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PREFACE

My main reason for writing this book was the lack of a sufficiently large
compendium of the plants of greater or lesser importance consumed by man,
Uealing with these plants from a variety of points of view. Although, in the
1960s. many books about food plants appeared, few of them enlarged signi-
ficantly the number of such plants that were described, and few dealt with
wich important aspects as etymology. history, geography, chemistry,
snorphology, physiology and other points of interest.

The present book quotes over three hundred plants used in various ways
for human consumption, but s far from exhausting them all. However, itis
hoped that it will prove to be sufficiently comprehensive.

T'he main part of the book is arranged according to the broad categories of
plant products, and their common names are used Lo arrange them alpha-
hetically within these categorics. A continuous list of plants, in the order in
which they appear, is given among the appendices. I have also classified the
plants according o their useful parts; a morphological survey of all the
Dlanis discussed appears in the appendices, in addition to the individual
imorphological surveys that are given at the end of cach chapter. The
{erminology used for morphological classification must be clearly distin-
wuished from the commercial nomenclature because the terms in everyday
usage, although they may be the same words as those used in morphology,
taken in an entirely different sense.

Finally, 1wish Mrs Barbara f
Jinguistic and editorial help. and for retyping the manuscript: also to the Art
Department of Academic Press for the expertly redrawn illustrations.

Junary, 1975 B. Brouk
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I. INTRODUCTION

PLANTS FOR HUMAN CONSUMPTION

Although a few minerals (e.g. common salt) and synthetic chemicals (e.g.
saceharin) are used in the preparation of foodstufls, our food is otherwise
compltly derived cthe from plant soutcs o fom animal which ther-
ultimately dependent on plants for their survival. However, the
cope ofthis book s to survey notonly food plants: apart from he plans
that supply us with nutrients (carbohydrates, fats, proteins, vitamins and
ineral), man eonsumcs many plant materals fo other ressons. For ex-
umple, he uses various herbs and spices to impart flavour and odour to food,
he produces alcoholic beverages from grain, fruits and roots and he uses
various plants for smoking and chewing. These flavourings, beverage plants,
fumitories and masticatories are not consumed for their nutritive value,
though some of them contain nutrients in greater or lesser quantities. All
these categories contribute to the plants consumed by man.

BOTANICAL CLASSIFICATION OF PLANTS

The ru pant kingdom s represented ony by the gher plats, i, Meta.
phyta ‘ormophyta or
Metaphyta are the flowering plants. which produce i i
e therefore Angiospermae. The angiosperms, to which the great
wajority of the plants consumed by man belong, are further subdivided into
Dicotyledoneae (plants with two seed-leaves or cotyledons) and Monoco-
tyledoneae (plants with a single seed-leaf, e.g. palms and grasses). The less
wvanced Metaphyta are the Gymnospermae (plants with naked seeds, e.z.
conifers. llowed by Prridophya (e clb-moses horsetals and rmm
and the most hyta

However, the lower Metaphyta are .wg,gm 50 far as consumpuon by
man is concerned: none of the Bryophyta is used and only a single case
oceurs within the Preridophyta —the developing fronds of forns. so-called
fiddichead ferns. And the gymnosperms contribute no more than about cight
or nine materials used for human consumption: Zania floridana, a cycad. is
wsed for the production of a type of arrowroot from its thizome, and
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similar material is derived from the erect stems of palm-like cycads (Cycas
5pp.). Cycads also yicld seeds from which flour is produced (¢.g. the Mexican
specics. Dioon edule), and in Aftica young leaves of cycads are caten by
natives as a vegetable. The wood of a conifer (Larix occidentalis) is the
Source of a gum and another gum is produced mainly from the pulp of coni-
ferous wood. The arils of juniper seeds, pine nuts (the seeds of some pine
Species) and pine resin are further commodities derived from  the
gymnosperms

Apart from the Metaphyta (the true plants characterized by division into
organs root,tems and eave), the e many other organisms (hat il
recently have been classified as plants. However, modern classification sets
them apart from plants as the Monera and Protista. Monera pesenigr
teria and Cyanophyta (blue-green algae), while Protista include Algae and
Fungi, as well as Protozoa which were previously considered as animals.
Older systems of classification assumed that these organisms, except for
Protozoa, were lower plants in which the body was not divided into organs,
and for this reason they were called Thallophyta, or plants consisting of an
undiffercntiated body. The lowest of these, the Monera, do not have nuclei
and are the only akaryotes (organisms without nuclei) among living things.
These, hesmallest“plans”,ae consumed by man,butonly exceptionaly

& eshivted 52 . meilan China. I sonita. e more highly de-
veloped Thallophyta, the Algac and Fungi, belonging to the Protista, supply
us with many useful pcies. Variows kinds of algae are caten nth Fr East,
and up to the last century many algac were commonly caten in northern
Europe. In the case of fungi it is mainly the fructification that is consumed.
and in almost all countries some fungal fructifications are collected or even
cultivated. Sometimes the whole thallus is eaten, for example in cheeses
penetrated by Penicilliun spp.

In this book the “plant-like” Monera and Protista are grouped together
with the Metaphyta or true plants, and thus the term plant is employed in the
sense used in more old-fashioned systematics, embracing true plants as well
as plant-like organisms within the plant kingdom. Algac and Fungi will
therefore be discussed, in addition to the true plants, and in special cases we
shall deal with Monera, Bacteria and Cyanophyta. Only Protozoa, of the
roup Proista. willbe excludd from discusson, since hey do not supply
man with any useful materials. and in any case, according to obsolete s
Hematicsthe belong to the anmal ingdom. no o th plants

I INTRODUCTION 3

CLASSIFICATION OF PLANTS OF
ECONOMIC IMPORTANCE

Plants consumed by man are not the only plants of economic importance.
Other plants that should be considered are those used for sheler.
industry, for animal fodder, in medicine and those that have acquired a
special religious, superstitious or national significance.

Shelter plants include living plants in the form of hedges o other screens
around gardens, yards, playgrounds, swimming pools. ete...as well as wind-

and shading devices protecting plantations,. Trees are planted along.
rouds, country lanes, o in the open countryside to provide shade and shelter
during outdoor recreation.

namental plants include living whole plants or cut flowers and branches
used to decorate gardens, parks, streets, houses and for all kinds of interior
decoration.

Indusrial plants. These yield materials for industrial use, such as timber for
building, furniture making, construction of vehicles, boats, cte. Timber is
1150 used for the extraction of cellulose, chiefly for paper making. Other im-
portant industrial plants provide fibres for fabrics. ropes. cords and nets; and
strw, bast and other similar materials for hats, mats. baskets, brushes, ctc.

Others yield cork for stoppers, floor coverings and insulation; volatile oils
used in’perfumery; tannins for tanning of hides: and many other plants
provide dyes, resins, inedible starches, oils and waxes.

of such plants s in
for domesticated aninal, o5, herbage caten by catle and sheep,oats fd to
horses, or grain consumed by the domestic fowl

lants are used in the treatment of human and animal diseases,
Ihose used by man himself, although they form a large part of the plants he
consumes, will not be discussed here in view of their enormous number and
lized uses,

Semantic plants are those that acquire economic importance as a result of
ome special significance. Thus the daffodil has become the national symbol
af the Welsh people, and red carnations are the symbol of workers' move-
ments in most continental European countries. Other plants have magical or
uperstitious meaning. such as the four-leafed clover which is supposed to
bring good luck; and the ¢

istmas tree reputedly had a magical function,
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being installed in farmhouses and cowsheds to protect the inhabitants from
evil power. Today the Christmas tree has become a religious symbol, and
only by non-Christians is it regarded as a merely ornamental plant. Cut
flowers are used to express our feelings towards the person to whom they are
given—with a single flower you may say more than with a thousand words,
according to the florists’ posters!

Multiple Use of Plants. Plants used in some of the ways described above may
also be used for other economic purposes. For example, the poppy, of which
the seed is  culinary item, is also a source of latex containing morphine which
isan important medicinal drug. Dlants such s arnip and swede ay be used
as animal fodder as well as human food, and many plants used for human
consumption are also used in industry for various purposes such as lubrica-
tion of machinery, as diesel fucl, for soap making, in varnishes and paints,
etc. Liquorice, normally used as a flavouring agent in confectionery. is also
sometimes used as a dying material for production of shoe polish. Other food
plants are often used as ornamentals, e.g. beans, peas, sunflowers, kumguats.

In some cases a plant for human consumption may become an almost
entirely ornamental plant. Various fruits and seeds are often used more for
decoratonoffood than or thei utiive or favouring valus, ualy being

I

may ven be applid purly o crnamentally, o n the case oy large piece o
parsley leaf placed on a prepared dish entirely as an adornment and not in-
tended for cating at all

Larger trees yielding an edible crop may also function as shelter plants.
Thus a pear tree provides not only fruit but also shelter. Other crop-
producing trees may have many kinds of economic value: .g. the walnut tree
contributes an edible nut, a valuable wood. and is also a source of oil ex-
tracted from the kernel of the nut and used in printing, painting and per-
fumery. Furthermore, the walnut is also a highly ornamental tree found in
gardens as a decorative plant

Plants may have multiple uses within the sphere of human consumption
itself. For example, maize can be used in the form of flour for tortilla pan-
cakes: in flakes as a breakfast food in whole cobs as a vegetable: as a bev-
crage plant by fermentaton of th germinatinggrain; or s n il lant, when
oilis extracted f 1 be
fruit, orasa bzvemg: pum inthe prod\lclmn of apricot brandy. or it may be
utilized for colouring other food materials by the distilled extract ofis jui
Coffee, now a widely distributed beverage plant, was originally used in
Abyssinia as a masticatory, and roasted coffee beans are stll served in man

it 2 purpose flavouring

for cakes, pastries, ic colate. liqueurs, etc
Pt il i o et ey SOl ow i s
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which is practically the only available plant in the Arabian desert. It is said
1hat the Arabs use the date palm in about 800 different ways. and its fruit is
sometimes even used as money.

THE CATEGORIES OF PLANTS FOR
HUMAN CONSUMPTION

Different types of usage have led to the division of plants for human con-
“umption into commonly accepted groups. The food plants are subdivided
in colloguial and commercial language into cereals, vegetables, fruits and
s, However, these subdi o not necessarily follow botanical prin-
ciples. Grains yielded by cereals are fruits, but 5o are tomatoes which are in-
cluded in the vegetables. A true nut is also botanically a fruit, but most of the
nuts in the commercial meaning of the word are in fact the stones of druj

for example walnut, coconut and almond. The commercial classification is
useful in spite of the fact that it misuses botanical terms, since it does not
claim 1o be a botanical system, but more a method of division according to
ihe kind of use of the food plants. However, it is necessary to identify pro-
perly the commercial groups of food plants. and to complete them by con-
sidering the plants yielding as extracts starch, oil and sugar. These plants,
whose products are grouped together under the itle plant extracts, include
in addition to food plants the non-nutritive plants from which are extracted
jums and substances for dying and smoking foods. Further, the non-
Rulcsiv plctsiclude beverags plnts, fuitorkcs and masticatorics, and
table

materials for human consumption.

1 Cereals and Pseudo-cereals

Uhis is the most important group of food plants. Cereal grains are formed by
the dry fruts of cultivated grasses (the caryopses), chiefly used for the pro-
duction of flour required for bread, cakes, pastas and dumplings: they are
5o commonly used as breakfast foods in the form of flakes or porridge.
Coreals form the only group of plants consumed by man hat s botnially
unifon

pleats nae i eays sl o eni e disicgten e pocudeccess
ey are mainly the sceds of various kinds of dicotyledonous plants, for
cxample the seed of buckwheat borne in an achene.
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2. Vegetables

These form the second and largest group. They defy botanical desrpion
since the group is drawn from various plant structures (roots. stems. le
lowersand fruits) and not merely from  fruit or sed as is the case with "

. The most families
of Angiospermac, and e the of algae and fungi used by man. In
general, vegetables provide a source of micronutrients (certain vitamins and
mineral) nd of roughage (celllose and chitin. but some vegetabcs are
also rich in . the tarch, beans
contain carbohydrates and proteins). The fruits e among vegetables
are not sweet, ¢.g. cucumber and tomato, in conformity with the general non-
sweetness of the vegetables.

3. Fr

All fleshy fruits containing sugar and micronutrients are called in commerce
fruit. Edible dry fruits appear in other groups, ¢.g. cercals and nuts, and fleshy
fruits with a very low sugar content are referred to as vegetables.

4.  Nuts

c " ard This shell

may be a hard testa (seedcoat), the pcncxrp ofa true nut (e.g. hazel nut), or
an achenial fruit (e.g. sunflower), but most often it i the stone of a drupe de-
veloped from the endocarp. All these types of nut are used in similar ways
and contain a high proportion of macronutrients.

5. Plants Providing Extracts

‘These plants yield both foods and non-nuritive materials. The nutritive
materials include starch, ol and sugar. while the non-nutritive substances
extracted or cxuded from plants include gums, dyes and smoke. s
(mucilages) derived from plants are used in the preparation of foo
caragecaan ffom rish moss (Alge) ad ragacanth from Asragahes pure
mifer but

Rocella tinctoria, for mM |>) the symbiotic association of an alga

da fung
Ityields, when treated with ammonia. a blue or purple dye used for colouring
s and bitters, and formerly used in wines. Smoke, usually derived from

1. INTRODUCTION 7

timber, is used for preservation of many food products or for enhancing their
flavour.

This group is devoid of food plants. Flavouring plants have practically no
nutritive value, or at least they are not consumed for it. Sometimes the
flavourings are caten alone as appetizers, e.g. chillis.

7. Beverage Plants

These pla f, has tea
or sofe, o materials for alcohole fementation. and both types of drink
setasa stmulant Although the alcoholic drinks are not consumed for their
food va
macronuirients convertsd nto aleohol which ha a bigh cloriie value. On
the other hand, alkaloid drinks are derived from plant materials without any.
nutritive value (with the exception of chocolate taken as a drink), but often
n nutritive additives, e.g. sugar, milk

8.  Fumitories and Masticatories

These plants, having no nutritive value, are smoked or chewed. mainly for
their alkaloid content which stimulates the nervous system. They include

lkaloids, such as chicle, a gum derived from the latex of the
and used in the production of chewing gum; also the various dried vegetable
materials smoked as substitutes for tobacco.

9. Fermentative Micro-organisms

These are bacteria and fungi used in processing foods, beverages and plant
materials such as tea and tobacco. Although they are added to the plants
consumed by man these lower plants are not always consumed themselves,
hut port ested with
heir products they contribute 0 taste and o texture. 1t should be mentioned
At this point that fermented dairy products are the result of fermentation of
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animal products by fermentative microbes (“lower plants™), while honey is
produced from plant material (nectar) which is converted by animals (honey
bees). by fermentation and other chemical processes. Thus dairy products
will be dealt with in the section on fermentative micro-organisms, but honey.
will be considered in association with nectar, a higher plant product

USEFUL STRUCTURES OF PLANTS

As we deal with the various ways in which plants are used for human con-
sumption, it becomes appatent that normally only a part of the plant is
required. A particular plant structure is very often exploited only in a single
way. e.g.the root of horseradish as a flavouring, the swollen taproot of sugar
beet for sugar extraction, the shoots of asparagus as a vegetable, the leaves of
sweet bay as a spice, the petiole of seakale as a vegetable. the drupes of oil
palm for vegetable oil, the achene of sunflower as a nut, the aril of ltchi s a
firuit, etc. On the other hand, structures of certain plants can be used in many
ways, €. potato tubers may be consumed in the form of chips, baked
potato. potato crisps, as a fermentation base for alcoholic drinks, as a source
of the flour known as farina, or in many other ways. However, with some
planis different structures have different uses, e.g. the blanched leaves of
chicory are used as a vegetable, while a coffee substitute is produced from
its root

‘The entire plant is very rarely used for consumption. except for seedlings
of some higher plants (soya, black gram, wheat,etc.) and a few lower plants
bacteria (e.g. Lactobacillus in fermented milk products), blue-green algac
(e.. Nostoc caten by Chinese) and fungi (e.g. Penicillium spp. growing
through cheeses).

‘The useful parts of plants can be described and defined according to the
conventions of plant morphology. The main structures of angiosperms—
roots, stems, leaves, flowers, fruits and seeds—can all be subdivided ac-
cording to their modifications. Thus swollen taproots, swollen adventitious
roots. root twbers and oot bark are all subdivisions of roots, and achenes,
caryopses, nuts, legumes, follcles, capsules. lomenta, carceruli, cremocarps,
berries, hesperidia, pepos, pomes, drupes, ete. are allfruits. These botanical
structures are consumed by man either entire or in part. The grape, for ex-
ample, a typical berry. is normally eaten in its entirety without waste, and
bilberries and currants are used similarly. while other berries may have their
seeds removed before consumption, especially if the seed is large,
avocado and date, Other types of fruit, such as the drupes. may only be con-
sumed in part: in apricots only the soft part derived from the
mesocarp is caten, and the stone, formed from the
Pomes (e.g.. apples. pears) are normally peled and the ¢

pi
ndocarp. is rejected
artilaginous core cut

I INTRODUCTION 9

out o that only the swollen receptacle without epidermis is consumed, and a
negligible part of the true fruit. However, even the smallest part of a structure
is significant and should be considered and classified.

In general, the botanical structures themselves provide a means of classi-
fication, except for seeds. These are not divided into groups and must be
classified according to their origin, so that we must specify the seed of an
chene, of a caryopsis, of a berry, of a drupe, and 5o on. The seed itself is
morphologically subdivided. and its substructures such as embryo and aril
arc important items for human consumption. Other important substructures
of plant parts include root bark. pith and bark of the stem, calyx and stigma.
of the flower. One may also include materials exuded by plants and used for
consumption, e.g. sap obtained from the stem or inflorescence, latex and
ums exuded at the site of an injury or incision, and nectar secreted by nec-
taries in flowers.

Al these structures, substructures and materials are found in the Angio-
spermac, while only a few structures are recognizable among the lower Meta-
phyta and among the Protista. Systematic arrangement of various parts of
plants will be found in the list at the end of the book introducing the mor-
phological survey of all the plants described. In addition, at the end of each
chapter is a morphological survey of all the commodities derived from the
plantgroup that has just been considered (cereals and pseudo-cereals,
Vegetables, fruits, etc.).

11 should be casy to identify the plants consumed by man according to the
botanical strueture used, but normally the morphological terminology is
incorrectly applied. The main confusion started by mixing botanical terms
with commercial terminology and was deepened by the botanical ignorance
of the technologists. Unfortunately many botanists are themselves guilty of
causing some of the confusion, by not using the botanical terms in their
proper sense and often taking refuge in the broadest categories in the identi-
fication of botanical structures. Thus various fruits are merely called fruit
despite the fact that more than twenty kinds of fruit can be distinguished
(achene, legume, berry. drupe, etc.), and seeds are represented withoutidenti-
fication of the fruit from which they originated. Also some commercial terms

e often used by botanists, ¢.g. a pod of cocoa which is actually a berry. And
ihe terminology of plant structures used for human consumption is in com-
plete chaos: bakers speak of berries instead of caryopses: a food expert calls
e date, which isa berry. a drupe: a respected

e Chinese artichoke s a root. In view of this confusion, it is of paramount
importance to produce a careful morphological survey of all the plants con-
sumed by
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THE CHOICE OF PLANTS CONSUMED
BY MAN

These plants cannot be defined from he bilogia point of view simpy as
plants containing nutrents, a fivo or as stimulants. Many plants
Tave such propeticsbut it ll of them are sed. Whether oot & plant is
used depends ultimately on our choice and not simply on its availability.
Ina iven population one often fnds that only  proportion of the readily
available plants s utilized or cultivated. In some parts of the world plants are
consumed that are rejected clsewhere, even in the regions where they grow
naturally. Many of the fungal fructifications that are so greatly appreciated
in continental Europe also grow wild in Britain, but here they are suspected
of being inedible, or even poisonous, and in gencral only the cultivated
mushroom is consumed. Similarly, kohl-rabi, a vegetable widely used in
central Europe, is unpopular in the English-speaking countrics. The flat,
umbel-ike inforescence of the elder (Sambucus spp.) is often caten frcd

| INTRODUCTION 1
vice versa. Thus, thanks to modern transport by air and sea, and modern
sorage devices, we can today buy fresh bananas in the streets of London, eat
fresh litchis in an Alpine chalet, and enjoy a helping of cranberry sauce in
Singapore! This transportation of fruit and other plant materials across the
worl has had a profound effct on oue choice of foods. The appearance of
new crops has ca

1o disappear from the it i th e of competition. Pomegranate,
St John’s bread, tapioea and sago were once very popular in Eurape, but

in Europe as more attractive products become available.
On the other hand, in emergencies such as wartime, revolutions, economic
crises ete.,there may be a complete lack of the normal food plants and in this
people have to use whatever they can find as substitutes, During the
Revolution, the Russians in Leningrad collected fallen leaves in the streets
und boiled them in water rather than consume only hot salted water. Twenty

like a slice of meat in Central Europe (southern Germany, C
and Austria), while elsewhere this use of elder is unknown in spite of the fact
that it grows plentifully. In France young leaves of the dandelion are used
habitually like lettuce, but when dandelion salad was recommended during
Hitlers regime in Germany to save money for guns, their castern neighbours
were quite horrified 10 observe what sacrifices were demanded of the
Germans

Selective consumption of plants has also reflected class distinctions. In

reat huma butin
many continental countics they are regarded only as animal fodder or as
food for the poorer classes. Another vegetable, the potato, was introduced
on a large scale into Europe in the eighteenth century to save the poorer
people from famine, but the aristocracy and upper bourgoisie refused to eat
them. The acceptance of potatoes by the upper classes of France can be attri-
buted t0 the French agronomist Antoine August Parmentier (1737-1813)
who, after much effort, succeeded in incuding thi vegeable among the
commaodities consumed by the French Cou

“These examples of iffring choiee in the plant: consumed by man show
convincingly that the last word in this selection process is held by the society
itself. We can make the general statement that the selection of plants is a
social phenomenon, a relationship between the society and the available
plants that have certain biologial quaiis, and ths soial phenomenon
depends on customs and fashior

T he past, plants hd t0 b slcted from the natve flors, but nowadays,
with the immense improvement in transportation and storage technol
this restriction is no longer significant. Tropical fruits, and sometimes even

lant, can be transported to i ates and

years later Dutch people were compelled toeat bulbs and corms, when food
by the G

s, during the Second World War, used an infusion of dried leaves as &
substitute for tea, and used the dried leaves of the tea substitute for smoking
instead of tobacco. Such emergencies can sometimes lead o the discovery of
niew plants for human consumption: a well known exampleis the sugar beet,
which was first cultivated in Europe during the Napoleonic wars, when the
continent was cut off from the supply of cane sugar by the British blockade.

