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IITA Research Guide 54 

Viruses and virus diseases 
of maize 
in tropical Africa 

Objectives. This guide is intended to enable you to: 

• Discuss the importance of maize viruses in Africa . 
• Describe geographical distribution , symptoms, host 

range, vectors, strains and serological re la tion· 
ships, particle structure, and possibilities of control· 
ling virus diseases occurring in tropica l Africa . 

Study materials 

• Maize and alternative host plants with virus symp· 
t oms . 

• Virus vectors . 
• Microphotographs of viruses . 
• Varie ty trials. 

Practicals 

• Identify virus diseases in the fi e ld . 
• IdentifY and characterize viruses in the laboratory. 
• Record susceptibility of maize varieties in vari ety 

trials . 
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Questions 

1 What is the most effective control of maize virus 

diseases in Africa? 

2 What is the distribution of MSV? 

3 What is the host range of MSV? 

4 How is MSV transmitted? 

5 What is the particle structure of MSV? 

6 What is the most practical solution to control MSV? 

7 What is the nature of resistance of maize to MSV? 

8 What is the cause of lack of detection techniques for 

MMCSV? 

9 Whele is MMCSV considered to be of major impor-

tance? 

10 What is the importance of MStpV? 

11 Where has MDMV been a serious problem? 

12 What are the symptoms of MDMV in sensitive 

varieties'? 

13 Where was MMV originally reported? 

14 How is MESV transmitted? 

15 Where has GGMV been reported? 

16 What other virus dIseases occur in Mrican coun

tries outside the tropics? 
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Viruses and virus diseases 
of maize 
in tropical Africa 

I Maize vinlses in Africa 
2 Maize streak geminivirus (MSV) 
3 Maize mottle/chlorotic stunt (MMCSV) 
4 Maize stripe tenuivirus (MStpV) 
5 Maize dwanmosaic potyvinJs (MDMV) 
6 Maize mosaic rhabdovirus (MMV) 
7 Maize eyespot virus (MESV) 
8 Guinea grass mosaic potyvinJs (GGMV) 
9 VIrUS diseases in non.tropical Africa 

10 Bibliography 
U Suggestions for trainers 

Abstract. Seven viruses a re known on ma ize in t ropi
cal M rica, however, information is still scanty . MSV 
is widely distribu ted in sub-Sah a ra n M r ica; other 
viruses a re less widely spread or only of local impor
tance. Info rmation on vi ruses a nd vi rus diseases is 
useful to pla nt breeders in setting priori t ies . Resis
tance breeding is the most practical solution for control. 
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1 Maize viruM. In Africa 

Maize (Zea mays L.) is a major staple food in Mrica. 
Although production has increased over the last ten 
years, this increase has not been s ufficiently la rge in 
relation to human population l'Towth. 

In the subsistence agriculture of the African tropics, 
ave'age yields of maize rema in low a t about 1-1.5 
t (lnslha, to a great extent as a result of pests and dis
eases . Among numerous pathogens, seve ral viruses 
are known to infect maize and their effect can be devas
tating. 

Host-plant resis t a nce is currently the most effective 
method for control of maize virus di seases in Afri ca. 
Adequate knowledge of all the virus diseases and their 
s trains, which occur in Africa 's ma in maize-growing 
a reas is a prerequi s ite for effective control through 
resistance breeding. 

Of more than 32 viruses reported on maize worldwide, 
seven a re known to occur in tropica l Mrica . Some of 
these a re of local importa nce, others appear widespread, 
while some occur occasionally, as natural infections of 
minor importance . 

Inform ation on virus di seases of maize in sever a l 
African countries is sti ll scanty. Therefore, it is hoped 
that this desc ripti on will stimul ate more resea rch , 
which will lead to better und erstanding of maize 
viruses in Mrica. This information will be useful t o 
pla nt breeders in setting priorities in breeding for 
resistance to viruses . 

Information on sy mptomntoiogy, transmission, geo
graphical distribution and ~roperti es of viruses s um
ma ri zed here a re based on literature review, s urveys in 
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various countries, and detailed characterization of 
viruses occurring in Nigeria carried out at the Interna
tional Institute of Tropical Agriculture (!ITA), Ibadan 
in recent years. 
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2 Maize streak gemlnlvlrus (MSY) 

A condition of maize described as 'meaJje variegation' 
by Fuller as early as 1901 was shown to be transmitted 
by Balclutha (= Cicadulina) mbila Naude. It was 
renamed 'maize streak' by Storey in 1925. 

Storey's studies on the relationship between this sus
pected virus and the insect vectors provided a series of 
classic papers of great interest and importance in plant 
virology. Two of these papers have been reproduced in 
the American Phytopathological Society Phytopatholo
gical Classics. Since the original work by Storey, MSV 
has been the subject of additional research. 

