columnaris
 
Prain 


E. oleracea (Prain)
 
Prain 


Euphorbia antiquorum L. 

E. balsamifera Ait. 

E. edulis Lour. 

E. heterophylla L. 

E. hirta 

E. nerifolia L. 

E. pulcherrima Willd. 

E. trigyna Haw. 

Glochidion blancoi Lowe 


G. borneense Boerl 

G. rubrum Bi. 

Hymenocardia acida Tul. 

H. ulmoides Oliv. 

Jatropha curcas L. 
J. multifida L. 
J. urens L. 
Maesobotrya bertramiana
 

Buttn. 


M. floribunda Benth. 

M. hirtella Pax 


Manihot esculenta
 
Crantz 


Maprounea africana Muell.
 
Arg. 


M. membranacea Pax et
 
Hoffm. 


Micrococca mercurialis
 
Benth. 


Microdesmis 	pentandra
 
Hook. f. 


M. puberula Hook. f. 

M. zenkeri Pax 

Phyllanthus acidus Skeels 

P. emblica L. 

P. muellerianus Excell 


Pteroco'cus corniculatus
 
Pax et Hoffm. 


Ricinus communis L. 

Sauropus androgynus
 
Merr. 


Tetracarpidium
 
commophorum Hutch 


Source Plant type 

Tropical Africa 

Equatorial Africa 

Equatorial Africa 
Java 
Senegal 
Indochina 

New World Tropics 
India 
Malaysia 
Pantropical 

Java 
Far East, 

Philippines 
Southeast Asia 
Southeast Asia 
Congo 
Congo 
Pantropicnl 
Mexico 
Philippines 

Shrub 
Shrub 
Herb 

Herb 
Herb 
Herb 
Shrub 

Shrub 
Tree 

Tree 

Tree 
Shrub 
Shrub 
Shrub 
Shrub 
Shrub 

Congo 

Africa 
Africa 

Shrub 

Shrub 
Shrub 

Pantropical Shrub 

Congo Shrub 

Congo Shrub 

Congo Shrub 

Congo 
Congo 
Congo 
Tropical Asia 
Tropical Asia 
West Africa 

Tree 
Tree 
Tree 
Tree 

Tree 
Tree 

Malaysia 

Pantropical 
Vine 

Shrub 

Southeast Asia Shrub 

Congo & Sierra 

Leone 

Tree 
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FLACOURTIACEAE 

Species Source Plant type 

Flacourtia jangomas 

Roeusch. Lndonesia Tree 
F. rukam Zoll. et Mor. Indonesia, India Tree 

GENTIANACEAE 

Limnanthemum cristatum Aquatic 
Griseb. Malaysia plant 

L. indicum Thw. India Herb 

GERANIACEAE 

Erodium moschatum i'Her Near East Herb 
Impatiens balsamina L. Indonesia Herb 
I. dichiva Hook. f. Congo Herb 
I. flaccida Am. Ceylon Herb 
Tropaeolum majus L. South America Herb 

GESNERIACLAE 

Klugia notoniana A. D.C. Southeast Asia Herb 
Cyrtandra decurrens de Vr. Indonesia Herb 

GNETACEAE 

Gnetum gnemom L. Southeast Asia Tree 
G. africanum Welv. West Africa Tree 
G. buchholzianum Engl. West Africa Tree 
G. indicum Merr. Africa Tree 
G. tisserantii Africa Tree 

GRAMINEAE 

Acroceros amplectans 
Stapf. Gambia Herb 

Aristida gracilior Pilg. Africa Herb 
A. plumosa L. Africa Herb 
A. stipoides Lam. Africa Herb 
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Spcies 

Banibusa arundinacea
 
Willd. 


B. atra Stapf. 

B. bambos Backer 

B. multiplex Baensch 

B. spinosa BI. 

B. vulgaris Schrad 

Cymbopogon citratus 


Stapf. 

Dendrocalamus asper
 

Backer 


D. hamiltonii Ness
 
et Ern. 


Digitaria gayana A. Chev. 

Echinochloa 	colonum (L.)
 

Link 

E. crus-galli Beauv, 

Eleusine coracana Gaerth. 

E. indica Gaertn. 


Gigantochloa verticillata 

Hyparrhenia spp. 

Isachne albens Trin. 

I. globosa 0. Ktze. 

Oxytinanthera abyssinica
 

Munro 

Panicum barbatum Lam. 

P. chamaeraphioides Hack 

P. colonum L. 

P. crus-galli L. 

P. palmifolium Koenig 

Rhynchelythrum repens
 

C.E. Hubb 

Saccharum officinarum
 
L. 


Schizostachyum
 
brachcladum Kurz. 


Setaria palmifolia Stapf. 

Themeda gigantea Hack. 

Zea mays L. var. rugosa 

Zizania latifolia Turcz. 


Source 


South Asia 

South Asia 

South Asia 

South Asia 

South Asia 

Pantropical 

Tropics of the
 

Old World 


Southeast Psia 


Southeast Asia 

Africa 


Java 

Indonesia 

Africa 

Tropics of the 


Old World
 
Southeast Asia 

Africa 

Southeast Asia 

Southeast Asia 


Uganda
 
Southeast Asia 

Southeast Asia 

Southeast Asia 

Southeast Asia 

Southeast Asia 


Africa 


Pantropical 


Southeast Asia 

New Guinea 

Southeast Asia 

Madagascar 

Singapore, China, 


Hong Kong
 

Plant type
 

Bamboo
 
Bamboo
 
Bamboo
 
Bamboo
 
Bamboo
 
Bamboo
 

Herb
 

Bamboo
 

Bamboo
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 

Bamboo
 
Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 
Herb
 

Herb
 

Herb
 

Herb
 
Herb
 
Herb
 
Herb
 
Herb
 

GUTTIFERAE
 

Garcinia atrovirides Griff. Malaysia Tree
 
G. cowa Roxb. 
 India: Thailand Tree
 
G. dioica Bl. 
 Sou.heast Asia 
 Tree
 

-	 196-



Species Source Plant type 

Garcinia microstigma Kurz Burma Tree 
G. sizygifolia Pierre Southeast Asia Tree 

HIAMAMEL IDACEAE 

Altingia excelsa Nor. Southeast Asia Tree 

HYDROCIIARI TACEAF 

Hydrella sp. India Aquatic 

Hydrocharis dubia Backer Southeast Asia 
plant 

Herb 
Ottelia alismoides Pers. Philippines Aquatic 

plant 
Vallisneria gigantea 
Gaertn. Philippines Herb 

HYDROPHYLLACEAE 

Hydrolea zeylanica Vahl. Southeast Asia Aquatic 

plant 

HYPERICACEAE 

Cratoxylon polyanthum 
Korth. Thailand Tree 

Psorospermum 
tenuifolium DC. Congo Shrub 

LAB IATAE 

Aeolanthus frutescens Africa Herb 
A. helitropioides Chev. Africa Herb 
A. pubescens Benth. Xfrica Herb 
Coleus aromaticus Benth. Africa Herb 
C. rotundifolius Chev. 

et Perr. Africa Herb 
C. tuberosus Benth. Africa Herb 
Hausmaniastrum lilacinum 
J.K. Morton Africa Herb 
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Species 


Hoglundia
 
oppositif-14a Vahl. 


Hyptis brevipes Poir 


H. pectinata Port. 

H. spicigera Lam. 

H. suavealens Poir 


Leucas lavandifolia
 
Smith 


L. zeylanica R. Br. 

Mentha arvensis L. 

M. piperita L. 

M. spicata L. 

Ocimum americanum L. 

0. arborescens Bl. 

0. basilicum L. 


0. canum Sims. 

0. sanctum L. 

0. viridi Willd. 

Origanum majorana L. 


0. onites L. 


0. vulgare L. 


Perilla frutescens Britt
 

Platystoma africanum P.
 
Beauv. 


Plectranthus kamerunensis
 
Gurke 


Rosmarinus officinalis L. 

Salvia hispanica 

S. officinalis L. 

S. verbenaca L. 

Solenostemon
 
monostachus Briq. 


S. ocymoides Chum. 

Thymus vulgaris L. 


Litsea firma Hook. f. 

L. glaucescens H.K. 

L. guatemalensis Me? 


Source 


Congo 

Thailand, India 


and Indochina
 
Africa 

Africa 

Indochina, 


Thailand & India
 

Indonesia 

Ceylon 

Pantropical 

Pantropical 

Pantropical 

New World Tropics 

Congo 

Tropical Asia and 

Africa, Pacific
 
Islands
 

Indonesia 

Southeast Asia 

West Africa 

Mediterranean 


region
 
Mediterranean 


region
 
Mediterranean 


region
 

Congo 


Central Africa 


Spain 

Worldwide 

Africa 


Africa 

Guinea Coast 

Tropics 


LAURACEAE
 

Thailand 

Guatemala 

Guatemala 
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Plant type
 

Herb
 
Herb
 

Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 

Herb
 

Herb
 

Herb
 

Herb
 
Herb
 
Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 

Tree
 
Tree
 
Tree
 



Species 


Persea borbonia Spreng 


Barringtonia acutangula
 

Gaertn. 
B. asiatica Kurz. 
B. fusiformis King. 
B. insignis Miq. 
B. racemosa Roxb. 

B. spicata Bl. 
Planchonia grandis Ridl. 
P. valida Bl. 


Leea manillensis Walp. 

Abrus precatorius L. 

Acacia albida Del. 

A. arabica Willd. 
A. concinna DC. 

A. farnesianaWilld. 
A. 	 drepanolobium Harms, 

ex Sjosted 
A. insuavis Laco. 
A. macrothyrsa Harms. 
A. nilotica Del. 
A. socotrana Balf. f. 
A. zygia L. 
Afzelia africana Smith 

A. bijugar A. Gray. 

A. quanzensis Welw. 

A. xylocarpa Craib 

Albizzia adianthifolia
 

(Schum.) W.F. Wight 

A. chevalieri Harnes. 

A. gemmifera C.A. Smith 

A. procera Benth. 

A. zygia J.F. Mackr. 
Arachis hypogaea L. 

Source 


South Florida 


LECYTIIIDACEAE 

Southeast Asia 
Thailand 
Malaysia 
Southeast Asia 
Malaysia 

Southeast Asia 

Malaysia 

Southeast Asia 


LEEACEAE 

Philippine Isls. 

