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DOMESTICATION

The exact place and circumstances of  the origin of  cassava are mysterious 
and have been debated profusely. Until the end of  the 19th century, all authors 
agreed that all Manihot species originated in South America. They observed 
that Brazil was the most likely area of  origin because, confirming de Candolle 
and Vavilov’s theories on the geographical origin of  cultivated plant species, 
this country was host to the greatest intraspecific variability. This is particu-
larly true in northern Brazil. The Brazilian hypothesis is based on archaeo-
logical evidence from the Upper Madeira river (state of  Mato Grosso) showing 
that cassava was already used between 6500–5500 bc (Walting et al., 2018). 
There is also archaeological evidence indicating that the Mayas cultivated cas-
sava in Ceren, El Salvador (Sheets et al., 2011).

Other historical and archaeological data point to two other potential 
centres of  origin. One could be in Central America (Mexico, Guatemala and 
Honduras) and is supported by evidence from Sierra de Tamaulipas in the 
north-east of  Mexico, dated 200 to 900 bc, and on starch grains found in the 
Tehucan Valley, state of  Pueblo, Mexico. The other centre could be located in 
the dry coastal savannahs of  Venezuela and Peru, where there are some graph-
ical representations of  roots dated to around 2000 bc. Traditional ovens used 
to cook casabe pancakes made of  cassava have been dated to around 1200 bc 
in Malambo, northern Colombia, and in other archaeological remains found on 
the site of  Rancho Peludo (Maracaïbo Lake in Venezuela) and dated to 2700 bc 
(Isendahl, 2011).

Manioc use is difficult to document archaeologically because its organic 
remains are poorly preserved. It is sometimes argued that sweet varieties of  
manioc, which do not need special preparation, were domesticated first. 
Present distribution of  sweet and bitter cultivars shows that sweet types are 
predominant in the east of  South America, and especially in the Amazon, 
while bitter types are more frequent in the west and in Central America and 
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Mexico. In fact, sweet types are cultivated mostly where cassava is consumed 
as a vegetable, and bitter types are cultivated where cassava is processed, but 
the situation is not clear-cut.

The occurrence of  morphologically related species in South and Central 
America indicates a large number of  species in Mexico and on the Pacific coast 
of  Central America, as well as in north-western South America. It is believed 
that there are four separate areas of  origin for Manihot species: Guatemala 
and Mexico; the coastal savannahs of  north-western South America; eastern 
Bolivia and north-western Argentina; and eastern Brazil (Chacón et al., 2008). 
Numerous interspecific hybrids between several Manihot species have been re-
ported in Brazil. Cassava is now known to include cultivated and wild forms, 
and three subspecies have been recognized (Table 1.1).

Spontaneous wild forms of  cassava are growing in the central Brazilian 
state of  Goiás, and Allem (1994) believes that this latter region is the centre of  
domestication. Others, however, argue that cassava and its potential ancestor 
(M. esculenta ssp. flabellifolia) were probably domesticated in the seasonal for-
ests of  the Guyanas and Venezuela or in central Brazil (Piperno and Pearsall, 
1998) but genetic evidence identifies southwestern Amazonia as the area of  
origin (Olsen and Schaal, 1999; Léotard et al., 2009).

Molecular phylogenetic approaches have been used to understand the 
relationships of  Manihot species in an attempt to elucidate the origin of  the 
cultivated M. esculenta. Deoxyribonucleic acid (DNA) sequences, including 
chloroplast DNA and nuclear regions such as the internal transcribed spacer 
region of  ribosomal DNA, were used to construct a phylogeny. The overall se-
quence similarity between species within the genus is striking. Manihot is 
thought to be a fairly recently composed genus, based on morphological simi-
larities and the lack of  chromosome differentiation. However, two distinct 
groups are clearly revealed, one representing South American species and the 
other representing Central American ones (Bertram, 1993; Hillis et al., 1996).

Table 1.1. Subspecies of cassava and Manihot closest related species.