Geographical distribution_ Maize streak gemini virus 
is widely distributed in sub-Saharan Mrica from Su
dan to South Mrica and Kenya to Sierra Leone, and in 
adjacent is lands, for example Ma uritius, Reunion, 
Madagascar, Sao Tome and Principe. 

Maize streak virus is also reported from Egypt and 
Yemen. A virus of pearl millet (Pennisetum ameri
canum) and wheat (Triticum aestiuum) in India has 
been reported as MSV, but the exact identity of this virus 
and its relationship to MSV is uncertain . 

Symptoms_ Symptoms in maize consist of prominent 
white, chlorotic str eaking developing over and a long 
the veins on most of the leaf la minae (Figure 1). 
Streaks range from broken to almost continuous and as 
t he virus is systemic, symptoms appear on the inocu
lated and subsequent leaves. 

Severity of symptoms depends on genotype and time of 
infection . In highly sensitive varieties, chlorotic strip
ing may develop into uniform chlorosis of the entire 
la mina, which may result in progressive necrosis fol 
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lowed by dieback of the plant, particula rly if infection 
has occurred at the early seedling stage. 

Host range. MSV has a wide range within t he Grami
neae and occurs natura ll y on variou s indigenous 
grasses. It causes a serious disease of maize in ma ny 
regions of Mrica. In addition to m a ize, other int ro
duced crops such as wheat, oats (Avena sativa) and 
suga r cane (Saccharum o(ficinarum ) have been report
ed to be natura lly infected with MSV. 

Ind igenous African crops s uch as pearl mill et , sor
ghum (So rg hu m vulgare ), a nd finger millet (Eleusine 
cora cana ) may a lso become infected with MSV. How
ever in Nigeri a, no infected sorghum , millet or finger 
millet plants were found during a n MSV epidemic in 
1983, when the incidence of MSV in maize was nearly 
100%. 

Figure 1. Symptoms due to maize streak virus. 
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Wild grasses including Brachiara deflexa, B. disti
chophylla and Axonopus compressus were found to be 
naturally infected with MSV in Nigeria. 

Several authors were unable to transmit MSV isolates 
from Brachiara mutica, B. deflexa, Eleusine indica, 
Oryza sativa, Rottboella cochinchinensis and Panicum 
maximum to selected UTA maize varieties. Streak iso
lates from P. maximum and R. cochinchinensis were 
readily transmitted by Cicadulina storey; (reported as 
C. triangula) to their original hosts. 

In recent studies at UTA, 24 isolates originating from 
cereal crops or wild grasses were transmitted to the 
maize cv. 'Golden Bantam), However, several attempts 
to transmit some of the isolates to another MSV
susceptible variety proved unsuccessful. 

Vectors. Maize streak virus is transmitted by leafhop
pers of the genus Cicadulina China. There are 22 
species of Cicadulina, 18 of which occur in Africa. 
Eight of these have been confirmed to be vectors of MSV: 
C. arachidis China, C. bipunctata (= bipunctella) 
(Melichar), C. ghaurii Dabrowski, Clatens Fennah, C. 
mbila, C parazeae Ghauri, C. similis China and C, 
storeyi (= triangula) China. 

C. mbila appears to be the most important vector of 
streak in East Africa and recent studies show it is the 
most abundant vector across major ecological zones 
(forest, southern guinea savanna and northern guinea 
savanna) and seasons in Nigeria. Leafhopper vectors 
may either move within the crop or migrate from matu
ring crops or from perennial alternative hosts. 
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Maize streak virus is transmitted in a persistent man
ner and the latent period in C. mbila is 6-12 hours. 
Okoth and others (1988) found a minimum latent period 
in C. storeyi (reported as C. triangula) of 14-18 hours 
and a median latent period (LP 50) of 16-20 hours. 

Asanzi (1991) found LP 50's of 14-24 hours and 12-14 
hours for C. arachidis and C. ghaurii respectively. 

Storey (1925, 1938) demonstrated that C. mbila can 
acquire MSV from infected plants within 15 seconds 
and innoculate it in as little as 5 minutes. For C. 
storeyi, Zagre (1983) found a minimum acquisition 
access period of 30 seconds and transmission after 2 
hours inoculation access period. 

Asanzi (1991) found minimum acquisition access peri
ods of 15 minutes and 1 hour for C. arachidis and C. 
ghaurii, respectively, and a minimum inoculation 
access period of 1 hour for both species. The transmis
sion efficiency increases with increasing duration of 
acquisition and inoculation feedings. The nature of 
MSV within its insect vectors was studied in detail by 
Storey (1932, 1938, 1939). 

More recently, MSV has been shown to be circulative in 
its vector, but no replication could b~ demonstrated in C. 
mbila or C. chinai. 