LEGUOINOSAE 

Pantropical 

South Rhodesia 

Africa 
India, 

Philippines
 

Southeast Asia 

East Africa 
Thailand 
Malawi 
West Africa 
Somali 
Africa 
Africa 

Thailand 

Africa 

Thailand 


Congo 

Nigeria 

Africa 

Southeast Asia 

Africa 

Brazil 
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Plant type
 

Shrub
 

Tree 
Tree 
Tree 
Tree 
Tree
 
Tree
 
Tree
 
Tree
 

Tree 

Tree
 
Tree
 
Shrub 
Shrub 

Tree 

Trce 
Vine 
Shrb 
Shrub 
Shrub 
Shrub 
Tree
 
Tree
 
Tree
 
Tree
 

Tree
 
Tree
 
Tree
 
Tree
 
Tree
 
Herb
 



Species 

Astragalus abyssinicus
 
A. Rich 


Bauhinia esculenta 


B. malabarica Roxb. 

B. nonandra 

B. purpurea L. 

B. reticulata D.C. 

B. tomentosa L. 

B. variegata L. 

Cajanus cajan Millsp. 

Calopogonium
 

muconoides Desv. 

Canavalia ensiformis D.. 

Cassia alata L. 

C. angustifolia Vahl 

C. auriculata L. 

C. fistula L. 

C. garrettiana Craib. 

C. hirsuta L. 

C. laevigata Willd. 

C. mimosoides L. 

C. obtusifolia L. 

C. occidentalis L. 

C. siamea Lam. 

C. singueana Del. 

C. surattensis Burm. F. 

C. tomentosa L. 

C. tora L. 

Ceratonia siliqua L. 

Cicer arietinum L. 


Clitoria ternaLea L. 


Crotalaria faIcaLa Vahl. 
ex D.C. 


C. glauca WiJid. 
C. juncea L. 

C. 	 longirostrata Hook. 

et Am. 
C. microcarpa Hochst. 

ex Benth. 

C. ochroleuca G. Don. 

C. retusa L. 
Cyamopsis psoraloides
 

C.C. 
C. senegalensis Cyr.
 

et Poir 


Source 


Africa 

South and 

Tropical Africa
 

Malaysia 

Guiana 

India, China 

Africa 

Tropical Asia 

Tropical Asia 

Old World 


New World Tropics 

West Indies 

Pantropical 

India 

India 

India 


New World Tropics 

Tropics 

Southeast Asia 

South America 

Pantropical 

Southeast Asia 

Southeast Asia 

India 

Mexico 

Tropical Asia 

North Africa 

Mediterranean 


region
 
Asia, Molucca 


Islands
 

Nigeria 

Equatorial Africa 

India 

West Mexico, 


Guatemala 

Tanzania 

Central Africa 

Central Africa 


India 

Tropic and 


Subtropical
 
Africa, Arabia,
 
India
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Plant typ
 

Herb
 
Tree
 

Tree
 
Tree
 
Tree
 
Tree
 
Tree
 
Tree
 
Herb
 

Vine
 
Herb
 
Tree
 
Tree
 
Shrub
 
Tree
 
Herb
 
Herb
 
Herb
 
Tree
 
Herb
 
Shrub
 
Tree
 
Tree
 
Tree
 
Tree
 
Shrub
 
Tree
 
Herb
 

Vine
 

Herb
 
Herb 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 

Herb 

Herb
 



Species 

Cynomietra reniflora L. 

Daniella olivieri Hutch.
 

et Dalz. 

Delonix alata Gamble 

Derris elliptica Benth. 


D. heptaphylia Merr. 

D. oliginosa Benth. 

Desmodium cinereum D.C. 

D. umbellatum 

Dewevrea bilabiata
 
M. Micheli 


Dolichos bracteatus Baker 

D. lablab L. 
Dysoxy]um euphlebium Merr. 

Entada phaselioides 
Merr. 


E. scandens Benth 

Eriosema glomeratum (Guill. 

et Perr.) Hook. f. 

Erythrina berterxana Urb. 

E. fusca Lour. 

E. herbacea L. 
E. subumbrans Merr. 
E. variegata L. 

Flemingia
 

macrophylla Kuntze 
Gliricidia maculata 

H. B.K. 
G. sepium (Jacq.) Steud 

Glycine japonicum L. 

G. laurentii de Wild. 

G. max Merr. 

Indigofera arrecta
 

Hochst. 

Leucaena cephalates Spreng 

L. leucocephala 

L. clarkii Hook. f. 

L. esculenta 

L. lanata Benth. 

L. martinicensis R. Br. 

L. mollissima 

Lolium rigidum Gaud. 

Lotus edulis 

Medicago denticulata
 

Willd. 

M. sativa L. 

Millettia sericea W.
 

et A. 

Mucuna aterrima Holland 


Source Plant type 

Thailand Tree 

Africa 
India 
Thailand 

Thailand 
Thailand 
Indonesia 
South Amcrica 

Tree 
Tree 
Vine 

Vine 
Vine 
Shrub 

Congo 
India 
Tropics 
Indonesia 

Tree 
Vine 
Vine 
Vine 

Indonesia 
Congo 

Vine 
Vine 

Congo 
Tropical and 

Subtropical 
China 
Florida 
Indonesia 
India 

Herb 
Tree 

Tree 
Shrub 
Tree 
Tree 

India Shrub 

Pantropical 
Pantropical 
Japan 
Pantropical 
Pantropical 

Tree 
Tree 
Herb 
Herb 
Herb 

Pantropical 
India 
Pantropical 
India 
Mexico 
India 
India 
India 
Algeria 
India 

Tree 
Tree 
Tree 
Tree 
Tree 
Tree 
Tree 
Tree 
Herb 
Tree 

India 
India 

Herb 
Herb 

Southeast Asia 
Eastern Asia 

Vine 
Vine 
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Species 


Mucuna utilis Wall ex 

Wight 


Neptunia oleracea Lour. 


N. prostrata Baill. 


Parkia speci-sa Hort.
 
ex Hassk. 


Parochetus communis Buch.
 
Ham. ex D. Don 


Phaseolus aureus Roxb. 

P. calcaratus Roxb. 

P. coccineu L. 

P. limensis Macf. 

P. lunatus L. 

P. vulgaris L. 

Piliostigma
 
malabaricum Benth. 


Pisum arvense L. 

P. sativum L. 

Pithecelobium kunstleri
 

Prain 

Psophocarpus palustris
 

Desv. 

P. tetragonolobus (L.) D.C. 

Pterocarpus angolensis D.C. 

P. erinaceus Poir 

P. indicus L. 

P. lucens Lepr. 

P. santaloides l'Her 

Pueraria thunbergiana
 

Benth. 

Saraca indica L. 

Sesbania aegyptiaca Pers. 


S. grandiflora Pers. 

S. roxburghii Merr. 

S. tetraptera Hoechst. 

Sesuvium
 
portulacastrum (L.) L. 


Smithia elliotti Bak. f. 

S. sensitiva Ait. 


Sphenostylis briarti 
Bak. f. 

S. erecta Hutch 
S. schweinfurthii Harms. 
S. stenocarpa Harms. 

Tamarindus indica L. 

Tephrosia elegans Schum. 


Source Plant type 

Tropical & Herb 
Subtropics 

Thailand Aquatic 

Southeast Asia 
plant 

Aquatic 
plant 

Southeast Asia Tree 

East Africa Vine 
Worldwide Herb 
Worldwide Herb 
Worldwide Vine 
Worldwide Herb 
Worldwide Herb 
Worldwide Herb 

Thailand Shrub 
Worldwide Herb 
Worldwide Herb 

Sumatra Tree 

Congo Herb 
Southeast Asia Herb 
Angola Tree 
Africa Tree 
India Tree 
Africa Tree 
Africa Tree 

China, Japan Vine 
Thailand Tree 
Tropics of the Shrub 

Old World 
Pantropical Tree 
India Herb 
Sudan Herb 

Tropical Africa Herb 
Africa Shrub 
Malaysia, Old Herb 

World Tropics 

Africa Vine 
Africa Vine 
Africa Vine 
Africa Vine 
Pantropical Tree 
Africa Herb 
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Species 	 Source 


Tephrosia linearis Pers. Pantropical 


T. purpurea 	 Pantropical 


T. vogelii Hook. Africa 


Teramnus labialis Spreng. Southeast Asia 


Tetrapleura tetraptera
 

Taub. 
 Africa 


Trigonella foenum

graecum L. India 


T. corniculata L. Africa 


T. occulta Del. 	 Africa 


T. polycerata L. Africa 


Tylosma fassogiensis
 

Torre et Hill. Africa 


Uraria crinita Desv. Malaysia.and 

Sumatra
 

Vicia abyssinica Malawi 


V. faba L. 	 Worldwide 


Vigna marina Merr. Tropical 

seashores
 

V. marginata Benth. Pantropical 


V. mungo 	 Madagascar 


V. phaseoloides Baker Africa & Asia 


V. reticulata Hook. f. Tropics 


V. 	sinensis Savi ex
 

Hook. 
 Asia 


V. triloba Walp. Tropics 


Virecta procumbens Sm. Congo 


Voandzeia subterranea
 

Thouars. 
 Africa 


Whitfordiodendron
 
atropurpureum Donn. Thailand and 


Burma
 

LEMNACEAE
 

Lemna minor L. 	 Pantropica. 


LILIACEAE
 

Allium angolense Baker 

East Asia
A. ascalonicum L. 


A. cepa L. 	 Worldwide 

Asia
A. fistulosum L. 


A. kurrat Schweinf. ex. K.
 

Krause 
 Near East 


Plant type
 

Herb
 
Herb
 

Herb
 
Vine
 

Tree
 

Herb
 

Rerb
 
Herb
 

Herb
 

Tree
 
Herb
 

Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 

Herb
 

Tree
 

Aquatic
 
plant
 

Herb
 
Herb
 

Herb
 
Herb
 

Herb
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Species 

Allium odorum L. 