The kinds of plants consumed in emergencies indicate that perhaps all
plants could be utilized, and it appears as if there is no plant that has a
chemical composition which prevents its being used in some way or other.
I some countries even the fly agaric, a poisonous toadstool, s consumed,
being chewed by certain Asiatic tribes as an intoxicant

THE FUTURE OF PLANTS CONSUMED
BY

e enormous technological progress of the last decade has freed the con-
umption of plants not only from its geographical, but also from its scasonal
barticrs. Previously it was only possible to obtain fresh fruits in Europe in
the summer. but now most of them can be obtained the whole year round.
Many fruits are supplied fresh from South Africa and other parts of the
outhern hemisphere during our winter. Even the most perishable products
be successfully transported from the most remote countries by air: for
cxample. strawberries are flown to Europe from New Zealand. Another way
hove scasonal limitation is the cultivation of plants in greenhouses, and
cloped for prowing e cucumbers,

this method has become highly de
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tomatoes and grapes. The main disadvantage, at present, of imported
exotic fruit s its unripeness. The fruit has to be picked early to withstand
transport and storage, and it arrives under-ripe on our markets. Either
people will become accustomed to it or. hopefully, a method of preservation
will be found that does not spoil the natural qualities of ripe fruits.
However, there are also some more important problems in modern food
production. The rapidly increasing world population has made the produc-
tion of food in the futurc a pressing problem. Among the numerous solutions
that have been put forward and that are being pursued at the present time,
the recommendation of cultivating algae seems the least promising. Algac
are poor Japa d for

centuries, they are used more for flavouring purposes than for food. It scems,
therefore, that the answer will not be to extend agriculture from the land to
the bottom of the sea. The greatest need is to find a supply of proteins from
Vegetable sources, and our main aim is to find a plant that will substitute for
meat. OF all plants, soya beans can be used for this purpose most satist
torily. They are already used as a common substitute for meat in sausages
and salami, and in Japan a “synthetic" steak has even been produced from
soya beans. This “artificial” steak only has to be flavoured with a meat
extract.

Soya beans used as a meat substitute start  new epoch in the consumption
of plants. It s the beginning of the scientific selection of plants for human
consumption, and the outcome of these trials is hard to predict. Will such a
scientifically selected diet prove to be agreeable, or will it be as dull and
miserable as the worst wartime diet of fallen leaves, bulbs and corms? While

lsion at such a thought, tobe
had from the autobiography of Princess Sofia Dolgoruka, who as a girl was
stranded in the Crimea during the revolution

“We clambered over the rocks catching crabs, and as we grew hungrier.

made

strange brews with wild sorrel and small ish.”

The plants discussed in this book obviously do not cover the full range of
plants consumed by man. Only the most important and the most interesting

seleeted. altogether totalling some 300, which form only a fraction
ofall the plants used for human consumption.

Il. CEREALS AND PSEUDO-
CEREALS

The term cereal is derived from cerealia punera, the gifts of the goddess
Ceres, and is commonly used to refer not only to the grain itself and many of
\he manufactured foods derived from it, including flour. meals, bread,
flaked. shredded or puffed breakfast cereals, ctc. but also to the cultivated
srass plants themselves, namely wheat, oats, maize, rice, etc., which yield the
urain. These cultivated grasses are cereals in the stritly botanical sense.
However, there are various other plants which, because of the similarity of
their use. must be grouped with the cereals, although botanically they are
different. » Js. At the same
{ime. it must not be forgotten that certain uses of the true cereals may lead
sometimes 10 their being classified more appropriately in other groups. For
cxample, when sweet corn s served on the cob orina salad. when germinating
wheat forms a type of salad or when the green parts of sprouted wild rice are
caten (as happens in parts of China), they must be regarded as vegetables.
Similarly, when barley is used to make beer, or rye to produce whisky, these
must be classed as beverage plants.

Since most of the pseudo-cereals did not have to be cultivated, but were
simply gathered, it scems probable that many of these were being used for
food by man long before he succeeded in cultivating the grasses. Among such
ncient sources of cereal-like foods were probably acorns, beechmast and
weet chestnuts, the nuts of the oak, beech and sweet chestmut trees, respec-
{ively. all of which have also served in more recent times to provide an emer-

vency source of fl Europe.
On the other hand, cultivated pseudo-cereals, ¢.g. buckwheat, were intro-
duced into Europ hina at the end o ddl d
others are known to be cultivated by American Indians.

Today the pseudo-cereals are a relatively insignificant crop, but the true
cereals, on the other hand, represent the worlds most important source of
Tood. 1t has been predicted that if any one of the other commodity groups
hecame unavailable, man could still survive and remain tolerably healthy.
buta faiure of the cereal crops would bring starvation and malnutrition to

most parts of the world

13
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CEREALS

Botanically, the term cereal includes all the cultivated grasses belonging to
the large monocotyledonous family, Gramineae. The cultivation of these by
s gl e damelicatite il B! vl of
pottery. ma the Neolithic Age. A

ot G Worla except for maize, which nngmxlbd in Ameri

The valuablepart o heceral s the grain which s the whole it calleda
caryopsis, in which the pericarp and the testa are inseparable. This develops
from small bisexual flowers borne in an inflorescence, cither in a spike or in a
panicle. The unit of inflorescence in grasses is not a single flower buta spikeler
which may contain one or more flowers. This consists of a main axis bearing
a number of scales. The basal scales do not bear flowers and are called sterile
glumes. The other scales are bracts (modified leaves) with flowers and are
variously called lemmas, lower or outer palea, or flowering glumes. Each
lemma has, arising in its axil, a flower axis which bears another small bract or
bracteole called a palea on the opposite side to the lemma and a further pair
of scaly bracteoles called lodicules. just beneath the ovary. Maize is the only.
exception 10 this general pattern, in that its spikelets are unisexual. forming
herefore
monoecious, the staminate flowers forming the terminal panicle or so-called
tassel and the pistillate flowers in spikelets. forming the spadix or cob from
which the grain develops and which arises laterally in the axil of the foliage
leaf in which it is ensheathed.

Al cereals have endospermous seeds: the endosperm in the case of wheat,
for example, represents about 80-85% of the caryopsis. The main part is the
starchy endosperm consisting largely of starch with a litle protein and fat,
and the endosperm is separated from the testa by a richly proteinous layer
from which starch is absent, called the aleurone layer. The very small embryo
is situated beneath the husk at the base of the seed and represents only about
37 of the caryopsis. The epicotyl of the embryo is ensheathed in a membrane

the radicle ina . the coleorhiza
“The scutellian or single cotyledon lies next to the endosperm. When the seed
of cereals germinates, the surface of the scutellum secretes enzymes which
break down the endosperm, the digested material then being absorbed and
transferred 10 the growing parts of the embryo. Thus the scutellum in the
I fulfils the triple functions of digesting, absorbing and conducting food

o the embryo,
The first use of cereals for food probably took the form of a cooked

porridge made from eround meal, most of them being suitable for th

of preparation. Later, baked unleavened ca

long, the great superiority of wheatme:

established. In ancient Egypt and they
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made from wheat flour was a luxury for the rich. The same situation existed
in England until about the end of the seventeenth century, but after this,
white wheaten bread gradually replaced the barley- and oat-cakes hitherto
eaten by the poorer people. However, the occasional failure of the wheat crop.
owing o adverse weather conditions still made it necessary to fall back on
the barley and oats from time to time. Today, wheat is the established bread
cereal in most of the countries of the western world, Australia and South
Africa, although in parts of Europe, notably Germany, Austria, Czecho-
slovakia, Poland and Russia, rye bread is preferred. Oatmeal, originally the
main cereal in Scotland, is still an item of some importance there, being used
for a number of purposes, including the making of porridge and oat-cakes.
In warm countries of Europe and elsewhere, poorer people sometimes use
maize flour to make  kind of bread. a although this s not vry palaable
T achude o ot et e tow sy s of el
conditions, its ability t0 yield a fine white flour when properly milled and
processed nd the superior bread-making properties of the flour so produced.

In the countries where wheat can be cultivated, white flour is usually pre-
ferred for bread making. To obtain this, almost pure endosperm must be
separated and ground. Thus the milling process for wheat is a complex
operation involving separation into three main fractions: bran or pericarp
with the attached testa and aleurone layer (in all about 12-17%), the endo-
sperm itself (about 80-85%) and the embryo or wheat germ (about 37%). The
removal of the bran and germ may resultin a loss of up to 98% of the total
thiamine and about 90% of the niacin, pyridoxine and pantothenic acid.
However, complete separation of the endosperm from other fractions of the
wheat kernel is not achieved simply. The process of milling takes place in
stages. the outer husk or bran being removed first and the exposed endosperm
heing ground successively from a coarse grist known as semolina to a fine
flour, with some degree of separation occurring at each stage.

When the quantity of flour yielded by this process represents 70% of the
original wheat grain, it is described as 70% extraction flour, which is about
the highest quality of straight white flour commercially available. Flours of

ranging up to 100% extraction which is known as whole wheat or Graham
flour, whilst a few of lower extraction rate, so-called Patent flours derived
from speally blended facionofthe endespern, ae sl prod

The amount of vitamins actually lost in the milling of a particular flour
depends maily apon the prcentage extraction. Hoever: ince whit fiour
is 50 widely used for bread making, statutory requirements for its enrich-
ment with vitamins of the B group (notably thiamine and niacin) and with
iron exist in both the U.S.A. and the U.K..and similar treatment is applied
1lso, cither compulsorily or voluntarily. in a number of other countries
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Even 70% extraction flour is not truly white owing to the presence of the
natural carotenoid pigment lutein. This normally disappears as a result of
oxidation if the flour i stored for a long period, but in practice, the process is
usually hastened by the addition of oxidizing agents to the flour. Chemical
are also used 1o accelerate the ageing of the flour proteins which
results in considerable improvement of the baking properties. The accurate
control of the colour and baking properties forms an important part of flour
milling.

‘The earliest form of bread was unleavened and this survives even 1o the
present day in the matzos caten by orthodox Jews at the Passover. How-
ever, the process of leavening the dough by the addition of yeast, a fungus
known as Saccharomyces, is very old and was well known in Biblical times. It
causes anacrobic breakdown 10 alcohol of sugars derived from some of the
starch in the dough.
spongy and light. This use of yeast for leavening is an important example of
the usefulness of this plant which also performs several other functions in
food and beverage manufacture, as well as being a food material in itself.

‘Today, almost all bread i leavened, but fermentation by yeast is tending to
be replaced in modern high-speed bread-making processes by the use of

-ompressed air which is pumped straight into the dough and which produces
the desired spongy texture much more rapidly when the pressure is released.

Cereals are not always used in the form of flour or meal. Sometimes the
grain is used whole after removal of the husk, e.g. polished rice or pearl
barley. In the case of maize, the unripe caryopsis is consumed after the whole
cob has been boiled or roasted. Large quantiies of decorticated grains are
formed into flakes and dried or toasted to produce breakfast cereals such as
rolled oats or cornflakes. while others such as rice or wheat are often cooked
in high pressure steam which is released suddenly to cause them to expand
into products such as puffed rice or puffed wheat. These breakfast cereals
are produced in great profusion and are very popular, especiallyin the U.S.A.
and UK., as well as in most other English-speaking countries.

Thus it is true to say that cereals as food plants are cultivated grasses
marketed in the form of grains (caryopses) and used for the production of
starchy foods. If the grains are used in other ways, e.g. for brewing beer, they
cease 10 be cereals and become, for example, beverage plants. However, in

weries cereals are used in the form of germinated grains, mainly of barley,
whose endosperm is converted by germination into malt, a material con-
taining mainly maltose. Malt for beer production is further broken down by

Saccharomyces into alcohol and carbon dioxide, or it may sometimes be
consumed as malt, cither in confectionery or for the production of nutritive
beverages. Barley used for production of malt is neither a cereal nor @
boysctes plaut b pla Lo, stmcioe (o gac plant), s ienlerly
maize (the embryo) is used for extraction of oil. Germinating grain
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young secdlings, together with the seeds (caryopses) may be used as a
ctable, and finally it should also be mentioned that flour is used as a
thickenin sauces. Thus cereals in the botanical sense are used for
human consumption not only as cereals but also as vegetables, beverage
plants, sugar plants and for improving the texture T,

Nutritionally, th d
the most nutritive form in which they can be used is as the entire caryopsis
Unfortunately. the removal of the husk and the outer layers of the endosperm
by Its in the loss of impor .
group. thisis rice. W
introduced to the Far East, a hitherto almost unknown disease, beri-beri,
spread rapidly through the rice-eating countries. The work in Indonesia of
the Dutch doctor, C. Eijkman, in 1890 showed that the discase could be in-
duced in the domestic fowl by feeding it on polished rice alone. Ths
ultimately to the discovery that the process of polishing which removed not
only the husk but also the outer layer of the endosperm. resulted in the loss of
most of the thiamine (vitamin B,). the important nutrient whose absence
produced the characteristic symptoms. Many of the poorer people of the
Far East, living almost entirely on a dict of polished rice, quickly fell vietims
o0 the disease. As a result, artificial enrichment of rice with vitamins and
minerals has been practised in the Philippines and clsewhere.

On e iber b, it had s becn obscrved that the poores pecpe o
northern Maly, whose diet consisted almost entirely of maize, sometimes
eneloped  rathr smila disense caled pllgra, which in due course was
shown also to be caused by a vitamin deficiency, that of another of the B
roup of vitamins, known as niacin or nicotinic acid. Pellagra is particularly
lable 0 develop in people whose staple die s maze, and it was discovered
that lly bound form whichis
Nt nutriionaly vaable, ths Eing rie 1o the

Bronn Tuble 5 i 5 s et o Ph skl b & il i o
tarch, a significant amount of protein and a relatively small amount of fat.
They all contain appreciable quantities of the B vitamins thiamine. ribo-
lavin and niacin, but no vitamin C. while vitamin A appears only in maize. In
ldition 10 the nutrients shown, cereals contain some other vitamins of the
1t eroup, namely biotin, folic acid and pantothenic acid, as well as toco-
pherols (vitamin E). They are rich in the valuable nutrient phosphorus and
contain appreciable amounts of the essential trace clements manganese.
molybdenum and also zine, of which they form the richest vegetable source.
O the oher hand,ceculs s a food ar deicient nion and partalarly n
copper, of which they are the poorest vegetable source.

The total world proxucton of the various cerels s shown n Table 1.
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Table |

Comparative figures for the chemical composition of the va

“Comy
by Ag.mmm (Agricultural Research Center) 1963, except for

pear it Dashes indicae the lack of reible dita, ot abscnce of
chemical compounds.

Nameof  Water Proin Far Carbo- Vitaminy
hdrate A in inernational i, ohers n my
% A Tha  Ribo Niin C

cercalor
oeuda-cereal
mine florin
1. Barley
Parliigh 11 82 10 ®E 0 012 005 31 0
2 Mazelow) 120 78 26 68 M0 02 06 14 0
3 Mill,
Finger
4 Millr,
Fox
214 e
we 49 3 — -
3 we 33 mo o i
(wholegrain) 118 99 20 79 0 073 03 21 0
B3 142 T4 62 0 06 o
20075 19 M4 0 oM 05 47 0
L O T T R =S S}
A o me 33 70 o 0% 015 39 o
12, Wheat
(wholegraim) 125 123 18 T4 0 082 02 43 0
14, Buckwheat
(holegain 110 117 24 2y 0 0w 40
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Table If
‘World production of ercals and buckwheat (a pseudo-cereal) for 1970

with the separate outputs of the principal producing countrics. Where

ducing country. The information is abstracted from “Production
Yearbook” vol. 24, published by F.A.0., Rome, 1971 The amountsare
quoted in millions of metric tons.

Name of cereal or  Total world Largest producers

pseudo-cereal - production
Barley 1285 USSR, 260, US.A. $937, France §:009,
UK. 7494
Maize 268 US.A. 104393
Millet [ India 94, USSR. 30
Sorghum US.A. 17:706, India 100
Unspecified sorts + 92:5
of millet and
sorghum China (Mainland, 1966) 17120
Oats 526 China (Mainland, 1965) 169, US.A
13201, USS.R. 110
Rice 3068 China (Mainland) 100, India 62:5,
Pakian 222 Ipan 16479, Brai 76
Rye 308 USSR 15
Sorghum, see Millet and Sorghum
Wheat 316 USSR, 940, US.A. 37516, China

(Mainland 1966) 30-0

ISUDO-CEREALS.
Buckwheat 1668 USSR 15, Canada 0062

1 Barley

Barley (Hordeun vulgare or sativum) is a cultivated
rass and belongs to the tribe Triticeae: it has many
varieties. Tt is an annual plant of temperate regions
and. because of its hardiness and short growing
scason, it will grow at high altitudes and latitudes.
For example, it may be grown as far north as lati-
tude 70°N (Norway).

The height of barley depends on the variety
he piher son it o

sbout 1-2 m tall. The flowers form a spike in which
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single-flowered spikelets are arranged in groups of
three on the main axis. In the commonest variety,
distichum, two-rowed barley, only the
central spikelet is fertile and awned. In H. exa-
stichum, six-rowed barley, all three spikelets are
fertle and awned. Four-rowed barley, in which all
three spikelets are fertile but are asymmetrically
arranged, is also grown.

At one time it was considered that the cultivated
varieties of barley were derived from the wild two-
rowed barley, H. spontaneum of south-west Asia.
but the more recent discovery of a wild six-rowed
barley, H. agriocrithon, growing in Tibet, has led
t0 2 re-examination of the theories of the origin of
cultivated barley. It appears likely that either
H. agriocrithon gave ise to the cultivated variety

hexastichum and that H. spontaneun was the
paent of H. distichum, or that a cross between .
agriocrithon and H. spontaneum produced the an-
cestor of both cultivated varieties.

Neolithic excavations at Fayum in Egypt have
revealed that barley was grown by the ancient
Egyptians. It was also known 10 the Greeks and
Romans and was cultivated in ancient China, from
whence it was introduced to Japan about 100 B..

Asa cereal, barley plays only a very small role at
the present time and the bulk of the barley produced
i used for brewing. The biggest producers are the
USSR and the USA.

2, Maize

Maize, CORN or Zea mays. a member of the tribe
Maydeae. is the only one of the cereals which origi-

state of cultivation and there is ample evidence of
its having been cultivated for at least 4000 years.
since the time of the Mayas and Aztecs.

Lis a native of tropical Central America. the
wild plant nearest (o it being teosinte or Zea mexi-
cana. However. teosinte is not the true ancestor of

i1 GEREALS AND PSEUDO-CEREALS
cultivated maize and it appears more likely that
both plants had a common ancestor now extinct,
which by hybridization with another grass. Trip-
sucum, produced both maize and teosinte.
A Biurcote syis —

orming aik

& Madified tecvos

2075 o cots028)
2 WAZE (200 mays)

Maize attains a height of 90-450 cm and is a
monoccious annual with flowers arranged  in
separate male and female inflorescences. The male

tassel, which is a panicle whose spikelets are two-
flowered and occur in pairs, one of which is sessile
wnd the other pedicellate. In the female inflo-
rescence, only one of the flowers in each spikelet is
fertile and the paired spikelets in this case are both
ssile and appear on a spadix known as the cob,
developing as the swollen tip of a branch with ex-
remely short internodes. The overlapping modi-
fied leaves arise from the compressed nodes of the
branch and form the husk which sheathes the
spadix. The whole structure develops as a lateral
branch in the axil of a foliage leaf with a smaller
blade which sheathes it

The com produced in America may be cither
wetemilled or dry-milled. The products of wel-

€ Compressed nodes.