Agrobacterium-mediated inoculation of maize plants 
with MSV has been reported. The use of agroinocula
tion procedures should assist in characterization of 
virus strains, epidemiological studies and to evaluate 
performance of resistance sources. 
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Strains and serological relationships. Maize streak 
virus occurs in distinct strains and some of the strains 
seem to be adapted to particular host species. Isolates 
from maize, P. maximum, E. indica and sugar cane 
were reported to be morphologically indistinguishable 
and serologically related, but not identical. 

Maize, sugar cane and Panicum strains were reported 
by Bock and others (1974). Ricaud and Felix (1978) 
identified maize, sugar cane and Coix lacryma-jobi 
strains and concluded that the maize and C. lacryma
jobi strains were closely related. 

Hugues and others (1991) has recently concluded that 
the causal agent of streak disease in sugar is distinct 
from MSV and referred to it as sugar-cane streak virus 
(SSV). Bridon and others (1992) reported that the Pani
cum strain is sufficiently distinct from MSV, at the 
sequence level, to be considered a separate virus and 
named it Panicum streak virus (PSV). 

A virus infecting Digitaria setigera (previously report
ed as D. sanguinalis) has been described from Vanatu, 
South Pacific and was earlier referred to as a strain of 
MSV. Recent studies have shown that the causal agent, 
Digitaria streak virus (DSV), is serologically related 
but not identical to MSV. 

Pinner and others (1988) compared 24 isolates of MSV 
derived from different host plants and identified 14 of 
these as belonging to the maize strain. However, these 
authors concluded that no adaptation to grass hosts has 
occurred as all the isolates which they tested were 
transmissible to maize cv. Golden Ban tam using C. 
mbila as a vector. However, results of recent work tend 
to support the concept of host adaptation. 
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Maize streak virus from Nigeria was found by Guthrie 
(1977) to react with antiserum to MSV from East Africa 
and this has been confirmed at IIT A. Great diversity 
in serological reaction of MSV isolates has been detect
ed using polyclonal and monoclonal antibodies. 
Ngwira (1988) demonstrated a serological relationship 
among MSV isolates from Nigeria, Malawi, Uganda, 
South Africa and Egypt. 

Peterachmitt and others (1991) have recently charac
terized MSV isolates from 11 African countries and 
reported that all isolates belong to the same serotype. 

In recent studies at UTA with 24 isolates originating 
from grasses and cereal crops, 19 of the isolates reacted 
with a polyclonal antiserum to a severe MSV isolate 
from maize. 

Differences in virulence have been observed among 
MSV isolates tested; some of them cause mild symp
toms similar to the original symptoms in grasses and 
are transmissible to maize at low rates. Mesfin and 
others (1990) found isolates from Dactyloctenium 
aegyptium, Digitaria horizontalis, Setaria barbata, A. 
~ompressus, and B. lata and to be the most severe on 
maIze. 

Particle structure. Bock and others (1974) were the first 
to report successful virus purification and preparation 
of an antiserum to MSV. The virus had an unusual 
particle and appeared to be an association of two 
particles occurring in doublets, referred to as geminate 
and leading to the term 'geminiviruses'. MSV has 
quasi-icosahedral particles 18 x 30 nrn . 
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In purified preparations, a small number of 20 x 20-nm 
single particles have also been detected. The biseg
mented particles have a sedimentation coefficient of 
about 76 S and the single particles have a sedimentation 
coefficient of 54 S. 

Virus-like particles of c. 18-20 nm diameter have been 
seen in the nuclei of MSV-infected hosts but not in those 
from healthy plants. 

The nucleic acid of MSV is single-stranded DNA 
existing predominantly as closed circular molecules of 
molecular mass 7.1 x 105 Da. 

The coat protein of MSV particles typically consists of a 
single species of molecular mass 28 000 Da. Each parti
cle encapsulates a DNA molecule of c. 2700 nucleotides. 

A Nigerian MSV isolate has been sequenced by Mullin
eaux and others (1984), a Kenyan isolate by Howell 
(1984), and a South Mrican isolate by Lazarowitz 
(988). Although there is evidence for a bipartite 
genome in the case of whitefly transmitted gemini
viruses, only one DNA species has been detected in 
MSV. 

In 1978, the viruses having geminate particles were 
recognized as a distinct group by the International 
Committee on the Taxanomy of Viruses (ICTV) as dis
tinguished by the size and predominantly geminate 
appearance of the virus particles in the electron micro
scope and the evidence that these viruses contain 
single-stranded DNA. Maize streak virus was adopted 
as the type member of the group. 
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Control. Various cultural practices have been suggest
ed for the control of MSV. These include 'barriers' of 
bare ground between early- and late-planted maize 
fields to reduce lealhopper movement and subsequent 
spread of the virus, the avoidance of maize plantings 
downwind from cereal crops planted earlier, and the 
use of crop rotations that will minimize invasion by 
viruliferous lealhoppers. Insecticides have been used to 
control the vectors; however, resistance breeding is per
ceived as the most practical solution for the control of 
MSV. 