Subspecies and related species Geographical origin

Manihot esculenta ssp. esculenta Brazil, cultivated
M. esculenta ssp. flabellifolia Brazil, wild forms
M. esculenta ssp. peruviana Brazil, Peru, wild forms
M. carthaginensis Countries bordering the Caribbean
M. aesculifolia Mexico, Central America
M. aesculifolia Brazil, Paraguay, Uruguay, Argentina
M. flabellifolia Brazil, Paraguay, Uruguay, Argentina
M. leptophylla Brazil
M. pruinosa Brazil, states of Mato Grosso and Goiás
M. tristis ssp. saxicola Guiana, Surinam, Venezuela

Source: adapted from Allem (2002).
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Molecular sequencing also revealed close similarity between cassava  
(M. esculenta) and M. esculenta ssp. flabellifolia. This close genetic relationship 
has been confirmed with different markers, including amplified fragment 
length polymorphisms (AFLPs) (Roa et al., 1997) and microsatellites (Olsen and 
Schaal, 1999, 2001). Analyses of  single nucleotide polymorphisms (SNPs) and 
simple sequence repeat (SSR) variation in more than 200 individuals collected 
from wild populations of  two closely related Manihot species reveal that, for all 
the genes examined, SNPs and SSR alleles are shared between domesticated 
cassava and a specific geographical subset of  wild Manihot populations. These 
findings indicate that: (i) cassava was probably domesticated from a single wild 
Manihot species, M. esculenta ssp. flabellifolia, rather than from multiple hybrid-
izing species; and (ii) the crop most likely originated in the southern Amazon 
basin, in the Brazilian states of  Rondónia and Mato Grosso (Olsen, 2004).

Microsatellite markers also reveal the occurrence of  morphological hybrids 
between M. esculenta and an unidentified wild relative in French Guiana, in 
the northern part of  the Amazon basin (Duputié et al., 2007). The use of  DNA 
sequences demonstrates that M. esculenta landraces do not form a monophy-
letic group and suggests the possibility of  multiple introgression of  genes from 
related wild species (Chacón et al., 2008). However, when DNA sequences are 
used to analyse six wild Manihot species and landraces of  M. esculenta, the ana-
lyses suggest that cassava was domesticated only once in the southwestern 
Amazonian rim (Léotard et al., 2009).

Molecular data confirm previous field observations indicating that spe-
cies boundaries are not clearly delimited and that Manihot species are inter-
fertile (Rogers and Appan, 1973). These molecular data, combined with 
morphological data, strongly suggest that M. esculenta ssp. flabellifolia is the 
wild ancestor of  cassava (Allem, 1994, 2002; Olsen and Schaal, 1999). As this 
subspecies occurs in the transition zone between the southern humid Amazon 
forest and the dry Cerrado of  Brazil and Peru, it is logical to assume that cas-
sava was domesticated somewhere in this vast geographical zone. This region 
is also thought to be the area of  domestication of  groundnut, chilli pepper 
and jack bean (Piperno and Pearsall, 1998; Walting et al., 2018). One of  the 
assumptions was that cassava was domesticated directly from the wild and, 
because the crop was vegetatively propagated, traditional cultivars preserved 
similar botanical morphologies as the living ancestor.

Archaeological studies of  plant remains indicate that an increase in seed 
size is correlated with intensive cultivation and domestication of  seed crop 
plants. For cassava, the hypothesis is that starch granules of  domesticated 
types should be significantly larger than those of  wild, or less intensively cul-
tivated, species. This hypothesis was demonstrated as valid when a compara-
tive study analysed modern starch granules from cassava roots collected in 
the Upper Rio Negro region of  Venezuela and the north coast of  Peru, and 
archaeological data. One conclusion of  this work is that two clear lines of  
evidence suggest that the coastal and lowland regional varieties of  cassava 
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differ from one another. The pattern of  starch granule formation is different 
in the Peruvian and Panamanian cassava, and the morphology is also dis-
tinct. The distinct types are 8,000 years old in the lowlands of  Panama and at 
least 3,000 years old in Peru. These may be representatives of  different taxa 
(Piperno and Holst, 1998).

