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AFRICAN CASSAVA MOSAIC 
 

 

INTRODUCTION  

 

African cassava mosaic virus (ACMV) has caused immense damage leading to severe 

food shortages in the African region (sub- Saharan Africa), Angola, Kenya, Uganda, 

Nigeria and the Seychelles. Cassava (Manihot esculenta L. Crantz) is a food staple in 

most African countries.   

This disease has not yet been reported in the Caribbean or in the Latin American region. 

The African cassava mosaic virus (ACMV) belongs to the group of unique viruses – 

Gemini virus, which is transmitted by the whitefly Bemisia tabaci Genn. This disease in 

Africa originally referred to as cassava mosaic (CMD) or more recently as African 

cassava mosaic disease (ACMD) was reported in 1894, in what is now Tanzania (Thresh 

et al.1998c). Early studies in several of the then colonial territories showed that CMD was 

transmissible by grafts and by the adult whitefly, B. tabaci. In 1975, sap inoculations 

from diseased cassava to healthy cassava and to the herbaceous host, Nicotiana 

clevelandii Gray, were successful (Bock, 1975). 
  

Identity 

 

Classification 

 Genome : (+) ssDNA 

 Family  : Geminiviridae 

 Genus  : Begomovirus 

 Species : African cassava mosaic virus 

 Synonyms : Cassava latent virus, Cassava mosaic virus, Cassava African  

  mosaic virus 

 Role  : Pest 

 

There are three confirmed strains: type strain isolate 844 (Bock et al.1978); Kenya coast 

(C) strain (Bock et al.1981), and Angola defective isolates (Sequeira and Harrison, 1982). 
 

Signs & Symptoms 

 

Symptoms on the main host, Manihot esculenta, are severe mosaic and leaf distortion, 

leading to defoliation and severe stunting (Fig. 1). 

The UgV strain which has caused a severe destructive CMD epidemic in Uganda in 1988 

(Harrison et al. 1997a, 1997b) causes severe symptoms especially when it super-infects 

plants already infected with ACMV (Legg et al. 2001) (Fig. 2). 
 

Morphology 

 

Particle (virion) morphology is geminate and characteristically twinned particle 

morphology, and bipartite and not enveloped; 20nm in diameter; the dimer is 30nm in 

length; slightly angular in profile, without a conspicuous capsomere arrangement. Two 

sedimenting components in purified preparations; sedimentation coefficient of the fastest 

(main) component 76 S; of the other (s) 50S. Virions (virus particles) contain 22% 

nucleic acid;78% protein. The genome consists of DNA, single stranded (ssDNA) and 

circular.  
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Biology & Epidemiology 

 

African cassava mosaic virus is the only geminivirus reported from cassava in Africa.  

However, in South America, similar symptoms are caused by Cassava common mosaic, a 

potexvirus, which also causes local lesions in Chenopodium amaranticolor and 

Gomphrena globosa and is not transmitted by Bemisia tabaci  (Costa and Kitajima, 

1972). Viruses associated with two other mosaic diseases of cassava in Colombia are not 

sap transmissible to Nicotiana benthamiana.      Preliminary research showed that all 

isolates from CMD‾ affected cassava in different parts of Africa and also from India were 

all different strains of African cassava mosaic geminivirus.  However, serological testing 

and nucleotide sequencing later distinguished three groups of isolates as separate viruses 

and referred to as African cassava mosaic virus (ACMV), East African cassava mosaic 

virus (EACMV) and Indian cassava mosaic virus (ICMV), respectively (Swanson and 

Harrison, 1994). All three viruses are members of the recognized family: Geminiviridae: 

Sub-Family III: Begomovirus (Thresh et al., 1998). 

It is also not surprising that findings have suggested that the distributions of ACMV and 

EACMV are not as distinct as originally thought.  The continuing research in the late 

1990s advanced knowledge on the ACMV. Ogbe et al. (1996, 1997) detected EACMV in 

some samples from western districts of Kenya and Tanzania where previously only 

ACMV has been reported.  Further, EACMV was detected together with ACMV in a 

severely diseased plant in Western Tanzania on the island of Ukerewe in the South of 

Lake Victoria (Harrison et al.1997b).  There was also a finding that a novel geminivirus 

variant designated UgV has been isolated and found to be associated with the very severe 

CMD pandemic which affected areas of Uganda and parts of western Kenya (Harrison et 

al. 1997a,1997b; Zhou et al.1997). The variant had been detected in southern Sudan and 

more recently in Rawanda, (Legg et al. 2001). UgV has the serological properties of 

ACMV but from nucleotide sequencing data it also has features of the EACMV genome. 

Consequently, UgV is considered to be a recombinant between EACMV and ACMV, 

although its exact status and origin are uncertain. 
 