F Folage teot

Gtem
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milling include corn starch and its various deri-
vatives such as cor syrup, dextrose. etc., also corn

that the substance known as cornflour in the U K.
and used as a thickener for soups and as the basis
‘of custard powder, i in fact almost pure con starch
produced by this wet-milling process. The sub-
Stance known as cornflour in America is a product
o the dry-milling process and consists of the finely
‘ground endosperm with most of the germ and husk
removed. As well as starch, therefore, it stil con-
Lains most of the protein and some of the fat from
ihe whole caryopsis. A coarser meal similar 1©
semolina also is produced by dry-milling, as well
2% a very coarse material known as hominy grits.
Corn meal is used to make a kind of unleavened
bread and also tortilla cakes, or it may be boiled
with water to form a thick porridge.

‘Sometimes, as already mentioned. the whole
caryopses are caten, either from the boiled o
Toasted cob, or separated from the cob and pre-
terved by canning. However, much of the corn is
converted into corn flakes by rolling and then
rousting the suitably flavoured grits, forming &
breakfast food which is popular in most of the
English-speaking countries.

There are many varielies of maize. Zeamays var.
saccharata is the common sweet corn, which is
mostly used for cating as corn on the cob in the
U'S.A. Z.m. var. everta is  special variety of maize
from which popcorn is produced. The small, hard
fruits of this varicty have  hard and glossy outer
endosperm. When the caryopses are exposed 10 &
igh temperature, they burst and the soft palatable

Guring the civil war became acquainted with the
c

modity and later introduced i to the North.

‘The other varieties of maize normally cultivated
include pinT maize, Z.m. var. americand, which iy
characterized by an indentation o depression on
e top of the grain, caused by shrinkage of the soft
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endosperm, and which is the typical maize of the
American Com Belt. There is also FLINT maize,
7. m. var. praecox, with a hard endosperm but no

ion and normally cultivated in Europe.
110UR or SOFT maize, Z. m. var. amylacea, is with-
out the horny endosperm and is cultivated almost
exclusively by the American Indians for their own
ke POD CORN, Z. m. var. tunicata, has a pod-like
Covering 1o the grain and s of no use commercially.
Lastly, WAXY maize, although not regarded as a
distinct variety, is valuable because its starch
Consiss entirely of amylopectin. In the other types
of maize siarch, there is approximately 28%, of

U the pure strains. However, the seed for these
st be specally prepared by crossing the appro-
priate pure-breeding varietcs. The seeds from the
I1vbrids cannot be used owing to the rapid decline
of the hybrid vigou in the later generations. In
\pit ofis tropical origin. maize grows well lso in
{he warmer parts of the temperate zones. Thus. it
s become a. typical cereal of southern Europe
1 also of South Affica, where it is known as the
v, However, as can be seen from Table IT, by
i the greatestproducer of maizei still the US.A.

which itsef s a country of the temperate zone.

A Parcarg fusad
AN

& Alewron loyer

© storch endo-—

o scatatm

€ Glondutor
eomelm

2 WAIZE (200 mays)

o
Cotvormiza
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3. Millet, Finger

Finger millet, Eleusine coracana, is known also as
RAGI, NAGLI, TELABUN, MARUA, KORAKAN, BIRDS-
FOOT MILLET Of AFRICAN MILLET. This is the only
millet that belongs to the tribe Chlorideae, the
others all belonging to the tribe Panicee. Its spikes
are about five in number and they arise from a

plant may reach a height of 120 em. Finger millet
s cultivated in India, Malaya and China, but it has
also spread through the wetter parts of Central
Africa, The plant probably came from India in the
first place.

N
W

3. FINGER MILLET
(Etecsine corocona)

4. Millet, Foxtail

Foxtail millet, Setaria italica of the tribe Panicae,
is often known as Italian, German, Hungarian or
Siberian millet, according 1o its country of origin.
At one time, this particular millet was ‘commonly
used for human food in Europe, but today, because.
of the higher economic standards in most coun-
rics, the millets are only ever cultivated for
i fodder. Foxtail millet is probably of Asiatic origin
I and was being cultivated in China in the year
4 FOKTAL WLLET 2700 n.c. In Earope, it i known to have been grown
{oetord 19160). ey by the Lake Duellers. The plant i between 90 and
150 cm in height and its inflorescence, a contracted
kelike panicle, may be up to 30 cm in length
opses vary greatly in colour and may be
yellow, red. brown or even blac
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5 Millet, Japanese
Barnyard

Jupanese barnyard millet or Echinochloa crus-gali
Vit frumentacea, a member of the tribe Paniceac.
o called SANWA MILLET, is used in Japan and /g
Korea as human food. mostly prepared as a form |

It is about 120 cm tall and the in- §
a panicle, reaches 15 cm in length. The
pikelets consist of two flowers. one of which is
ferile. This millet is cultivated as a forage plant in
he US.A

of porri

5 JAPANESE BARNYARD WILLET
Techinochioa crusga vr romenocea )

6. Millet, Pearl

il millet or BULRUSH MILLET, known botanically
\+ Penmiserum glaucum or P. typhoidew, is a culti-
f the tribe Paniceae. Tt is a tall plant

Asia and Europe in prehistoric times, but it scems
{0 have originated in tropieal Africa. Itis cultivated
Ininly in Africa and India, where it is ground into
flour and made into bread or cooked as a porridge.

7 Millet, Proso

era )
aniceac and botanically /& earL wuier

10 millet, HOG MILLET OF BROOM MILLE
member of the tribe P

Punicum mifiaceum. i the true millet of the ancient // {Femsstm gosm)
Fomans whocalled itmifium. The name prosy i the

tussian word for millet. The plant is generally |
Ielieved to have originated in Egypt or Arabiaand

0 have spread to Russia, India, China and Japan,
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where it is mainly cultivated. Some is grown also Cultivated mainly as an animal food plant, es-
in the Mediterranean region. It may be as tall as pecially as fodder for horses in the colder parts of
wheat, about 90-120 ¢, and its flowers are borne ihe temperate zone. The best known dish is
in two-flowered spikelets forming a panicle, cither porridge. popular in Scotland and rather similar to
compact or one-sided ihe 0at pudding consumed in Russia.

7 PROSO MILLET { Panicun miliocaum )

9. Rice

Ihe rice (Oryza) species and their varieties (mem-
om-srnce 8. 0@ hers of the tribe Oryzeae) are certainly the main,

won and often the only cereal used by nations of the Far
The commonest cultivated specics of oat (genus Fast. According to the records. rice has been culti-
o ot i Avena, tribe Paniceac) is 4. sativa. The origin of Vited in China for 5000 years and Theophrastus

e cereal s uncertain, but it i believed to be native to mentonsis culivtion i Ioda.
P Asia. It was widely accepted during the last 100 Rice was first brought to Europe by Alexander
years that A. sativa was derived from the wild oats, 11t Gren ot s eutiation sared nocarir tham
A. fatua, while the cultivated red oat, A. byzantina, he cighth century A.0. In 4.0, 711 the Moors began
was believed 1o be descended from the wild red {0 grow rice in Spain. However, today the only
oat, A. sterilis. However, recent genetical, physio- Futapean country producing rice in large quan-
logical and pathological studies have indicated ities i Italy, where the plantations are situated in
‘T‘” that A. sativa is more likely to have been derived the north along the River P
W‘ N\ directly from . byzamina and hence that .
sterils is most probably the progenitor of all the s varie
other species of oat, including A. byzantina, and
f i\ \ sativa, orientalis, fatua and nuda. yrained while the indica types are long grained. It
one of the cultivated European cereals 1 said that there are altogether 2400 varieties of
that may be grown as far north as latitude T0°N. Culivated rice and tha ia alone about 1100 . o
Its height varies between 60 and 150 cm. The spike- of them are cultivated. In general, rice is up to Y N
lets form a panicle which s either spreading or one- 120 e tall but some rice cultivated in India and ~ / \/
sided. The spreading type is characteristic of A Iian may reach up to 450 em. It has a hollow, erect /| ‘\ {
sativa, the one-sided type of A. orientalis (the {em and the leaves are long, ensheathing the stem. (| || |
Tartarian oat), now considered merely to be @ e mflorescence is a terminal panicl which grows || || |
varicty of A. sativa. The lemmasof the two-flowered A first d later. when the grains ripen, | | |
spikelets either have only short awns or are com- ecomes arched.
pletely awnless. It is thought that oat may have Ricsisth nl oo tht sttt foded
come originally from south-west Europe or south- fields which remain flooded for the major part of o
Asia and also from north Africa. However e trowing season and e normaly draine Some ke )
nations of the Mediterranean area were weeks before harvest. Drainage of the fields creates
il with ot and o refrence 0 favourable conditions for the grain to complete its W‘.::aﬁ":‘w‘,s’.,.ﬂ
ble nor in the works of Pliny selopment, There are, however. also varieties of 2421 el

ssical times. ficc that grow like other cercals in soil that i not >
Ry e— Althowgh the o is 1 highly nutritve e looded: such rice i called dry. upland or bl rice 37
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and is the oldest cultivated form but today is with-
out economic importance. The bulk of the rice
consumed is produced from flooded fields and is
called wet, aquatic or lowland rice. The seedlings
planted in the flooded fields are produced in nur-
series which are also either wet or dry; in some
countries ice is sown directly in the flooded fields
but this method of cultivation is wasteful.

India, China, Victnam and Japan are the largest
producers of rice, and the crop probably originated
in south-east Asia.

The so-called wild rice growing in Africa, south-
cast Asia and North America is in fact a plant of
another genus, Zizania, but it belongs to the sume
tribe (Oryzeac). Z. aquatica was an important
cereal for the American Indians, although it is
strictly not a cultivated grass. It reaches 360 cm in
height. Wild rice is also used in China, but more as
a vegetable than as a cereal, the green partsand not
the grain being caten.

The inflorescence of rice is a panicle and its fine
branches terminate in a single fertile flower which
develops into a single grain with a brown husk.
This readily detachable whole grain is known as
“paddy”. As a food, rice is generally boiled. as the
lack of gluten prevents it from being used to make
bread. However, a proportion is milled into meal
and flour which is used for various purposes in
bakery and confectionery.

10.  Rye
Rye. or Secale cereale of the tribe Triticeae, is one
of the most recently domesticated cereals, being
known to the Ancient Greeks and Romans, but not
1o the Ancient Egyptians. It is believed to have
originated in Afghanistan and Turkestan, where
the wild specics, S. montanm, is stil found. Tt is
the tallest cereal of northern Europe, growing [0
height of 180 cm. The spike consists of two
flowered spikelets with long-awned lemmas. There
sicties and 907, of the world crop

are onls
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1 produced in Europe where rye bread is preferred
i1 countries such as Germany, Austria, Czecho-

lovakia, Poland and Russia. Russia is the chief
producer, because rye can be grown well in colder
Climates with short summers.

Nl Sorghum

his plant, belonging to the tribe Andropogoncac,
was known as a cereal in Ancient Egypt at least
2200 years p.c. It s a native of Africa and Asia, the
Commonest species, which is also often erroneously
illet, being Sorghum (or Sorgum) culgare.
Ihe many varieties which have been developed
include S. . var. durra (or DURHA), S. r. va

Clfrorum (or KAFFIR). a variety cultivated
Altica. S. v. var. rexburgii, which is the Indian
hum, known as SHALLU, and S. v. var. nercosum
Which is the Chinese sorghum, KAOLIANG. The
plant varies in height, according to species, from
00 e 10 45 m and is very similar to maize. How-
“ver. it has only one type of inflorescence, which is
\ panicle consisting of spikelets with bisexual
flowers. 1t s a tropical plant and grows only in
Warmer countries including those of the Medi-
can region and the Southern States of the

Sorghum is an important human food in China,
India and Africa, being used to make porridge and
biead. very often being blended with wheat flour

Ié to contain appreciable quantities of
Cyanide:

KColeophie
i Coryops (1051

2. Wheat
Wheat

4 Triticum spp.. a member of the tribe
tices ¢

has been known since prehistoric times.
e oldest grains which date from 6750 1. being

11/ SORGHUN {Sorghum valgore)
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found in excavations of the Jarmo site i the upland fodder plant. The name einkorn (German: “one-
of castern Iraq. In ancient times, it rapidly became wceded”) refers to the fact that the spikelets contain
the most important cereal, a position which it still only one caryopsis. The cultivation of emmer
occupics in almost all countries of the Western wheat also is limited, being now mainly restricted
World. However. the main producers of wheat are. 10 Russia and some mountainous parts of Ger-
in fact the US.SR...the US.A. and China. imany. On the other hand a very important source

The species can be grouped according to the of tetraploid wheat s . durum which grows bestin
genomes or sets of chromosomes which their warmer regions: this has become important as
somatic cells contain. The so-called EINKORN group. the source of semolina flour, most suitable for
contains diploid wheat, T. monococcum, with seven naking pastas or paste products, such as spaghetti,
pairs of chromosomes. EMMER wheats, with 14 pairs. macaroni, ete. The ltalians claim that the best

; of chromosomes, belong 1o another group which wheat for this purpose is the T. durum grown in

% includes: 7. dicoccum or EvMER wheat T. durum, Latium, the region around Rome. However, the

)/ commonly called DURUM wheat: T. persicum of most widespread type of wheat throughout the
PERSIAN wheat: T. furgidum, called POULARD of world is hexaploid wheat, mainly T tulgare, which
River wheat; and 7. polonicum or oLisi wheat. is used for bread-making.
The hexaploid or tulgare group, with 21 pairs of The inflorescence of wheat is a spike made up of
chromosomes, includes 7. tulgare (aestivum) oF spikelts containing from two to five flowers. The
CoMMON wheat, T. compactum or cLus wheat. T. Jemmas are ither awnless in the beardless varieties
spelta or SPELT wheat, T. sphaerococcum or SHOT o have short awns in those varieties which are

[ a— wheat, 7. macha or MACHA wheat and . vavilori ot hearded. The plant attains a height of 60-150 cm.

e, vAVILOV wheat, the last two species being named. Epidernal hir

after the Russian breeders.

Einkorn wheat has been known since the Stone
Age and was developed from the wild wheat, T.
bocoticum. whichstill grows wild in Asia Minorand
south-cast Europe. It carries two A-genomes.

Tetraploid wheat was derived from wild cmmer, 7. forrape b
dicoceum, till to be found in Syria and Palestine. o
It contains the two A-genomes of the cinkorn Coone
parent, plus two B-genomes derived from a wild epcom

o

arass, Acgilops spelioides, so that its genotype is
'AABB. Hexaploid wheat was then developed from,
a further crossing which occurred when the culti-
vated tetraploid wheat came into contact with the

126115 pesin e et of s 10 (e g

12 wHEaT
(Friticam 99}

weed Aegilops squarrosa, probably growing on the
borders of the fields of the mid-European Lake
Dwellers of the Nealithic Age. It contains two D-
‘genomes contributed by the weed and its genotypé
s therefore AABBDD.

Einkorn wheat is no longer of any importance
and is grown only rarely. mainly in the moun-
tainous parts of Spain, where it is sown chiefly as a

At the present time, wheat is the most important
of the cereals. Only in the Eastern countries is it
tivalled by rice, which, however, will not grow at
temperatures below 25°C. Wheat can withstand
inuch lower temperatures. but on the other hand it
requires a summer sufliciently long to allow it o
flower and produce grain. Since such summers do
ot oceur in extreme northern regions, it was the
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Russians who became particularly interested in
trying to induce wheat sown in carly spring to
flower carlier, and this was achieved by Lysenko, a
Russian biologist who exposed the germinating
grain of wheat in which the radicle was just ap-
pearing, t0 a temperature of —5°C. When these
germinated sceds were planted early in the spring.

has enabled wheat to be grown in areas where this
would not otherwise have been possible.

From the practical point of view, wheat is dif-
ferentiated into two main classes, namely hard and
soft wheats which yield respectively the strong and

and the soft as siligo so the distinction is by no
means of recent origin. Strong flour from hard
wheat is of a coarse texture and is required for the
satisfactory making of bread. Weak flour from soft
wheat, however, is a fine powdery flour which
although of litle use for bread-making is very good
for biscuit manufacture. There are various inter-

and weak flours  together. Self-raising flour is
geneml!y of medium strength. On the other hand,
as been mentioned, a very strong flour derived
o oo whe i neede for semolna and the
various pasta products made from it
Botanically, there are no distinguishing features.
to cnable a clear identification of the two types of
wheat. Although it is true that hard grains gen-
erally exhibit a flinty, vitreous appearance of the
endosperm, whilst the endosperm of soft wheat is
mealy and white, this is not an infallible guide. The
two types can be identified with certainty only at
the milling stage by the types of flour that they
ars that the difference between
s lies in the protein
fraction of the endosperm. Straightforward chem-
cal analysis reveals quite clearly that there is
difference in the amounts of protein, as can be seen

I CEREALS AND PSEUDO-CEREALS

from Table 1L Thus the hard varieties contain
luger amounts of protein than the soft varieties.
However, this is not in itself sufficient to explain
e very great difference in the baking properties of
e two types of flour, which is attributed to dif-
ferences in the nature of the proteins in the endo-
There is evidence that in the soft wheat

Table 11l

Chemical composition of some hard and soft varicties of wheat. The

figures are quoted
John H. Martin (Macmillan, N.Y.. 1963) p. 367

from “Cereal Crops™ by Warren H. Leonard and

Tupe of Whear  Protein (¢

e Red Spring 165 612
Durum (Extra Hard) 160 60
168

Far (

200

I

)

Starch (7)  Sugar (°,

Ash (%)

cndosperm, there is a higher ratio of soluble pro-
teins (albumins, globulins and proteoses) to in-
oluble proteins (glutenin and gliadin) than in the
cndosperm of hard wheat, which means that the
latter cont much more of the insoluble
f1ction or gluten, as it is called. than the former.
However, the difference is still by no means fully
understood.

Hard wheat is grown in the U.S.A. and Canada
1+ well as in the warmer parts of Europe, while soft
Wheat is grown in the UK. and in northern and

ntral Eurape. Those varieties described as “red”
live 4 reddish-coloured grain owing o the pre-

Jicc of an anthocyanin in the bran
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PSEUDO-CEREALS

Al plants outside the Gramineae with fruits and sceds that can be ground
ino four for making bread and simir producs might be calld preudo-
cemxs Thi of

. ete. However, wddyl
thei importance as pseudo-cereals and have mainly acquired another func-
tion for human consumption (¢.g. as nuts or pulses), they will be dealt with
under their more appropriate headings. Thus, the true pscudo-cereals are

usedin
also cultivated like cereals in fields. They include: buckwheat, still sown in
Asia and some parsof Europe and Americ amaranth speies, mainly of
the

cerel™ of theancien Inca, il growing n Equador, Bolva and Peru: i
the Mexican chia, another pseudo-cereal of the Aztecs. Otherwise, the only
pseudo-cereal greatly dissimilar to cereals is the water chestnut, an annual
aquatic plant bearing submerged large nuts. The water chestnut was culti-
vatedin Neolthi imes in Europe but today it is cultivated only in China
and the Far Eas

i chemical composition, he seds of pseudo-cerealsar ll siilar 1o the
true cereals, but, unfortunately, figures are available only for buckwheat
(see Table 1, p. 5o only buckwheat, of all the pseudo-cercals, is
mentioned in the world statistics of agricultural production (see Table II,
P.19). A

13. Amaranth

The genus Amaranthus belongs to the family
Amaranthaceae which is very closely related to the

means of a lid. Amaranthus leucocarpus grows in
the New World and is native to Central America.,
being cultivated principally in Mexico and Guate-
mala. In Mexico, it has been an important crop
since 50003000 n.c. and the Aztec Emperor
Montezuma received annual tribute from his sub-
jects in amaranth grain. A cruentusalso s cultivated
do-cereal in Guatemala and other parts
. while A. caudatus is grown in
the Andean region of Bolivi

Peru and northern
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Arentina. A. paniculatus, however,
of south-cast

caves from plants of this genus are used also as
1 vegetable, rather in the same manner as spinach.

grain crop

18 BUCKWHEAT ( Fogosyrum sagtiatan)

14. Buckwheat I

Wuckwheat, Fagopyrum sagitiatum, is a member of
he dicotyledonous family Polygonaceae. It pro-
luces racemes of white or pinkish flowers, which
develop into three-cornered achenes. The resem-
blance of these achenes to beechmast led to the
plant being called by the German name Buchweizen
(becchwheat) corrupted in English to buckwheat.
However, as its name also implies, i is cultivated
in much the same way as wheat and its seeds are
cparated from the pericarp and ground into flour
which s used for making porridge (Rusian Kasha)
orp Sometimes the whole unmilled seed is
Consumed A fensers
The plant is a native of Central Asia, where it [ e bentes
11l rows wild, but it has for many centuries been
Cultivated in China. It was introduced into Europe
A1 the end of the Middle Ages and it is still an im-
portant crop for human consumption in Russia

‘z "z“ﬁéi’"”

Ilsewhere, in the cooler western European coun-
s, it is grown only as fodder.
Apart from F. sagittatum, another species is also
Cultivated this s . artaricum, which is distin.
puished by rounded angles to the achens. . 0"
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. {ill grown t0 a large extent in mountainous areas
15.  Chia of Ecuador. Bolivia and Peru, where maize cannot
be cultivated. Another species, C. nuitalliae, was
prown in Mexico in pre-Columbian times, while
in Iron Age Europe, man cultivated the species

Another pseudo-cereal cultivated by the ancient
e e Satvt combarize and o reated

species. These belong to the same genus as sage (S. " album, as seeds recovered from excavations of
offcinalis) and to the family Labiatae. S. colun- various settlements show. The leaves of some
bariae and related species are native to Mexico, pecies of Chenopodium are also used like spinach.
while common sage is of Mediterrancan origin. The
Mexican species of Saltia used as pseudo-cereals
were known to the Aztecs as chia. Together with 17.  Water Chestnut
maize, amaranth and beans. chia formed the staple
food of the Aztecs. The seeds used for grain by the \\ mrshz;mm Trapa natans. belongs to the family
Aztecs are borne in a schiz ur-seeded sgraceae and is an annual aquatic plant native to.
carcerulus which separates when ripe into 4 B or, wiarkd by P, Egyptand savthera
portions, mericarps. by production of a false scp- Furope. In Neolithic times water chestnut was a
tum in cach of the two loculi. On the other hand, “ommon food of most of the European peoples: it
. the useful parts of the sage of the Mediterrancan Ao grew at that time in central and even in
(%77 region are the aromatic leaves and not the fruits. northern Europe. However. nowadays water chest-
/ \// Wt is 4 rare plant found in Europe only in the
a7 Wwarmer countries, e.. in ltaly. It has an un-
ek hb’ Dinched stem 30-200 cm long and its leaves form
s A tosette. The floating leaves have an inflated stalk
i o ) 1 measure 1-0-45 em in length and widih, and

wanen (U e petiole of the foating leaves reaches up 1o

3 17 con in length. The submerged leaves are cadu-
Quinoa “ous. The blossom which is 2 em across forms the
Chenopodium quinoa s a member of the family (Uit a starchy nut. The nut has four spines de-
Chenopodiaceae and a native of Peru, where it was
used in large quantities by the ancient Incas. Itis an
annual herb, 1-2 m tall, and matures in -6 months
‘The seeds are achenes about 2 mm in diameter and
are white, red or black. These may be ground into
Hlour from which bread and cakes are prepared, or
iheenire grain my be caten nsoups. . qino

sanais covmsorse) g @
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veloped from the sepals and its horny appearance
is responsible for the botanical name Trapa, @
contraction of caleitrapa., the name of a four-spiked
iron ball used as a weapon against cavalry horses by
throwing it down to maim them. The English
common name, CALTROP. is of the same origin, but
itis also known in English as JESUIT'S NUT.

