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An AnClent Crop Becomes Modern 

Cassava a starchy root erop has ooen cultlvated ID tropIcal 
Amenea for over 5000 years Before 1600 dunng the 
European exploratlOn of Amenca Portuguese traders took lt 
lo the Congo ID Af'ne. and later lo e ... tern Afnca and Asia 
By Ihe end of the 19th century ¡t was growmg throughout 
the trOpICal world It now feeds abau! 500 mdhon people and 
18 grown m 92 countnes 111 the troplCS and subtropICS 

For a long tlme the erap was unkno"'T! outslde the 
traplcs and recelVed very httle researeh untd the 19608 
when the <tGreen Revolubon ,., based on new vanebes of 
wheat and nee stlmulated the foundmg of several 
InternatlOnal Agneultural Research Centers that worked on 
tropIcal crops Two of the Centers develaped cassava 
research programa the Internabonal Center for Tropleal 
Agnculture (CIAT) based m Colomb,a has a global 
mandate whereas the IntematlOnal Instltuta ofTropleal 
Agnculture (UTA) based m Nlgena has a regIOnal mandate 
for AJhca Thase two Centers also encouraged the 
development of nahonal cassava tesearch programs 
partlcularly as the advantages of cassava as a food crop ana 
mdustnal raw matenal became aVldent 

The Plant 

Although each uf lhe more than 5 000 known vanetIes uf 
cassava has lts own mstmctlve plant form genebc strocture 
and adaptab,hty to dúferent enVlronments lhe generahzed 
cassava plan! 1$ a perenrual woody shrub thac grows from 
abaut 1 ID lo abaut 3 m (3 to 9 feet; tan Tho woody stems 
are topped by hand shaped (1 e palmate) dark green 
sometlmes purphsh leaves 

Flowenng cassava vanetIes have small mconsplcuous 
flowers that lack petals Male and female flowers grow on 
the same plant and are eross pollmated by lnsects Frults 
are deruscent and seed producbon lS low and erra tIC Seeds 
are oval abaut 10 mm long, and mottlad brawn and gray 

The cone shaped roots vary m number and slze 
accordmg ro vanety and envlronmental conwclons 
Normally, they have a dark OT hght brown papery bark 
wruch often peels off, leavmg a pmk Or cream cortex ThIS 
too can be peeled off lo expose the wrute starchy flash 
Through the center of the root runs a (usually) t!un and 
librous plth 

Cassava 18 almost always grown frOID matute cuttmgs 
ofthe woody stems-tIus LS unusual beeauae che stems "re 
not othefWlse an econoIDlcally lIDportant part of the planc 
The 7 to 30 cm long cuttmgs are plantad honzontally 
vertlcally or rnchned mili or Wlthout bllage 

Taxonomy 

Sclentlfically cassava 15 known as }vfamhot esculenta 
Crantz and lS a memoer of the Euphorblaéeae No wild 
dlrect ancestor of Ca8.sava has been proven to 8XlSt 
Cw;sava was probably domesbcated at dll'ferent locatlOns 
A maJor center of dIverslty lS found m the Amazon/Onnoeo 
bssln and another ID Mesoamenca 

Ylelds 

Under favorable expenmental condltlOns cassav t as a 
smgle erap can ywld as much as 90 tons of fresh roots per 
hectare (25 to 30 ton, of dry matter per hectare) But 
cassava 15 usually grown under margtnal sod condltlOns 
and harsh chmate and m aSSoc1atlQn wlth crops such as 
mB..lze cowpeas and other root or tuber crops 

Under these comhhons average y:telds ID tons oE fresh 
rocts per hectare are much lower WOrldwlde-98 j\.fnca-
77, 1,atm Amenea-12 4, and &"a-13 O In tons of gram 
per hectare these vleld, are equlvalent to 3 1 2 5 4 O and 
42 tons respectlvely Cereal craps grown under slml1ar 
eonrutlOns would produce 1 to 2 tons of gram per hectare 

One ton offresh cassava ytelds 280 kg offlour 230 kg 
of starch or 330 kg of dned crups Researchers have also 
obtamed 170 hters of gasolme alcohol fram one ton 

ProductlOn and ConsumptlOn 

Most cassava 1S produced by poor small scale farmers as a 
erap for food, feed and cash They use tradlllOnal farrmng 
methods and work marglllallands 