The first diagnostic phytoliths from the underground storage organs of  
cassava have demonstrated their usefulness in identifying prehistoric root pro-
cessing with a study of  stone artefacts from a Valdivia household (2800–2400 
bc, calibrated) at Real Alto, Ecuador. Heat altered (gelatinized) and unaltered 
starches from cassava were also found on these stone tools. In combination, 
these phytoliths and starch residues provide evidence that both raw and cooked 
cassava were processed in Ecuador’s early agricultural economy (Chandler-
Ezell et al., 2006). Cassava could have been domesticated more than once over 
time and in distant sites across the Brazilian states of  Rondónia, Mato Grosso 
and Goiás (Allem, 2002). Some parts of  Peru, Ecuador and Bolivia, however, 
cannot be excluded (Fig. 1.1).

Fig. 1.1. Putative areas of origin and initial domestication of cassava (according to 
Allem, 1994; Olsen and Schaal, 1999; Walting et al., 2018).
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Cassava domestication is an ongoing process which has been comprehen-
sively described. Farmers allow seedlings that appear in their fields to grow. 
Seedlings can result from cross-pollination between different varieties and 
different related species. Patterns of  genetic diversity reveal that the incorp-
oration of  these volunteer seedlings is frequent and leads to an increase in a 
farmer’s variety portfolio (Elias et al., 2001). These seedlings contribute new 
genotypes but many are inbred, whereas multiplied clones are highly hetero-
zygous since vigour, plant size and seedling heterozygosity are correlated, as 
in most plant species. In Guyana, Amerindian farmers traditionally select het-
erozygous seedlings. When they weed the fields, they kill small volunteers but 
retain large ones (Pujol et al., 2005).

Domesticated cassava evolved from a fire-adapted and fire-following an-
cestor: M. esculenta ssp. flabellifolia. Cassava was therefore pre-adapted to 
slash-and-burn agriculture, which allowed the spread of  this species into 
habitats wetter than those colonized by its wild ancestors (Ellis et al., 1982). 
However, cassava stops all photosynthetic functions, closing its stomata, 
when atmospheric humidity decreases, even when there is still water in the 
soil (El-Sharkawy and Cock, 1987). Some argue that this behaviour, typical 
of  forest plants, may indicate an origin in the humid Amazon, where the rela-
tive humidity is rarely less than 70% (Allem, 2002). Phylogenetic analysis of  
Manihot species indicates that a taxonomic revision of  this genus is necessary 
(Chacón et al., 2008). The debate is far from ended.

DISCOVERY OF THE CROP BY WESTERN EXPLORERS

Cassava was first introduced into Africa by Portuguese traders around 
1550. The Portuguese learnt from the Tupinamba Indians of  eastern Brazil 
how to process cassava into farinha. This flour was used as a provision for 
ships travelling between Africa and Brazil. It was first cultivated in Africa 
for the sole purpose of  provisioning slave ships until 1600. Cassava was cul-
tivated in Benin, São Tomé and Príncipe, and on the Congo coast near the 
delta (Cabinda). During the 17th century, its cultivation progressed slowly 
in Angola, Zaire and along the Guinea Gulf. Cassava became an important 
food in Nigeria as early as 1700, but it seems that its cultivation and con-
sumption in Africa only became significant in the late 1800s. It is argued 
that this development might have been the result of  the introduction, by 
freed slaves, of  processing and preparation techniques developed originally 
in Brazil (Jones, 1969).

