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Abstract 
 

A survey for viruses infecting sugarcane fields in Makarfi and Sabon Gari Local Government Areas of Kaduna 

State was conducted in 2012. Leaves of Sorghum bicolor, Zea mays (maize), Capsicum annum var longum, Pennisetum 

typhoides (millet) and weeds expressing virus-like symptoms were collected. The samples were tested for the presence of 

Sugarcane Mosaic virus (SCMV) and Johnsongrass Mosaic Virus (JGMV) using Double Antibody Sandwich-Enzyme 

Linked Immunosorbent Assay (DAS-ELISA) and Maize Dwarf Mosaic Virus (MDMV) and Sorghum Mosaic Virus 

(SrMV) by Triple Antibody Sandwich-Enzyme Linked Immunosorbent Assay (TAS- ELISA). Among the 11 weed flora, 

four were found to be infected with SCMV, while one was coinfected with MDMV and SrMV. SCMV was also detected 

in maize samples. Out of the three millet samples tested, one was infected with SCMV and another infected with SrMV. 

SCMV was also detected in sorghum while coinfection of SCMV and SrMV was found in another sorghum sample. 

SCMV was also detected in a broad leaf crop Capsicum annum. This is the first report of SCMV infections in 

plants other than sugarcane and especially broadleaf plants in the areas. 
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Introduction 

Sugarcane (Saccharum officinarum L.), belongs 

to the family poaceae, it is a high value cash and food 

crop. Mosaic is one of the most destructive viruses of 

sugarcane (Subba et al., 2011). Sugarcane Mosaic 

Diseases (SCMD) caused by SCMV, JGMV, MDMV 

and SrMV are single stranded positive sense RNA 

virus in the genus Potyvirus (Potyviridae). Mali and 

Thakur (2000) reported SCMV, MDMV and SrMV in 

sugarcane  in  India.  Mohammadi et al. (2006) reported  

that SCMV is the prevalent potyvirus and the main 

causal agent of mosaic on maize plants and 

Johnsongrass in Iran. Sharma and Misra (2011) 

reported high incidence of MDMV in China, South 

Africa and United States of America in maize. However, 

in Nigeria, Dangora et al. (2014) reported SCMV, 

MDMV and SrMV in sugarcane samples of Makarfi 

Local Government Area of Kaduna State. Wada et al. 

(1999), reported SCMV incidence of 6% based on sap 

inoculations on susceptible maize varieties from the 

Southern Guinea Savannah Zone of Nigeria. As these 

viruses are transmissible through infected seed cane and 

aphids, they pose the risk of accidental introduction into 

previously disease free regions. SCMD induce similar 
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interveinal pale green and yellow chlorotic stripe    

symptoms in infected sugarcane and are 

indistinguishable based on the foliar symptoms. Thus 

diagnoses of these viruses in weeds and cereals 

intercropped with sugarcane are important insect pests 

found associated with sugarcane leaves are important 

in order to determine SCMD host range and to 

design effective management practices. This paper 

reports the occurrence of SCMV, MDMV and SrMV 

for the first time in weeds and cultivated crops other 

than sugarcane in Kaduna State, Nigeria. 

Materials and Methods 
 

Survey for SCMD in weeds and crops of the 

major sugarcane growing areas of Makarfi and Sabon 

Gari L.G.As. Leaves of weeds exhibiting virus-like 

symptoms within and at the edge of sugarcane fields 

were randomly sampled. Maize intercropped with 

sugarcane as well as sorghum grown as hedges were also 

randomly sampled. Cultivated broad leaf plants grown 

near sugarcane fields were also sampled randomly in 

farmers’ field in both Makarfi and Sabon garri L.G.A. 

The samples collected were stored on ice box. Weeds 

were identified in the herbarium, Department of 

Biological Sciences,  Ahmadu Bello University, Zaria, 

Kaduna State. 

