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THE SCIENTIFIC MONTHLY

SEHERTEE

* Author ROGERS, DAVID J.

Address Allegheny College
Dept. of Biology and Geology
Meadville, Pa. *

Title CASSAVA, BREAD OF THE TROPICS

Co . Author has a good start on a sadly neglected and important question.

° It is our hope that he will have the time and funds,-as he has the
ability end energy, to resolve it. This article is a preliminary announcement
to & broad audience but seems to me not to do justice to himself nor to satisfy
resder interest. I'd like to see you publish, but I'd like to see David Rogers
recase hls article:

1) Reader will be scmewhat mixed up as to names. Properly cazabe is the name only
of the baked bread or pancake of the bitter Manihot. I think it is only in the
British colonies that cassava oame to inolude root and plant as a whole. Both

the latter in lands of Spanish speech are yuca, of Portuguese mandioca, of

French maniocec,

2) Tapicca is & by-product of the meal rasping of bitter manioe, the colloidal
starch thus coegulated only in a limited aboriginal erea of Brazil, He uses it
to introduce Msnihot to reader, and so expleins later, but the introduction seems
to me awiward; it is not breed and it is not cassava.

3) If bitter Manihot is "mch more productive of starch" than the sweet ones, the
point is important and should be establisheds It is new to me. The area of sweet
is far greater than that of the bitter; I have heard it claimed that you cannct get
ERfixcasabe bread from the sweet and thet it is too much trouble thus to prepare
when you can throw the sweet into a pot and prepare by simple boiling. I'd suspect
the bitter as culburally localized.
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4) Greatest specific diversity of genus no argument for origin of cultigen

in Brezil. -here might be en sncestral relation in X o_artaginmis (Caribbean,

west coast Central America and Mexico).

5) Pgst-1953 introduction into Africe by Portuguese has been assumed. If so,
strangely rapid dispersel and variation. I have found no early African travel
reference that considered it as a new plant. lote also recent competent claim

of pre-Columbian maize in Guines Coast archeology.

I'm anxious to see you

re-cutline and rewrite, possibly pass around among his friends for suggestiems,

end resubmit. An attractive presentation in your magazine will be most important

+o0 him es snnouncement of his field of major interest. I have left my penciled
notes on his copy; they snd these remarks may be communicated to him as

‘ming from ma.
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12 May 1954

Professor David J. Rogers
Allegheny College

Department of Biology and Geology
Meadville, Pennsylvania

Dear Professor Rogers:

I am enclosing the report of the referee for your paper. It seems
to me that he makes some excellent suggestions, and I hope very much that you
will find it possible to take them into account in a revised paper.

The referee, I will admit, outlines quite a program for you. On
the other hand, his attitude is certainly helpful and sympathetic. I have the
feeling that he believes that you have a real opportunity here and should do
what you reasonably can to take advantage of it.

If, however, you would like to have me send the paper elsewhere for
an independent opinion, I shall be glad to de so. I feel, however, that you
will want to see the present comments before this is done.

I will temporarily hold the illustrations here because of the chance
they might be damaged in the mails.

Sincerely, _
Gons 5
Eida /T2
Editor
DR/yk
Encl:
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CASSAVA: BREAD (F THE TROPICS

if "nortemusricenos" apd irmedistely
nppeeres If taploca wers

%a United Stutes would

bacome unduly alermed, \% for mi
the ramove]l of the rroducts of the plent M

starvation,

In aras

of production, end these aress eover larpe norte of the

tropice; lcasaeyn, yuca, or mendicge, is the only bread; not brasd in

the sanpe of the leavened whest losf, but revsrtheless e yroduct which' in
part takes its pluce. Oaly partielly does csssava take the plsce of
wheat singe it is \srgely sterch with very smell amounts of trotein.
But whest is an expdnsive commodity to these peoplea who cannot find suit-
sble scresze for the Yroduction of whest, the most vsluabla crop in the werld,
Why bvother, ﬁowaver, wihen there is this cassave plant so sdmirebly suited
to the hshiteta found o¥er most of the sérsss between.-li.a\l‘;:i.ﬁ‘lﬁ..a‘ ;2-'?.6-}\_“& Iann
South?!