A. porrum L. 

A. sativum L. 

A. schoenoprasum L. 
Aloe baumii Engl. et
 

Gilg. 
A. saponaria Haw. 
A. vaombe Dec. et Forsk. 
Anthericum
 

subpetiolatum Baker 
Asparagus acutifolius L. 

A. african,,s Lam. 
A. albus L. 
A. aphyllus L. 
A. capensis L. 
A. declinatus 

A. laricinus Burch. 

A. officinalis L. 

Asparagus paul-guilielmi
 
Solms-Laub. 


A. racemosus Willd. 

A. stipularis Forsk. 

A. suaveolens Burch. 

Asphodelus fistulosus L. 

A. tenuifolius Cor. 

Cordyline fruticosa A.
 

Chcv. 

Dracaena angustifolia
 

Lam. 
D. mannii Baker 
D. reflexa L. 

D. thalioides Ch. Morren 
Gloriosa virenseens 

Lindl. 
Muscari comosun Mill. 
Pleomele angustifolia 

N.E. Brown 
P. elliptica N.E. Brown 
Smilax bona-nox 
S. leucophylia Blume 
Tulbaghia camerooni 

Baker 


Yucca aloifolia L. 

Y. elefantopes Hort. 


Source Plant type 

Siberia and Japan Herb 
Europe Herb 
Europe Herb 
Europe Herb 

Angola Herb 
Africa Herb 
Madagascar Herb 

Africa Herb 
Libya Herb 
South Africa Herb 
Algeria Herb 
Libya Herb 
South Africa Herb 
South Africa Herb 
South Africa Herb 
N E & South Herb 

Africa 

Tropical Africa Herb 
Sudan Herb 
Libya Herb 
South Africa Herb 
North Africa Herb 
North Africa Herb 

Southeast Asia Shrub 

Africa Shrub 
Africa Shrub 
Africa Shrub 
Africa Shrub 

Congo Vine 
Liberia Herb 

Philippines Shrub 
Philippines Shrub 
Florida Shrub 
Malaysia Vine 

Tropics and Herb 
South Africa 

Central America Herb 
Central America Herb 
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LOGANIACEAE 

Species Source Plant type
 

Strychnos spinosa Lam. Africa Shrub
 
S. suberosa de Wild Congo Shrub
 

LORANTHACEAE 

Globimetula braunii
 
(Engl.) van Liegh. Tropical Africa
 

Loranthus sp. Africa Herb
 

LYTHRACEAE 

Lagers troemia macrocarpa Thailand Tree
 
Pemphis acidula Fozst. Indonesia, Tree
 

Polynesia 

MALVACEAE
 

Abutilon cabrae de Wild.
 
et Th. Dur. Congo Shrub
 

A. indicum (L.) G. Don Tropics Shrub
 
Gossypium arboreum L. Thailand Shrub
 
G. brasiliense Macf. Thailand Shrub 
G. herbaceum L. Thailand Shrub 
Hibiscus abelmoschus L. Southeast Asia, Shrub 

West Africa
 
H. acetosella Fic. Pantropical Shrub
 
H. articulatus A. Rich Cameroun Shrub 
H. asper Hook. f. Volta Shrub 
H. cannabinus L. Pantropical Shrub
 
H. eetveldianus de Wild.
 

et Th. Dur. Africa Shrub
 
H. esculentus L. Pantropical Herb
 
H. ficulneus L. Africa Shrub
 
H. gilletii de Wild. Congo Shrub
 
H. manihot L. Indonesia, Shrub
 

Pacific
 
H. physaloides Guill.
 

et Perr. Congo Shrub
 
H. radiatus Cav. India, Java Shrub
 
H. rosa-sinensis L. Pantropical Shrub
 
H. rostellatus Guill.
 

et Perr. Tropical Africa Shrub
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Species 


Hibiscus sabdariffa L. 

H. surattensis L. 

H. tiliaceus L. 

Hilleria latifolia
 

(Lam.) Walter 

Malva parviflora L. 

M. rotundifulia L. 

M. niaceensis All. 

Sida alba L. 

S. humilis Willd. var.
 
moriflora 


S. rhombifolia L. 


Thespesia populnea 

Soland. 


Triplochiton
 
scleroxylon K. Schum. 


Urena lobata L. 


Calathea macrosepala
 
K. Schum. 


Phrynium confertum K.
 
Schum 


Sarcophrynium
 
arnoldianum de Wild. 


Marsilea crenata Presl. 


Source Plant type 

Pantropical Herb 
Philippines Shrub 
Pantropical Shrub 

Congo Herb 
India, Near East Herb 
India, Near East Herb 
India, hear East Herb 
Tchad, Malawi Herb 

Central & South Herb 
America 

Central & South Herb 
America 

Southeast Asia, 
South Florida, Shrub 
Old World Tropics 

Africa Tree 
Madagascar Shrub 

MARANTACEAE 

Central America Herb 

Congo Herb 

Congo Herb 

MARSILEACEAE 

Madagascar, Herb 
Indonesia 

MELASTOMATACEAE
 

Amphiblemna 
willdemanium Cogn. 

Astromia papetaria Blume 


Dicellandra barteri Hook. 

Dichaetanthera corymbosa
 

(Cogn.) Jac. Fel. 


Congo 
Polynesia, 

Indonesia 
Congo 

Shrub 
Tree 

Congo 
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Species 

Dinophora spenneroides
 
Benth. 


Dissotis decumbens
 
Triana 


D. hassii Cogn. 

D. multiflora Triana 

D. prostrata Triana 


D. sylvestris J. Felix 


Marumia muscosa Bi. 

Medinilla hasseltii 


Blume 

M. rubicunda Bi. 

Melastoma malabathricum 


L. 


Ochthocharis borneensis
 
Blume 


Phaeoneuron
 

dicellandroides Gilg. 

Takersia laurenti Cogn. 

Tristema grandiflotum
 

de Wild. 


Azadirachte indica Juss. 

Cedrela sinensis Juss. 

Melia excelsa Jack. 

M. indica Brand. 


Turraea vogelii Hook. f. 


Source Plant type 

Gabon 

Congo Herb 
Congo Herb 
Southeast Asia Herb 
Southeast Asia, Herb 

Africa 
Southeast Asia, Herb 

Africa 

Southeast Asia Vine 
Malaysia, South

east Asia Shrub 
India Shrub 
Pacific Islands, Shrub 

Southeast Asia 

Malaysia Shrub 

Congo 
Congo 

Congo 

MELIACEAE 

India Tree 
Southeast Asia Tree 
Malaysia Tree 
Malaysia Tree 
Congo Tree 

MINISPERNACFAE 

Limaciopsis loangensis Africa Vine 
Engl. 

MORACEAE 

Allaenthus luzonicus
 
F. Will. 


A. glabra Warb. 

Artocarpus champeden Spreng. 

A. integra Merr. 


Philippines Tree 
Southeast Asia Tree 
Southeast Asia Tree 
Southeast Asia Tree 
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Species 


Brosimuni alicastrum SW. 

Broussonetia
 

papyrifera Vent. 


Cecropia peltata L. 


Chlorophora excelsa
 
Benth. 


Craterogyne kameruniana
 

(Engl.) Lanjouw
 
Cudrania javensis Trec. 


Dammaropsis kingiana
 
Warb. 


Ficus alba Reinw. 

F. annulata B1. 


F. asperifolia Miq. 


F. capensis Thunb. 


F. dammaropsis Diels. 


F. elastica Thunb. 


F. fistulosa Reinw. 

F. glabella Bl. 


F. glomerata Roxb. 


F. glumosa Del. 


F. gnaphalocarpa Steud. 


F. infectoria Roxb. 


F. ingens Miq. 

F. lepicarpa B1. 


F. mucosa Weiw. 


F. polita Vahl 

F. pseudopalma Blanco 


F. quercifolia Roxb. 


F. rumphii BI. 

F. variegata B. 


Morus alba L. 

Myrianthus achoreus
 

P. Beauv. 

M. libericus Rendle 


Moringa bracteata Roxb. 


M. oleifera Lam. 


M. 	periguina (Forsk.)
 

Fiori 


Source Plant type 

Tropical America Tree 

Indonesia Tree 

New World Tree 

Tropics 

Africa Tree 

Indonesia Shrub 

Polynesia Tree 

Malaysia Shrub 

Malaysia Tree 

Cameroun Tree 

Madagascar Tree 

Indonesia Tree 

India, Tree 

Malaysia 

Southern Asia Tree 

Malaysia Tree 

India Tree 

Africa Tree 

Africa Tree 

India Tree 

Africa Tree 

Malaysia Tree 

Africa Tree 

West Africa Tree 
Philippines Shrub 

Burma Shrub 

Southeast Asia Tree 

India Tree 

Africa Tree 

West Africa Tree 

West Africa Shrub 

MORINGACEAE 

India Tree 

Pantropical Tree 

Uganda Tree 
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MUSACEAE
 

Ensete vetricosum (Welw.)
 