Resistance to streak was first identified in East Africa. 
At UTA, resistance was found within UTA's maize 
population TZ-Yellow; the local variety Revolution col
lected by the Institut Recherche Agronomique Tropicale 
(IRAT) in Reunion was also confirmed to be resistant. 
Improved challenge methods using artificial infesta
tions with infective leafhopper vectors both in screen 
houses and in the field were developed and further 
improved at IITA. 

Resistance to MSV in the majority of UTA open polli
nated varieties and hybrids manifests itself as reduced 
disease severity combined with low field disease inci
dence. Highly resistant UTA varieties have been 
shown to have low virus titre. 

Resistance to MSV in UTA maize germplasm is con
trolled by two or three major genes pairs with possible 
involvement of minor genes and immunity to MSV has 
been detected in inbred lines and an experimental 
hybrid in South Mrica. 
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Maize populations that combine resistance to MSV with 
other desirable charact!!rs have been developed at IITA. 
Some high-yielding, introduced varieties, as well as 
other varieties traditionally grown in various coun
tries in Africa, have been converted into MSV-resistant 
ones in a co-operative effort with the International 
Maize and Wheat Improvement Center (CIMMYT) in 
Mexico and National Programs in Africa, with which 
IITA coordinates its international testing program in 
Africa. 

Numerous breeding programs in Africa are using 
resistance sources developed at IITA to incorporate 
resistance into their varieties. 

While it is difficult to obtain accurate information on 
the adoption and spread of MSV-resistant varieties in 
Africa, it is known that such varieties have been multi
plied and are grown by farmers in several countries 
including Benin, Burkina Faso, Cameroon, Ghana, 
Nigeria and Togo. Additionally, MSV-resistant maize 
germplasm is recommended for use in several other 
Mrican countries. 
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3 Maize monle/chlorotlc stunt (MMCSV) 

While working with MSV in East Africa in the mid-
1930s, Storey observed a virus-like condition which was 
transmiss ible by the same leafhopper vectors used in 
transmission studies with MSV (that is C. mbila, C. zea 
a nd C. storeyi) . The disease was trans ient and the 
symptoms resembled those of nutrient deficiency. The 
agent responsible was named 'maize mottle virus' 
(MMV), since transmission by Cicadulina spp. was 
demonstr ated . 

A prominent 'chlorotic stunt' di sease of maize which 
has been known in Nigeria fo r a number of years, 
causes characteristic mottle symptoms in its ea rly 
stages like those described by Storey a nd was thus 
thought to be a manifestation of MMV. This condition 
was found to be t ransmitted by C. storeyi (; C. trion· 
gula ). Because of its vector and the fact that in Nigeria 
mottl e symptoms a re no rma lly followed by prominent 
chlorotic s tunt symptoms, Rossel and Thotta ppilly 
(1983) suggested the name maize mottle/chlorotic stunt. 

Geographical distrihution. Maize mottle/chlorotic 
stunt may occu r throughout t ropical Africa . Disease 
symptoms have been obser ved on maize in a ll ecologi
ca l zones of Nigeria . Similar or identica l diseases 
have been observed in Benin , Togo, Ghana, Burkina 
Faso, Sao Tome, Zaire, Kenya Rwanda, Tanzania, 
Zambia, Zimbabwe a nd Botswana during surveys con
ducted by UTA researchers . 

Symptoms. Newly-developing whorl leaves show 
vague mottling a nd chloros is fo llowed in sensitive 
genotypes by progressive shortening of the internodes 
and more or less cons picuous chlorosis, resulting in 
stun ted growth. 
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Host range. While only maize is known to become in
fected with MMCSV, the disease is restricted to Mrica 
and it seems probable that it originates from Mrican 
grasses. However, the original host(s) of MMCSV have 
not been found. Grasses that are hosts of Cicadulina 
vectors of MMCSV would be the most likely candidates. 
Difficulties in purifying sufficient virus and the re
sulting lack of detection techniques makes the search 
for original hosts difficult. 

Vectors. Maize mottle/chlorotic stunt is transmitted in 
a persistent manner by both C. storeyi and C. mbila. 
Mter an acquisition access period of 24 hours on in
fected plants, leafhoppers transmitted MMCSV readily 
to a series of maize seedlings using daily transfers for 
up to 2 weeks. Maize mottle/chlorotic stunt can be ac
quired by C. storeyi in a minimum acquisition access 
period of 3 hours; an equal duration inoculation access 
period is sufficient for transmission to occur. 

Particle structure. Isometric particles 40 nm in diame
ter have been observed in purified extracts of MMCSV. 