Dispersal / vectors 

 

The viruses causing mosaic diseases of cassava are disseminated in the stem cuttings used 

routinely for propagation and they are also transmitted between plants by the whitefly 

vector (Bemisia tabaci).  This implies that it is very important that the epidemiology is 

understood with respect to means of transmission, which in turn would impact the 

management strategies. This understanding would also determine what emphases should 

be laid in phytosanitation including use of virus-free cuttings and the removal (roguing) 

of any diseased plants that can occur. 

High rainfall more than 1200mm favours more spread than in locations that are drier and 

having a shorter growing season and where less cassava is grown (Bock, 1983). 

Hotter and more humid the region the more virulent is the disease. Virulence in the sense 

of incidence of infection diminishes with increased altitude, so that at altitudes of over 

1300m it was possible to grow varieties that had been abandoned on the coast because of 

their vulnerability to infection (Cours-Darne, 1968). Storey (1936) had earlier noted that 

the spread of CMD was less in Upland areas of Tanzania (> 1000m a.s.l.) than at lower 

altitudes. 

Very rapid spread occurred in plantings of susceptible varieties. This rapid spread was at 

first associated with the dry savannah conditions where whitefly population densities and 
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temperatures were higher in the dry season are longer and more intense than in the more 

humid forest areas to the south (Otin-Nape et al.1997b). 

High whitefly vector populations are known in high temperatures and rainfall to ‘drive’ 

the epidemic.  

However, research done in Uganda provided conflicting information.  This epidemic was 

associated with UgV strain which caused severe symptoms especially in plants that also 

contained ACMV (Harrison et al., 1997a, 1997b; Zhou et al.,1997).  The incidence was 

lowest in southern districts bordering Lake Victoria and highest in the drier grassland 

savannah areas of central and northern Uganda where serious epidemics of CMD have 

caused severe food shortages and hardship in recent years (Otini-Nape, 1993; Thresh et 

al. 1994b; Otini-Nape et al.1997b). 
 

Management 

 

Main emphasis has been on the use of resistant varieties and phyto-sanitation, which 

involves the adoption of CMD-free planting material and the removal (roguing) of any 

diseased plants that occur later (Thresh et al.1998a). Virus-free cassava planting material 

can be produced by heat treatment and meristem-tip culture (Bock, 1983). However, the 

most effective means of deploying resistant varieties and of practising phytosanitation 

have not been determined and there is a need to develop simple but durable and effective 

measures that farmers are prepared to accept and adopt on a sufficiently large scale.  

Moreover, farmers and consumers are understandly reluctant to accept virus resistant or 

otherwise improved varieties unless they also meet their existing criteria. These include 

the taste and palability of the tuberous roots, growth habit and overall suitability for use in 

the cropping system.   

 CMD resistant varieties have several important features (Fargette et al.1996; Thresh et al. 

1994b, 1998a, 1998b). 

     1) Resistant varieties are much less readily infectible than susceptible varieties.  The 

CMD resistant varieties develop inconspicuous symptoms, especially at the later stages of 

crop growth and may even become symptomless. 

Consequently, they grow and yield satisfactorily even if infected at or at an early stage; 

    2) Localized distribution of virus and the overall concentration tends to be low.  This 

suggests that resistant plants are a poor source of inoculum from which spread can occur, 

but evidence for this has not been sought; 

    3) Uninfected cuttings can be obtained from infected plants because of the localized 

distribution of virus. This is the ‘reversion’ phenomenon that has important 

epidemiological consequences in restricting the deterioration in health status that would 

otherwise occur during successive cycles of propagation. In summary, farmer 

participatory approach in the adoption process of managing Cassava mosaic disease can 

be essential for sustainability.  Selection of resistant/tolerant varieties to the African 

cassava mosaic virus and its pattern of a cropping system balanced to enhance production 

are integral of the farmers’ participatory approach.  Selection of virus-free planting 

material of cultivars with moderate resistance is important, since the disease can be 

transmitted by stem cuttings.  Culling of fields of plants showing CMD infection is also 

an important means to reduce infection in the fields. 
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Pest Significance 
Since African cassava mosaic disease (ACMV) has not yet been found in the Caribbean 

and Latin American countries, it goes without emphasizing that all diligence and 

importance must be attached to all quarantine measures to prevent and/or delay the spread 

of this most destructive disease to the region. 
 

Host Notes                                                                                                                        Warburg (1894) 

 

Manihot esculenta, Nicotiana glutinosa– severe mosaic and leaf distortion leading to loss 

of leaves and severe stunting of plants (Figure 1). 

Hewittia sublobata –mosaic (probably the natural host of the Kenya coast strain (Bock et 

al.1981)Laportea (=Fluerya aestuans-bright chlorosis (possibly the natural host in 

Nigeria (Anon. 1979)Manihot glaziovii - mosaic  

 

Distribution 

 

ACMV is found in Africa, India, Madagascar, Mauritius, Seychelles, Bioko, Cape Verde 

Islands, (Thresh et al 1998). 
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Figure 1: Severe mosaic and leaf distortion on (a) cassava and (b) tobacco 
plants 

(Courtesy P Mc Grath) 
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