E. E. Cheesman Ethiopia Large herb
 

Ravena] a
 
madagascariensis Sonn. Madagascar Tree
 

MYRSINACEAE
 

Aegiceras
 
corniculatum Blanco Indonesia Shrub
 

Ardisia boisieri A. D.C. Indonesia Shrub
 
A. crispa A. D.C. Southeast Asia Shrub
 
A. humilis Vahl Southeast Asia Shrub
 
A. laevigata Indonesia Shrub
 
A. littoralis Andr. Malaysia Shrub
 
A. solanacea Roxb. India Shrub
 
Embelia philippinensis
 
A. DW. Philippines Vine
 

E. ribes Burm. f. Southeast Asia Vine
 
E. schimperi Vatke East Africa Vine
 
Maesa blumei Alph. D.C. Southeast Asia Shrub
 
M. chista Al. Don India Tree
 
M. indica Wall. India Tree
 

MYRTACEAE
 

Decapermum fruticosum
 
Forst. Southeast Asia Shrub
 

Eugenia duthieana King Thailand Tree
 
E. grata Wight Thailand Tree
 
E. lineata Duthie Indonesia Tree
 
E. longiflora Fisch. Tropics and Tree
 

Subtropics
 
E. malaccensis L. Southeast Asia 
 Tree
 
E. polyantha Wight Tropics and Tree
 

Subtropics
 
E. polycephala Miq. Tropics and Tree
 

Subtropics
 
Melaleuca leucadendron
 

L. Australia Tree
 
Pimenta acris Kostel Africa 
 Tree
 
P. dioica Merr. Tropics Tree
 

- 209 



NYCTAGINACEAE
 

Species Source Plant type
 

Boerhavia diffusa L. Pantropical Herb
 
B. plumbaginea Africa Herb
 
B. repens L Tropics and Herb
 

Subtropics
 
Pisonia alba Span. Pantropical Tree
 
P. sylvestris Teysm et
 

Binnend India, Java Tree
 

NYMPHAEACEAE
 

Castalia pubescens Aquatic
 
(Willd) Blume North America plant


Nelumbium nelumbo Druce Southeast Asia Aquatic
 
plant
 

OCHNACEAE
 

Ourateae arnoldiana de
 
Wild. et Th. Dur. Congo Shrub
 

0. leptoneura Gilq. Africa 
 Shrub
 
Sauvagesia erecta L. Congo Herb
 

OLACACEAE
 

Meliantha suavis Pierre Thailand 
 Shrub
 
Olax scandens Roxb. Southeast Asia Shrub
 
Ptychopetalum alliaceum
 

de Wild. Congo Shrub
 
Sclorodocarpus borneensis
 

Becc. Malaysia Tree
 
Strombosia javanica
 

Blume Malaysia Tree
 
Ximenia americana L. Indonesia Shrub
 

ONAGRACEAE
 

Jussieua abyssinica
 
Dandy et Bren. Africa Herb
 

J. repens L. Pantropical Aquatic
 
plant


Ludwigia repens L. Africa, Indochina Herb
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OPILCACEAE 

Species Source 

Champereia 
griffithii Hook. f. Southeast Asia 

ORCHIDACEAE
 

Anaetochilus sp. Malaysia 

Habenaria sp. Indonesia 


Renanthera moluccana BI. Indonesia 


OROBANCHACEAE
 

Cistanche philipea
 
P. Cont. Africa 


OXALIDACEAE
 

Oxalis acetosella L. South Africa 


0. corniculata L. East Africa, 

Congo,
 
Madagascar
 

0. gigantea Andes 

0. obliquifolia Steud.
 

ex A. Rich. East Africa 

0. repens Thumb. Philippines 

0. tuberosa Moline Andes 


PALMAE
 

Acanthophoenix crinita
 
1jendl. Madagascar 


A. rabra Wendl. Mascarene 

Islands,
 
Mauritius and
 
Bourbon
 

Acrocomia sclerocarpa Brazil, Guyana,
 

Mart. 
 Trinidad 

Ancistrophyllum
 

secundiflorum (P.
 
Beauv.) Wendl. Africa 
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Plant type
 

Shrub
 

Herb
 
Herb
 
Herb
 

Herb
 

Herb
 
Herb
 

Herb
 

Herb
 
Herb
 
Herb
 

Palm
 
Palm
 

Palm
 

Palm
 



Species 


Areca borneensis Becc. 

A. catechu Merr. 

Arenga ambong 

A. engleri Becc. 

A. pinnata Merr. 

A. saccharifera Labill. 

Borassus aethiopium
 
Mart. 


B. flabellifer L. 

B. sundaica Becc. 

B. tunicata Lour. 

Caryota cumingii Lodd. 


C. mitis Lour. 


Chamaedorea sp. 

Chamaerops humilis L. 

Cocos nucifera L. 


C. oleracea Mart. 

C. yatay Mart. 

Copernica cerifera Wendl. 

Corypha elata (L.) Roxb. 

Daemonorhops
 

periacanthes Miq. 

Dictyosperma alba Wendl. 

Diplothernium
 

caudescens Mart. 

Dypsis gracilis Bouj. 

Elaeis guineensis Jacq. 

Euterpe edulis Mart. 

E. oleracea Engelm. 

Hyphaene thebaica (L.)
 
Mart. 


Kentia sapida Mart. 

Martinezia corallina
 
Mart. 


Maximiliana martiana 


Metroxylon sagu Rottb. 

Oenocarpus bacab Mart. 

Oncosperma filamentosa
 

Hume 

Oreodoxa oleracea Mart. 


0. regia Kunth 

Phoenix dactylifera L. 


P. reclinata Jacq. 


Source 


Indonesia 

Asia, Malaysia 

Asia, Australia 

Asia & Australia 

Asia & Australia 

Malaysia 


Africa 

India 

India 

China, India 

Malaysia, New 


Guinea,Australia
 
Southeast Asia, 


Indochina
 
Warm America 

North Africa 

Tropical Asia, 


Polynesia
 
Brazil 

Argentine 

Madagascar 

Southeast Asia 


Sumatra 

Madagascar 


Brazil 

Madagascar 

Tropical Africa 

Brazil, Guyana 

Brazil 


Tropical Africa 

New Caledonia 


Martinique 

Brazil, Guyana, 


Surinam
 
Malaysia 

Guyana 


Iles de la Sonde 

Barbados, 


Antilles
 
Cuba 

North Africa, 


South Africa,
 
Middle East
 

Tropical Africa 


Plant type
 

Palm
 
Palm
 
Palm
 
Palm
 
Palm
 
Palm
 

Palm
 
Palm
 
Palm
 
Palm
 
Palm
 

Palm
 

Palm
 
Palm
 
Palm
 

Palm
 
Palm
 
Palm
 
Palm
 

Palm
 
Palm
 

Palm
 
Palm
 
Palm
 
Palm
 
Palm
 

Palm
 
Palm
 

Palm
 
Palm
 

Palm
 
Palm
 

Palm
 
Palm
 

Palm
 
Palm
 

Palm
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Species 


Phytelephas macrocarpa
 
Ruiz 


Raphia vinifera P. Beauv. 


Rhopalostylis sp. 


Sabal palmetto Lodd. 

Sagus laevi Rumph 


Salacca edulis Reinre 


Serenoa repens Small 


Pandanus latifolius 


P. odorus Ridley 


P. polycephalus Lam. 


P. tectorius L. 


Argemone mexicana L. 


Papaver syriacum
 
Boiss. et Blanch 


Ceratopteris sp. 


Source Plant type 

Colombia, Peru Palm 

Tropical Africa, Palm 

Madagascar 
Norfolk Islands, Palm 

New Zealand 
South Florida Palm 
Tropical Asia Palm 
Southeast Asia Palm 

South Florida Palm 

PANDANACEAE 

Ceylon 

Malaysia, 

Southeast Asia 
Moluccas 

Indonesia, 

Polynesia 

Shrub 

Shrub 

Shrub 

Tree 

PAPAVERACEAE 

Mexico 

Near East 

Herb 

Herb 

PARKERIACEAE 

Herb 

PASSIFLORACEAE 

Adenia cissampeloides Harms Africa Vine 
A. venenata Forsk. Congo, Africa Vine 
Passiflora foetida L. Pantropical Vine 

P. lunata Willd. Pantropical Vine 
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PEDALIACEAE
 

Species Source Plant type
 

Ceratotheca
 
sesamioides Endl. 
 Tropics, South Herb
 

Africa
 
Pedalium murex L. 
 Africa 
 Herb

Sesamum alatum Thonn. 
 South Africa & Herb
 

East Asia
 
S. angolense Welw. 
 South Africa, & Herb
 

East Asia
S. angustifolium Engl. 
 South Africa, & Herb
 

East Asia
S. calicynum Welw. 
 South Africa, Herb
 
East Asia


Sesamum orientale L. Pantropical Herb
 
S. radiatum Schum. 
 South Africa,
 

et Thonn. 
 East Asia Herb
 

PERIPLOCACEAE
 

Mondia whitei (Hook. f.)
 
Skeels 
 Congo Vine
 

PHYTOLACACEAE
 

Giselia pharmaceoides L. Ceylon Herb
 
Mohlana latifolia Miq. Congo 
 Herb
 
Phytolacca abyssinica
 

Hoffmn. 
 Africa 
 Herb
 
P. acinosa Roxb. 
 East Africa Herb
 
P. decandra L. 
 India 
 Herb
 
P. dodecandra 1'I1er. 
 America 
 Herb
 
P. esculenta van Houte 
 Guinea Coast 
 Herb
 
P. rivinoides Kunth
 

et Bouchg 
 Philippines Herb
 

PIPERACEAE
 

Hfeckeria peltata Kunth. 
 Pantropical Shrub
 
H. umbellata Kunth. 
 Southeast Asia 
 Shrub
 
Houttuynia cordata Thumb. 
 India 
 Herb
 
Peperomia pellucida (L.)
 

H.B.K. 
 Pantropical Herb
 
Piper auritium H.B.K. 
 Central America Herb
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Species 


Piper betle L. 

P. stylosum Miq. 


P. umbellatuh L. 


Plantago major L.
 
var. asiatica 


Statice thonini Viv. 


Source 

Southeast Asia 
Malaysia, East 

Indies 
East Indies, 

Tropical Africa 

Plant type 

Vine 
Herb 

Herb 

PLANTAG INACEAE 

Southeast Asia Herb 

PLUMBAGINACEAE 

Liberia Herb 

PODOSTEMONACEAE 

Inversodicraea minutiflora Congo Aquatic
 

I. sehlechteri Engl. 


Podostemon minutiflorus 

Benth. et Hook. 


Sphaero thylax 

heteromorphe Baill. 


Carpolobia alba Don 

C. lutea Don 

Emex spinosus Campd. 
Polygala
 

persicariifolia D.. 

Securidaca
 

longipedunculata Frow. 
Fagopyrum tataricum
 
Gaertn. 


Polygonum barbatum L. 