The diffusion of  cassava into the interior is poorly documented and only 
reported by European explorers who penetrated central Africa in the 19th 
century. Early dissemination of  cassava to inland areas, at least in pre-colonial 
Congo, was carried out solely by Africans. When Europeans entered the 
interior, beginning with Stanley in 1877, the crop was already established. 
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It is assumed that it initially expanded throughout the Bantu territories 
through traditional trade. Its spread was probably slow. Linguistic studies 
based on the similarities of  local names indicate several routes. One extended 
from Angola to Mozambique, while another went from Zaire to Zimbabwe. 
The spread of  cassava towards the north-east along the Congo might have 
been faster. It has been suggested that cassava filled an important niche in 
tropical forest agriculture where few crops were properly adapted, most of  
the endemic African crop species (millet, fonio, niébé, voandzou, African 
rice, sorghum, yams) being domesticated in the savannahs or nearby. Many 
of  the people of  the Congo Basin were already accustomed to plantains, 
which required similar cultivation and processing techniques. Reports from 
19th-century French explorers in central Africa support the hypothesis 
of  diffusion along the Oubangui River. Cassava was introduced in franco-
phone Africa along the coast of  Cameroon and Gabon and, in this case also, 
it spread along fluvial trade routes. It became the principal food crop in the 
Estuaire (south of  Libreville) in 1865 and further inland, in Franceville, in 
1875. Unlike in central Africa, the diffusion of  cassava in West Africa was 
slow and most of  the spread occurred in the 19th and 20th centuries (Carter 
et al., 1992).

Just as in South America, in central African forest areas where cassava 
is an important staple, mostly bitter types are cultivated, while in coastal 
areas where cassava is complementary to other foods, sweet types are culti-
vated. The biological characteristics of  the plant, its ability to survive after 
cultivation and the viability of  its cuttings have contributed greatly to its 
spread. In the Indian Ocean, the French navy introduced cassava into the 
Réunion and Mauritius Islands in 1738 and 1739, respectively. From there, 
the French introduced it into Madagascar, where it was cultivated on the 
central high plateaux of  Imerina in 1875. The consumption of  cassava 
leaves was probably an African invention, but they are highly appreciated 
in Madagascar.

Western explorers introduced it to Sri Lanka in 1786 and Calcutta in 
1794. From the Indian Ocean islands, it was introduced to East Africa via 
Zanzibar in 1799 and reached Lake Victoria in 1862. Stanley recorded it in 
Uganda in 1878 (Carter et al., 1992). In India, the Portuguese settlers intro-
duced cassava to Goa during the 16th century, and from there to the coast of  
Kerala. Spanish traders introduced cassava in the Philippines, directly from 
Mexico, in the 17th century. From there it went to Indonesia during the 18th 
century. Cassava was brought to Penang from Jakarta and the first recorded 
commercial planting in Malaysia was in Malacca state around 1851. Just 
as in Africa, it seems that its cultivation really expanded in South-east Asia 
during the 19th century. In the Pacific, cassava was introduced by the French 
to New Caledonia from Réunion Island and then to the New Hebrides (now 
Vanuatu) (Fig. 1.2). Cassava reached Queensland, Australia, at the begin-
ning of  the 20th century.
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PRESENT GEOGRAPHICAL DISTRIBUTION

Cassava is now cultivated in all the tropical countries of  the world, including 
some isolated and remote islands of  the Pacific. The great adaptability of  cas-
sava to marginal areas and its flexible growth cycle facilitate expansion world-
wide, especially where there is high population pressure. When land is scarce, 
food requirements per unit of  cultivated area rise and farmers shift to crops 
such as cassava with its higher output of  energy per hectare. A few countries, 
however, account for the majority of  world production: Nigeria, Congo, Ghana, 
Thailand, Indonesia and Brazil (Table 1.2) (FAO, 2017).

Africa produces more cassava than the rest of  the world. Total production 
in Africa increased from c.35 million t in 1965 to 80 million t in 1995 and 
to 178 million t in 2017 at an annual growth rate of  2.9%, which is roughly 
the same as the population growth rate. The increases in production during 
the past two decades were due largely to increases in cultivated area rather 

Fig. 1.2. Cassava has been distributed and adopted around the world because 
of its outstanding agronomic performances. Here, the root of a sweet type variety 
cultivated on the island of Tanna, Vanuatu (South Pacific) (photo: A. Champagne).
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than in yield. The crop frequently replaces fallow, or is planted just before 
fallow. Cassava also replaces more demanding root crops, such as yams, in 
humid zones. Cassava leaves, rich in protein, are a preferred vegetable in many 
African countries.