Control. Most MSV-resistant varieties and inbred 
lines developed at IITA show a moderate-to-high level 
of resistance to MMCSV. It is possible that during re
sistance screening both MSV ani MMCSV were inocu
lated to plants in the field as C. storeyi leafhoppers used 
for MSV field screening are known to transmit 
MMCSV. Sources of resistance to MMCSV obtained 
from UTA are being used by a seed production company 
(Seed Co-op Company of Zimbabwe Ltd, Southerton, 
Harare) in Zimbabwe to develop maize hybrids for that 
region, where MMCSV is considered to be of major 
importance. 
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4 ..... atrIpe ......".". (ll8tpV) . j 
Geographical distribution. Maize stripe disease was 
first reported in Africa by Storey (1936) . The same or 
similar diseases have been reported from Kenya , Vene· 
zuela , USA, Nigeria, India, the Philippines, Peru , Gau· 
delope, Zaire, Sao Tome, Australia, Mozambique, Mau· 
ritius, Reunion , and Botswana. It seems the disease 
has a worldwide distribution and occurs where the 
planthopper vector Peregrinus maidis overl aps with 
maize . 

Maize stripe tenuivirus has not been reported to reach 
significant incidences in continental tropical Africa . 
However, t he disease was seen on an epidemic scale in 
Sao Tome during a survey conducted in 1978. 

Symptoms. At an early stage of disease development, 
infected plants show yellow to light·green uninte r· 
rupted stripes or bands along the veins of the laminae. 
At this stage, the bands are narrow (0.5-1 em wide), but 
they become wider on later leaves. Chlorotic bands 
may eventually cover t he entire leaf lamina, a condi· 
tion often followed by necros is, die back and extremely 
stunted growth . 

Host range. In addition to maize, various grass species 
have been reported to be naturally infected with MStpV. 
In West Africa these include Rottboellia cochinchinen· 
sis , Brachiaria deflexa, Hyparrhenia dissoluta and 
Seta ria spp. Sorghum can a lso be infected with MStpV 
as reported from the USA, Australia and Nigeria . 

Vector. Maize stripe tenuivirus is transmitted by P. 
maidis in a persistent mallner, and it is not mechan i· 
cally transmissible . After acquisition , the virus un· 
dergoes a latent period of at least 10 days in the vector. 
Transovarial passage from females to their progeny 
and replication in the vector have been demonstrated. 
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Serological relationships and particle structure. In 
agar-gel diffusion tests, extracts from infected maize, 
and R. cochinchinensis from Nigeria reacted specifi
cally with antisera to isolates of MSTpV from East 
Mrica and Florida (USA). 

Kulkarni (1973a) observed isometric virus-like parti
cles, c. 40 nm in diameter, in plants infected with 
MStp V in Kenya; Lastra (1977) reported a similar find
ing in Venezuela. However, repeated attempts by sev
eral other laboratories did not reveal such particles. 
The particles found by Kulkarni (1973a) were thus con
sidered by Gingery (1983) not to be the causal agent of 
MSTpV. 

Later research carried out in the USA demonstrated the 
presence of an unusual, filamentous nucleoprotein par
ticle c. 3 nm in width in plants infected with MSTpV, 
and this nucleoprotein was found to be associated with 
infectivity. The virus has been placed in a separate 
group, named tenuiviruses. 

Control. IRAT has an ongoing project in Reunion to 
develop varieties resistant to MStpV and other maize 
viruses. The variety Revolution has been used as a 
source of resistance to MStpV. As virus pressure in 
Reunion is severe, local maize cultivars have under
gone intense natural selection for virus resistance or 
tolerance and are considered useful sources of resis
tance in the breeding programme. 

Some of IITA's MSV-resistant varieties, though bred in 
the absence of MStp V, also show resistance to the dis
ease. The resistance seems to originate in part from the 
maize population TZ-Yellow from which one of the 
sources of MSV resistance (IB-32) was originally 
extracted. 
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Among plants in the TZ-Yellow population, very few 
were susceptible to MStp V, and the MSV resistance 
donor, IB-32, was highly resistant to MStpV. 
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5 Maize dwarf mosaic potyvlrus (MDMV) 

Maize dwarf mosaic potyvirus, sugar cane mosaic 
vi rus (SCMV) and their variants belong to a complex of 
potyviruses which infect tropical grasses. Recent work 
with SCMV stra ins demonstrated that they could be 
divided into four distinct potyviruses, namely MDMV, 
SCMV, Johnson grass mosaic virus and so rghum 
mosaic virus. Based on this new classification system, 
a ll the reports of potyviruses from maize should be 
reassessed and regrouping needs to be conside.red . 