“The use of the water chestnut as a pseudo-cercal
grain in Neolithic times s proved by finds of these

which has only two horns and resembles the head
of a bull, giving them the common name BULL'S
HEAD. . bicornuta is mainly used in the form of
flour and in pre-Communist China t was one of the
five most important “grains”.

The third edible species of Trapa, T. bispinosa,
s a native of tropical Asia and is known as SING-
saRA NUT (horny nut). Singhara nuts, which are
sweet, are mainly the food of people living by lakes
in Kashmir, and are usually consumed in the form
of a porridge.

Morphological Survey of Cereals (CER) and
Pseudo-cereals (PCER)

Seed
of an ache

achene
14. Buckwheat (PCER)
16, anm (PCER)

of a caryops 6. Millet, Pearl (CER)
| Barey (CER) 7. Millet, Proso (CER)
2 Maize (CER) 8. Oat (CER)
3. Millet, Fing ‘LR) 9. Rice (CER)
4 Mille, Foxia @ 10. Rye (CER)
5. Millet, Japanese l(mn)ml 11 Sorghum (CER)

(CER)

12, Wheat (CER)
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of 2 nut
Acorn (PCER), Introduction
t0 CER and PCER
licechmast (PCER), Intro-
duction to CER and PCER
Chestnut, Sweet (PCER), In-
troduction to CER and

PCER
17. Water Chestnut (PCER)

of a caps
13, Ammmh (PCER)
of a carcerulus

15. Chia (PCER)
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1. VEGETABLES

Vegetables form the largest group of plants consumed by man and this group

Il VEGETABLES a1

able, but if they are used as flavourings for soups and sauces they are
sually discarded after boiling and only the tasty juice released from them is
consumed. However, it is comparatively seldom that a plant is used in
dillerent ways when it s alteratively a vegetable or a flavouring. The carrot,
for cxample, may be used in the same way for both purposes: boiled carrot
may itisaddedina main dish,
[ flavouring or fonly
A few slices adorn the dish. Thus a plant may be considered as a vegetable or

ey m most of
flowering plants and also from the algae and fungi. Furthermore, many
different parts of plants are used as vegetables. So far as the Angiospermac
are concerned, the vegetables may be the swollen taproots (¢.g. carro); the
hypocotyl, the part below the cotyledons (¢.g. radish): the stem (e.g. as-
paragus); the leaves (c.g. spinach): the flower bud (c.g. globe artichoke): the
inflorescence (e.g. cauliflower): the fruit (¢.g. tomato; or the pod of beans):
seeds (e.g. pulses): and exceptionally the whole plants, as i the case of seed-
lings of some cercals and pulses. Thus vegetables can be delimited neither
from a taxonomic nor from a phytomorphological point of view.

‘Vegetables also resist definition according t0 their chemical composition.
Although vegetables are normally eaten as a source of micronutrients (vita-
‘mins and minerals) and roughage (indigestible carbohydrates —cellulose, or
chitin, a nitrogen-containing polysaccharide constituting the cell walls in
fungi), many o Forexample, 0
digestible carbohydrates are present in potatoes, of fats in olives and of
proteins in soya beans. Chemical composition forms the only basis on which
to decide whether a fleshy fruit should be classed as a vegetable or as a fruit.
The fruit is considered as a vegetable when it is not sweet (e.g. avocado,
tomato and cucumber), while fleshy fruits containing considerable amounts
of sugar and small amounts of starch. fats and proteins are included com-
‘mercially among fruit. However, neither are sweetness and non-sweetness
‘generally valid criteria for what is and what is not a vegetable. because there.
are also some sweet vegetables, e.g. sweet potatoes and garden peas.

Since it is impossible (o define vegetables cither botanically or chemically
one might attempt to distinguish them according to the ways in which they
are prepared and served: but this also seems unsatisfactory. Vegetables are
usually eaten fresh or boiled. but the same can be said of fruits. Vegetables
may be served as special dishes, e.g_ asparagus with butter or cauliflower au
gratin, ot as supplements to meat dishes, but fruit may be consumed in the
same way, as a separate dish, or it may be served together with meat like a
vegetable, as in the case of apple sauce with pork or pincapple with ham.

The definition becomes still more diflicult if we take into consideration the
fact that many vegetables are also used a
materials. For example, the roots of carrot and parsnip may be caten as

a0

to the quantity in which it is eaten. Unfortunately. there
1 ot an objective method of determining the quantity that marks the tran-
s e 1o v s » seesable e & condiien o denedive
materia

Thus it seems possible to define vegetables only in a negative way as those
plants consumed by man that are not included in another category. Yet we
ight more closely ha satisfactory definition if we

In this po

would be included among starch plants, avocado among ol plants, etc., so
that vegetables would be classified as the remaining plants that supply only
Iicronutrients, vitamins and minerals, and roughage. Most vegetables cer-
tuinly are of such a nature, and this is demonstrated by Table IV. which
liows chemical composition of vegetables. The data are extracted from
11.5.D.A. Agricultural Handbook No. 8 (p. 15), except the values for Chinese:
itichoke, bambara groundnut, adzuki bean, black gram, goa bean. horse
i tepary bean. lotus, pigeon pea, scorzonera and seakale.

Table IV shows that ater
i lettuce, both of which contain 95-1% water; soya beans have the maxi-
num (371%): avocad, fats (16:47,):

sweet potato achieves the maximum value for carbohydrates (2637,
Tl young leaves of the dandelion contain the maximum of vitamin A
(14,000 international units): the richest in thiamine (vitamin B, ) is soya bean
(110 mg per 100 g): cultivated mushrooms have the greatest quantity of
fihoflavin (vitamin B) (0-46 mg per 100 ) as well as of nicotonic acid (4-2 mg
1 100 8): and the fresh berry of capsicum contains the maximum of
Vitamin € (235 me per 100 g). Other vi
jencrally present in most of the vegetables are pyridoxine (vitamin B).
hiotin. folic acid and tocopherols. Minerals required by man and present in

petables vary in quantity according to the kind of vegetable as well as the
137 of soilin which the plant grows. On average the vegetables richest i iron
e parsley leaves (8 me per 100 g). leaves of spinach, turnip and lentil, and

e dry seeds of be: her pulses. Parsley and
ourees of cobalt, while the largest amount of fodine appears in algaes the
Jodine content of 4 fact that in Japa

Jarge part of the human diet, goitre is an almost unknown discase. Algac



42 PLANTS CONSUMED BY MAN Il VEGETABLES

a3

are omitted from the table and fungi are represented only by a single fungal

fructification (the cultivated mushroom) because of lack of reliable infor- N of Vegetable Water - Pro- Fais  Carbo- Viaming
mation. A special table dealing with some fungal fructifications will, how- b L e R ‘wmwA:v'm'w;wlunuu
ever, be given in the section on Fungi (p. 56). 4 ) e
Table IV 7. B, Black
Chemical compositon of pe 100 g edible part of vegetables Gome
Name of Vegetable Water Pro- Fats Carbo- Vitamin ’ BT 0 6 -
reins hydvates (Vitamin 4 in imernational s,
ks n )
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Name of Vegetable Water Pro- Fats Carbo- Vitamins
s hydrates  (Vitamin A in internaional i,

others inmg)
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CYANOPHYTA

‘The Cyanophyta, or blue-green alga, differ from truc algac and all higher
organisms in that their cells are anucleate (without a nucleus). For this reason
they are grouped by modern taxonomists together with the other type of
anucleate organisms, the bacteria, and classified as Monera, the most
primitive cellular organisms. Cyanophyta may be roughly divided into two
groups: unicellular organisms normally forming huge colonies. the Chroo-
coceales; and filamentous organisms, the Hormogonales. Nostoc, the only
bluc-green alga consumed by man, belongs to the latter group.

I VEGETABLES a7
18.  Nostoc

Nostoc spp. occur i single rows of spherical cells
resembling a string of beads embedded in a gela-
tinous cellulose sheath. These chains are actually
<olonies of more or less uniform cells interrupted
A intervals by special thick-walled translucent
cells, the so-called heterocysts. The row of cells
between two successive heterocysts is called a
hormogonium and the whole thread is able to
break up into individual hormogonia from each of
which a new plant can develop. Nostoc belongs to
the family Nostocaceae, a member of the Hormo-
ponales, and is consumed in the interior of China,
where true marine algac are not available. The
plant cultivated in China is a freshwater species,
N commiune and its variety. N. commune flagelli-
forme, previously called N. edule. In central Asia
nother species, N. ellipsosporum. i cultivated and
caten. Although Nostoc is a microscopic organism
it produces macroscopic structures, slimy spheres
composed of many individuals adhering together
by means of their gelatinous sheaths. In nature
Nostoe occurs in fresh water and it also thrives in
np soil. In this form, Nostoc could be taken for
the manna of Biblical times. (See Manna, Chapter

p. 244) ine

8 NOSTO { Hostoc s x5
88 Pl o’ ies o etrcysts o
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ALGAE

The tru

dlgae, those with nu ply many species that are con-
belon 10 the green algae (Chloraphyta. the brown agac
(Phacophyt) or he re algae (Rhodophyt)
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‘The vegetative structure is a thallus, but in many cases the thallus has a
leaflike appearance. The thallus may then be differentiated into a
blade(lamina)-like structure., often showing a “midrib” which may be con-
o with a sal(peiole ke structure called  sipe, whichends in 4
laf: the substrate. . the holdfast.
i eithe discord or oot lke: i rowt ke th holafat consiss of haptera
rootlike outgrowths,and il  hapicroid holdfst. Sometimes thelgae
also produce special sporogenous outgrowths, the “sporophy
Algae have grat regenrative abiity and new leaves” can mmp from
the holdfast if ecutoff. Almostal

that

Nowadays algae only have nutritional ;mpon.m i the Far East. Their
water content varies from 80 1o 907 fresh weight, while in dried algac it is
11247, Proteins usually form about 10%, of
Porphyra tenera is a value as high as 287 attained. Fats are present in very
small quantities, while carbohydrates make up the bulk of the dry weight —
generally over 507, However, only a fraction of the algal carbohydrate is
digestble so that mostofit s roughage asin other vegetables. Algac contain
many vitamins apart from A and C. but this fact has received very little
attention. It appears that ascorbic acid (vitamin C) in algac supplies half the
human requirement in the diet of some Eskimo tribes. Minerals occurring
in huge amounts are potassium. sodium and chlorine, and algae are the
richest source of iodine

It must not be overlooked that the chemical constitution of algac varics
very much according Lo the vicinity and the scason. For example, vitamin C
in Laminaria saccharina (sugar wrack) in February amounts to only 4 mg
per 100 g fresh weight, but in May this quantity increases to 24 me per 100 &

vegetable or as a and their use

s a human food in Europe has been recorded as early as the cighth century
AD. It s hard to tell for how many centuries marine algac have been con-
sumed in the Far East, but in Japan at least, the cultivation of nori, for ex-
ample. is known to have started about 300 years ago.

19. Dulse

Dutse i the common name givn in Scotland 1o
Rhodymeniapalmata, 2 member of the family
Rhodymeniaceae of the Rhodophyta (red algac).
In Ireland this alga is known as piLLisc and in
feland g #0116  potcanil alga of a dark red

olour. 1ts “limina” arises dircetly from a small
diookd A e oty drviced iy 0

Il VEGETABLES

several segments, thus resembling a palm with
fingers (hence the specific epithet). From the margin
of the b

The length of dulse varies from 25 to 30 cm. It
srows along the Atlantic and Pacific shores of the
northern hemisphere, and its leaf-like structures
were aten in Scotland, Treland and Ieeland as @
vegetable with fsh. In addition, dried dulse in small
rolls was used like tobacco for chewing. It is also
reported that in Kamehatka the natives use dulse
for preparation of an alcoholic beverage by fer-
mentation of the laminae. In Ieeland the use of
dulse was recorded in the eighth century A.D. and
persisted_there, as elsewhere, almost until the
nineteenth century.

19 ouLse
{rodymono paimaro)

oo
€ bricoa naetost

20. Kombu

Kombu (or ko) is the Japanese name for food
products prepared from various species of Lani-
aria, none of which s found in Europe. The most
important of thy japonica. oF A-Kow

eligiosa (osowE-KosmU) and 1. cichorioides

\'\f
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(CHZ1-KOMBU). Laminaria spp.
(Phacophyta) belonging (0 the aria

and consist of b s stio Akl
(o the subsirate by a hapteroid e (see Sugar
The Japanese specics are  gathersd by
fishermen from their boats by a long stick
with a hook on the end, and th algae it round

They are dried on the shore and then sent fo fac-
tories where kobu or kombu is manufactured.

The collected Japanese Laminaria spp. grow
wild but often the crop is considerably augmented
by planting stones in the sandy bottom of shallow
water, about 9 m deep. Special stones are used for
this purpose, c.g. basalt which has small cavities
into which the spores can settle without being
washed off, and new plants become established. In
this way, the algae are not actually cultivated, but
additional substrate is provided for their growth

In the kobu factories. the dried algae are pro-
cessed and finally shredded or ground. If
kobuis to be produced the blades are fist boiled in
astrong solution of decp green aniline dye and then
partly dried and compressed together into blocks
which are shredded by planing. The shavings form
the green kobu used asa vegetable or as a flavouring
added to soups. Smaller shavings of twice-shredded
blades are known as CHA-KOMBU (tea-kombu) and a
beverage is prepared from them. For preparation

of powdered kobu the blades are specially treated
and cut into pieces which are dried over a flame.
The dried pieces are then ground and the powder is
often formed into small cakes coated with sugar.
Otherwise, powdered Kobu i used 0 & spic for
soups and sa

21.  Laver

Porphyra_umbilicalis, a red alga (Rhodophyta)
belonging to the family Bangiaceae, was in common

Il viGETABLES,
e a vegetable in Scotland, Ireland, Wales and
Ieeland. In Britain it s called laver, and in Ireland
AOKL Sometimes i is called PINK LAVER, (0 dis-
inguish it from the green laver, another common

e for sea lettuce (Ulka lactuca), a green alga
Laver has an orbicular blade 15-20 cm in diameter,
and is attached 1o the substrate by a small discoid
loldfast. The blade is pink but its colour fades
feudily o an olive green. In Britain, laver was
mainly ea Cornwall and Devon, and
i1 1944, . R. Yargreen reported in “Country
L that it was sill available in shops in Cardiff.
Laver was usually boiled or fried to make it tender
and was frequently eaten with meat as a vegetable.
Alternatively, it was mixed with oats and used for
puncakes called laver bread. In Ireland. sloke was
ilso converted into a jelly by stewing or boiling.
Son m!mrsdescrlbe laver as P. laciniata, but this
species, only a variety of P.

s not a
unbilicalis

22. Murlins

This s the Irish name for Alaria esculenta, an
edible brown alga (Phaeophyta) of the family
Laminariaccae. In Scotland it is called pADDER-
10cks and in leeland MARINJARIN. Its thallus con-
415 of a stipe 5-15 cm long which is continuous
with the midrib of the undivided blade: this may be
up 103 m long. Sporogenous structures occur as
Ieaflet-like outgrowths of the lower part of the
tipe. The stipe is anchored by means of haptera
S 8 cm long. Alaria esculenta was eaten as a vege-
table in-Scotland, Treland and leeland, while
inother species, A. fistulosa isstill consumed by the
North American Indians of the Pacific coast. A.
fistulosa s a giant species reaching 12 m in length
but its weight does not usually exceed 13 kg. The
most palatable parts are the “sporophylls™ which
develop on the stipe in large numbers. as many as
20 The “sporopllls” of 4. esulena wee also
re are reports that the midrib was
ectd.at eas when s alga was young,
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PLANTS CONSUMED BY MAN
23.  Nori

‘The Japanese name nori is given to certain species
of the genus Porphyra (Rhodophyta, family Bangi-
aceae), mainly 10 the species P. tenera, one of the
most highly appreciated alga in Japan, and also
consumed in China and other Far Eastern coun-
tries. In Japan P. tenera is frequently cultivated.
Bundles of twi kind of bamboo are planted
in September 3-5 m deep in sea water particularly
rich in salt. Small algae (mainly diatoms) settle on
the surface of the twigs, forming a slimy coating.
Later, spores of the reproducing nori adhere to this.
slimy coating, and when the spores develop into
young algae on the bamboo bundles, the bundles
‘e taken out of the water and stored in the shade
on the shore for five days. The bundles of twigs are
then replanted. but if the spores have germinated
and developed well in very salty water, their further
growth requires only slightly salty water. For this
reason the bundles are replanted in the sea near to
river estuaries, where the sea water is mixed with
fresh water, and the algae continue t0 grow until
they are harvesied. usually between January and
May. More recently. however, a new technique for
cultivation of nori has been introduced. Instead of
bamboo bundles nets attached t0 poles are used.
‘The algae develop on the nets and at harvest the
nets are lfted over the surface and the young algac
picked off from boats.

The harvested algal blades are washed, sorted
‘and chopped and afterwards dried on uniform mats
of bamboo splints. As it dries, the chopped nori
unites on the mats into fine thin sheets of a uniform
size. These sheets are mainly used for wrapping rice

into rolls and then cut into smaller pieces
known as sushi. In Japan sushi are as common and
as popular as bread rolls or sandwiches are in the

Aliernatively. the dried sheets of nori are
baked or fried until they turn a green colour, and
may then be broken and added 10 soups and sauces.
. Sometimes. also. nor is used for

or fi

as 4 condins
bread-making.

. VeGETABLES
24.  Sea Lettuce

Sca letiuce and GREEN LAVER are the common
names for a vivid green marine alga (Chlorophyta).
family Ulvaceae, called Ulra lactuca. Its blade is a
broad crinkled slimy sheet consisting of only two
Layers of cells and attached by haptera to the sub-
sirate. The zoospores (motile spores moving by
means of Ragella) are produced by normal cells at
the margin of the frond. When the zoospores are
the marginal cells become empty and the
margin of the alga is then colourless. Sea lettuce is
in general a small alga but in extreme cases it may
measure 30 cm or more in length. The entire blade
was caten fresh or slightly boiled in Europe, mainly
i Scotland, Ireland and Teeland. as well as in the
Var East, in Japan, where it is stll consumed, as is
another species, U. pertusa. Ulta is used as a vege-
table, mainly for salads. or for garnishing meat. In
Scotland it was also added to soups.

25.  Sugar Wrack

Sugar wrack, Laminaria saccharina (Phacophyta,
family Laminariaceae—see also Kombu) was, ac-
cording to the records. a common food in Scotland
il he middle of the ninetenth century. Sugar

K has a ribbon-like blade with a frilly margin
ind an undulate cenral strip. The blade is on
wverage 150 cm long and 12-15 em wide. It arises
from a stipe about 30 cm long anchored by means
of haptera o the substrate. As in other specics of
Luminaria, L. saccharina has an intercalary meri-
tem i.e. a zone of dividing cells between the stipe
ind the blade and not at the apex. Thus the
youngest part of the plant s at the base of the blade,
while the apex of the blade s the oldest part. As the

cates, L. saccharina is a brown alga.
weetness is due 1o mannitol (mannine) which s a
alcohol present in brown algae as a food
material, and in sugar wrack mannitol

24 SeA LETTUGE (U )
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25 SUBRR WRACK ( Lominara socenarid
& twroge eng f "’ 150

5 Sipe abaut 30em ang
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reaches up to 257 of the dry weight. In Scotland
K was used until the nineteenth century

sugar wracl
g in the streets of

and its young stipes were sold i
Edinburgh as a vegetable.