World produe(¡on grew from 70 IDllhons tons m 1960 
to 154 m¡Jhon tons offresh roots m 1991 The five maJor 
cassa va producmg countnes are Brazll (25 mllllOn tO!h"i) 
Nlgena (20) Thalland (20) Zalfe (18l and lndones,a (16) 

The total area harvested LS abau! 16 ID1HlOn heetares 
wlth 57% m Afnca 25% m As,a, and 18% m Latm 
Amenca 

Annual consumptIon 1:5 greatest ID Afnca averagmg 
96 kg per Caplta Wlth the greatest consumptlOn m Zrure at 
391 kg per caplta (or 1123 calones per day) Avenge 
world consumptlOn 1818 kg per eaplta Abaut 85% oflhe 
world s cassava crop lS uaed domesllCally food-58% 
anlloal feed-28%, mdustnal uses-3% and wastage-
11% Tbe remrurnng 15% (1 e abaut 30 m¡J]¡on tons) lS 

exported to Eurape and Japan as elthef crups or pellets 
and starch Thalland aecounts for 75% of exporta follówed 
by lndonesu" and C!una 

NutrItlOnal Value and Food Products 

The cassava root contalns between 30% and 40% of dry 
matter WhlCh lS pnnclpally carbahydrate (124 kcal per 
100 gramo-the potato contama 76 kaal per 100 grams) It 
15 nch In vltamm e and calcwm has acceptable levels ofB 
'.'1tamms and proVldes other rnmerals But lt 15 low m 
protem {l % {)f fresh welght} In contrast the leaves contalfi 
hlgh levels ofprotem 8% to 10% offresh welght Vanous 
parts of the caSsava plant also have medlcmal value 

AB human food the cassava root 18 prepared m many 
ways for example balled baked fned as me al fIaur and 
even as beer Starch extracted from the root 15 also used ro 
make a wlde range of sweet and savory foods such as 
crackers taploca pearls noodles or cheese breads Fresh 
lea ves are eaten as a vegetable espeelally m West and 
Central Afnca Indonesla and parts of Brazll 

Other Uses 

As ammal faed fresh roots are a good source of 
carbohydrates and the leaves can be used as a protem 
supplement for hecf and dalry cattlé Dned cassava 15 used 
to rnake COflcentrates for poultry swme and cattle The 
countnes ofthe European Communlty !IDport more than 
5 ffillhon tons of caSS3va peHets annually ro mcorporate !nto 
ammal feed rauons 

In mdust:ry cassava starch 15 used dtrectly In food 
processmg paper makmg textlles .adheSlves or as lubncant 
m 011 wells It 18 a1so used m the manufacture of many 
chemlcal products such as manosodlUm glutarnate cltnc 
aCld maruutol sorbttol gIucose hlgh fructose syrup and 
alcohol 

Múst cassava 15 processe-d en a bmall Geale In rural 
areas where lt genera tes cons1derable employment Because 
of the crQP s fieXlb1hty lTI pl'ocessmg sorne Mncan and Labn 
Amencan governments are us1ng eassava tu uuprove the 
econornlC status of soc1ally "'depressed'" areas Even mareas 
where cassava, proces~ilng 15 carned out on an mdustnal 
scale as lO Tbailand Indonesla Chma the PIu]¡ppmes 
India and southem Brazll most cassava lS supphed from 
smal! seale fann3 rather (han from plantatlOns 

Advantages as a Sustamable Crop 

Cassava lS well known for lts abdlly to tolera te drought and 
yet mamtam )'lelds Several factors are mvolved (1) lear 
stomata are sensltlve tu humldlty dosmg whenev€r the 81r 
becomes dry (2) roots can extrae': water from deep solls 

oven as much as 25m (7 to 8 feeL) and (al lhe plant 
possesses a caroon flXauon system that aliows Cassava te 
contmue effect1ve photosynthes1S under plolonged water 
stress 

TIte erop al50 SUl"Vlves ID $0113 'W"1th low contents of 
phusphorus-an -essentml p]ant nutnent-by fornllng 
aSSoclatlOns v.,th certaln sOlI fungl (mycorrhlzae) It can 
also grow and produce well m poor aCld so¡Js wlth hlgh 
alummum content 

The plant accepts ramfall re¡¡¡mes th tt range from 
less than 600 mm (24 mches) to more thah 3000 mm 
(120 mches) per year but doos not surv¡ve flaodmg It 
grows at altItudes fraID sea level to 2 300 m (7 667 feet) 
Although lt can tolerats hght frosts lt produces best m a 
wann chmate wIth temperatures rangmg from 25 to 35 ;,c 
(77 to 95°F) 