DAS- ELISA for the Detection of SCMV and JGMV 
 

Antibodies to SCMV, JGMV and positive control 

were obtained from DSMZ, Germany. 20 µl of 

purified IgG was diluted (1:1000) in 20 ml coating 

buffer (1.59 g/dm3 sodium carbonate + 2.93 g/dm3  

sodium bicarbonate +  0.2  g/dm3   sodium  azide).  Wells 

of microtitre plates (Nunc) were coated with 200 µl of 

IgG and incubated at 37°C for 4 hrs. Plates were then 

washed thrice in PBST and   tapped   dry   on   tissue   

paper. Leaf   tissues   were homogenized separately using 

sterilized pestle and mortar at ratio of 1 g leaf tissue per 

4 ml extraction buffer [PBST+2% PVP (Polyvinyl 

pyrrolidone)]. 200 µl aliquots of the test sample was added 

to duplicate wells and incubated at 4°C overnight. Plates 

were washed thrice as above with PBST and 200 µl anti- 

virus conjugate was added to each well, incubated at 37 °C 

for 4 hrs and washed as above. Freshly prepared substrate 

[10 mg p-nitrophenyl phosphate in 10 ml substrate buffer 

(97 ml/dm3 diethanolamine + 600 ml/dm3 distilled water + 

0.2 g/dm3 sodium azide)] was added (200 µl) to each well 

and incubated at room temperature. Colour change was 

recorded by visual observation. Absorbance (A405nm) values 

were recorded in a microplate reader (optic ivymen system  

2100 c) after 1 hr  at  room  temperature  and overnight 

at 4°C. A405nm values greater than two times that of the 

healthy control were considered positive. 

TAS ELISA for the Detection of MDMV and SrMV 

Plates were coated with antisera to MDMV and 

SrMV in coating buffer as recommended by the 

manufacturer (1:1000) and incubated at 37°C for 4 

hrs. Plates were then washed thrice in PBST. Unbound 

spaces were blocked with 2% skimmed milk (Sigma, 

USA.) in PBST and incubated at 37°C for 30 min. Test 

samples were prepared as described for DAS ELISA 

above and 200 µl were added to the wells and 

incubated at 4°C overnight. Monoclonal antibody at 

1:1000 in conjugate buffer was added to each well after 

washing as above and incubated at 37°C for 4 hrs. Plates 

were washed and 200 µl anti-virus conjugate was added 

to each well and incubated at 37°C for 2 hrs the plates 

were washed in PBST. Freshly prepared substrate   [10   

mg   p-nitrophenyl   phosphate   in   10   ml substrate 

buffer (97 m/dm3l diethanolamine + 600 ml/dm3 distilled 
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water + 0.2 g/dm3 sodium azide)] was added (200 µl) 

to each well and incubated at room temperature. Colour 

change was recorded by visual observation. A405nm 

values were recorded in a microplate reader (optic 

ivymen system 2100 c). Absorbance values greater 

than two times that of the healthy control were 

considered positive. Data recorded were analyzed using 

ANOVA, and were significant, DMRT was used to 

separate the means. 

Results and Discussion 
 

Occurrence of SCMV, SrMV and MDMV in Weeds 

 
According to the results, presence of different 

viruses were detected in five weeds samples: 

Commelina benghalensis (a broad leaf weed) from 

sugarcane fields in Mayere and Dan Kwaire villages, 

Sorghum arundinaceum from Gubuchi and Arundo 

donax from Kwangila were positive for SCMV while 

Cymbogon giganteus from Unguwan Bature was 

coinfected with MDMV and SrMV, out of total of 

eleven weeds tested (Table 1). The weeds that were found 

infected with the virus belong to family Poaceae except 

for Commelina benghalensis (Commelinaceae). These 

results are contrasting with earlier work of Koike 

(1970) and Shah (1994) who reported that the host range 

of SCMD is restricted within Poaceae family. On the 

other hand, the viruses were not detected in Cyperus 

cyperoides, and Imperata cylindrical. However, mixed 

infections of MDMV and SrMV were recorded in 

Cymbogon giganteus used for fencing sugarcane field at 

Unguwan Bature. The results agreed with findings of 

Mohammed and Behzad (2009), in which they reported 

that SCMV is important in corn, johnsongrass and 

sorghum in Iran and can naturally infect these crops in 

fields as well as wild grass species as overwintering and 

virus infection source. A. donax is being used as hedge, it 

mostly reproduces vegetatively by underground rhizome. 

The rhizome are tough, fibrous and hardly dry 

(Mackenzie, 2004), as such serve as disease reservoir 

since it survive the dry season (overwinter) as rhizome 

and grow during the raining season (Boose and Holt, 

1999). 