Geographical distribution. Maize dwarf mosaic po
tyvi rus and (SCMV) occur worldwide in temperate 
regions. Maize dwarf mosa ic potyvirus has been a 
serious problem in most maize·growing areas of the 
USA since the early 1960s. Symptoms of MDMV were 
observed in maize grown at mid to high altitudes in 
Rwanda during a survey in 1983. The virus has not 
been reported to be common in the lowland humid and 
sub-humid tropics of Africa. 

In severa l locations in Cote d'ivoire, MDMV has been 
detected in maize and its presence in Nigeria has also 
been confirmed . Sugar cane mosaic virus is cons i
dered an important di sease of maize in the mid-altitude 
regions of East Africa . Sugar cane mosaic virus has 
been reported in South Africa, Madagascar and Re
union . A potyvirus is reported from maize in Mozam
bique but it is not clear if this is MDMV or SCMV. 

Symptoms. Diseased plants show irregular chlorosis, 
mottl e, striping, and a tendency to develop rin g-like 
fl ecks. Sensitive varieties may show ext reme distor
tion and stunted growth. The severity of disease symp
toms may vary widely among plants in open-pollinated 
maize populations. 
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Host range. Maize and Johnson grass (Sorghum hale
pense) (for certain strains) are natural hosts of MDMV. 
Sugar cane, sorghum, maize, Eleusine spp., Panicum 
spp. and Setaria spp. are hosts of SCMV. 

Vectors. Maize dwarf mosaic potyvirus is transmitted 
in a non-persistent manner by several species of ahpids 
including Rhopalosiphum maid is, R. padi, Myzus per
sicae, Schizaphis graminum and Aphis craccivora_ 
While up to 25 aphid species have been identified as 
vectors in the USA, it is not known how many vector 
species occur in Africa. The virus is easily sap-trans
missible and seed transmission, although at a low 
percentage, has also been reported. 

Strains and serological relationships. Within the 
MDMV group, several strains have been designated A, 
B, C, D, E, F and O. However, studies with virus-spe
cific antibodies against seventeen SCMV strains from 
Australia and the USA demonstrated that the strains 
could be divided into four different potyviruses, and a 
new classification of strains has been proposed. 

Particle structure. Maize dwarf roosaic virus particles 
are flexous filaments of 770 nm long and the virus 
belongs to the potyvirus group. 

Control. Hybrids and open-pollinated maize popula
tions with high levels of resistance to MDMV (or 
SCMV) have been, or are being developed by breeding 
programs in various parts of the world including the 
USA, Australia and Kenya. This work has been facili
tated by the development of techniques for large scale 
artificial inoculation in the field_ 
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Some East African maize populations and hybrids have 
shown moderate levels of resistance to SCMV when test
ed with isolates obtained from maize in Kenya. 
Improved, open-pollinated maize varieties developed at 
UTA (TZPB, TZB, and TZSR-W) when tested with an 
MDMV isolate obtained at UTA, also showed moderate 
to high levels of resistance; although it manifested it
self in segregating patterns. 

24 



6 Maize mosaic rhabdovlrus (MMV) 

Geographical distrihution. Maize mosaic was origi
nally reported from Hawaii. The virus has been report
ed from several countries in South America, USA, Fiji , 
India, Spain, Tanzania , Mauritius , Reunion , Mada
gascar, Mozambique, Kenya, and Cote d'Ivoire. A dis
ease of maize, reported from Kenya and Mozambique is 
stated by Autrey (1983) to be caused by MMV. 

Symptoms. Symptoms of MMV vary according to the 
strain and have been described in detail by Autrey 
(1983). Maize mosaic rhabdovirus fin e (MMV-F ) 
causes fine yellow stripes along most of the leaves 
except the lower ones where chlorotic spots appear. 

Maize mosaic virus rhabdovirus coarse (MMV-C) 
results in coarse yellow stripes parallel to the veins and 
a pattern of stripping in the lower two or three leaves 
identical to that caused by MMV-F in these leaves. 
Brown necrotic spots may occur along the coarse 
stripes. Symptoms of MMV-broken (MMV-B) appear as 
continuos yellow stripes separated by wide green areas . 
Internode shortening results in stunting of maize. 

Host range. The natural hosts are Sorghum verticil
liflorum R. cochinchinenses (= R. exaltata), Sectaria 
vulpiseta, maize and sorghum. 

Vectors. Maize mosaic rhabbdovirus is transmitted by 
P. maidis in a persistent manner. While the virus can 
be acquired in less than 15 minutes, optimum acquisi
tion requires 24 hours . The latent period in the vector 
varies between 9 and 12 days. Transmission can occur 
in as short a period as 15 minutes but transmission effi
ciency increases with length of inoculation access 
period. The virus is known to multiply in its vector. It 
is ""t seed-borne or sap-transmissible. 
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Particle structure. Maize mosaic rhabbdovirus has 
bacilliform particles measuring 230 nm x 90 nm which 
is typical of rhabdovirus. 