Actuslly, the packaged food known in the United Stetes es tepiocs is
a dorived produet, mot commonly consumed smong peoples deanendent daily uson

the plent. Many of the plente, rether loosely clsssified 4z one zpecies,

contein en axtremely potent poison--hydrocysnic scid, end rrocessing to re-

e
move this poison . raguires both pressura end hest, Thers is enough processing

required in msking the baked or boiled food without goinz through the sven
mora laborious heating end drying process resuirad for packaged tapioca.

The sdible portion of cssssva is the voot. (Mention will be mde later
to the use of foliege as a gresn vegetebie.)] Larse fleshy roots rezembling
thoss of an over-zrown sweet poteto (sse cut) sre produced ‘ust below the soil

syrface ard et time of harvest, s stesdy, sentle pull on the woody stems brings out
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gnywhers froe thres to fifteen snlorged structuras with s totul sterdh con-

tant of from 20 to 40% of total weight, 3Since casssve is 2 roob crop, it 4=
of the type which many |stinol i=tz)jponsider one of the oldast kinds of plant
Apmasticsted by men.  Cultivetion is simple, end the return is grest, so

arisitive men without gdvenced zgriculturzl practice conid sesils jerive his
Topd requiremsnts from such pleants. But how did primitive san Jeern 3he
relstiveiy complex yrocess of ramoving the poiscmous materiels from his yucs
plants? Even more fundsmentel & guestion——why hother with such plants when
it is fsirly certain thet other aterchy, more sttrective, food plsnts were T
avsilsble?

The plants which produce casseve sre gsnerslly subdivided into two
categories: the "sweat" and the "bitter" cessave., The sweet cmssave cen be
aeaten with very littls prsparstion; peeling snd boilinz rroduces a vegatahle
dish somsthing 1lks e elightly stringy| Irish rotato. The bitber cassave ]’

must £o through & much more extensive trseiment before it becomes safe for

sating, First the root is ground or grated into e ruly, then the pulyp is
placed under fairly hish pressuras to exiress the weter; afier this treatment,
the pressed ceke cs=n be either beked or boiled to remcve the "bitter" principie,
hydrcoyanic seid, meking » herdened loaf or a mush, Tf the bitter types re-
auire 8o much more work, why did people cultivete them? The snswer lies in
‘the faot thet the bitter verietiss sre mueh more productive of sterch then
are the sweet onss, Or, 23 one fecetious remerk hes it, the prehi=torie peaoples
‘had in-lew troubles the sems es todsy, only they did something wzesitive about
1%, like feeding innogsnt looking but ootent bitter cussova %o the troublesome
ones.

Another fsetor which no doubt influenced the continued ouitivation of

yuon, bitter or swast, i= the remsrkebla edaptsbility of the variants.
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I During tha dry sessons, frequently the only ercpe with eny foliage leff,
ava ¥, Gutilissine end other root orops, such &8 sweet potatnes. The
cultivetion fechnigues ellow plentings on steap hillaides wheTe mo "elsan

crop” oultivetion is possible. It is noct necesssry to remove all the =tones
ond tree atumps to et & mood rroduction. 4Hs a result, ceasova ocultivation
is usuelly relegeted to those placss which do not interfers with "essh oropah
which must be planted in streight rows, with room for teams of paone or plan-
$ation workers, or tractors. Yuea does almost 85 wall in sreas whers tharas
is hish Tainfall ths yeser'rourd. Cne of the putative barriers to its cul-
tivetion dis low terperatures, The srees of greatest produection ere below
3000 feet, althoush scme veriants are grown et higher eltitudss. Zven for the
most cold resistsnt typss, the confining factor ssema te bs tha lowsr
tamperstures.

Wihere did Menihof utilissine originate? Cutside of ssying in the lowland
tropies of the YNew World, we cen find litile sgreement smongst pesople who
have tried to snswer the guestion., Seuer (1), using evidsnces of sgricul-
tural origine in genersl, prefers the rather dry shores of the Ceribbesn See
in South Ameriee. Others, basing their theories on ths faet that the grect-
sst mumbars of species in the genus Menihot end the fect thot the preetest
verintion of the apecies M. utilissims occur in the uplends of asstern end
scutheasstern Brezil, would heve thst region ss the plece of origin.