FUNGI (MACROFRUCTIFICATIONS)

al ngiis usually a network of fine, anastomosing whitish
l?ifﬁ“if'.’.'. "us)o“uu% led hyphs e, and the whole network is known ud
myeelium. The mycelia of most of the higher fungi produce large spor:
g:mms ructures, fungal fructifcations, so-called mushroomi nd 1o
Sools. These structurs also consist of hyphae, but they are closely
y, hard or even woody stru
belongcither o As:nmyce\s(subdmdad into

Mushrooms and l:sddslcols ided i)
idi Both ‘hcse types of
into Holnhn\dlcmy:etes and P"'?.ﬂ?’"’d iomyoetes). Bo hese typcs of

fungi have
develop by  conjugation into spec
the fructification these dikaryotic

jal hyphae with two nuclei in cach cell. In
byphae produce spores a theirends. In the

e B d\nmycclcs
a, nulz.m»\lh\ of the ter-
hus four basidiospores,
together with the paraphyses
fications called a hymenium.

and cach ascus yields cight ndogenous ScOSpores
roduce crogenos spores developing i sergnata
min:

uwmm from each b
(sterile terminal calls). form a lining o the fru
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The typical fructification of the Ascomycetes is cup-shaped and the inside of
the cup is lined with the hymenium. The typical fructification of most of the
Basidiomycetes, on the other hand, is characterized by an umbrella-shaped
cap. the pileus, borne on a stalk known as the stipe. The hymenium lines
special lamellae (gills) which are present on the lower surface of the pileus in
the family Agaricaceae, or special tubules which, e.g. in the Boletaceae, open
on the lower surface of the cap to the exterior. In the Gastromycetales,
another group of fungi belonging to the Holobasidiomycetes, the hymenium
appears inside the fructification which is usually a closed sphere.

Mushrooms, edible fungi, are consumed as a vegetable or as a condiment,
boiled. fried or pickled but normally not raw. The most common method of
preservation of mushrooms apart from pickling in brine or vinegar is to dry
them. The fructifications are sliced vertically into thin sections and dried in
ihe air. The flesh of some mushrooms, e.g. the white flesh of Boletus edulis.
remains unchanged in colour but in others it turns black. According to thi
ristic dried mushrooms are distinguished in commerce into white
and black. Fresh and pickled mushrooms may be used as a vegetable while
dried or salted ones are used only as a condiment, a flavouring for soups,

auces, ete. Young, small mushrooms are generally preferred to old, large
ones, and the pileus is valued more than the stipe. In many cases the stipe is
even discarded.

Until recently, the chemical constitution of mushrooms had not been
properly studied, and even now only incomplete reliable information is
wailable, as shown in Table V. In general, mushrooms contain 90% water:
ihey are rich in proteins and poor in fats. Carbohydrates also form a large
part of the solids, but mostly occur in the form of chitin which forms the
fungal cell walls and which, like cellulose is not digestible. For a long time it
was stated nm vitamin C did not oceur, but it has now been proved that at
least some edulis, the cultivated mushroom,
(Pl bispora, and chantirelles (Canthareis cibaric, somtain iamin
The steinpilz and chanterelle also contain vitamin D, which oceurs in the
Cultivated mushroom (Psalliota bispora) only in negligible quantities.
Vitamin K was detected in the cultivated mushroom and vitamin E in the
tinpilz The B vitaming, parteulary niacn, may ocur in apprecable
(uantities: also the precursor of vitami rotene, which i present in the
Chanterelle. Amnng he reported minerals are orine. ‘manganese, zinc.
ilver, bromine, titanium, rubidium, vanadium and lithium.

Only a very few fungal fructifications can be cultivated because most of
them are produced by fungi of which the mycelium grows in symbioti
hsocaton wih e rootsofceriain trecs. Such fung are caled yooretica
ind o proml ther oet new forests. Thus the com-
mercially cullivated mushrooms I non-mycorrhizal fungi such as

Pualliora bispora, the Japanese shiitake, the tropical padi stra

‘mushroom
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and the Jew's ear. However, there are also reports of cultivation of morels
(Morchella esculenta) on apple pomace from cider presses and of wood
blewits — Tricholoma (Lepista) nudum. a gill fungus—on composts of beech
leaves prepared in greenhouses. However, the cultiv: these mush-
rooms has never been sufficiently successful to justify commercial
exploitation.

'All other mushrooms that are consumed must be gathered from the wild.

p them with of the fungi
with trees as well as with special places in woods or meadows where certain
mushrooms are found cach year. Most of the wild edible mushrooms grow
in the late summer. in August and September, and they are particularly
abundant if it is warm and wet. The fungal fructifications grow very rapidly,
and in particular the species of Boletus, Lactarius, Russula and Cantharellus
may appear within a few days under favourable conditions. The mushrooms
described are only representative species of different families: many other
‘mushrooms within these familics are consumed.

The consumption of mushrooms is known to have started in prehistoric
times, and Heer reported in 1886 that traces of puff balls were found in the
dwellings of Stone Age man in Switzerland, Germany and Austria. Many

i 4 ksand Romans;
Theophrastus, the favourite pupil of Aristotle, born about 370 B.c., men-
tioned fungi as & food. and the poet Horace, born in 65 1.c.. praises cs-
pecially mushrooms which he calls pratenses (meadow mushrooms) and
which seem 1o be the fructifications of Psaliota campestris. Pliny the Elder,
who died in 79 A.b., discussed truffes in detail, and called Amanita caesarea
“4 rare edible Amanita of excellent taste™ and Boletus edulis “the most de-
licious mushrooms™. From earliest times also there are records of fungal
poisoning and Pliny himself mentions that the Emperor Claudius was
poisoned by his wifc Agrippina in A.0. 54 with a dish of mushrooms. Many
later historical personages died of fungal poisoning, including the Pope
Clement V1L in 1534 and the Emperor Karl VI in 1740.
Tabl

Chemical composition of some mushrooms.

Name of fungus producing ~ Water  Proteins  Fais  Carbo-
the fructification hydrates

26, Boletus edulis 019

26. Boletus luteus 026 ras 027 517

27, Chanterelle 913 162 088

30. Morel 5005 328 043 150

2. Orange agaric 8877 S0 076 09
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26. Boletus spp.

he most widely appreciated species of the common
wild mushrooms are those of the genus Boletus
(order Hymenomycetales (Holobasidiomycetes),
family Boletaceae). The species B. edulis is con-
sidered as the most delicious all over Europe. It
lacks a common name in English. but we often use
the French name crp, or the German STEINPILZ.
The mycelium of the steinpilz grows as a my-
corrhiza, associated with the roots of coniferous
ind some deciduous trees, e.g. beech. Iis cap is at
first spherical and shows only its upper surface.
Later the cap becomes hemispherical and even
flattened, and thus becomes detached from the
surface of the stipe. As it develops the lower surface
of the eap becomes visible and can be seen to con-
Jist of a spongy mass of tubules in which the basi-
diospores develop. In the older steinpilz the lower
surfice of the cap has the appearance of a velvet
cushion and is yellow-green. The flattened pileus
imcasures 6-20 em across. while the stipe, enlarged
At its base and pale brown in colour with raised
white veins at the apex, may reach up to 25 cm in
height

Fresh Boletus edulis s often used as a vegetable,
fricd and added to scrambled eges. or it may be
pickled. Dried or salted B. edulis is generally used
1+ condiment for soups and sauces. Other species
o Boletus are used similarly. as e.g. butterpilz; this
1 the German common name for B. fureus which is
found under conifers. It has a brownish-yellow
flaticned cap, 510 cm in diameter. Its upper sur-
face s slimy and its lower surface, when the fructi
fication i still young, is covered with a white veil, a
inembrane joining the margin of the cap with the
{ipe. Later this partial veil, known as the velum,
brcaks and the remainder of the veil adheres to the
tipe in the form of a ring called the annulus. The
fin appears on the upper part of the stipe below
e cap, and later becomes brownish or purple. The
tipe is yellow above the ring and brownish below
it The flesh of the entire fructification is pale
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27 CHANTERELLE
(Conmoreio cbarus)
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yellow and does not change its colour. The height
of the rather short stipe varies between 4 and 7 cm,
Other well known species of Bofetus consumed
by man are B. scaber and B. versipellis or testa-
scaber. Both occur mainly in birch woods. B. scaber
has a brown cap 5-15 cm in diameter and a white
stipe which may be 7-18 cm high with black fibrous
scales. B. versipellis, which also oceurs some-
times under coniferous trees, differs from B,
scaber mainly in the colour of the cap which is
reddish. Its flesh is white but if cut it becomes
blackish within minutes. The flesh of B. scaber
becomes blackish t0o, and both species are sold as
black mushrooms when dried. The edible specics
of Boletus are less common than many other specics
of mushrooms, and B. edulis in particular is hard to
find in forests if one is not familiar with the places
where they grow. For many people in continental
Europe the activity of gathering Boletus spp. takes
place more as a sport than for the fungi gathered.
However, many people do not gather them to
consume. but 1o sell. and Boferus spp. are seen in
European markets in quite large quantities.

27. Chanterelle

Chanterelle is the French common name for
Cantharellus cibarius and this name s used also in
the English language. Chanterelles belong to the
family Cantharellaceae, another family of the

. VEGETABLES
28. Club and Coral Fungi

These are mushrooms belonging to the genera
Clavaria and Ramaria, members of the family
Clavariaceae, order Hymenomycetales (Holobasi-
diomycetes). Some of the edible Clavaria spp., e.g.
. fistulosa, are truly club-like: they occur singly
or in twos or threes, especially on the branches or
leaves of beech. C. fistulosa is unbranched and its
swollen end is very elongated. The whole slender
fructification measures 10-12 cm in height. It is
yellowish and the whole surface is covered with a
hymenium, which is missing only at the base. The
fructification of C.. pistillaris, another edible
stouter, usually 10-15 cm high and the
swelling at its apex is much more pronounced so
that it has the appearance of a pestle, giving it the
specific epithet pistillaris. Ramaria spp., once also
classified under Clavaria, differ from the true
Clararia spp. in being densely branched, and
resembling corals. One species producing edible
fructifications s R. botryis in which dense branches
wrise from a stout stipe 3-4 cm high. The whole
fructification is 5-10 cm high and its branches,
reddish at their tips, form a structure up 10 about
15 cm in diameter. R. botrytis grows in deciduous
woods.

species,

29.  Jew’s Ear

The Jew's ear or Auricularia auricula-judae is the
only well known edible fructification of the group

Pl
Sipe 2 eemlong

ey are
small fructifications of a yellow colour. The cap is
funnel-fike, 2-8 cm in diameter, and ends in a stipe
2.6 em long and of the same colour as the cap.
Decurrent ridges are found on the outer side of the
bear the hymenium. Chanterclles
ous forests. and in comparison (o
e very common —dozens of them may be
nd in one place. Chanterelles are normally

caten fried and mixed with scrambled

o t belongs o the family
Auriculariaceae and appears on dead wood.
mainly on the dead branches of elder. Its name
Jvises from the fact that it has a similar shape to the
human external ear. I is a translucent, g

car is occasionally it is more

widely appreciated in China: here it is also cul

26.CLUB and CORAL FUNGI { Clavariaceoe)
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vated in the open. on logs soaked in water simi-
larly to the shiitake mushroom (p. 65).

29 JEWS £AR {4
eorUhe geltinous s
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30. Morel

This mushroom, botanically known as Morchella
esculenta, is an edible member of the Euascomy-
cetes, family Helvellaceae. The typical cup-shaped
occurs in the morel
but is converted at a later stage into a convex
structure on the surface of which the hymenium is
ridges and pits. This
s borne ona stem which

P
is 6-12cm high and its colour varies from deep
ochre to deep brown. The stem is white or orange,
thick and furrowed, and may also reach 6-12em
in height, but it is normally shorter than the “cap”.
The entire fructification is hollow. The morel is &
non-mycorrhizal fungus occurring in grass, below
deciduous trees. in hedgerows. etc. Some mycolo-

gists have suceceded in cultivating morels in green-
houses, but marketed morels are still only wild
fcations, in spite of the fact that they are
ctable and as a delicious
e demand in Furope

‘much appreciated as a veg
condiment. Morels are in
and also in the U.S.A
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31.  Mushroom (White)

The true mushroom (often specified as white mush-
room) belongs to the genus Psalliota. family
Agaricaceae, order Hymenomycetales (Holobasi-
diomycetes). known as gill fungi. The wild mush-
room. occurring in meadows and pastures, is the
species P. campestris, which has a white pileus and
ik il he.eulivaed. mushroom, which n
Britain is almost the only fungal fructification
caten, is derived from another species, P. bispora.
This species is never found in meadows but on
manure heaps and along roads far from grass. P.
bispora, as its name suggests. develops only 2 basi-
diospores on basidia in the hymenium lining the
light pink gills of its fawn pileus. while other
Auaricaceae yield 4 basidiospores per basidium.
The 2-spored basidia are also typical of the culti-
vated mushroom of which the pileus is whitish and
only sometimes slightly brownish towards its
centre. The cultivated mushroom (sometimes speci
ficd as cultivated white mushroom) is usually
Classified as P. bispora var. albida. As in all species
of Psalliota, the cultivated mushroom first appears
ke form in which the spherical pileus
is joined to the pillar-like whitish stipe by a veil
(velum). The pileus soon expands and the velum is
broken, so that the pileus and the stipe become
distinet, as do the gills which were carlier enclosed
by the velum in the annular cavity. The remainder
of the velum persists in the form of a ring, the
innulus. The pileus, when it emerges from the
hution-like stage, is convex. but in older mush-
tooms it becomes flattened. The pileus measures
8 or even 10 em in diameter while the stipe may
b up to 7 cm lon,
The cultivation of mushrooms began in France
i the seventeenth century and during the Napo-
Ieonic era it became a thriving industry, mainly
oceupying the abandoned tunnels of quarries i the
ncighbourhood of Paris. Horse manure mixed with
1is used as a substrate for growing mushrooms.
Nowadays the cultivation of mushrooms. has

ina button.
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spread all over the world, but P. bispora var. albida
is the only mushroom cultivated within the sphere
of Western civilization. Mushrooms are on the

erally preferred and this type only is canned. Pilei
and stipes are often sold separately, the stipes being
the inferior and cheaper part of the fructification.
‘The flavour of the cultivated mushroom is not so
‘good as that of wild P. campestris, but there islitdle
chance of comparing the flavours since field mush-
rooms do not often reach the market nowadays.

| 32.  Orange Agaric

Org sgarcor Lacaris deicisssa member of
the family Agaricaceae, Hymenomycetales
lHqubasxdmmyceAes) & e e Etilionthoc
cor ‘milk which rapidly turns orange when
itis cxpmm ‘The convex pileus, when mature, is
depressed in the centre and has pale green con-
centric rings. It is 4-10 cm in diameter and its de-
current gils reach the stipe which is 2-7 cm long
Orange agaric grows in coniferous forests and in
clearings. Young fructifications are especially de-
licious if pickled in dillted vinegar.

33. Ox Tongue

Ox longue, or LANGUE DE ROEUF, as it s known in
France, is also known in Britain as the poor man’s
beefsteak. Its botanical name is Fistulina hepatica
and it belongs to the family Polyporaceae, order
Hymenomycetales (Holobasidiomycetes). F. fiepa-
sica. like most of the Polyporaceae, is a b
fungus. forming stipeless or very short-stiped
ications on the stems of oaks or other deci-
es. The hoof-like fructification. up to
20 cm wide, has a rough reddish-brown top and on
the creamy lower surface tubules lined with hy-
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imcnium open to the exterior. Its lesh has the ap-
pearance of fresh meat and also releases a red,
blood-like juice. F. hepatica is one of the few
bracket fungi consumed by man.

34. Padi Straw Mushroom

Padi straw mushrooms are tropical forms of the
penus Volvariella, cultivated outdoors in China, 3%,
Malaysia, the Philippines, Madagascar

a. V. volvacea var. heimii is the specics

350X TONGUE (Ftnoepotco)

e, Semupto 306

Indochi

5 Sipe, ey cuviped

wnd Al

cultivated in Madagascar, while V. bresadolac is

Lariella spp. are gl fungi and belong to the family
Agaricaceae (Holobasidiomycetes). The pileus of
both types of Volariella s conical and in the case of
V' roluacea var. heimii it measures 5-8 cm or even
14 cmin diameter. It is dark at the tip but lighter at
iphery. The stipe, which lacks an annulus, is
812 cm long and 1:2-20 cm thick. It is
whitish in colour with dull creamy streaks. The
lumellae are white during development and pink
when older. In the early stages of development the
cnire fructification is covered with a universal veil
s vel,called the volva, i ruptured by the growth
of the mushroom and usually it is only at the base:
of the stipe that a remnant of it is left

Pudi siraw means rice straw, on which these
imushrooms are cultivated, but it has been demon-
ated experimentally that other kinds o straw can
5o be used (e whe

weighing up to 2

Thess bundle consst of s colms (stems of A
plints, especially of er nd are soaked in 4 LS T
ate for 24 h before they an o s o preparation 14301 ST wsoon

whedshave obenatered  [BERR,
T

of outdoor beds, The str
requently a-teim
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35. Puff Ball

Pufl balls belong to the genus Zycoperdon (family
Lycoperdiaceae) and the order Gastromycetales,
the second orde: of the Holobasidiomycetes.
Lycoperdon spp. produce closed. more or less
pherinl Trucitcaions, which open only when
ripe. When young, the puff balls are solid and con-
sist of a skin called the peridium surrounding the
central fleshy mass, the gleba. The gleba. filling the
entire sphere. consists of sporogenous tissue and at
maturity its spaces are filled with spores which
emerge from the puf ball when ruptured as a cloud
of dust. Thus only young puff balls with a solid
gleba can be eaten. Those consumed also include
the small. young form of the giant puff ball, L.
giganticum. This _species at maturity reaches
15-30 cm or more in diameter. and in common with
other puff balls it is found in fields. meadows and
pastures

36. Russula spp.

hese: fungi (Agaricaceae: Holobasidio-
myeete), b st ot cormi b
of coniferous as well as deciduous forests. but they
are not widely appreciated mainly because of the
ionorance of colictors many of whom consider
them as inedible. Russula spp. differ from each
other mainly in their colour. They include . resca
which has a red-brown pileus 4-8 cm in diameter.
The pileus is slightly convex or flattened and de-
pressed in the centre. The gills are at first white but
later spotted with brown and the stipe i also white.
R rvescagrows in deciduous woods. especially
beech woods. Other edible species of Russua i
clude the violet R cvanoxantha, the lemon yellow
R violeipes. the
Pirgle B, werampethin

virescens and the rosy
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37.  Shiitake Mushroom

Shiitake is the Japanese name for Lentinus edodes.
\ometimes wrongly classified as a member of the
venus Armalaria or of Cortinellus. Tt belongs (0 the
family Agaricaceae (Holobasidiomycetes) and is
native of Japan and China. but it will not grow in
cold or tropical parts of these countries. Shiitake
develops on rotting wood and its brown pileus is
furrowed by white issures: it reaches 4-10 cm, and
in extreme cases even 20 em, in diameter. The stipe
lacks an annulus and has a brownish tint. 1t is
uttached to the pileus eccentrically and meusures
44 em i length and 08-1-3 cm in width. The gills
sre pallid and colourless and continue as ribs at the
apex of the stipe. The shiitake grows on trees and
penetrates the stems with its mycelium. When the
fungus is cultivated, logs soaked with
used and holes are bored for inoculation. The holes
are flled cither with infected wood or with spawn  Ples & o et
produced in laboratorics. and the logs kept out-  fEs iRy e $-en
doors in the yards. The cultivation of shiltake

started at least 1000 years ago.

/
fer are 37 & sea moon

PTERIDOPHYTA

eridophyta form the it sroup of teue plants with conductive s dis
tinguished into xylem and phloem—the first pl longing i
phyta. They do not produce flowers and are haloss: ot reproductive pur—
poses they form spores. The spores are normally borne in sporangia which
develop on leaves or in the axils of leaves. The leaves with sporangia arc
called sporophylls and may be united in special groups known as strobili
(cones). The Preridophyta are divided into Psilophytinac (Psilopsida) rep-
icsenied by only o genea; Lycopivac (Lycopsida) or club mosses
ails: an P erns.
The ferns usually have large lked leavs called megaphylleor Tronds, The
frod i from s fimsu end form o xoutie e s, 18 gl
e e e s deelop 3 sten it may
has 1o s hict
which uneal during dovelopment, tis uncoling process being caused by
asymmetrical growth
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38.  Fiddlehead Fern

The fern Preridiun aguilinum, known as common
bracken and belonging to the family Polypodia-
ceac, s caten in China and Japan. For this purpose
young shoots are used, before the blades develop
and while the rachis is sill covered by
ramenta—brown chaff-like scales. ts rhizome is
also used for the starch it contains; after extraction
this is called warabi starch. In the U.S.A
cating of fiddlehead ferns s widespread among the
white population. The finest young shoots come.
from the state of Maine and are derived from the
species Osmunda cinnamonum, the cinnamon fern.
4 member of the family Osmundaceae. However,
the custom of eating ferns was not introduced into
America from the Far East but from Europe, where
the habit was already common in France. In France
not only were the young shoots of bracken used,
but also those of other ferns such as the male fern,
Dryoperis filix-mas. The shoots are used as a vege-
table after boiling, and have a flavour that resem-
blesamixture of broccoli, asparagusand artichoke.