Control. Destruction of alternative hosts such as S. 
uerticilliflorum, is effective for the control of MMV in 
Mauritius . Resistant maize hybrids have been identi
fied . 
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7 II,!_ .y •• pot vi,. (IiESy) 

Geographical distribution. A virus serologically relat
ed to panicum mosaic sobemovirus (PMV) but na med 
maize eyes pot virus has been reported from Cote 
d ' Ivoire . 

Symptoms. Maize eyespot virus causes yellow eye-spots 
on young leaves, which generally spread and cover the 
whole leaf as the plant ages . Infected plants are 
reduced in size. 

Host range. Maize is the only host reported so far ; other 
graminaeceous plants such as wheat and oats can be 
experimentally infected but are symptomless . 

Transmission. The virus is readily sap·transmissi· 
ble, but no insect vectors have been identified. 

Strains and serological relationships. Fauquet and 
Thouvenel (1987) reported a serological relationship 
PMV but not with Saint Augus tine decline virus, t o 
which PMV is closely related . 

Particle structure. Particles are isometric and mea
sure 26 nm in diameter. 
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8 Guinea grass mosaic potyvlrus (GGUV) 

Geographical dis tribution. Guinea grass mosaic poty· 
virus has been reported from maize in the central and 
southern parts of Cote d'Ivoire, where infection is pro
bably widespread . 

Symptoms. Symptoms In ma ize consis t of a green , 
s light mosaic on young leaves which later disappears 
on old leaves. The lack of prominent symptoms may 
expla in why t he disease has not been reported outside 
Cote d' lvoire. 

Host range and vector. Natural hosts a re P. maxi· 
mum, millet and maize. The aphid , R. maidis t rans
mi ts the ma ize stra in (GGMV-BJ in a non pers istent 
ma nner ; GGMV is readi ly sap-tr a ns miss ible but not 
seed-borne. 

Strains and serological relationship. Several serologi
ca ll y related str ai ns have been distinguis hed : the 
Guinea g rass strai n (GGMV-AJ, t he m aize s train 
(GGMV-BJ, and the pearl millet strain (GGMV-D. 

Particle structure. Guinea grass mosaic potyvirus has 
filam entous pa rti cles 825 + 15 om long and 13 + 1 nm 
wid e . 

28 



9 Virus dlsillesin non-tropIcaJ Africa 

Several other virus diseases occur in African countries 
outs ide the tropi cs. These include cucumber mosaic 
cucumovirus (CMV) which occas iona lly infects maize 
in southern Morocco and Cynodon chlorotic s treak 
rhabdovirus (CCSV), which was fLrs t observed on maize 
in southern Morocco in 1974 and subsequently found to 
be endemic in Bermuda grass Cynodon daclylon . 

Cynodon chlorotic st reak rha bdoviru s occu rs in 
Bermuda grass in Fran ce, Spain, Jordan and Tanza
nia . The virus causes stunting and chlorotic streaking 
in both Bermuda grass a nd maize. It is transmitted by 
the delphacid planthopper Toya propinque. The virus 
particles a re bullet-shaped a nd measure c. 72 x 240 nm . 
Cynodon chlorotic streak rha bdovi rus a ppears to be 
prima rily a vi ru s of C. dacly lon a nd only secondarily 
a virus of maize . 

Maize ye llow s tripe tenuiviru s (MYSV) (synonym : 
maize fine str ipe, maize chlorotic stunt) has been re
por ted from Egypt and natu ra lly infects maize, sor
ghum , wheat and barley . It is trans mitted by Cicaduli
na chinai in a persistent ma nner . The particles are 
usua lly fl exous 5.7 nm wide. The virus is tentatively 
considered to be a member of the tenuivirus group. The 
virus may infect maize elsewhere in Africa as both 
hosts and vectors occur outside Egypt. 

Brome mosa ic bromovirus (BMV) occurs in maize in 
South Africa , where it causes a mild mosaic or a letha l 
necrosis of seedlings. Brome mosaic virus a lso occurs 
in grasses and wheat a nd it is transmitted by Diuraphis 
noxia and other grain aphids . 



Another virus reported from maize in South Africa is 
barley stripe mosaic hordeivirus. Maize plants in
fected with this virus exhibit abnormal growth and yel
lowing. 

Barley yellow dwarf luteovirus (BYDV) has been found 
infecting maize in Morocco. Barley yellow dwarf 
luteovirus is known to infect wheat and barley in vari
ous African countries including Tunisia, Egypt, 
Ethiopia, Kenya and South Africa, but it is not known if 
the virus also infects maize in these countries. Further 
studies to ascertain if maize acts as a host for BYDV in 
tropical mid-altitude African regions appear justified. 
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1 1 Suggeatlona for tralnera 

If you use thi s Resea rch Guide in tra ining: 

Generally: 

• Di stribute handouts (including this Research 
Gu ide) to trai nees one or seve ral days before your 
training activity, or dis tribute them at the end of 
your presentation. 