Before good answers to the gueation of origir ean be produced, we must

firat esk whet is Manihot utiliseims. Is it a single speciss complex, of

ia the tremendous varistion which exists under this name the result of hybrid-
ization amongst two or more syacles? Thet fact thet sweet end bitter races
exist, withk intermediste concentrstions of HCN, sugeest thet the letter

possibility is more likely. Unfortunately, few, if sny, morrhologicsl
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ohsrecteristics for sepersting the two rsces cen be found. Heve the wild

rroganitors of the two "species" basn lost, or hes the proesss of selaction

gf warisnts in cultivetion teken us so far swny from the wild state that we
; qu-.:l?mcomtize someé non-cultiveted plents which sre the sctusl foresbears?
Bafors un’ 'c;igi.n" may be vostulsted, however, we must hawve snswers to tha
foregoing questions,
How can we answer these guestions? I use techniques of toxonomy. The

older methods of the taxonomist, coupled with more mcenﬂ} developed tech-

nigques for criticel exeminttion of minor differences will ba most useful in

Lasitbimaph sal mu'i' B
approsching a sroblem of this neture, For example, one of the criteris for =
Presore i o Lmalirenms v o cenlladia

distinguishing speciss might be ths L0 z
i mw‘dpw”\,&;,.__.i{éu!wﬁam.xl o M
, snd if intamsd:‘.etem existed

thase were sccountad for ag "possible hybrids" in olfier texonomic studiss.
Sterting with the "possible hybrids" it is now possible to eveluste what porent
species must heve looked like by lmkifg cusntitative studiss, of thz inter-
mediate condition batwesn eempimte—sheermee

indentedion-of~ire—tewf-mapain, Obviously, evaluations of many additionsl
intermediste structures must be made nrior to any definite conclusion es to
the originsl mparentsl tyz!ee*.

T two apecies be involvad, we must find their geogrevhicel distribution,
find the plsce or pleces whare these distributione overlap, snd look in thase
repions for svidence of grester varisbility. This is no simple metter with
vlants whiok man has found useful. He earries his plents sbout with him,
far beyond whare the plant would be cerried were 1t of no eccnomie velue.

In such movements, it is very likely that thers be some mixing or hybridizing,
gither by conscious effort or by rurely sceidentel erossing with nesrby clesely
ralated sreciss, If these hybride have some peculisr advantsps thet the

porents Iacked, it is quite cossible that the perents mey be discarded in

* For & full diseussion of methods, ses Anderson, E., "Introgrsssive Hybrid-
ization", Temn Wiley & Sons, 1949 ;
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Shae
favor of the more desirsbls traits of the hybrid effemrins. The favorsbla
charactaristice csn be meintoined year sfter yeer in the cese of cmssava by
vogetetive propegation, using cuttings of meturs stems,

The selection of better hybrids, or mutenta, hasz not alweys been under
Ysoientific" control, but hes been done with e grest desl of prectical lmow-
ladze by the peoples whose lives dependad on the cron. Hybrids heve been
selacted for verying fsctora in edditlon to high yield of sterch, or flewvor,
or low fiber content of root., These feectors ere, no doub%t, the ones upper-
mast in the minds of the farmers, bul other factors such as drought-resistance,
rate of maturity, and others have entered the pictura, A variety of "bitter™
onasave which has high favor in Jemaics is locslly known ss "Cetch Thief!.
This pertienlar form rssembles closely ons of the "swest" varieties, end Is
eonsidered by the fermers ss walushle in preventing prasdisl largeny which is
too commen on the island. T doubt itkat the sst of cherascters includad in
"Gateh Thief" are entirely fortuitous, but rether were =clsgctad to give the
inesutious thief s serious tummy ache.