Occurrence of SCMV and SrMV in Cultivated Crops 

 
The presence of virus titer was detected in six 

samples: A broad leaf crop, Capsicum annum var 

longum (Solanaceae), from Nassarawa Doya was 

positive for SCMV. SCMV was also detected in 

Pennisetum typhoides from Bomo, Sorghum bicolar from 

Gubuchi and Zea mays from Makarfi. While Pennisetum 

typhoides from Makarfi tested positive for SrMV, dual 

infection of SCMV and SrMV were detected in Sorghum 

bicolar from Gwanki. Maize and pepper are usually 

intercropped with sugarcane as the main crop while 

sorghum and millet are mostly grown as fence around 

sugarcane fields. SCMV, MDMV and SrMV are 

important in maize (Z.  mays),  sorghum (S. bicolor), 

millet (Pennisetum typhoides)  and  pepper (C. annum 

var longum) and can naturally infect these crops in the 

fields. This is in agreement with the findings of Xu et al. 

(2008) who reported that SCMV and SrMV can infect 

maize, sorghum and other important crops, which are 

usually grown in the same areas as sugarcane, and 

resulted in serious disease problems in China and many 

other countries. Rao et al. (2004) reported sorghum as 

host of SCMV in India. While Xu et al. (2008) reported 

high incidence of double infections of SCMV and SrMV 

in both hybrid and noble sugarcane. However, Suranto 

(2002) reported the occurrence of only JGMV and not 

SCMV, MDMV and SrMV in Krish sorghum in 
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Darling Downs, Queensland. The detection of the three 

viruses inducing mosaic in cultivated c r o p s  suggests 

transmission from the crops to sugarcane   and vice 

versa. With introduction of n e w  improved seed 

varieties, such crops will be at risk because of the 

potentials of these crops to get infected, which in 

turn will have adverse effect on food security. 

Sorghum bicolor and Pennisetum typhoides serve as a 

major food source in the areas, however these crops are 

intercropped with sugarcane as well as grown as sole 

crops in neighboring sugarcane fields. During harvest 

especially the   ones grown    as    hedges, head   is    fully  

Table 1. Detection of Sugarcane Mosaic Disease in weeds associated with sugarcane fields in M 
 

 
Reaction against 

 

  Location Plant species SCMV JGMV MDMV SrMV   

Mayere Commelina benghalensis + - - - 

Dan Kwaire Commelina benghalensis + - - - 

Anguwan Bature Cymbogon giganteus - - + + 

Durum Cyperus cyperoides - - - - 

Ruma Cyperus cyperoides - - - - 

Gidan Zarto Cyperus cyperoides - - - - 

NassarawaDoya Imperata cylindrical - - - - 

Bargi Imperata cylindrical - - - - 

Gubuchi Imperata  cylindrical - - - - 

Gubuchi 

Kwangila 

Sorghum arundinaceum 

Arundo donox 

+ 

+ 

- - 

- - 

- 

- 
 

+ Presence of virus infection; - Absence of virus infection 

 
Table 2. Detection of Sugarcane Mosaic Disease in crops intercropped with sugarcane in Makarfi and S/Gari LGAs 

 
 

 

Reaction against 

Location Plant species SCMV JGMV MDMV SrMV 
 

Gubuchi 
 

Sorghum bicolar 
 

+ 
 

- 
 

- 
 

- 

Gwanki Sorghum bicolar + - - + 

Nassarawa Doya Capsicum annum var longum + - - - 

Gimi Citrullus lanatus - - - - 

Durum Zea mays - - - - 

Gwanki Zea  mays - - - - 

Makarfi Zea. Mays - - - - 

Makarfi Zea. Mays + - - - 

Bomo Pennisetum typhoides - - - - 

Kwangila Pennisetum typhoides - - - - 

Makarfi Pennisetum typhoides - - - + 
 

+ Presence of virus infection; - Absence of virus infection 

removed leaving the stock from which leaves sprout and 

flourish,  maintaining disease inocular throughout the 

year. It is suggested that farmers should adopt other 

mode of fencing like using dried stock instead of living 

stock. Capsicum annum is grown as sole crop opposite 

and adjacent to sugarcane field while in few cases it is 
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intercropped with sugarcane, so the detection of SCMV 

in this plant which is a broad leaf crop is of significant 

importance in the ecology and epidemiology of this 

disease because after harvest, most of the stands survive 

the dry season and the new leaves with the symptoms 

develop as soon as rain starts. This shows the continuity 

in development and maintenance of the disease. This is 

the first time a broad leaf crop is reported to be infected 

with SCMV in the area. The detection of the viruses in 

weeds and cultivated cereals associated with sugarcane 

fields contributes to our knowledge of ecology and 

epidemiology in the areas studied and it can also be of 

help in designing disease management strategy for 

SCMD. This paper reports for the first time detection of 

virus isolates of S C M D  from weeds and cultivated 

crops associated with sugarcane fields in Kaduna State. 
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