The plant can be harvested at any tm¡e from 7 months 
to 3 years after plantmg Bemg able to keep the roots In 

the ground 15 a partlcular advantage In co.,mtnes openmg 
up agncultural frontlers or suffenng natural illsasters ilke 
drought and locust attacks or socml conflH ts such as war 
Such fleXlblllty lS hlghly useful consldenr g Ihat the roots 
once harvested pensh wlthm 3 or 4 days and must be 
consumed at once Or be processed mw pro lUCís suen as 
flour or starch that can be stored for longl ;" penods 

DIseases and Pests 

Although cassava IS a hardy plant )'leld less.s accur 
through dlseases and pesto Slgnlficant fohar and ,tem 
dlseases are the cassava bactenal bllght WhlCh 15 

Wldespread and m Afnca the Afncan ca.;.sava maSale 
V1nlS Root rots also cause consIderable Yleld losses 
Becau.'3e they damage the most econorruca Iy valuable part 
ofthe plant they are potentlally the most harmful 
roseases 

MaJor pests are those that .:>uck or eat leaves the 
green splder mlte mealybug wh,tefly lacLbug and 
hornwonn Root damagmg pests are the burroWlng bug 
and subterranean maalybug 

Cyamde ProductIOn 

The cassava plant contams a substance lwamann wruch 
raleases the PQlsonous cyarude or hydrocj anJC aCld when 
plant bssues are damaged "'Sweet" vane'Jes produce as 
lIttle as 20 rng of aCld per kllogram of fres' roots whereas 
"'lutter'" vanetles may produce more thnn 1 000 rng No 
acyanogemc vanetles are known 

Tradlbonal methods of food prepal'atlOn are effectlve In 

reducmg cyanogcmc content tú mnocuous level.s But Ir roots 
ofbítter vanebes are underprocessed and the dJct lacks 
protem and lorune as QCcurs dunng fammes and wars 
cyarude pOlSOrung can cause senous health probiems 

Desplte the dlsadvantages of bnamann sorne fanners 
actIvely select for bItter or cyanogemc ..,. anetles Why they 
do thlS when processmg bltter vanet:es 18 such hard work 15 

not yet known but posslble reasons are that the eyerude 
helps protect the plant rrom potentlSl pests and certam food 
products úmade froro blttcr vanetles have better tcxture 
than those made from sweet vanetles 

Research 

Cassava researchers alID to develap the fllll potentlal of the 
crap so that those farmers and proc€:ssors who depend on 
cassava foI' thelr hvehhood can lmprove theJT mcomes and 
general well bemg 

Because cassava 15 usually groVvn on pool' SOl]S Wlth lúw 
ramfall and has a pote:nt1al for multlple end uses SClentlSts 
need to mtegrate d,fferent fields of research that IS 
breedmg and erop management wlth pos:tharvest process1U.g 
and market research 

Through breedmg sClentlsts develop vanetles that aTe 
well adapted ro maJor dlseases pests and 5011 and chmatIc 
constr81nts These vanetIes also need to have quahtles 
5ultable for dtfrerent end uses 

Research m crop management offers a partIcular 
challenge beeause cassava 15 mostly gro\V"'TI m fraglle and 
soctoeconomlcally margtnal enV1ronmefir.s where SoiutlOns to 
SOlI and water degradatlon are needed The mtegrated 
management of pe,ts and dlseases mcludmg blOlo¡¡¡cal 
control~ 15 pa:rtlcularly appropnate ro a long cyc1e crop hke 
cassava 

If technology developments are to benefit cassava 
farmers then hnks between farmers and markets must be 
strengthened-wh,ch resaarch on processlfig can help do by 
developmg new products 

BlOtechnology-a new tleld ID cass3va research-WlH 
accelerate mvestlgatlOD.S In most of the areas mentloned 

Intennstltuhonal relat10ns are lmportant for advancmg 
<assava Tesearch ReglOnal and global cassava networks hnk 
sClentIsts from natlonal mstltutlons of developmg countnes 
Wlth those from developed -country umverSltles and research 
laboratones mternatlonal orgaruzabons and donor 
agenCIes These networks slgruficant!y mere ase the flow of 
mformatIon among collaborarors and help pnontlz.e reseal'ch 
for more effectlve and rapld results m the common endeavor 
of alleV1atmg hunger and poverty 