In Ameria s posivle 0 obtin e il
W o025 head ferns i c
[ Tn Europethomzomes hav nlybeenused
a5 an emergency measure in case of famine.
pon WV R
a0 (G
e

38, FENS e (10 )
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ANGIOSPERMAE

bearing

fo P have
dircet aceess to the ovum which is present in the ovule, and it alights on a
special organ of the pistl. the stigma. The pollen grain germinates on the
stizma and grows by means of a pollen tube within the style until it reaches
the o, where felzaien taks plaoe, Frdliztion, depending on o
male gametes, is a double process in that, as well as the
onphere th fsion muciu s smalancousy fertlzed i e
endosperm. After fertlization all parts of the flower except the seedbox
usually wither and drop off, and the ovary wall undergoes development to
ecome either dry or fleshy. In this way a fruit is produced. containing the
sesd(). Th frut, s wll st rue ower, only appears nth angiospems.

planis with two seed-leaves or one rcspacnvely Dicotyledones are the more:
numerous, witl of the total of The
Monocotyledoncae, with parallel venation and usually with incar leaves
inserted on the axis by a broad sheath, number about 50,000 species, and are
{he sccond most numerous group of true plants.

39. Artichoke, Chinese

Chinese artichoke or Stachys tuberifera s a her-
hiceous perennial of the family Labiatae and its
underground stems are swollen at their tips into
anill clongated tubers resembling large grubs. The
tuhers incorporate several internodes (the part of
il stem between two successive nodes, i.¢. points
11 which the stem gives off leaves) marked by con-

picuous consirictions which are responsible for
the typical beaded appearance of Chinese arti-
‘hokes. They do ot store starch as their food

30 AR, CHNESE
(Siotys nenero)
Semiban o)
1eserve, buta tetrasaccharide called stachyose which B emoces”
Consists of one residu of glucose, one of fructose € ot

5 Rinmant o e st

lacros per mole ntrast 1o
i s ohai of ghicos resducs. The
plant is native to the Far East and was first culti-
vated in Europe by two French botanists, Pailleux
1nd Bois.at Crosnes in the department Seineet Oise.
I France Chinese artichokes are called CROSNES
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after their first place of cultivation, and because
they were imported from Japan they are lso known

CROSNES DU 1APON. Chinese artichoke is now
distinguished taxonomically as Stachys affinis and
Japanese artichoke as . sicholdi. Stachys with
edible tubers was introduced into Britain in 1827
but without much success. The tubers are eaten
like potatoes, boiled, and often a “potato” salad is
prepared from them.

40.  Artichoke, Globe

Theartichoke proper or globe artichoke is the floral
bud of Cynara scolymus. a member of the family
Compositae. It is native to the Mediterranean
region. and perhaps to North Africa, and it is
possible that it developed from Cynara cardunculus
(sce Cardoon). The globe artichoke was already
known t0 the ancient Greeks and Romans. and
Pliny scolds his contemporaries that they are
willing to pay a lot of money for mere "thistles”
However, the name artichoke is a corruption of its
Atabic name AL’QARSHUF. The true artichoke is a
perennial thistle-like plant 1-1-5 m tall and is pro-
pagated in cultivation either by suckers or by the
division of the crown into pieces. each with a stem.
‘The latter method is more advantageous because
the part of the crown contains more reserve food
than the slender sucker. The floral buds appear at
the tip of the main and lateral stems and each plant
yields several artichokes. The plants produce their
best crop in their second and third year while afier
the fourth year the plants should be replaced by

ew ones

“The actual artichoke is the bud of a special in-
florescence typical of the Compositae and known
as a capitulum in which many small sessle flowers
(orets) are crowded on a disc. 4 receptacle pro-
duced by the fatiening and lateral expansion of the
axis. s capitnhum of e atichoesa b form
completely invested by bracts, green overlapping
leaike structures which together forma calyraike
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part of the bud. Thus the immature inflorescence
(ihe floral bud) of the artichoke, measuring about
10 cm in diameter. forms a green sphere of over-
lapping scales from which arise a mass of blue-
violet florets at maturit

The edible parts of the artichoke are the fleshy
bracts as well as the fleshy receptacle of the capitu-
lum. They are usually boiled and served with a
sauce or dressing: first the bracts are consumed;
one by one they are removed from the bud. dipped
into the sauce or dressing and then their fleshy
hase is sucked out. By the successive removal of
bracts the head is reached and its fleshy receptacle
is the most delicious part of the artichoke. The
iead is small, only about 3 cm across, and flat-
tened. When artichokes are preserved only com-
paratively small heads with few bracts are used
They are also baked or fried and the very immature
buds preserved in oil are used in Italy as an
ippetizer.

The artichoke plant can also be used for its
summer shoots which are eaten after blanching.

41.  Artichoke, Jerusalem

Jerusalem artichoke is the name given to the stem
tubers of Helianthus tuberosus. a member of the
Compositae very closely related to the sunflower
(11 anmuus). The plant is native to North America
ind its distribution extends from Nova Scotia to
Minnesota and Kansas. It was already cultivated
by American Indians before the first settlers
rrived. The name “Jerusalem” may be a corrup-
1100 of the Talian name for the sunflower, girasole.
In spite of the fact that Jerusalem artichoke is a
perennial plant it is usually treated under cultiva-
{100 a5 an annual. It reaches about 2 m or more in
height and produces underground stem tubers
10cm long and 5-7em in diameter. Jerusalem
stichokes were introduced into Europe at the
heginning of the seven century: 10 France
between 1609 and 1617, while in England they were
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frst mentionsd in 1622 In place of tarch. they
nulin, a polysaccharide consisting of
esdues o ructose and To this resson they are
recommended to diabetics. They are consumed in
the same ways as the potato—boiled, fried or in
soups. They are also propagated like potatoes,
whole tubers or large parts of them being used for
planting. In Europe Jerusalem artichokes are
planted mainly where the soi is dry and too poor
for cultivation of potatoes. Apart from Europe the
Jerusalem artichoke was also introduced into tem-
perate regions of Asia and America but in the
US.A. itis of almost no economic importance.

42, Asparagus

Asparagus, or botanically Asparagus officinalis
var. altils. is a monocotyledonous plant of the
family Liliaceae and is native to temperate parts of
Eurasia. The plant is a herbaceous perennial 1-3 m
tall. Tt lacks leaves which are substituted by phyllo-
clades, i.e. terminal needle-like stem branchlets.

Asparagus is reproduced by means of crowns pro-
duced from seeds borne in red berrics, normally in
special nurseries which sell the crowns to farmers.

‘The ancient Greeks and Romans thought highly of
asparagus, and this, together with the artichoke, is
Sl widely considered as one of the most deicious
vegetables.

The part used as a vegetable is the young shoot;
these leafless stem sprouts grow through the soil
from the crown which s planted several centimetres
deep and are harvested when they reach about
25 cm in height. If white (blanched) asparagus is
required, the shoots must be earthed up by mound-
ing the soil over the row of crowns before growth
starts. The blanched asparagus is harvested when
the tip of the shoot starts to protrude from the
‘mound. In the U.S.A. and in Britain the green
paragus is preferred and the blanched kind is cult
vated only for canning. But elsewhere in Europe
blanched red for cating fresh. It

asparagus is pref
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is boiled and eaten cither plain, or with butter or
yonnaise. The crowns normally
Jicld crops for 15 years and then the new crowns
have to be planted. It is a dioecious plant: sor
s produce only femle Rowers whil others
bear only male ones. The female plants give a
higher yield but it is not advantageous to discard
the male plants: if the sex is to be identified the
crowns have to be grown in nurseries for two years
instead of one and the first year crop which is the
best one would be fost.

The most renowned type is the Argenteuil as-
paragus which s cultivated in the Argenteuil region
in the department Seine-et-Oise of France, near to
Paris. Unfortunately, neither asparagus from Ar-
penteuil nor that produced all over the world is
sllicient 1o satisfy demands, and cheaper sub-
situtes are therefore being sought. One possibility
is leck, ifit is used when it is thinner than that sold in
Britain: but also some quite unusual plants arc
substituted, including etiolated stalks of seakale
or midribs of cardoon. Another example is an
aquatic plant with floating leaves. native to South
Affica and introduced into Europe and the U.S.A.
0 supply a substitute for asparagus with its young.

hoots. It s called CAPE ASPARAGUS or Aponogeton

distachyum (family Aponogetonaceae—Monoco-
iyledoneae) and is naturalized in the temperate
parts of the northern hemisphere. In addition, some
\ery common plants are used as asparagus sub-
litutes, e.g. the young shoots of blackberry.

43.  Avocado

\vocado or Persea americana yields edible one-
ceded berries. The plant is a member of the family
I auraceae. a tropical evergreen tree up 0 20 m tall,
ind a native of Central America. The fruits are nor-
mally pear-shaped and are therefore often called
AVOCADO PEARS OF ALLIGATOR PEARS. Some vari-
or oval berries, and the

cties. however, have rous
iz of the ber

o varics. Persea americana var
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drymifolia. native to the mountainous parts of
Mexico, has fruits the size of plums weighing up to
250 g while some giant varieties yield fruits over
1 kg in weight. The fruit varies in colour from dark
green (the most usual colour) to yellow or purplish.
Avocado is prized for its high oil content and rich
nutty taste. It is mainly eaten raw the berry is split
into halves and the large seed. consisting mostly of
the two large cotyledons, is removed. The edible
part i the pulp which is whitish and of a buttery
consistency when ripe. Because of the high oil con-
tent (up to 25-30%) avocado has been given the
‘name “poor man’s butter” a name that s obviously
only appropriate in tropical countries —in Europe
as an imported vegetable it is very expensive be-
cause it s easily perishable and heavy losses occur
during transportation. Avocado is usually served
as half fruits sprinkled with lemon juice or vinai-
erette dressing. and the cavity lef after removal of
the seed is often filled, for example, with prawn
mayonnaise.

Avocado was first introduced into Jamaica about
1630, while in the Old World tropies it appeared
much later, during the nineteenth century. Nowa-
days it is cultivated also in many subtropical
countries and in all continents: most avocados
come 10 Britain from Isracl. It was cultivated in
Florida from 1833 and in California from 1856, but
in Europe it did not become fashionable until after
the Second World War. The tree is easy to raise
from seed but the cultivated varieties need vegeta-
tive propagation by means of grafting or budding.

44.  Bambarra Groundnut

Bambarra groundnut or Voandzeia subterranca is
an annual herb, a member of the family Legumin-
osae, order Leguminales, and is a native of West
Africa although it is now hardly ever found there
inits truly wild form. It is an erect or o
yielding subterrancan pods like peant

have largely replaced hambarra groundnuts in
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Affica. Only in African regions with the poorest
soil where other pulses and groundnuts (peanuts)
cannot be grown are bambarra groundnuts still
cultivated.

The underground pods are normally one-sceded
ind only oceasionally two-seeded : the pods arc
rounded and when ripe are wrinkled. The sced
iiself is usually more or fess round, smooth, and
may be upto 1°5 cm broad. However, its size. shape
and colour vary considerably according to the
cultivar: there are whitish. red. black and mottled
bambarra sceds. They are never used like peanuts
for ol extraction. but are eaten like other pulses or
ure ground into flour from which various foods are
prepared.

Bambarra_groundnuts were introduced into
Brazil in the seventeenth century and later to the
Philippines and Indonesi

34 BAMBARRA GROUNDNUT (Voandzeiosuberrnsa)

Another West African plant closely related to
Vound=eia subterranca is the KERSTUING'S GROUNT
v or Kerstlingiella geocarpa. As its names sus
pest, this plant also produces underground pods.
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and the seeds are used for human consumption in
the same way as those of bambarra groundnu
cither directly. as a pulse. or very often they are
first produced into a flour, because they are
extremely hard.

45.  Bamboo

Bamboos are tropical grasses belonging 1o the.
monocotyledonous family Gramineae, and the
young shoots (stem sprouts) are a very common
Vegetable in South Asia, butin Europe they remain
an exotic vegetable only available in cans. Edible
shoots are yielded by Bambusa vulgaris and many.
other bamboos and bamboo-like species native to
tropical Eastern Asia, e.g. Phyllostachys pubescens
which is popular among the Chinese, the best
known consumers of bamboo shoots. Most bam-
boo shoots are poisonous in the raw state. con-
taining & ts of ‘which is

0’5

46 ADZUKI BEAN ¢ Phos

lost when the shoots are boiled.

46.  Bean, Adzuki

Adzuki bean or Phaseolus angularis (family Leg-
uminosac) is probably native to Japan but it has
been cultivated for a long time in China. It is a
bushy annual, 25-75 cm tall, bearing cylindrical
pods with 5-12 seeds. The seeds are oblong and
48 mm in diameter. In Japan and China the ripe
and dried adzuki beans are consumed cither boiled
or prepared intoa meal which is then used for soups
and cakes.
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47.  Bean: Black Gram

The bean called black gram, URD or WOOLLY PYRUL
is derived from the pod of the leguminous species
Phaseolus mungo, known also as Vigna nungo. The
plant is a member of the family Leguminosae, is
native 1o India and is of economic importance only
there, mainly in the region Mysore. It has been cui-
tivated in India since ancient times but more re-
cently it has also been introduced by Indian
immigrants into other tropical countries, ¢.g. the
West Indies. Phaseolus mungo is an erect or sub-
erect annual, 20-80 cm tall and yielding erect or
suberect pods measuring 4-7cm by 06 cm. The
pods contain 6-10 seeds which are eaten and ap-
preciated chiefly by the high castes of Hindus. The
sceds may be eaten boiled. either entire or split, but
1150 flour is produced from them. The flour i used
for bread or mixed with spices and formed into balls
that are caten as porridge. The young green pods
wre also consumed as a vegetable.

47 BLACK GRAM { Phaseotus mungo) (x05)
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48.  Bean, Broad

Broad bean or HORSE BEAN is the plant botanically
knownas Vicia faba (Leguminosae) and is confined
mainly to the temperate regions of the world. Broad
beans were the only beans known to Europeans
before the discovery of America. They may be in-
digenous 1o the Mediterranean region or t0 south-
western Asia and in the wild form they sill occur in
Algeria. Broad beans were cultivated by the ancient
Egyptians. Greeks and Romans. and they have
been found in the Swiss Lake Dwellings of the
Bronae Age tsclaimedthat they vere introduced
28,

annual herb, without ten-
nd yielding stout flattened
pods, attaining up to 30 em in length in cultivars.
The pods have a pointed beak and are lined inside
with a white velvety endocarp; they contain nu-
merous large, flattened sceds about 2:5 cm long,
V. fabais cultivated for its seeds (the beans), which
are caten either immature or mature. The im-
‘mature greenish broad beans are marketed in their
green pods, but it is only in certain countries (c.g.
France) that the whole pods with the seeds are used
for human consumption. The seeds of broad beans.
us all other kinds of pulses. are exalbuminous,
lacking endosperm and consisting mainly of two
large cotyledons that can easily be split. Broad
beans ar now very popular in Europe, he Middl
East. Egypt. India, Burma. as well as in Mexico and
Brasl wher they e v t higher audes

s
A Radcle
8 o
© o
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49.  Bean, French

FRENCH. KIDNEY OF COMMON BEANS are the seeds of
Phaseolus vulgaris (Leguminosae). a usually twi-
ving. annual herb 2-3m tall and originating in
America, probably Central America. The pods are
Slightly curved and prominently beaked; they
measure 8-20 cm by 1-1'S em and contain 4-6
el lcxctp\mna]ly 12 seeds). The seeds are often
Kid but are variable in shape and size
i s i olour cording 0 he cultars which
now number many hundreds. Among the cultivars
ure those that are not twining but bushy and dwarf.
5o that their erect stems do not need any support,
being only 20-60 em tall. Some cultivars yield
yellow pods but normally they are green. Commer-
cially the cultivars are classed into three groups
according o their use. Cultivars from which the
ire pods are used are called SNAP BEAN (1) and
these are subdivided into bush varieties yielding
cither green or yellow pods. and climbing varieties
with green pods only. The unripe pods of these
varieties are boiled and eaten as a vegetable. How-
cver. the pods contain fibrovascular bundles
(strings) along their dorsal and ventral sutures. and
(iese have (o be removed prior to boiling, making
the preparation of this vegetable laborious. For-
tunately, there are nowadays many stringless cul-
tvars of French bean. o haricots. as the French
call them. The second group (II) contains varieties
of which the seeds are eaten immature and which
¢ sold on the market in the green unripe pods.

These varieties have the least economic importance.

However, the third group (IT1) are of great im-
portance hesar the vrites row for iy,

imature seeds and are subdivided into four types:

{1 Msuon i vakom of Wi Ao senda a0
pinkish-bufl with dark brown spots: (2) pe or
NAVY BEANS. resistant to mosaic virus discase!

(1) MARROW RED KIDNEY BEANS. which are very

important chiefly in Latin America: and (4)
MARKOW AN which are not widely grown. Dried
French beans are known in Britain mainly as baked

L ———

48, BEAN, BROAD Uiio fobo)
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beans, sold cooked with tomato sauce and canned.
French beans have been cultivated by American

|| logical sites in the caves of the Tehuacan valley in
|| Mexico are about 7000 years old. In the sixtcenth
‘ century the Spanish and Portuguese brought them
10 Europe, and in 1594 the “French™ bean reached
England
Phaseolus vulgaris s chicfly cullivated forits dry
seeds in tropical America and in some parts of
tropical Asi, but thee native puls eferred.
In temperate regions such as North America snd
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51. Bean: Horsegram /4
Harsegram or Dolichos uniflorus (syn. D. biflorus) [
is another member of the family Leguminosac and

5 native (0 south-east Asia—the Old World trops
105 a slender, suberect plant with beaked downy
pods containing 5-7 seeds. Horsegram is the poor |5 >
man’s pulse in southern India. The seeds are eaten N e
after boiling or frying, whole orin the form ofmeal. 5 59—

51 HORSEGRAM ( Dolichos inflors) (051

52.  Bean, Lablab

Europe French b alarge
scale for the pods. In the U. S nen gt
obtainable throughout the y spring and
Summr from the northern Satesndin the atumn
and winter from the southern parts

49 BEAN, FRENGH { Prascols wigans 10 51

50. Bean, Goa

Goa bean or ASPARAGUS BEAN, known botanically
as Psophocarpus tetragonolobus (Leguminosae) is
probably native to tropical Asia but is considered

17 seeds which vary in colour according 1o the
variety and measure about 1 em in diameter. Goa
beans are grown chiefly for the immature pods
which are caten like French beans. Ripe seeds are
also caten and young shoots. leaves and flowers are
also used as vegetables. Even the tuberous roots
are often consumed raw or boiled

Lablab beans are the seeds from the pods of Lablab

niger (syn. Dolichos lablab). a leguminous annual

(family Leguminosae), usually a climber. native to

ndia where lablab beans are eaten as much as

broad beans or French beans in Europe. As well as

heing grown in India they are produced on a large

scale in Malaysia, Egypt and the Sudan. The

Atabic name for them is LUBIA beans, and in Europe.

they are also called HYACINTH beans, INDIAN or

HGYPTIAN beans and BOMAVIST beans. The plantisa

perennial herb but often handled under cultivation
n annual, reaching 1-5-6 m in height. Although

itis a climber, bushy varieties also oceur. The pods

e variable in size (5-15x 1-S cm), 3-6 seeded,

often curved and flatiened, and with a SUONEIY 55 cey. s

curved beak. The seeds vary in size and colour and (Lotloorigeror Daicus s |

hiave  prominent white hilum along one third of *©®

ihe cdge. The immature pods are consumed as a

preen vegetable, while the ripe seeds are eaten in

ndia s a split pulse. Lablab beans cannot be caten

faw because they contain a poisonous glycoside

that must be desiroyed by boiling.