Tedey, thera ere few tropicel ersas of the world where cessave is not
of m&jor imnortence. Any ares which 1s frost free all year, or which has &
Tew light *I‘Ts‘c}s_gar yeer iz suiteble for the ylents, Central Africs, where
the plan‘l’:: w;r's int"raclucaﬂ from the New World sfter the 15th century by the
Portuguess, hes few aress in which the roots do not provide ths staple starch.
The Pecific Islends sre greet uroducers of cessevs, The islsnds of Tave,
Sumatra and Bornec, vrior to World Wer IX, were the main =ource of tepilocs
utilized in ths United Statea. Like Erazilisn Rubber, which iz in the same
plent fsmily, Manihot =eems to hove cesught on and bacome more importent in
its edopted land then at its source.

Manihot utilissima has been the ster-child of resssrch dgriculture until

very recently. Since it wes lsrgely & homa-eonsumed produet, without too

mich dmportenge in our own or in Europesn economy, no intensive work hes
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been done towerfic itz betterment. OCaupsred with the knowledpe of wheat,
pussave i3 wbout oue yoars behind, There hes hean a0 upsurss of
actiyity, howsver, end todsy, many eepects of the study of the plsnt sre
being cerried out(2), (3).

My own part in the study of these importent planta ls that of clasai-
Pioetion, Sovercl years sgo, I wee in the proocess of "ordering up" the
specimens rayrasgenting the parus lanthot in the herberfum of the Missourt
Botanlenl Geyden. Msny of the epecies of thi= genus sre well defined, end
these offaered no nroblem in elessificstion, but when I got te tha foriy o
fifty shests labelied rother ceutiously as i, utilissims, or M, ssoulente;
I found & variteble mere's nest. Yo taxoncol st had tackled tha intre-
specific varistion of this proup, and I could not do enythinz with the
materin] at hand., The spscimens were fragmanteyy, from widely seatterad
to_g!ﬂ_tlas, snd ususily poorly prerered. Sursly, however, iT I iad the

materisl from sevarsl of the country's herberie, I could work out some sort

of elagsifiestion system, I wes =oon dissppointed in this hope. No speci-
‘mens, o & vary Pew, sxlsted in the herberis I yvisited. These plants bssar tos
stipra of oultivetion, snd era for this resapn baneeth the digmity of meny
texonomists and botsnicel collsctors.

Jn soms weys, it iz fortunats thet I cemnet begin immadietely to atudy

tie herberius materisl in order to sst the plante srisht. I must collect

#y o¥n materisl, being careful to make such specimens as will rsflsct the
morphologicsl structures which cen be used in clazsificstion. For & plant
which at meturity is betwesn asven snd twelve fest tall, this requires some

affort snd thought, rether then indiscriminate "hay ba)('lms“. In meking such

specimens, 8 greaet deal more information is gathared than could possibly
ba' found by studying the prepared materiel. I have just bemn this work

with & tote]l of twelve waek's Pisld work on the fringes of the aress whera

]. ] ¥ Bupported in pert by s grent from the Psarose Fund of ths Ameriesn Philo-
i sophical Society, snd in pert by a Grant from Allegheny Collsge.
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during the growing oycle of the plants ip order to have zood mateRisl to
study,

Very recently it hes been ahown that the tops of the plant sre yslushla
885 sources of protelpa, end =2 such msy be used either fresh for humen eon-
sumption or dried and ground &s s meal Tor cettle. TFor mensy yesrs; nstives
of Africs snd dustrulesie have esten the young green foliexn sg 8 vegetabls,
Yot ocurlcusly enough this is littlse if &t ell practiszed in the New World.
Tasts in Cantral Acerics heve showa that cettle rroduce nesrly s3 much
wilk from & Giet of mesl from dried yuoce leayes snd stams es from the bast
known scuree of protein, elfalfe. Alfelfs hss so far been & feilure as far
g3 growtd in the tropios is concerned., OSimilerly, products from one pert or
snother of the c¢ossavae plant heve been found to be sstisfectory food for
horses, hoge snd chickenms. Uther velueble uses of the plent including prod-
uction of slcchol, lsctic scid, paper pulp, snd ssuces show that in Manihot
ptilissine wa have one of the most weraatiie of orops, =nd one whose full
¥olue hes ot bean sporecisted.,
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