P. crespidatum Sieb. 

et Succ. 


plant 
Congo Aquatic
 

plant 
Aquatic
 

Africa plant
 
A\quatic
 

Congo plant
 

POLYGALACEAE
 

Congo Herb
 
Congo Herb
 
Liberia Herb 

Tanzania Herb
 

Ethiopia Tree 

India Herb
 
Africa, Herb
 
Madagascar
 

Africa,
 
Madagascar Herb
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Species 	 Source Plant type
 

Polygonum glabrum Willd. Africa, 	 Herb
 
Madagascar
 

P. guineense Sch. et Th. Africa, 	 Herb 

Madagascar
 
P. hydropiper L. 	 Southeast Asia Herb 
P. minus Huds. 	 Southeast Asia Herb 
P. odoratum Lour. South Vietnam Herb 
P. 	orientale L. Africa, Herb 

Madagascar 
P. perfoliatum L. Southeast Asia Herb 
P. plebeium R. Br. India 	 Herb
 
P. pubescens BIume Africa, 	 Herb 

Madagascar 
P. salicifolium Brouss Africa, 	 Herb 

Madagascar 
P. senegalense Meisn. Congo 	 Herb 
P. setosulum A. Rich. East Africa Herb 
P. tomentosum Wilid. Africa, 	 Herb 

Madagascar 
Rumex abyssinicits Jacq. Gabon, Congo Herb 
R. acetosa L. 	 Europe Herb 
R. ambigius Gren. India or Near Herb 

East
 
R. bequaertii l)e Wild E. Africa Herb 
R. crispus .. Brazil 	 Herb 
R. dentatus L. 	 Herb
 
R. nepalensis Spreng. Nepal 	 Herb 
R. patientia .. Senegal 	 Herb
 
R. vesicarius L. Sahara 	 Herb 
Oxygoum
 

atriplicifolium Mart. Africa 	 Herb 

PONTEDER .ACEAE 

Eichhornia crassipes Solms Pantropical Aquatic 

plant
 
Het ranthera reniformis Ceylon, Herb 

Ruiz et Pay. Central America 
Monochoria hastaefolia Aquatic 

Presl. Ceylon plant 
M. hastata Solms Southeast Asia Aquatic 

plant
 
M. 	vaginalis Presl. Southeast Asia Aquatic
 

plant
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PORTULACACEAE
 

Species Source Plant type
 

Calandrina micrantha
 
Herb
Schlecht. Mexico 


Clhytonia exigua Torr.
 
et Gray Chile Herb
 

Claytonia perfoliata East Siberia & Herb
 

Donn. ex Willd. North America
 

Portulaca afra Jacq. South Africa Herb
 

P. oleracea L. South Africa Herb
 

P. pilosa L. South Africa Herb
 

P. quadrifida L. South Africa Herb
 
South Africa Herb
 

Talinum arnottii Hook.
 
P. tuberosa Roxb. 


f. South America Herb
 

T. caffrum Eck. et
 
Zeiyh South America Herb
 

T. patens Willd. South America Herb
 

T. portulacifolium
 
Asck et Schweinf. South America Herb
 

T. triangulare Willd. Ceylon, Herb
 
Philippines
 

PROTEACEAE
 

Helicia javanica Blume Malaysia, Tree
 
Southeast Asia
 

H. serrata BI. Southeast Asia Tree
 

RANUNCULACEAE
 

Ranunculus multifidus
 
Forsk. 
 Africa Herb
 

Thalictrum minus L. 
 South Africa Herb
 

RHAMNACEAE
 

Shrub
Colubrina asiatica Brong Southeast Asia 

Shrub
Rhamnus prinoides l'Her Ethiopia 


Ziziphus mauritania Lam. India Tree
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RHIZOPHORACEAE
 

Species 


Bruguiera gymnohiza Lam. 

Rhizophora mangle L. 

R. mucronata Lam. 


Rosa damascena Mill. 

R. moschata Mill. 

R. multiflora Thunb. 

Rubus rosaefolius Sm. 


Amaralia calicyna K.
 

Schum. 

Anotis hirsuta Miq. 

Canthium monstrosum
 
Merr. 


Coffea arabica L. 

Cuviera angolensis Walw. 

C. longiflora Hiern. 

Dentella repens Forst. 


Fadogia cienkowskii
 
Schweinf. 


Feretia podanthera Del. 

Geophila obvallata
 

T. Didr. 

Grumilea ungoniensis K.
 

Schum. et Krause 

Hedyotis auricularia L. 

H. scandens Roxb. 

Heinsia crinita G. Tayl. 

H. pulchella K. Schum. 


Morinda citrifulia L. 

M. elliptica Ridl. 

Mussaenda arcuata Poir 

M. frondosa L. 


M. glabra Vah. 

M. roxburghii 

M. stenocarpa Hliern. 


Source Plant type 

Africa Tree 
South Florida Shrub 
Pantropical Tree 

ROSACEAE 

Java Shrub 

Java Shrub 
Java Shrub 
Southeast Asia Shrub 

RUBIACEAE 

Congo 
Southeast Asia Herb 

Africa Tree 
Ethiopia Shrub 
Congo Herb 
Congo Herb 
Southeast Asia, Herb 

India 

Africa, Guinea 
Coast 

Nigeria Tree 

Africa Herb 

Africa 
Malaysia, Ceylon Herb 
Central Africa Herb 
Africa Tree 
East Nigeria, Tree 

Sierra Leone 
India Shrub 
India Shrub 
Africa Shrub 
India, Southeast Shrub 
Asia 

Malaysia Shrub 
India Shrub 
Congo Shrub 
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Species 


Oldenlandia lancifolia
 
Schuw. 


0. macrophylla D.C. 

0. scandens K. Schum. 

Paederia foetida L. 

P. verticillata D.C. 

Pavetta crassipes K.
 

Schum. 

P. esculenta de Wild. 

Pentanisia
 

schweinfurthii Hiern. 

Petunga microcarpa D.C. 

Pseudomussaenda
 

stenocarpa (Hiern.) Petit. 

Pseudospondias microcarpa
 

(A. Rich) Engl. 

Psychotria kisantuensis
 

de Wild. 

Randia octomera Benth.
 

et Hook 

Ravenia robustior Jum.
 

et Perr. 

Rothmannia octomera
 

(Hooker) Fagenrind 

Rubia cordifolia L. 

Sarcocephalus
 

esculentus Afzel. 

S. orientalis Merr. 

S. russeggeri Kotschy 


S. undulatus Miq. 

Spermacoce hispida L. 


Tricalysia longestipulata
 
de Wild et Th. Dur. 


Vangueria spinosa Roxb. 


Source 


Africa 

Ghana 

India 

Southeast Asia 

Southeast Asia 


Africa 

Congo 


Africa 

Indonesia 


Congo 


Congo 


Congo 


Congo 


Africa 


Congo
 
Southeast Asia 


Africa 

Southeast Asia 

Africa 

Southeast Asia 

Southeast Asia 


Congo 

India 


Plant type
 

Herb
 
Herb
 
Vine
 
Vine
 
Vine
 

Shrub
 
Shrub
 

Tree
 
Shrub
 

Shrub
 

Tree
 

Shrub
 

Tree
 

Shrub
 

Vine
 

Tree
 
Tree
 
Tree
 
Tree
 
Herb
 

Shrub
 
Tree
 

RUTACEAE
 

Aegle marmelos L. 	 India, Indonesia Tree
 

Afraegle paniculattim
 
Africa 
 Tree
Engl. 


Acronychia paniculata Miq. Southeast Asia 
 Tree
 

Citrus amblycarpa Ochse 	 Southeast Asia Tree
 

Southeast Asia 


Erioglossum rubiginosum.
 
Southeast Asia 


C. hystrix D.C. 	 Tree
 

Shrub
L. 

Shrub
Indonesia 


Fagara leprieurii Engl. 	 Africa Tree
 

Africa 


Evodia lucida Miq. 


Tree
F. olitoria Engl. 
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Species Source Plant type 

Fagara paracantha Milldbr. Tanzania Shrub 
Murraya koenigii Spreng. India Tree 

Meliosma pinnata Roxb. 


Salicornia arabica L. 

S. perrieri A. Chev. 


Dobera roxburghii
 
Planch 


Salvadora persica L. 


Champereya griffithii
 
Hook. f. 


Allophylus olnifolius
 
Radlk. 


Cardiospermum
 
grandiflorum Swartz. 


C. helicacabum L. 


Cubilea blancoi Bi. 

Mischocarpus sundaicus
 

Blume 

Paullinia pinnata L. 

Schleichera oleosa Merr. 

S. trijuga Willd. 


SABIACEAE 

India Tree 

SALICORNIACEAE 

North Africa Herb 
North Africa Herb 

SALVADORACEAE 

Africa Tree 
Africa, India Tree 

SANTALACEAE 

Southeast Asia Shrub 

SAPINDACEAE 

Africa Tree 

Africa Vine 
Southeast Asia, Vine 

India 
Philippines Tree 

India Tree 
Congo Shrub 
Southeast Asia Tree 

Tree 
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SAPOTACEAE
 

Species Source Plant type
 

Achras zapota L. Mexico, Guatemala, Tree
 
Salvador
 

Bassia latifolia Roxb. Europe, Tree
 
Mediterranean,
 
Australia
 

B. longifolia L. india Tree
 

SCROPHULARIACEAE
 

Artanema angustifolium
 
Benth. Africa Herb
 

Limnophila aromatica Southeast Asia Herb
 
Merr. and Islands
 

L. conferta Benth. India Aquatic
 
plant
 

L. erecta Benth. Southeast Asia Herb
 
and Islands
 

L. indica Druce India Aquatic
 
plant
 

L. roxburghii G. Don Philippines Aquatic
 
plant
 

L. rugosa Merr. Southeast Asia Aquatic
 
plant 

Striga macrantha Benth. Sierra Leone Herb 

SEROPHYLARIACEAE
 

Torenia parviflora Benth. Congo Herb
 

SIMARUBACEAE
 

Balanites aegyptiaca Del. Egypt Tree
 

SOLANACEAE
 

Capsicum annuum L. Worldwide Shrub
 
C. baccatum L. Tropical America
 
C. frutescens L. Worldwide Shrub
 
Cestrum latifolium Lam. South America Shrub
 
Lycium chinense Mill. China Shrub
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Species Source 


Nicotiana tabacum L. South America 

Physalis angulatus L. Worldwide 

P. minima L. South America 

P. peruviana L. Peru, Chile 

Schwenkia americana L. Africa 

Solanum aethiopicum L. Africa 

S. bansoense Damn. Africa 

S. blumei Nees Indonesia and 


India
 

S. dewevrei Damm. Africa 

S. distichum Thonn. Africa 
S. duplosinuatum 
Klotzsch. Africa 


S. erythracanthum Dun. Africa 
S. giorgi de Wild. Africa 

S. incanum L. Africa 

S. indicum L. Indonesia 


and India
 

S. lescrauwaerti
 
de Wild. Africa 


S. macrocarpon L. Africa 

S. melongena L. Africa 

S. nigrum L. Africa 

S. nigrum var.
 
gaineense West Africa, U.S. 