Nigeria is now the largest producer in the world. The constant increase in 
consumption and output of  cassava in this country during the past two decades 
can be attributed to a combination of  factors. The low per capita income and 
rapid population growth make cassava both a staple and a food security crop; 
but also, a ban imposed on cereal imports between 1987 and 1990 stimulated 
production. Multiple uses increase consumption, the roots being consumed 
in fresh and boiled form, in toasted granules (gari), chips, flour (lafun) and as 
unsteamed paste (fufu). Urbanization and rising incomes are also strength-
ening the demand for cassava (Hershey, 2017). Nigeria is host country to the 

Table 1.2. Major cassava-producing countries in the world in 2017.

Region Country
Production 
(thousand t)

Area  
(thousand ha)

Average 
yield (t/ha)

Africa Nigeria 59,485 6,792 8.8
Congo (ex Zaire) 31,596 3,878 8.1
Ghana 18,470 965 19.1
Angola 11,748 1,011 11.6
Mozambique 8,773 1,070 8.2
Cameroon 5,798 398 14.6
Côte d’Ivoire 5,367 874 6.1
Tanzania 5,014 896 5.6

Asia Thailand 30,973 1,343 23.1
Indonesia 19,046 779 24.4
Cambodia 10,580 392 27.0
Vietnam 10,268 532 19.3
China 4,847 293 16.5
India 4,171 199 21.0
Philippines 2,808 235 11.9
Laos 2,277 70 32.5

America Brazil 18,876 1,315 14.4
Paraguay 3,167 182 17.4
Colombia 2,187 218 10.0
Peru 1,196 98 12.2
Cuba 686 84 8.2
Haiti 498 111 4.5
Venezuela 250 20 12.5
Bolivia 202 29 7.0
Argentina 193 19 10.2
Ecuador 102 17 6.0

Source: adapted from FAO (2017).
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International Institute of  Tropical Agriculture (IITA), which has been con-
ducting long-term research programmes on cassava for more than five dec-
ades. Nigerian farmers have the opportunity to be early beneficiaries of  the 
technical packages developed by IITA, and improved varieties and cultivation 
techniques are quickly and widely adopted. Mostly, cassava is consumed locally, 
so the crop does not play an important role as a foreign exchange earner but, 
with Asian countries having difficulties in satisfying growing international 
demand, African countries may have opportunities in the European Union 
market. Already, Ghana is exporting significant volumes of  cassava chips.

Cassava is grown today in all the tropical and subtropical countries of  Asia. 
The major producing countries are Thailand, Indonesia, Cambodia, Vietnam, 
India (Kerala and Tamil Nadu states), China (Guangdong and Guanxi prov-
inces located along the Vietnamese boarder), the Philippines and Laos. The soils 
used for cassava are usually of  low fertility, as the best soils are reserved for 
rice. Most of  Thailand’s production occurs on the north-eastern and central 
plains. In Indonesia, the most important cassava-producing areas are Java, 
south Sumatra and Kalimantan. Cassava is becoming an important crop in the 
Pacific Islands, one of  the most intensive users of  root crops in the world, but 
other traditional root crops predominate.

Latin America currently represents less than one-fifth of  the global cas-
sava output. Brazil alone accounts for about 70% of  the region’s output. Some 
of  the world’s most advanced cassava cropping systems are found in Brazil’s 
subtropical regions, which are mostly producing starch for food and industrial 
uses. In Colombia, almost half  of  the production comes from the seasonally 
dry Atlantic coast region and the other half  from the Andean valleys of  the 
eastern range and from the central part of  the country. Cassava tradition-
ally is planted by smallholders, but large-scale commercial plantings are 
being  established in response to demand by processors. Colombia is host to 
the Centro Internacional de Agricultura Tropical (CIAT), which is the world’s 
leading international research institute on cassava, and local farmers are the 
direct beneficiaries of  the Institute’s results. In Cuba, cassava is found on large 
state-owned farms using high-input cropping systems, while in Haiti it is culti-
vated mostly by smallholders with very limited means.
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