H

53.  Bean, Lima and Sieva

Butter™ beans sold in Britain are Lima beans,
Known botanically s Phascolus hnarus (1 cgumiy
Uis a leguminous climbing

osae). The pla enni
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2-4m tall, which may be grown under cultivation
4s a bushy annual reaching only 30-90cm in
height and it is indigenous o tropical America
The pods arc oblong, 2-4-seeded and covered with
short hairs; they measure 512 cm in length and
1:5-2:5 cm in width. The seeds are mostly large,
13 cm in length and of variable shape and colour.
The name P. limensis (of Lima, Peru) may be con-
sidered as @ synonym for P. hunatus but some
authors distinguish P, limensis as a scparate
species. However, it scems most likely that P.
limensis i only a variety of P. funatus and should be
% called P. funatus var. macrocarpus. The variety
\ \ macrocarpus (or the species, P. limensis) is mostly

perennial and has large sceds that are usually white,
| while P. funatus s usually bushy and yields smaller,
. } often plump seeds of different colours. The name
I IE: Lima bean should be reserved for the variety macro-

(_/ o carpus while the name sievA nEAN should be applied

Y. 10 P. lunatus.

LA, { scems that P. lunatus originated in Central
53 Ban L (Prseois o) America. (especially Guatemala) and spread  to
Mexico, the West Indies and South America. In
Peru they have been found in excavations dated at
5000-6000 1.c. The Spaniards took Lima beans to
the Philippines from where they were introduced
iinto Asia, and they were taken from Brazil to Afric
via the slave trade. Lima beans escape casily from
cultivation and thus they are found growing ap-
parently wild in many tropical parts of the whole
world. They are now the main pulse crop of tropical
Aftica and are also grown on a large scale in

Burma.
The seeds are eaten both mature and immature,
and also the unripe pods are used as a vegetable.
The mature beans contain a glycoside (phaseo-
lunatin) when they are chewed. yields
poisonous hydrocyanic acid. The white beans have
a small, tolerable amount of HCN while larger
amounts are yielded by coloured beans. For this
feason the cultivation of large, white Lima beans

is preferred
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54. Bean, Moth

Moth bean or MAT BEAN, known botanically as
Phascolus aconitifolius (Leguminosac) is a native of
India and Burma. It is a slender trailing annual
herb producing small pods (2:5-5em long and
em wide) with stiff hairs, short curved beak and
19 seeds. In India its immature green pods arc
caten as a vegetable, while the ripe sceds are caten
cooked cither entire or split (dahl). Moth beans ).
have been introduced into the U.S.A.. but they have
been culivated there only for pasture, fodder or =™
preen manure.

5 MOTH SEAN (Phaseolos aconlolus) (x05)

55. Bean: Mung

™
v (§)
Mung is the Indian name for Phaseolus aureus
or Vigna aureus (Leguminosac), known also as
(RPEN OF GOLDEN GRAM. Itis @ leguminous, erect or
suberect, much-branched annual. native to India,
and is 0513 m tall. It has been cultivated in India
Jince ancient times but is now also common in
China and other Asiatic countries. The green or
brownish pods bear short hairs, measure 510 cm
by 0:5-0-6 cm and contain 10-15 small green or
sold sceds. The dried mature seeds are eaten either
whole or split, and also the unripe green pods are
consumed-as a vegetable. After the removal of the
lesta the mature seeds are often ground into flour.
In China and nowadays also in the U.S.A. mung
heans are also sprouted for consumption as seed-
Jings. The sprouting beans ae eaten cither raw as a
slad or boiled. The green-sceded varieties are
more often used for human consumption (green
inung). while the golden-seeded varieties are gen-
crally used for fodder, but there are also many
Cultivars of golden mung that yield a good crop for 53,50 M
Juman consumption. OF the green cultivars, the Seaing 10 5)
anes preferred for sprouting are those that yield
dark g

n. shiny. hard seeds,
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55 MUNG BEAN ( Phoseois aures) (0]

56. Bean, Scarlet Runner

The botanical name of scarlet runner bean i
Phaseolus coccineus or P. multifiorus (family Leg-
uminosae), and the latter specific epithet gives it the.
common name used in the U.S.A. as an alternative:
MULTIFLORA BEAN. It s a twining leguminous
perennial up to 4 m or more in height. The pods,
reaching 10-30 cm in length when ripe, vary in
colour, as do the flowers; but most of the cultivars
are red-flowered as indicated by the names “scar-
let" and coccineus. Scarlet runner beans were cul-
tivated for their attractive flowers, asan ornamental
plant, and were introduced as such into Britain in
1683 from America: they are native to South
America. In Europe their fruits were at first con-
sidered inedible and they did not become a food
plant until the eighteenth century. Today they are
used for their immature green pods or for their dry
seeds according to the locality. In Britain the scarlet
runner is most commonly used for eating in the
form of entire pods, while in Continental Europe
they are preferred for consumption in the same way
(7} as French beans. In the U.S.A. they are sill culti-

\’ ,A{ vated only as ornamental plants.
)
56 A, oA ET o
[rcsess cosomoe oo
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57. Bean, Soya
Soya bean or SOYBEAN is a leguminous erect annual

with the botanical name Glycine max (Legumin-
osac). The plant is 20-180 cm tall and native to

m A
first record ofits cultivation comes from China and
is dated 2838 b.., and it has also been cultivated
from ancient times in Korea, Manchuria and
Japan. The part used is the seed  these are produced
in pods that grow in clusters of 3
7 cm longand 1 em wide. are slightly curved and
hairy. They differ in colour according to the varety:
some are yellow, others grey, tawny or even blck.
The seeds are spherical or flattened and occur 1-5
ina pod, although most varieties contain 2-3 seeds
per pod. The seeds (beans) of Glycine max are best
known as the source of an edible oil and the plant
is now cultivated on a large scale in the U.S.A. for
this purpose (see Chapter VI, Oil Plants). In the
Far East soya beans are also eaten as a vegetable
cither immature o ripe:; the unripe seeds are eaten
together with the pod. Sometimes the soya beans
are fermented by Aspergillus oryzae for human
consumption and used for preparation of a sauce
or in Indonesia for a kind of cake called rempe.
Another way in which they are consumed is as
scedlings: for this purpose the beans are germinated
in darkness so that the seedling is blanched. The
outing is terminated after one week, when the
wya beans develop the first true foliage leaves.
Soya beans may also be ground into flour which is
ixed with cereal flour in bakeries of the Far East
v well as in the US.A. Tn the English-speaking
Countries fermented soya beans are used for pre-
paration of special sauces, e.g. Worcester sauce in
Wiitain.

Soya beans are especially important because of
heir richn roteins. As was mentioned in the
introductory chapter. soya beans are used all over
e world for mixing with meat products as a meat
ubstitute, and in Japan “steaks” are marketed that
Consist entircly of soy

E

proteins. Soya beans may

83
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prove to be the soluion o he problem of proein
famine in underdeveloped countries. but unfor-
umaely the atempis 15 miroduce the culivation
of soya beans into Africa, India and the West
Indies have not met with success. However, the
U.S.A. has recently become a substantial producer
of them, particularly for oil extraction. The plant
was introduced there as early as 1691 but it was
cultivated only sporadically up to the nineteenth
century: it was the Second World War that gave
the impetus to cultivation of soya beans on a large
scale.

There are many cultivars of Glycine max and
different forms are used for particular purposes.
‘They fallinto three groups according to their period
of growth: (i) the early types requiring 85-95 days
for growth and producing stems 30-70 cm long:
(i) intermediate types including cultivars that ripen
in 95-110 days and in which the stems vary in
Tength from 50100 cm: (ii) late cultivars with a
110-125 day growth period and producing tall
plants.

58. Bean, Tepary

Tepuy bean o Phseosarutfols va. Ijordl
(family Leguminons)
Mexico and its o o oy sonfioh
thee arcas. 1 was culdvaned i Mexiéo more than
5000 years ago and it grows very well inarid regions
of the tropics. The tepary bean is a suberect plant
about 25 em tall, yielding compressed pods 5-9 cm
long and 0-8-1-3 cm wide, on average S-seeded.
‘The pods are hairy when young. The edible part is
the ripe and dried seed which is used as a pulse.

59. Bean, Yam

Yam bean. Pachvrhyzus erosus of the family
is mainly cultivated for its watery
0 cither raw or boiled;

Il VEGETABLES

hut the young unripe pods (about 75-14 em long)
realso eaten. The tubers should be harvested after
1§ months, since after that they become too
fibrous to be palatable. The roots and ripe seeds
contain a poisonous  substance, rotenone
(€3,Hy,0,) which in the case of Derris elliptica,
another member of the Leguminosac, is extracted
and used as a fish poison. The yam bean is native to
Central America where they were cultivated long
efore the Conquest. The type of yam bean growing
in South America and in parts of the West Indies
is another species called P. ruberosus. This is native
{0 the Amazon basin and its tubers are larger than
those of P. erosus

60.  Beetroot

The beetroot is one of the forms of Bera tulg
var. wulgaris (family Chenopodiaceae) to wi
All the cultivated beets belong, while the wild beet
from which this variety is derived is called B.
culgaris var. maritima. The wild beet or sea beet
is native to Europe, North Africa and Asia, and
spread from Britain to India. It grows there wild on
the sea shore today. The variety rulgaris and
aritima are often considered as species (B. rulgaris
d B. maritima). and in this case beetroot may be

ified as Beta rulgaris var. rapacea f. alba or

ris

edible part is the swollen structure which is
mainly swollen hypocotyl—the short part of the
below the cotyledons, which appears above
ihe ground and terminates in the taprool. the root
that develops from the radicle or embryonic oot
Only a part of the rool is incorporated into the

59 BEAN, M ( Roctyrhyess eroses )40 5)
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swelling. The swelling is caused by secondary
thickening which is an anomalous structure of ail
kinds of beet varieties with swollen roots: several

cambia is derived xylem (centripetally) and phloem
(centrifugally): both split into bundles, units
divided from one another by parcnchyma. The
sceondary xylem and phloem themselves are paren-
chymatous and thus soft. The vascular cambia are
short-lived and therefore many of them must be

oduced successively: these concentric cambia
are quite distinet to the naked eye as rings in the
transverse section of a beetroot.

The flesh of the beetroot is red to dark crimson,
the colour being due to a glucoside called betanin

il VEGETABLES

50 BEETROOT { Bewigars)

Geveionng 8o 1

pm.x beetroot is a biennial in mild climates or an \'

in hotter regions, while the wild B. tulgaris
var. maritima i a perennial plant with a short but
not fleshy "

61.  Breadfruit

Breadfruit is the fruit of a tropical tree known as
{rtocarpus alils of the family Moraceae. It is a
. usually up o 20 m tall and

which i dissolved in the of the cells
Bectroot was known as a vegetable as carly as
300 n.c. but improved forms were introduced as
about
1558 and in Britain about 1576. It is used boiled,
or pickled in vinegar, and the boiled form may be
consumed cold in the form of a salad, or hot like
many other root vegetables. Beetroot is also very
popular in Russia, where it is mainly used as the
basis for the soup called borsch.
Beetroot contains an exceptionally large amount
of sugar—up to 8%, There are many cultivars

purple, and the shape may be globular. sub-
ver 30 cm in length

because large, old beetroots are
not of such good quality as the younger, smaller
ones, and the harvest usually takes place carly
before the largest “roots” reach more than 7 ¢
diameter. Baby beetroots, very small swellings, are
mainly used for pickling. They are norn

veloped from seed in the open. but carl
re produced from plants that were started from
sced in greenhouses or hotheds. As a culivated

—

native (o Polynesia, wherg it has been cultivated
since ancient times. The wild species of Micronesia,
1. mariannensis, seems to have contributed to its
origin and A. altilis is considered to be a hybrid.
Th breadiit ree was discovercd in Tant by
Captain Cook’s expedition, on which Joseph
Hanks was the botanist. They were enthusiastic
thout the ““bread which can be picked from the
trces”, and were inspired to introduce it to the West
Indics as a cheap diet for the slaves. After his return
10 England, Banks organized a new expedition to
biing the seedlings of breadfruit trees from Tahiti
10 the West Indies and he suggested that the ex-
pedition should be led by William Bligh. This ex-
pedition departed from England in 1787 on the ship
oy, the scene of the world-famous miny of
nd as a result of this the lost load of the
I\nmm the breadfruit tree. also became world-
famous. Bligh's lfe was saved and afler his arrival
i England he returned to Tahiti in 1792, and suc-
cessully brought to the West Indies the scedlings of
the breadfiuit ree. He himself planted one of them
in 1793 in the botanic garden of St. Vincent, where
1 persists to this day. Before the expeditions of
Bligh the breadfiuit had already been introduccd
into Malaysia.

wwr,
A



61 BREADFRUIT (Ariocarpus

PLANTS CONSUMED BY MAN

‘The breadfruit is a multiple fruit, a sorosis, de-
veloping from the whole female inflorescence, with
a spike forming a pseudo-head. a globular struc-
ture. It measures 10-30 cm in diameter. The edible
part of the fruit is derived from the perianths and
receptacles, forming a thick fleshy layer (the pulp)
between the rind and the core. The core is the
axis of the inflorescence and the surface of the rind
divided into hexagonal knobs corresponds with the
fruitlets: neither the rind nor the core is consumed
Breadfruit s usually eaten immature, when its pulp
i still white and mealy, and it is boiled, baked,
fried or roasted, but never eaten rav.

ecause of its enormously high starch content,
the breadfruit is also often ground into flour and
used in bread-making. Another use is to prepare
cakes of dough made from the fermented pulp: such
cakes are known as make.

Breadfruit trees are propagated vegetatively
because their fruit is normally seedless, but there
are some many-seeded cultivars that produce true
fruits, brownish achenes about 25 cm long. Such
cultivars are grown for their seeds, which are known
as BREADNUTS. The pulp in such

1 VEGETABLES
62. Broccoli

lroceoli is a variety of cabbage, Brassica oleracea,
+ member of the family Cruciferae. 1t is generally
sssumed that it was developed in Italy where it has
een grown for several centuries, and because Italy
been the main producer of broccoli up to
ihe wentieth century it has received the botanical
e of B. oleracea var. italica. Broccoli is very
ilar to caulifiower (B. 0. var. boirytis), of which
it is sometimes considered as a mere form or sub-
Variety and thus given the name B. o. var. horryiis .
usparagoides. The edible part i, as in the case of
cauliflower, the entire inflorescence—the degen-
crate flowers with their stalks. The inflorescence
iy form a compact head (HEADING BROCCOLY)
Which differs from the head of the cauliflower only
in colour, which may be green, purple, copper or
ulphur yellow. However, this is not the typical
form of broceoli more often it produces smaller
loose heads at the termination of both the central
stem and of shoots developing from buds in the
il of the eaves. This tpe s caled eaowmmes

non-existent_because its place is taken by the
crowded seeds.
Breadfruit has now been introduced into all hot,
wet, tropical countries but, except in Polynesia, it
has not succeeded as the economically important

S22, erop that Cook and Banks envisaged

)10 259

o rer purple
1. The stems n sprouing rossoli e much
il

formed by the stalks. in contrast with the cauli
flower which is formed mainly from fleshy flowers.
For this reason broccoli has been given the sub-
varictal name asparagoides and also its German
IC SPARGELKOHL. (asparagus cabbage).

Broceoli is a hardier form of cauliflower and
withstands not only a mild winter but also a drier
nd hotter climate. Usually the larger central heads
with their stalks are harvested first and then the

utes th
ingle plant yields a crop cont

wously for several

weeks. In Britain and some other European coun-
ties broceoli has been cultivated for a long time,
hut has - only ed - cconomic - importance

62 Sprauing 3ROGCOL
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relatively recently. In the U.S.A. large plantations
of broccoli date from the time of the Second
World War.

roccoll i used in much the same way as

boiled like asparagus or chopped like spinach.
Chopped sprouting broccoli is popular mainly in
the U.S.A., where the size of the heads is therefore
not of much importance. The leaves are not eaten.
‘There are many cultivars of broccoli and among the
green ones the most commonly cultivated is the
green Italian type called *Calabrese'. Its heads are
bluish-green, while the heads of the cultivar ‘de
Ciceo' are pale green, as are the heads of the
American cultivar “Texas 107", which can also be
‘rown in tropical countries.

63.  Brussels Sprout

Brussels sprout is another variety of cabbage
known botanically as Brassica oleracea var. gem-
‘mifera (family Cruciferae). It was first recorded in
1587 and was apparently developed in the fifteenth

tables increased considerably, but in the U.S.A.
the Brussels sprout is still among the minor

‘The edible parts are the lateral buds that appear
on the stems in place of lateral branches. The stem
may reach I m in height and on i h ihe
rosetie of leaves, are crowded the sprouts, rounded
buds like miniature cabbage heads about 3 cm

across. These buds have a finer, better taste tha
the large buds of cabbage, and many different cu
tivars of Brussels sprout are now cultivated. Some

cultivars yield small, dwarf buds while others de-

Il VEGETABLES

velop very large ones, about 8 cm in diameter. The
eafy top and the terminal bud, which is not com-
are occasionally eaten and appear on sale fora
i eriod of the yer. ,‘

64.  Cabbage

Cabbage is a further variety of Brassica oleracea
(lamily Cruciferac), and a native of the Mediter-
rancan region as well as of southern England.
Wales and northern France, where it still grows
wild o the coast. The wild cabbage, which is
considered by some authors as a distinet species
(. sylestris), is a biennial or sometimes perennial
plant with an erect stem, large leaves and a taproot.
115 inflorescence s racemose but the raceme is de-
void of bracts and the flowers develop into a dry
dehiscent fruit called a siliqua. The cultivated

00

for at least 2000-2500 years and was introduced
y the Romans. Its botanical name is
I oleracea var. capitata, because the leaves ap-
shortened stem form a compact, hard
B+ . e et b o i, Bty
Icaves. The leaves are either whitish or purple. In
Ihe latter case the cabbage is known as RED
CAWAGE or B. o. Var. capitata f. purpurea.
Cabbage is normally boiled or pickled but it may
W10 be eaten raw as a salad vegetable. It is usually
hicdded. Because it also grows well in cold parts
of Furope and is cheap. it became a popular
\epetable in Eastern Europe, particularly Poland,
Hohemia, Germany and Austria, and in Russia. In

nio By

Fermented cablag is known i Englsh by it
German name sauerkraut, and during the Second
World Wit ket became hecommon hickname
for the German soldies. The name means *sour
cabba ic invention, and it is fermented

iy ——
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by Lactobacillus which converts the sugar into
lactic acid. responsible for the sour taste. In this.
form cabbage can be stored over the winter.
Cabbage is an important crop in the U.S.

it was introduced from Europe by the carliest
settlers.

There are over 200 lsted commer tivars of
cabbage. The most distinct of these is the Savoy
Cabbage (B. o. var. bullara), of which the leaves.
forming the head are dark green and curled or
blistered. Savoy cabbage is commonly considered
as the best kind of cabbage. It is consumed boiled
as other green vegetables.

65. Cabbage, Chinese

The common name Chinese cabbage s used for two
species of Brassica 1famxly Cruciferae) —
Pak-cHol or B. chinensis and PE-TSAl or B, pekin-
i B are annuals and sppear 10 e nitne 10
China, where they have been cultivated from the.
fifth century A.. Pak-choi resembles spinach and
has soft, green, prominently veined leaves, not
forming a_ heart. Botanically pak-choi is related
more closely 1o the turnip and swede than o the.
European cabbage. The edible part s the lcaf which
i treated as a green vegetable. Pe-tsai, on the other
hand, forms an clongated head resembling cos
lettuce. The most popular cultivars of pe-tsai are
Chiili and "Wong bok”. Chinese cabbage, mainly
pe-tsai, is nowadays grown also in Furope and
North America as a minor crop and is used boiled
as a green vegetable, or raw for salads.

66.  Capsicum

The green or red pepper. Capsicun anmun, is an

anual belonging o the family Solanaceae. 1 is
native of tropical America and was cultivated by
the American Indians in remote prehistoric times
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Alier the Discovery, Capsicum spread rapidly over
the whole world including the warmer parts of the
femperate regions. The useful part is the fruit, a

tivars belonging to the variety C. anmam var.

urossum, or sweet pepper., but this variety also con-

tains the Hungarian paprika which is somewhat
h

ot”. After the removal of the seeds, Cap-
icunt may be consumed raw in the form of a salad.
siced into small pieces, the entire berries may be
“tulfed with rice and meat and cooked. or they may
I used in composite dishes.

The berries of sweet pepper become red or yellow
When ripe: they are indehiscent and many-seeded.
The seeds oceur on a large, low, free central pla-
centa which is white in colour, as well as on false
Incomplete white septa. The central placenta at the
Base o the e septa areremoved togther with

isodiametrical, slightly elongated, and at its base is
partially depressed. In this depression is a disc
he calyx.

The first report of cultivation of Capsicum dates
from the yea (57313 book pebled by a Bel-
1. Charles d'Ecluse. In this book he describes

The pmmmg of Capsicum in Spain, chiefly in Cas-
i1l but he also mentions its cultivation in Mo-
1, near Brno, which he observed himself in
1485, Capsicum, known in Central Europe by its
Hungarian name PAPRIKA (corruption of pepper).
popular in Hungary at the end of the

tcenth century, and the first record is probably
that in the gardening book by Josef Csapd pub-
Ished in 1775, 1t seems that paprika was introduced
by the Turks when hey were cesupying Hungay.
Red pepper o paprika is also known as CHILLY

I+ also used 1o stuff olives for pickling after the
temoval of the stone. Powdered capsicum is a spice
pronduced by pulverization of the dried ripe berries.
1l s described in Chapter VI (Flavourings).