S. aodiflorum Jacq. Africa 

S. olivare Baill.
 

et Guiss. Africa 

S. radiatum Sendt. Africa 

S. sessiliflorum Dun. Brazil 

S. subsessilis de Wild. Africa 

S. terminale Vorsk. Africa 

S. torvum Sweet Tropical Asia, 


Southeast Asia
 
S. tuberosum L. Java and India 

S. uporo Dun. Pacific Islands 

S. wildemannii Damm. Africa 

S. xanthocarpum Sch. & Wendl. Indonesia and 


India 

SONNERATIACEAE
 

Sonneratia acida L. f. Southeast Asia 

S. alba Smith Southeast Asia 
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Plant type
 

Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 

Herb
 
Herb 

Herb
 
Herb 
Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 

Herb
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 
Herb
 
Herb
 

Herb
 
Herb
 
Herb
 
Herb
 

Tree
 
Tree
 



STERCULIACEAE
 

Species Source Plant type
 

Heritiera minor L. India 
 Tree
 
Cola diversifolia de
 

Wild. et Th. Dur. Congo Tree
 
C. gilletii de Wild. Congo 
 Tree
 
Kleinhovia hospita L. Philippines, Tree
 

Celebes
 
Melochia corchorifolia L. Pantropical Vine
 
Sterculia appendiculata
 

Engl. Africa Tree
 
S. tragacantha L. West Africa 
 Tree
 

SYMPLOCACEAE
 

Symplocos odoratissima Southeast Asia Tree
 

THEACEAE
 

Camelia sinensis L. Southeast Asia Shrub
 

TILIACEAE
 

Corchorus acutangulus
 
Lam. Tropics Herb
 

C. capsularis L. India 
 Herb
 
C. olitorius L. 
 India, Africa Herb
 
C. tridens L. Africa Herb
 
C. trilocularis L. 
 Herb
 
Glyphaea laterifolia
 
Monach Africa Shrub
 

Grewia carpinoifolia
 
Juss. Africa Tree
 

G. corylifolia A. Rich Africa Tree
 
G. mollis Juss. Africa 
 Tree
 
G. retusa Chiov. Africa Tree
 
G. villosa Willd. Africa Tree
 
Triumfetta annua L. 
 Africa Herb
 
T. cordifolia A. Rich Africa Tree
 
T. gartramia L. Malaysia 
 Herb
 
T. rhomboidea Jacq. Philippines Herb
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TYPHACEAE
 

Species Source Plant type
 

Typha angustifolia L. Africa Herb
 
T. capensis Roxb. Africa Herb
 
T. elefantina Roxb. Africa Herb
 

ULMACEAE
 

Celtis integrifolia North America, Tree
 
Lam. Africa
 

C. luzonica Warb. Philippines Tree
 
Trema guineensis
 
Ficalho Africa Tree
 

T. orientalis BI. Southeast Asia Tree
 

UMBELLIFERAE
 

Alepidea sp. Africa
 
AneLhum graveolens 
 Herb
 
Annesorhiza flagellifer
 

Berth. Davy Africa
 
Apium graveolens L. Worldwide Herb
 
A. sowa India Herb
 
Carum carvi L. Europe Herb
 
C. involucratum Baill. Temperate Herb
 
Centella asiatica Urb. Southeast Asia Herb
 
Chaerophyllum bulbosum L. Herb
 
Coriandrum sativum L. Worldwide Herb
 
Cryptotaenia canadensis
 
A. D.C. Pantropical Herb
 

Daucus carota L. Worldwide Herb
 
Eryngium creticum Lam. Near East Herb
 
E. floridanum Coult. Central America Herb
 
E. foetidum L. Pantropical Herb
 
Ferula communis L. North Africa Herb
 
Foeniculum vulgare Mill. Pantropical Herb
 
Oenanthe anomala Dur.
 

et Coss. North Africa Herb
 
Peucedanum capense Sond.
 

Cf. Apium Africa Herb
 
Petroselinum crispum
 

(Mill.) Nym. Worldwide Herb
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Species 


Scandix iberica Biel. 

Sium sp. 


Smyrnium olusatrum L. 


Boehmeria nivea Gaud. 

B. platyphylla D. Don 


Cudrania javensis Trecul 


Elatostema sp. 


Dorstemia sp. 


Fleurya aestuans Gaud. 

F. interrupta (L.) Gaud. 

F. ovalifolia Dandy 

F. podocarpa Wedd. 


Laportea terminalis
 
Wight 


Pilea glaberrima Bl. 


P. melastomoides Bl. 

Pouzolzia guineensis
 

Benth. 

P. zeylanica Benn. 

Urera cameroonensis 	Benth.
 

et Hook. f. 

U. mannii Wedd. 


U. obovata Benth. 

U. oblongifolia Benth. 


Urtica dioica L. 


U. massaica MiLdbr. ex 

Peter 


U. pilulifera L. 


U. urens L. 


Villebrunea rubescens
 
Bl. 


Source Plant type 

Near East 
South Africa, 

East Asia 
North Africa, 

Europe 

Herb 
Herb 

Herb 

URTICACEAE 

Indonesia 
Africa 

Shrub 
Shrub 

Southeast Asia, 

Moluccas 
Southeast Asia, 

Philippines 
Africa 

Ceylon 
Philippines 
Africa 
Ceylon 

Shrub 

Herb 

Herb 

Herb 
Herb 
Herb 
Herb 

India 
Southeast Asia 

Southeast Asia 

Shrub 
Herb 

Herb 

Ceylon 
Malaysia 

Herb 
Herb 

Africa 
Africa 

Africa 
Sierra Leone, 
Tropical America 

North Africa, 
North America 

East Africa, 

Congo 
North Africa, 
North America 

South and 
North Africa 

Vine 
Vine 

Vine 
Shrub 

Herb 

Herb 

Herb 

Herb 

Southeast Asia Herb 
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VALERIANACFAE 

Species Source 

Fedia cornucopiae Gaertn. Africa 
Valerianella olitoria 

Poll Mountainous region 

VERBENACEAE
 

Avicennia officinalis L. 

Clerodendron minahassae
 
T. et 13. Indonesia 


C. serratum Spreng. Southeast Asia 

Lantana camara L. Pantropical 

L. salvifolia Jacq. Congo 

Lippia adoensis Hochst. Congo 

L. graveolens Tropical America, 


Africa
 
L. helleri Tropical America, 


Africa
 
Premna divaricata Wall. Malay Peninsula 

P. foetida Reinw. Malay Peninsula 

1P.integrifolia L. Indonesia, 


Thailand
 
P. odorata Blanco Philippines 

Stachytarpheta indica 

Vahl. Pantropical 
S. jamaicensis Vahl. South America 
Vitex cienkowski Kotsch
 

et Peyr West Africa 

V. doniana Sweet West Africa 


VIOLACEAE
 

Viola abyssinica Oliv. Africa 


VITACEAE
 

Cissus barteri B. Congo 

C. dinklagei Gabon 

C. discolor B1. Southeast Asia 

C. petiolata Hook. Congo 

C. populnea Guill. et
 

Perr. West Africa 

C. producta Afzel. Gabon 


--226 .
 

Plant type
 

Herb
 

Herb
 

Tree
 

Shrub
 
Shrub
 
Shrub
 
Shrub
 
Herb
 
Herb
 

Shrub
 

Shrub
 
Shrub
 
Shrub
 

Tree
 

Herb
 
Herb 

Tree
 
Tree
 

Herb
 

Vine
 
Vine
 
Vine
 
Vine
 

Vine
 
Vine
 



Species Source Plant 	type
 

Cissus pseudocaesia
 
Vine
Africa
Gild. et Br. 


C. quadrangularis L. Africa, India 	 Vine
 

C. repens Lam. Southeast Asia 	 Vine
 

Leea edgeworthii India 	 Vine
 

L. macrophylla Roxb. India 	 Vine
 

L. quineensis West Africa Tree
 

Tetrastigma harmandii P1. Philippines Shrub
 

T. 	lanceolarium Planch. Tropical and
 
Subtropical Asia
 

T. loheri Gagnep. Philippines 	 Shrub 

ZINGIBERACEAE
 

Aframomum granum

paradisi K. Schum. Africa 	 Herb
 
Herb
A. giganteum K. Schum. Africa 

Alpinia galanga Sw. China 	 Herb
 

Herb
China 


Amomum cardamomum Willd. Pantropical Herb
 
A. officinarum L. 


A. citratum Pers. Pantropical 	 Herb
 

A . maximum Roxb. Indonesia lierb 

Costus phyllocephalus 
K. Schum. Congo 	 Herb 

C. speciosus Smith Southeast Asia Herb 

Curcuma amada Southeast Asia Herb 

C. aurantiaca van Zyp. Southeast Asia 	 Herb 

C. longa Auct. Southeast Asia 	 Herb
 

C. 	 mangga Val. et van Zyp. Southeast Asia Herb
 
Herb
C. xanthorhiza Roxb. Southeast Asia 

Southeast Asia Herb
C. zedoaria Rosc. 


Kaempferia galanga L. Southeast Asia 	 Herb
 

K. pandurata Roxb. Southeast Asia 	 Herb
 

Southeast Asia Herb
 

Languas sp. Malaysia Herb
 

Phacomeri atopurpurea
 

Schum. 