• Do not dis tribute handouts at the beginning of a pre
sentati on . othe rwise trainees wi ll read instead of 
li sten to you . 

• Ask trainees not to take notes, but to pay full atten
tion to the t raining activity . Assure them that your 
ha nd out s (o r thi s Resea rch Gu ide) contain a ll rele
vant informati on . 

• Keep your trai ning activities practical. Reduce the
ory t.o the minimum tha t is necessa ry to follow the 
practica l exe rcises . 

• Use the q ues t ionna ire on page 4 (or a se lecti on of 
q ues ti ons) for exa minations (quizzes, pe r iodical 
test s . e tc .). Allow consulta ti on of ha ndouts and 
books during e xaminations . 

• Promote int eraction of tra inees. Allow questions , 
but do not deviate from the subject. 

• Control your time. 
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Specifically: 

• Discuss with trainees experiences and problems of 
virus diseases of maize in their countries/regions 
(10 minutes). 

• Present and discuss the content of this Research 
Guide, considering the study materials listed on 

page 3 (11, hours). Restrict your presentation and 
discussion to the diseases that are most important in 
trainees' countries. Have plenty of living plant 
samples available for each trainee. 

Do not present all details of the Research Guide. Do 
not spent much time on diseases that you cannot 
demonstrate with living plant samples. 

• Conduct the field and laboratory practicals suggest
ed on page 3 in groups (3-4 trainees per group; 1, 
day). Make sure that each trainee has the opportu
nity to practice. Have resource persons available 
for each group and practIcal. 
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InlematJonallnslilule of Tropical Agriculture 
InslllullnlemaltOf'lai d'agricullure trOptCale 
InsOtulo Inlemacional de Agncullura TropICal 

(lilA) 
(IITA) 
(IITA) 

The Intemationallnstitute of Tropical Agnculture (lITA) /s an intema
tional agncultural research center in the ConsultatNe Group on Intema
t;anal Agriculcural Research (CGJAR), which is an association of about 
SO countnes, international and regional organizations, and pnvate 
foundations. IITA seeks to Increase agncultural production m a sustain-
able way, ", order to improve the nutncional staCUs and o,wU-being of 
people in tropICal sub-Saharan Africa. To ach~ve thIs goal, IITA con
ducts research and tl'3lllln!}, provkJes informatIOn, collects and exchanges 
germplasm, and encourages transfer of technology, If) partnership WJrh 
Afncan nar-lOnai agncultural research and development programs. 

L '/nstieue IntematlOnal d 'agriculture trOplCa/e (IITA) est un centre In-
tematlOnM de recherche agncoJe, membre du Groupe consultatlf pour la 
recherche agncoJe mtematlOtlale (GCRAl), LIIIe assocl8tlOn regroupant 
que~ SOpays, cxganlsatJOns mtemar-lOtla/es et r~lOf)8les et fondatlOns 
pnvi:es. L 'IITA a pour objectlf d'accroir-re dtlrablement la productIOn 
agncole, arm d'ameliorer /'alimenl'allon el Ie blen-elre dfi populatIOnS 
de ,'Afnque tf'Oplale subsahanenne. Pour attemdre cel obJect", /'IITA 
mene des actlVltes de recherche et de formatKN1, dtvulgue des ",forma
tlOtlS, reurot eC echange du matenelgeneClQtJe et encourage Ie transfert 
de technologIes en coifabor'allOfl avec les programmes natlOfl8ux afrlCalns 
de recherche et deveioppemenc. 

o InSllluto IntemaclOftai de Agncultura TropICal (IITA) e um centro 
IfltemaclOl1a1 de Invest'9~ao agricola pertencendo ao Grupo Consult/vo 
para Invesr'9~ao Agricola IntemaclOnai (GOAJ), uma assocl8(:ao de 
cerca de SO palSes. cxgaroz8f6es IntemaclOftalS e regKNfalS e fu~6es 
pnvadas. 0 IITA procura aumentar cAlraveimente a produt;fJo agricola 
para rneIhor.Ir a al,mentilfAo e 0 bern-estar das popu/~64!s da Afnea 
UaplCai ao sui do Sahara. Para alciJfJ(:8T esse obJeclVO. 0 ITA conduz 
aclMdades de Invest'93f;ao e trelll8menlO. fornece Iftforrna(:6es, reiJne e 
troca macenalgenetlCo e favorece a transferencla de tecnologlas en cola
borarao com os program as naclOftalS afflcanos de InVesl'!}8(:ao e 
desenvo/v"flIento, 