B Biec Goveoped am o o

oy
5 Fbise omsiore o
(ot ot e et e
i)
€

66 CAPSICUM, SWEET



94

‘\‘

(

0\

p
e

PLANTS CONSUMED BY MAN
67. Cardoon

Cardoon or Cynara cardunculus (family Compo-
sitac) is probably the ancestor of the globe arti-
choke, Cynara scolymus (q.v.). thas a very similar
appearance but s cultivated for the midribs of the
Ieaves. and not for the flower buds as s the case with

native to the Mediterranean region and is appre-
ciated mainly in France,

68. Carrot

Carrot or Daucus carota (family Umbelliferae) is a
biennial that was known to the ancient Greeks and
Romans but was not introduced into other parts of
Europe until the Middle Ages. The wild carrot,
clussified as var. carota to distinguish it from the
cultivated carrot, D. carota var. satica, is native
to Europe. Asia and North Africa, It s very doubl-
ful whether the carrot is also native to America. 1t
appears that it was introduced from Europe carly in

tinent. OF the few species of Daucus perhaps native:
to America none has any economic importance,
and the species D. bracteata native to Austral
cultivated only as fodder for sheep. In Europe the
carrot is one of the commonest vegetables butin the
A. its consumption only started to any ereat
extent after the First World War, and even today it
s far less commonly used there than in Europe.
‘The edible part of the carrot is its underground
fleshy structure consisting mainly of the swollen
base of the tapraot but also partly derived from the
hypocotyl. The swelling is produced by the single
vaseular cambium, which, apart from cutting off
thexylemand plocn, b cuts oy argeguaniy
of parenchyma to “The whole swollen
Siariesis norouallyupto 45 sas s bus ol
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continues in a thin form deep into the soil, some-
times reaching a depth of 60 cm or more. Thin
literal branches arise from both parts and these are
<ut off, together with the unswollen continuation

3

ol the taproot, before the carrot is used. The green

{op. which is not consumed. is usually also cut off
iscarded, and the swollen part is generally all
that is sold. The carrot “root” contains yellow-re
pizments. o- and fcarotene, the precursors of
Vitamin A. These carotenes are responsible for the
colour of the carrot and are present in the plastids.
Carrots are caten either raw or boiled, and some-
times pickled. Raw carrot is often eaten grated, or
sometimes only the juice expressed from it is con-
umed. Carrotis very often also used asa flavouring
for soups and sauces, and because of the large
amount of carotenes, carrot may be used as a
colouring substance for many kinds of food, c.g.
for colouring butter. The carotene content depends
mainly on the cultivar, Cored Chantenay
sppers to be the cultivar richest in carotenes.
However. the colour also depends on the age of the
Carrot and on the temperature. Young carrots, and
ko those cultivated at a low temperature, are
yellowish, while older ones, and those grown at the
Correct temperature, are orange. The temperature
Also influences the length of the swelling: increased
\emperature causes shorter length: but the size as
well as the shape of carrots is mainly dependent on
the cultivar. The swollen structure of carrot in most
Cultivars is elongated and tapering, but other cul-
tivars produce cither elongated, cylindrical swel-
lings or short, stump-like ones. The elongated
Carrots are more popular than the stump-like
types

wnd di
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69. Cassava

Cassava is the common name for Manior escu-
feta syn. wisina), amily Euphorbisceac: i s
native to a but is not known in the
Wi sate 13 o shorlved shrub 1 m tal pro-
pagated by stem cuttings, and has been cultivated
by American Indians for many thousands of years.
I is also known as MANIOC, YUCA and TAPIOCA
Cassava is cultivated for its root tubers, swellings
on the adventitious roots. which may be either
tapering or eylindrical. The flesh, as well as the cork
layers covering the tuber. may be whitish, yellow or
reddish. Usually a single plant yields 5-10 tubers
‘which are 15-100 cm long and 3-15 cm thick. The
tubers contain a glycoside which yields highly
poisonous hydrocyanic acid (HCN), and this is
responslbl: e ©

elycoside only in the phelloderm (the tissue cut off
centripetally by the cork cambium) while the bitter
types have the cyanogenic glycoside distributed
throughout the entire tuber. HCN has to be des-
troyed from the bitter cassava by various types of
processing, such as soaking, boiling or roasting,
while sweet cassava tubers may be eaten as a
vegetable like potatoes. which they substitute in
many tropical countries: but they are also used to
prepare a coarse flour called farinha in South
America and garri in West Affica. This is used to
make types of bread or cakes, and cassava thus acts
as a substitute for cereals in some tropical coun-
tries, but its disadvantage is the very small per-
centage of proteins that it contains

The best known product of the cassava tuber,
mainly of the bitter varieties,is tapioca. The diluted
cassava meal is boiled. stirred. and then dried on
hot plaes, or he starlbearing iquor squecsad
out from pulped roots during some South An
procesing methods may be trated amitary. The
starch grains burst and agglutinate into small semi-
transparent lamps known as tapioca which are used
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in the preparation of puddings. biscuits and
confectionery.

Today the largest plantations of cassava arc in

West Afriea rather than in their home, the neo-
u

The. plant is propagated by siem cutings
1520 em long, and normally the root tubers are
ready o harvest 6 months after planting. If the
tubersare kept in the soil too long. there is a danger
that they will become fibrous and unpalatable.

The leaves may also be consumed as a green
vepetable (cassava is used in this way mainly in
. butits main use is as a root crop. /

{
70.  Cauliflower 55 caSSAR (Mot s 10 125

& Rsaruber

Cauliflower s a variety of Brassica oleracea (family
Cruciferae), similar to broceoli (q.v.) and called
0. var. botryiis. It was introduced into Britain in
the seventeenth century from Cyprus, but it appears
10 be native 1o Asia Minor. However. cauliflower
was already known in Europe in the sixtcenth
Century, as is proved by its oldest known des-
Ciption in a book by the Dutch botanist Dodoeus
published in 1559,

s st e solid head formed by its
fcemose inflorescence on a shortened central stem.
he niceammtan & dupmrate i s
fleshy flowers and stalks, both usually white o
whitish i colour. The brilliant whiteness of the
inflorescence is often achieved by blanching by
yine the large green leaves over it 1o exclude light
In the US.A., heading broceoli is classified as
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caulifiower, and this tends to muddle the
terminology.

Cauliflower, used as a vegetable, is usually boiled
and eaten with various sauces or cooked au gratin,
or it may be fried and covered with breadcrumbs,
It is also used for soups, and is often pickled in
vinegar.

Cauliflower grows best in cool and moist parts of
the temperate regions. Large, white heads are
generally required. and a large head of cauliflower
‘may exceed 20 em in diameter. It is propagated by
means of seeds, and is now one of the most im-
portant vegetables in all European countries as well

s in the English-speaking countries overseas.

L)
N
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70 cauLIFLOwER
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Celeriac

Celeriac is & variety of Apium graveolens (family
Unbelliferae). a biennial up to | m tall, native to
marshy areas of the temperate regions of Eurasia,
South Africa. South America and New Zealand. It
ically as A. grarcolens
ety yields a large. roundish turnip-
elling, about 10 em across. mainly derived
from the hypocotyl but also incorporating part of

is known bo

ar. rapa-

7). CELERIC ( Apam grveotens |
1o ropoceun 140 251
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the taproot and stem. The swollen structure, which
s whitish flesh, is consumed boiled, usually in the
form ofa salad or as a separate vegetable added toa
nain dish. Celeria has the typical odour of celery
(..} due to a volatile oil. Tt is a very popular
table in Continental Europe but not in England
o the U.S.A. There are few cultivars of celeriac and
the most important of these are ‘Giant Prague’.
Apple’ and *Early Paris’.

72 CELERY (Apium grovecens )
Feiais (10251

72. Celery

Cclery is another variety of Apium graveolens, but
ultivated for the etiolated leaf stalks rather than
for the underground swelling as is the case for the
vaiety rapaceum. The  botanical name is A
urareolens var. dulce (family Umbelliferae). Celery
was first recorded as a food plant in France in 1623
sl it scems that it was developed there or in Italy.
e cdible parts are its young. swollen leaf stalks
(petioles) which are normally blanched by covering
with paper, boards or soil. The use of soil for
blanching is the most economical method and it
1o serves 1o protect the plant from injury by
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frost. Blanching improves the taste of celery as well
as its nutritional value, as it contains more vitamin
A in the etiolated stalks than in the green ones.
Celery. which has the same odour as celeriac.
consumed raw as a salad vegetable. or boiled. or a
soup may be prepared from it. It is grown from
seed, the seedling normally being raised in outdoor
seed beds and the young plant later transplanied
into the fieds Celery is popuar maily in Briain
and other Englshpeaking countie, an the
A

73.  Chard, Swiss

‘The name chard is sometimes given to the blanched
summer shoots of globe artichoke (40) and also to
the young flowering shoots of salsify (108). but true
chard is Swiss chard or SEAKALE BEET. It i a variety
of cultivated beet known as Beta rulgaris var. cicla
(family Chenopodiaceae). Tt is  foliage beet, i.c. it
is cultivated for its leaves rather than ts “roots”
The green leaf blades are used like spinach while
—Q the stout fleshy white petioles and midribs are
A\ caten like asparagus. SPINACH BEET is another
foliage beet closely related to Swiss chard; this is a
form of B. v var. cicla with long green petioles that
are used together with the leaf lamina like spinach.

\\

mom A\
(B wigorisvr.cico )\

74. Chayote

Chayote. or cHoyorr, is a member of the family
Cucurbit led Sechitm edule. 1t s a robust
imber, up o 12m lo
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I\
producing fruits that are consumed as a vegetable
in the same way as pumpkins. Its fruit is classified as
1 pepo. a berry-like structure with a hard rind de-
veloping from the torus (receptacle) and not
scparable from the rest of the fruit. Chayote is
indigenous to Mexico and Central America, and
both its fruits and large root tubers were common
ables of the Aztecs, Mayas and other Ameri-
an Indians long before the Europeans discovered
America. The fruit is either pyriform (pear-like) or
ilmost spherical and s surface ranges in colour
from dark green to ivory. The surface is smooth in
e spherical type while the pyriform fruit s decply
furrowed. The pepo is one-seeded and the flat seed
i+ 35 cm long. The entire fruit may weigh up to
1 kg and its flesh is edible after boiling, baking or
rousting. The root tubers, also. must be boiled.
baked or roasted before consumption: they weigh
up 10 10 kg and taste similar to yams. Apart from
ihe fruits and root tubers. the young leaves may be
wsed like spinach. while the young shoots are some-
times used as a substitute for asparagus.

The quality of chayote fruits varies according to
{1 presence or absence of fibres. Some are without
fibres while in others the seedcoat is pronounced
1 the fibres radiate from it into the flesh. In sub-
ropical regions the fruit of chayote is more widely
wsed than the root tubers. but in tropical regions
e root tubers are more important. Chayote i still
10 important vegetable in the American tropics
1 the West Indies and is also cultivated in many
tropical parts of other continents. It is now erown
i the southern parts of the U.S.A.. in California
wnd in th

Coast states, where it has now
iehieved some cconomic importance,

(Sechumediie)

AYOTE.
Taigwinin 4625,
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75. Chervil, Turnip-rooted

‘The turnip-rooted chervil i a member of the family
Umbelliferae and its botanical name is Chaero-
phyllum bulbosum. Tt is ot 1o be confused with
another umbelliferous plant, Anthriscus cerefolium,
which is called merely chervil and is ust
flavouring like parsley. Turnip-rooted chervl is a
biennial, native to Eurasia and cultivated today
only ona small scale, mainly in Europe. It is almost

inknown in America. The edible part s ts carrot-
like subterranean swelling derived mainly from the
swollen base of the taproot. It is smaller and
shorter than the carrot and has a dark grey colour,
butits flesh is yellowish-white. Itis normally boiled
and has a pleasant sweetish taste.

Il VEGETABLES

Blanching reduces the bitter taste of the leaves and
by preventing the leaves from spreading compact
heads are formed. If the roots are planted outdoors,
the soil. sand or sawdust is further covered with
horse manure, bringing the crown to a depth of
40 cm. The manure generates heat and protects the
developing plant from frost. Chicory is harvested
when the head starts to emerge and its tip shows
through the top covering. The head, formed from
ihe closed rosette of leaves, is oblong and whitish
spart from the light green tips of the leaves and
tescmbles cos lettuce in shape.

77.  Cress, Garden

Cre

or garden cress, is an annual herb with a
,,ungem taste known botanically as Lepidium é«\\ Iz

(Crasrghyiu but
Top o0t ainpostof hesiem
o5

76.  Chicory

sativum (family Cruciferae). It is native to Europe.

Chicory is the common name of a species of the
genus Cichorium, C. intybus (family Compositac).
i perennial lant tive to Buropeand aducent
parts of Asia, but it was not recorded as a vegetable
until m= thirteenth century. Much later, when
coffee drinking spread across Europe. chicory
began to be cultivated more for its taproot which

was roasted and ground. and used asa substitute or
adulterant for coffee. The large fields of blue
flowering chicory, about | m tall, disappeared after
the end of the Second World War with the rise of
the affluent society. As a vegetable, chicory is also
known as FRENCH ENDIVE, but endive is itself the
correct common name for another species of
Cichorium, . endivia (83).

Chicory s propagated from roots which are
raised beforehand from seed. The harvested roots
are stored and may be planted at any time from
autumn (o spring: they are set in the soil so tha the
crown of the taproot is level with the surface or
slightly below it. The crowns are then h»ppu! it
fine soil. sand or sawdust up t0 20 em 1o bl
the leaves and prevent them from .m.mm

o1 perhaps to western Asia. Its leaves may be picked
continuously if the crown is not damaged, and they
e used for salads and garnishing. However, in
Writain, garden cress is mainly used in the form of
scedlings, sold usually together with white mustard
scedlings (“mustard and cress"—see 118). The
edlings are sold at the cotyledonous stage and
consist of roots, hypocotyl and two deeply three-
lohed green cotyledons. The seedlings are cut near
0 the root and used for salads, and are often put
into sandwiches.

A similar plant to garden cress is another mem-
ber of the Cruciferae, commonly called SPRING
(4150 WINTER Or LAND) CRESS. Its botanical name is
Barbarea verna and it is used for salads.

78.  Cress, Water-

Waterces o Nasuetum ffcnae iy Crci

ferie) is a perennial aquatic plant native to

I e At Tt was Tormerly used 454 medr.

plant and was mentioned in the *Herball” by
serarde published in 1597 he recommended
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that watercress was eaten in broth to heal “the
ereensickness of maidens”. Later, watercress was
gathered asa wild food plant, and in the nineteenth
century the first attempts were made to cultivate it
‘The edible parts are the leaves and adjoining parts
of the stem and the pungent taste, as in other Cruci
ferae, is due to a glycoside. nasturtin, which yields
the so-called mustard oil. Watercress is consumed
raw as a salad vegetable, or it is used as a condi-
ment, c.g. in soups; or it may be used as a mere
‘garnish to decorate a dish.

‘The name watercress is also given to a hybrid
between N. officinale and a wild species. . micro-
phyllm or one-rowed watercress. This hybrid type
of watercress has smaller leaves.

79.  Cucumber

Cucumber, Cucumis sativa (family Cucurbitaceac).
is a trailing or climbing plant producing an edibl

10 the ancient Egyptians. Greeks and Romans and

they are mentioned by Pliny. Before the Christ

10 China. but they did not reach France until the
ninth century A.D. and only became common in
England in the fourteenth century.

‘The fruit is dark green and elongated. There are
many cultivars which may be grouped hort
culturally either according to their use or o the

way in which they are cultivated. There are both
outdoor and greenhouse cultivars: the outdoor

ones, grown n fikds,ure shorter thun those rown
undergss, whicharenomaly 30,40 e longand
e produced p because if polli-

a h
bt o it mm.nl.mhlr bitter fruit. The
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outdoorcultivarsare ridged. with pncucs.wmm.
daor ones are not ridged and are almost smooth.
The other kind of grouping. according to their use.
is familiar in the U.S.A. and divides the cultivars
into slicing and pickling types. although some sli-
cing cultivars may also be used for pickling. Among
exotic cucumbers, some have a yellow or brownish-
ted rind, e.g. the Japanese KAGA and the Indian
SIKKIN. Another
cucumber which is rounded in shape.

Cucumbers are today cultivated all over the
. either outdoors or indoors according to the
climate, Usually they are used raw and sliced
(pecled or unpeeled) for salads, or pickled. In some
countries they are also consumed boiled or stewed
1nd a sauce may be prepared from them. The pop-
ular small, pickled. cucumber-like fruits called
GieRKiNs are derived from another species, C.
nguria, native to the West Indies. They are usually
pickled butin the West Indies they are also cooked.
Most of the gherkins sold nowadays are not in fact
true gherkins but small cucumbers of special
picklin s. Large quick-pickled cucumbers
Hivourd with @il 249 are popular in Germany
and Eastern Europe.

80.  Dandel

n

Dandelion. or Taraxacum officinale (family Com-
ponitac) is 3 perennial, mative 10 the emperate
sones of all continents. However, most of the
Tiuraxacum species are indigenous 1o B ang
only two ae ative (o Ameic. The young e
which appean i ot

alad cor

e bl ke spinach amd

curiouscultivar s the apple

3 CUCMEER Cunms s

50 0ANDELION
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other green vegetables. Dandelion is mainly
gathered as a wild vegetable and is rarely sold in
markets. However, they are cultivated on a small
scale. mainly in greenhouses. and some cultivars
have even been developed. In emergencies. as in
dandelion has become a common

‘The root of dandelion is sometimes ground and
roasted and used as a substitute for coffee; and the
inflorescence (capitulum) s used for flavouring and
colouring dandelion wine.

81. Egg-plant

Egg-plant s the common name of Solanum melon-

English. It is a perennial plant with a spreading or
erect stem, up to 150 cm tall, and is probably
native to India. Some authors believe that a des-
cription of European origin dating from the fifth
century A.D. refers to the egg-plant, but the ancient
nations of the Mediterrancan region hardly knew
this vegetable.

The edible part is the fruit, which is a berry,
usually ege-shaped with a smooth and shiny sur-
face, deep purple in colour, and usually 10-20 cm
long by 5-8 cm wide. Some cultivars belonging to
the variety S. melongena var. serpentinum may be
extremely long, slender and snake-like; other cul-
tivars are oblong, sausage-shaped. dwarf, etc. The
colour also varies and some cultivars are whitish,
yellow or black with 5-7 lobes. The large green
calyx at the base of the berry is persistent. In the
flesh of the fruit are imbedded numerous sceds

which are small, and brown in colour.
fried or stuffed and

a by Arabs into Spain and Afric
ed in almost all tropical and
I regions and also in warmer temperate
regions. e southern Europe and the southern
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states of the U.S.A. Ege-plant is most important
in India and the Far East

82. Elder

Vilder, Sambucus nigra (family Caprifoliaceae), is a
deciduous shrub or small tree 3-10m high and
native to Europe, western As
produces umbel-like inflorescences, flat-topped
ymes composed of many tiny white flowers. The
fruits are small black drupes, giving it the specific
¢ nigra and in Germany the common name
schwarzer Flieder meaning black lilac. In Britain
he juice is expressed from the drupes and used for
Solt drinks or for preparation of a wine, and the
ssed in wine-making. In

of meat. (Similar fritters are made in the South of
France from the inflorescences of Acacia (wattle)
rees. wrongly called Mimosa.)

83.  Endive

I'ndive. like chicory (76) belongs to the genus
Cichorium (family Compositae), but it s the species
. endivia. The edible structure is the rosette of
Ieaves. As a salad vegetable or pot herb it was used
ancient Egyptians. Greeks and Romans and
it scems to be native to India. Endive is an annual
o biennial plant which today is distributed all over
il1c world. but it needs a rich and well drained soil.
[

10t threatened by frost. Like chicory.
 taste and for this reason it is of
by covering it with boxes. There are two types of

endive: one kind develops narrow curled leaves,

107
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while the other kind which is called ESCAROLE has
broad leaves. The type with curled leaves is the
more popular.

€ (Gioorom eniv) (x0.25)

. Fennel

Fennel or Foeniculum vulgare (family Umbelli-
ferae) is a well known flavouring, but its variety F.
sulgare var. dulee is used for the swollen bases of

. These fleshy bases are normally

that this variety of fennel was developed in Ialy,
and this s indicated in its frequently used English
name, Florence fennel. (Its Italian name is FINNO-
CHIO DOLCE |

‘The thick broad bases of the leaf stalks form a
structure similar toa bulb, and as well as being used
raw they may also be cooked. Florence fennel has a
taste similar to that of celery. Although it is eaten
mainly in Haly and France it has also become
popular in Britain.

85.  Jack-fruit

Jack-fruit (also JAK-FRUIT) or Artocarpus hetero-
phyllus (syn. A. integrifolia or A. integra) belongs to
the same family (Moraceae) and the same genus as
breadfruit. It is a handsome evergreen monoccious
ree, reaching up to 20 m in height, and is probably
native to India, where it has been cultivated from
time immemorial. It is now grown in all tropical
countries but s of cconomic importance only in
tropical Asia, mainly in India and Ceylon.

It has & compound fruit, a sorosis. developed
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from the entire female inflorescence. which is a
spike as in the breadfruit but differs from it con-
spicuously in size and shape. The jack-fruit

usually a pear- or barrel-shaped structure reaching
10 enormous size—it may be 90 cm long and 50 cm
thick. It attains a weight of up to 20 kg and some
authors even claim that fruits of twice that weight
hive been recorded. Whether or not these claims
are true, jack-fruit is certainly one of the largest
cultivated fruits. Tts surface is covered with feshy
hexagonal spines; it is dark green in colour when

breadfruit, the edible part is the pulp which de-
velops from the fleshy perianths and receptacles of
the female inflorescence. But the jack-fruit always
consists of many large fruits. achenes covered with
yelatinous perianths, distinct from the surrounding
perianths of the abortive flowers.

The unripe fruit is used as a vegetable, cither
hoiled or roasted, and when ripe it is used as a
dessert fruit. The seeds, also, are edible if boiled or
roasted.

emlond, 25- S0cm it
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