K. rotunda L. 


Indones ia Herb 

P. speciosa Kds. Ceylon, New 	 Herb
 

Guinea 

Zingiber officinale Resc. Pantropical 	 Herb
 

ZYGOPHYLLACEAE 

Fagonia sp. Sahara Herb
 

Tribulus terrestris L. India, East Herb
 

Africa
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Index to Species Mentioned in the Text
 

Abrus praecatorius 50 Arracacia xanthorrhiza 13 

Acacia 63, 100 Artemisia 99 

Acacia berlandieri 103 Artemisia dracunculus 74 

Acacia farnesiana 70 Artemisia vulgaris 74 

Acalypha hispida 38 Artocarpus 42 

Acalypha wilkesiana 38 Astragalus 97 

Acalypha siamensis 75 Atriplex hortensis 85 

Achras zapota 43, 103 avocado 11 

Acrocomia sclerocarpa 68 b~culo 61 

Acronychia laurifolia 70 Baeckia frutescens 75 

Adansonia digitata 64, 13S bael fruit 70 

Aegle marmelos 70 balsam pear 49, 132 

African potato 70 bamboo 50 

Afzelia 63 banana 40
 

agati 61 baobab 64, 138
 

akar 71 Basella rubra 23, 113
 
73, 143
albahaca 73, 143 	basil 


Bauhinia monandra 62
Albizzia 	 63, 100 

Aleurites 99 Bauhinia pauletia 	 62
 

62
Aleurites fordii 99, 156 Bauhinia petiolata 

62
alfalfa 38 Bauhinia purpurea 


Allamanda cathartica 98 Bauhinia variegata 62
 

Allium cepa 35 beach morning glory 48
 

Allium fistulosum 74 	 bean, green 
 36
 

Allium odorum 70 bebya tea 76
 

Allium schoenoprasum 35, 74 beet 6, 7, 8, 84, 147
 

Allium tuberosum 74 beet, green 97 

amaranth 8, 9, 17, 106, 1ll Begonia tuberosa 70 

Amaranthus 17, 98 belembe 19 
Amaranthus cruentus 17 Beta vulgaris 84, 147 
Amaranthus gangeticus 13, 111 Bidens pilosa 46, 75, 130 
Amaranthus tricolor 17 bignay 41 
Amaranthus paniculatus 17 bitter leaf 9, 47 
Anacardium occidentale 40 Boehmeria nivea 54 
Ancistroclados extensus 70 Borassus 68 
Anethium graveolens 72 Brassica campestris 78 
Angelica archangelica 86 Brassica hirta 78 
Annona muricata 41 Brassica integrifolia 78 

Annona reticulata 98 Brassica juncea 78 
Annona squamosa 98 Brassica napus 78, 97 
Anthriscus cerefolium 72, 86 Brassica nigra 78
 

Antidesma bunius 41 
 Brassica oleracea 78, 144
 

Antidesma ghaesembilla 70 Brassica rapa 78 

aphedrea 74 Brassica schimperi 78 
Apium graveolens 54, 85 Brassica seninns 78 

Apium sowa 54 Brassica tournefortii 78 

Arachis hypogaea 38 breadfruit 42 
aramina 51 Bridelia micrantha 63 

Ardisia solanacea 38 Bridelia scleroneura 63 

Arenga 68 broadbean 36 
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broccoli 	 6, 7, 78 
Chenopodium berlandieri 13
 
Brussels sprouts 78 chevalieri 78
 
bucare 
 135 	chervil 72, 86
 
bush greens 17 chicory 82
 
bush okra 
 32 childbirth tea 
 75
 
cabbage 78, 144 Chinaberry tree 66, 101
 
cadillo 51 Chinese cabbage 8, 78
 
Cajanus caj2n 36 Chinese chives 70, 74 
Cakile fusiformis 50 Chinese hibiscus 39 
Calotropis procera 99 Chinese mustard 78 
Calonyction aculeatum 48 Chinese spinach 17 
Camelia japonica 

Camelia sinensis 

Capsicum annuum 
Capsicum frutescens 

Cariza papaya 
Carissa 

carrot 

cashew 
cassava 

Cassia 

Cassia alata 
Cassia angustifolia 

Cassia auriculata 
Cassia fistula 
Cassia occidentalis 

Cassia mimosoides 

Cassia siamea 

Cassia tora 

cassie flower 


76 chives 35, 74 
74 Chloranthus brachystachys 76 
37 Cichorium endivia 82 
37 Cichorium intybus 82 
43 Citrus aurantium 76 
98 Claoxylon longifolium 63 
37 Claoxylon oleraceum 63 

40, 124 Claoxylon polot 63, 70 
28, 	95, 116 climbing lily 103
 

60, 100 Clitoria ternatea 50
 
31, 61, 121 clock vine 46, 98 

61 clover 96
 
61 Cnidoscolus h 39, 123 
60 Coca 75 

61, 100 Corchorus capsullaris 32 
76 Corchorus olitorius 32
 

61, 100 cocoyam 
 20 
61 Codiaeum variegatum 39, 63 
70 coffee 	 43, 100 

castor bean 40, 97, 100, 153 Coffea arabica 43 
Catha edulis 75 Coleus amboinicus 73 
Catharanthus roseus 39, 98 Coleus tuberosus 70 
cattail 

cauliflower 

cebolleta 

cebollino 

ceiba 
Ceiba pentandra 
celery 

Celosia 
Celosia argentea 

Celosia trigonal 

cerafolio 

Ceratonia 
Ceylon spinach 

chard 
charek 
chaya 
chayote 
chekur 

Chenopodium 

54 collard 6, 78 
78 Colocasia 19, 20, 112 
74 Colocasia esculenta 21, 112 
74 Comocladia 
 98
 
64 
64 


7, 8, 54, 85 

9, 98 

18 

18 

72 

63 

9, 23, 113 
6, 7, 8, 84 

76 
39, 123 

8, 37 
71 


cooking orchid 70 
copperleaf chenile 38 
coral tree 59 
coriander 70, 72, 141 
Coriandrum sativum 70 
corn 35, 50, 119 
corn salad 8, 85 
cowpea 36 
Cratoxylon nerifolium 76 
cress 8 
Crinum 98 
cross flower 71 
Crotalaria 51, 100 
Crotalaria longirostrata 13
 

6, 8 Crotalaria retusa 157 
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croton 

Crypteronia 


paniculata 

Cryptostegia 


grandiflora 

cucumber 

Cucumis sativus 

Cucurbita maxima 

Cucurbita moschata 

Cucurbita pepo 

Cudrania javanensis 

culantro 

cundeamor 

Curcuma domestica 

curry leaf tree 
Cymbopoon citratus 
Cynometra 
Cyrtandra sps. 
dandelion 
dasheen 
Datura 
Daucus carota 

Delonix 

Dendrobium 


salaccense 

Derris heptaphy!la 
Desmodium 

Diffenbachia 

dill 

Diplospora 


kunstleri 

Diplospora 

macaccenense 


dock 

Jurian 

Durio zibethinus 

eggplant 

Ehretia microphylla 

Elaeis guineensis 

elephant grass 

Elethariopsis 


sumatrana 

endivia 

eneldo 

Eriobotrya japonica 

Eruca sativa 

Eryngium foetidum 

Erythrina 

Erythrina berteroana 

Erythrina variegata 

Erythroxylon coca 

escaroli 


39, 99 


70 


99, 155 

11 

11 

37 

37 


13, 37 

55 


70, 141 

49, 132 


70 

71 


70, 76 

63 

70 


6, 7, 8, 85 

21 


54, 101 

37 

63 


70 

70 

51 

99 

72 


76 


76 


escobilla 51
 
Eugenia jambos 103
 
Eugenia polyantha 71
 
Euphorbia 99
 
Euphorbia pulcherrima 39, 63
 
Euterpe oleracea 68
 
Evodia roxburghiana 71
 
Fagonia 55
 
fennel 72
 
Ficus alba 65
 
Ficus h-ghalensis 65
 
Ficus carica 65
 
Ficus elastica 65
 
fig 42
 
Fleura aestuans 54
 
fluted gourd 27
 
Foeniculum vulgare 72
 
fragrant gingerwort 70
 
frangipani 98
 
garden camelia 76
 
garden cress 85
 
garden huckleberry 53
 
Gaultheria
 

fragraiitis.sima 76
 
Genista 100
 
Geonoma 68
 
ginger 35
 
Gliricidium sepium 60, 136
 
Glochidion blancoi 64
 
Glochidion borneense 64
 
Glochidion rubrum 64
 
Gloriosa superba 103
 
Glycine max 36
 

6 Gnetum 8, 65
 
41, 125 

41, 125 

37, 53 


76 

68 

52 


70 

6, 7, 8, 82 


72 

103 

85 

54 


59, 100 

60, 135 


60 

75 


Gnetum gnemon 65
 
Gomphrena 98
 
granadilla 103
 
greenhouse tea plant 76
 
grosella 41
 
ground ash 86
 
guajillo 103
 
guama 105
 
Gynura procumbens 71
 
hedges 106, 160
 
hermit's tea 75
 
Hibiscus 9, 30, 37
 
Hibiscus acetosella 30
 
Hibiscus cannabinus 30
 
Hibiscus esculentus 31, 36
 
Hibiscus manihot 37, 120
 
Hibiscus rosa-sinensis 31, 39
 

6, 7 Hibiscus sabdariffa 
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hinojo 72 

Hippomane macinella 100 

hoary basil 71 

holly tea 76 

IHomalomena 


griffithii 71 

Hong Kong Bauhinia 62 

Hornstedia sps. 71 

Horsefieldia 

sylvestris 71 


horseradish tree 8, 9, 66, 140 

l!ura crepitans 100 

husk tomato 
 53 

Hydrangea 103 

Hydrangea macrophylla 103 

Hydrocotvl asiatica 54, 76 

Hymalayan tea 76 

Hymenocallis 98 

IPymenocardia 64 

Ilex cassine 
 75 

ilex latifolia 
 76 

Ilex paraguayensis 75 

flex vomitoria 
 75 

Illicium anisatum 
 103 

Indian mulberry 66 

Indian sage 71 

inga vera 105 

Ipomoea aquatica 25, 114 

Ipomoea batatas 24 

Ipomoea eriocarpa 48 

Ipomoea pes-capra 48, 131 

Ipomoea purga 25 

ipomoea reptans 25 

Ipomoea stolonifera 48 

Ipomoea tiliacea 48 

ipomoea triloba 48 

[rearta 68 

itch grass 71 

jackfruit 42 

Jacobinia coccinea 
 98 

Japanese tea 76 

Jatropha 100 

Ja tropha curcas 39 

jeguirity bean 50 

jimson weed i01 

jumbie bean 50 

Justicia insularis 46, 128 

Justicia precumbens 46 

Justicia guingue-angularis 46 

jute mallow 32 

kale 6, 7, 8, 78 

Kanmpferia galanga 71 
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Kampferia rotundata 71
 
kangkong 9, 11, 25, 114
 
katuk 
 29
 
kenaf 
 31
 
kenchur 
 71
 
ketiak 
 70
 
ketumbak 
 71
 
khat 
 75
 
kitchi 
 71
 
kohlrabi 
 78
 
Lactuca alpina 91
 
Lactuca capitata 87
 
Lactuca indica 
 91
 
Lactuca intybaceas 91
 
Lactuca plumieri 91
 
Lactuca sativa 87, 148-151
 
Lactuca serriola 87
 
Lactuca taracifolea 91
 
Lactuca tuberosa 91
 
Lactuca virosa 
 91
 
lambsquarters 6, 8
 
Lantana 97, 101, 158
 
Lantana camara 
 158
 
Laportea terminalis 55
 
lead tree 
 61
 
lemon grass 70, 76
 
Leonotis nepetaefolia 100
 
Lepidium sativum 85
 
Lepidium virginicum 50
 
lettuce 87, 148-151
 
lettuce tree 
 66
 
Leucaena leucocephala 61, 137
 
Leucas sps. 71
 
libato 
 23
 
light 106
 
lima bean 
 36
 
Limnophila sps. 71
 
Lippia graveolens 73
 
Lippia helleri 142
 
longleaf mint 71
 
long life tea 76
 
loquat 103
 
lumbush 53
 
Lupinus 100
 
Lycium chinense 37, 71, 76
 
Lycopersicon
 

esculentum 
 71
 
macadamia nut 
 103
 
Macadamia ternifolia 103
 
Madagascar
 

periwinkle 39
 
Maesobotrya 64
 



Malva parviflora 


mandioca 

Mangifera indica 

mango 

Manihot esculenta 

manioc 

margarita 

margos tree 

mat' 

matrimony vine 

Medicago sativa 

medinilla 

Medinilla crispata 

Medinilla hasseltii 

Medinilla radicans 

Melaleuca 


leucadendron 

Melia azedarach 


Melilotus 

Melochia 


corchorifolia 

Melochia pyramidata 

Melochia umbellata 

Mentha arvensis 

Mentha longifolia 

Mentha piperita 

Mentha spicata 

Merremia umbellata 

Microdemus 

milkweed 

mint 

mock tomato 

Momordica charantia 

moonflower 

moralle 

Morinda citrifolia 

Moringa oleifera 

Moringa peregrina 

morning glory 

Morus alba 

Morus indica 

mother-of-cacao 

mountain spinach 

Mucuna 

mulberry 

mung bean 

Murraya koenigii 

Musa 

mustard 


mustard tree 

Nasturtium 

microphyllum 


13 Nasturtium 

28 officinale 26, 50 
98 Nauclea esculenta 71 
40 neem tree 66 

28, 116 Nerium oleander 98, 154 
28, 116 nettle 8, 55 
46, 130 New Zealand spinach 8, 18 

66 Nicotiana 37, 101 
75 Nicotiana tabacum 37 

71, 76 nitrogen 108 
38 noni 66 
71 Ocimum basilicum 73 
71 Ocimum canum 71 
71 Oenanthe javanica 93 
71 okra 11, 36 

oleander 98, 154 
76 onion 35 

66, 101 orange 76 

96 oregano 73, 142 
Origanum majorana 73 

54 Origanum onites 73 
54 Origanum vulgare 73 
54 Oreodoxa 68 
73 ortiga 152 
71 Ottelia alismoides 71 

72, 73, 75 Oxalis corniculata 71 
72, 73 ox-tongue 70 

48 Pachyrrhizus erosus 103 
64 painted copperleaf 38 

97, 99 Panax 

72, 73 papaya 


53 paperbark tree 

132, 49 Parkia 


48 parsley 

53 Passiflora
 

66, 139 quadrangularis 

8, 66, 140 pata de vaca 


67 pea 

131 peanut 


42, 127 pendarahan 


106, 160
 
43
 
76
 
63
 

6, 7, 8, 54, 72
 

103
 
62
 
36
 
38
 
71
 

42 Peperomia pe~lucida 51, 76, 133
 
60, 136 pepper 37, 52
 

85 pepperleaf 71
 
51 peppermint 73
 

127 perejil 72
 
36 Pereskia bleo 13
 
71 Petroselium crispum 54, 72
 
40 Phaseolus aureus 36
 

8, 78 Phaseolus coccineus 36
 
65 Phaseolus limensis 36
 

Phaseolus vulgaris 36
 
27 Phyllanthus acidus 41
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Phyllanthus emblica 

Physalis 

Physalis angulata 

Physalis peruviana 

physic nut 

pigeon pea 

Pilea 


Pilea melastomoides 

pin cushion 

Piper betle 

Piper caducibracteum 

Piper 	lolot 


stylosum 

Piper umbellatum 

Pisonia alba 

pistachio-resin tree 

Pistacia lentiscus 

Pisum sativum 

Pithecellobium 

Pluchea indica 

Plumeria 

poinsettia 

Polyalthia 

Polygonum hydropiper 

pond lettuce 

Portulaca 

Portulaca oleracea 

Portulacaria afra 

potato 

Pterocarpus angolensis 

Pterocarpus indicus 

Pterocarpus 


santalinoides 
Pterococcus 
pumpkin 
puncture weed 
purple allamanda 
purslane 
quail grass 
Quamoclit pinnata 
Quisqualis indica 
ramie 
rangoon creeper 
raspberry 
resedg 
Rheum rhaponticum 
rhubarb 

42 

53, 101 


53 

53 

39 

36 

54 

71 

71 

52 

71 

71 


52 

52, 71 


66 

71 

71 

36 


63, 100 

71 

98 


8, 39, 122 

98 

71 

71 


Rosa 43 
rosary pea 50 
rose apple 103 
rosella 22, 31 
roselle 22, 31 
Rosmarinus 

officinalis 74 
Roystonea 68 
rubber vine 99 
Rubus rosaefolius 42 
Rumex patientia 6 
rutabaga 78 

Saccharum 
of ficinarum 50 

sage 74 
Salvadora persica 65 
salvia 74 
Salvia hispanica 74 
Salvia officinalis 74 
sandbox tree 100 
sapodilla 43 
Sauropus androgynus 29, 117 
savory 74 
scarlet runner bean 36 
sea rocket 50 

52, 97, 134 sekinchak 70
 
52, 134 sempoh 70
 

52 Senecio 99 
37 senna 60, 61 
63 sesame 38 
63 Sesamum indicum 38 

Sesbania grandiflora 61, 100 
63 seven finger 70 
64 Seville orange 76 
37 shade 106 
55 shelum 71 

155 shikimi tree 103 
8, 52 Sida alba 51 

18 Sida humilis 51 
48 Sida rhombifolia 51 
66 silk-cotton tree 44 
54 Solanum 53, 55, 101 
66 Solanum aethiopicum 53 
42 Solanum macrocarpa 53 
66 Solanum melongena 37, 53 
85 Solanum nigrum 53 

85, 97 Solanum nodiflorum 53
 
Ricinus communis 40, 100, 153 Solanum tuberosum 37 
ringworm senna 39, 61, 121 Sophora 100 
rock blumea 70 sorghum 103 
rock sorrel 70 Sorghum vulgare 103 
rocket salad 85 sorrel 71 
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sorrel flavor 

sour-relish wood 

soursop 

soybean 

spanish needles 

spearmint 


6, 7, 8, 9, 19, 83,97 tuberous begonia
spinach 

spinach mustard 

Spinacia oleracea 

SDondias dulcis 

Spondias pinnata 

Spondias purpurea 

squash 

Staurogyne elongata 

streaky bean 

Strophanthus 

sugar beet 

sugar cane 

Surinam spinach
Suranalea 

susana
 

swamp leaf 

sweet nettle 

sweet potato 

Swiss chard 

Tahitian taro 

Talauma ovata 

talauma tea 

Talinum triangulare 

tamarind 

Tamarindus indica 

tanier 

tanier spinach 

tantan 

Taraxicum officinale 

taro 

tarragon 

tea 

tea scent 

Telfairia 


occidentalis 

Telfaria pedata 

Tephrosia 

tepus 

Tetraona 


tetragonioides 

Thevetia 

Thunbergia alata 
thyme 

Thym vulsaris 

tobacco 

tomato 

toothbrush tree 


70 Trachyspermum
 
71 involucratum 

41 Tribulus cistoides 

36 Tribulus terrestris 


46, 130 tropical African
 
72 cabbage 


78 tumeric 

19, 83 tung 


41 turnip 

41 Typha angustifolia 

41 Urena lobata 

37 Urera baccifera 

71 Urtica urens 

50 Valerianella
 

103 olitoria 

84 verdolaga 

50 Vernonia 


9, 31 Vernonia amygdalina

129 	Vicia 


71 Vicia faba 
71 

11, 24, 48 Vigna .iiensis 
84 Vitis diffusa 

165 watercress 

76 water leaf 

76 water polygonum 


31, 118 water spinach 

42, 126 Welsh onion 

42, 126 white kelat 


20 whitloof 

20 wild celery 

61 wild coffea 


85 winter green tea 
21 wire weed 
74 wonderberry 
75 Xanthium 

76 Xanthosoma 


71
 
55
 

55, 97
 

78
 
70
 
70
 

97, 99, 156
 
6, 7, 8, 78
 

54
 
51
 

152
 
54
 

85
 
52
 

47, 99
 
47
 

36, 51
 
36 

36, 51 
36 
76
 

6, 7, 8, 26
 
31
 
71
 
25
 
74
 
71
 
83
 
71
 

76, 100
 
76
 
51
 
53
 
99
 

20, 	112
 

Xanthosoma brasiliense 19
 

27, 115 yam bean 103
 
20
27 yaut'a 

61
51, 100 zarcilla 


71 Zea mays 35, 50, 119
 

Ziniber officinale 
 35
 

18
 
98
 

46, 98, 129
 
73
 
73
 
37 

11, 	71
 
65
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