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Abstract : ; s e i e iy
Maize is a multipurpose crop and a staple Jood for millions of people in Nigeria but its potential yield is
 constrained by several viruses. Maize lethal necrosis disease (MLND) is a new virus
maize farms in East Africa with attendant field abandonment and huge financial Sk
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analysis of leafl samples

samples were subjected to Enzyme-Linked Immunosorbent Assay (ELISA) according to
ocol of Kumar (2009). Samples were ground in sterilized mortar at the rate of 100 mg/ml.
carbonate buffer pH 7.4 (0.015 M sodium carbonate plus 0.0349 M sodium bicarbonate
distilled water). One hundred microlitres of the leaf extract was added to each well of
2 plates (Thermo Scientific “Nunc”, Milford, MA). The plates were incubated at 37°C
- and washed three times with phosphate buffered saline-Tween (8g NaCl, 1.1 g
2 g K2HPO4, 0.2 g KCI, 0.5 mL Tween — 20, 1 L distilled water, pH 7.4) (PBS-T). A
on [3 % (w/v) dried non-fat skimmed milk in PBS — T] was applied at the rate of

‘This was followed by incubation of the plates at 37°C for 30 minutes. The plates
d on a paper towel.
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jonal antibodies (PAbs) for MCMV, MDMV and MSV were diluted (1:2000; v/v) with
buffer [half strength PBS-T containing 0.05 % (v/v) Tween-20, 0.02 % (w/v) egg
2 % (w/v) polyvinylpyrolidone] and 100 pL each was tested against extract of each
cample. Plates were incub_alcd again at 37°C for 1 hour, washed thrice and 100 pL of the goat anti-
rabbit antibody diluted with conjugate buffer (1:15,000) was added to the wells. The plates were
incubated at 37"(.3 for 1 hour apd washed. Afterwards, 100 pL of p-nitrophenyl phosphate dissolved
in substrate buffer (97 mL diethanolamine, 1000 mL H0, pH 9.8) was added to the well. The

Jates were finally incubated in the dark at room temperature (37°C) overnight. Absorbance of
virus concentration was recorded at 405 nm (A4os) using a microplate reader (MRX, Dynex
Technologies, Inc., USA). Values of ELISA readings twice those of the healthy control were

considered 0 be virus positive.
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esults
] otal of 67 (approximately 62%) samples out of 108 reacted positively with MSV polyclonal
antibody (Table 2), whereas none was detected by MCMV and MDMV. Of the total MSV positive
camples, 14.9% were collected from Akwa Ibom State. Among the LGAs surveyed in Akwa Ibom
gtate, the highest incidence (4.5%) of MSV was encountered in Uyo LGA and the samples were
collected from Uyo town. Some of the severely infected plants exhibited marked stunting and poor
cob production. In such plants, more than 70% of the leaf surface was covered with whitish or
chlorotic streaks. Moreover, severity of MSV infection was more acute on the early infected plants
than those infected at advanced growth stage. The leafhopper vector of MSV was frequently
observed on young maize plants in most fields. However, in Esit-Eke, Nsit-Atai and Okobo LGAs,
a niform MSV disease incidence of 3% was found. Conversely, the lowest MSV disease
incidence (1.5%) was observed in Abak LGA. In this LGA, the MSV positive samples were
collected from Utu-Abak. In Esit-Eke LGA, the samples that reacted positively with MSV PAb
were collected from Ekpene-Obo. For Nsit-Atai LGA, the MSV infected maize plants were

collected from Odot 2. However, in Okobo LGA, the MSV positive samples were collected from
Nung-Atai-Etta and Nung-Udom-Odobo.

sidence of MSV was higher in Cross River State (20.9%) than Akwa Ibom State (14.9%)
henotypic changes in morphology and general performance of susceptible maize plants
ported for Akwa Ibom State (Table 2). Majority of the samples collected from Odukpani
ositively with MSV PAb and consequently accounted for the highest (7.5%) among the
visited in the State. In Atampa and Biase LGAs, a similar proportion (4.5%) of MSV
samples was found. This was followed by an incidence of 3 % observed in Calabar
I while the lowest (1.5%) MSV incidence was found in Ikot-Ekpene LGA. The virus
ples from Atampa LGA were collected from Awi while those of Biase were found at
o-Ntan, Moreover, in Calabar Municipal LGA the samples that tested positive for MSV

ected from Bacoco. For Ikot-Ekpene LGA, the MSV positive sample was found at Akai.
 positive samples from Odukpani LGA were collected at Ikot Nyong.

[ the for States surveyed, the proportion of samples that reacted positively with MSV PADb was

ghest in Kano State (41.8%) (Table 2). Among the LGAs visited in the State, the highest

positive samples was encountered in Tofa (11.9%). All the virus positive samples

A were collected at Lambu-Dantsu. In Ungu LGA of Kano State, about 10.4 % of
nples reacted positively with MSV PAD and all were collected from Rimin-Gata. In
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and Malumfashi LGAs which exhibited similar (6%) level of MSV

ve samples were obtained from Jaza and Deyi. The incidence of MSV
3 and 1.5% of the overall, respectively, In Charanchi, the MSV

from Gangara, whereas that of Rimi LGA was collected from

s Maize #treak virus polyclonal antibody in Enzyme -
Assay (ELISA)
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Musawa Kurku-Jambi 0.162
Musawa Kurku-Jambi 3.073 +
Rimi Lambar-Rimi 0.163 i
Rimi Lambar-Rimi 0.890 N
trol = 4.000; Healthy Control = 0.193

on and Conclusion it W

staple food for millions of people in Nigeria and is cultivated in all agro-ecological
e country. Since the oulbreak‘o[ MLND in some East African countries, the disease has
to spread within and to neighbouring countries with attendant food shortage and
ardship in the affected areas. In the face of a rapidly growing population and the need

poverty among the smallholder farmers, pest-induced losses due to MLND must be
¢ symptomatic samples that tested negative were

probably infected by pathogens other
nvestigated in the present study. Although MSV was detected in all the States surveyed,
idence was generally low. The negative reaction of all the samples to MCMV and
M P_olyclonal antibodies implied that the surveyed areas were free of MLND. This is similar
findings of Salaudeen ef al. (2015).
ne s

for regular surveillance cannot be over-emphasized because the costs associated with a
or disease incursion can be very high for farmers, industry,

the community, the environment
aging incursions and preventing outbreaks (National Plant Biosecurity, 2013). Cross-
est and diseases are better controlled in collaboration with other countries which is a policy
n tackling plant diseases in Nigeria (Ojo, 2015). Therefore, absence of MLND in the country
ay be partly attributable to surveillance, information sharing and awareness campaigns being
aken by the neighbouring countries. Moreover, since the outbreak of MLND in East Africa,
been intensive campaign and sensitization by agricultural extension agents, Agricultural
pment Programmes (ADPs), non-governmental organizations (NGOs), National
tural Seeds Council (NASC), Research Institutes and Nigeria Agricultural Quarantine
ces (NAQS) in Nigeria.

ze lethal necrosis disease is transmitted by seed and insects, This underscores the use of clean
s in order to keep uninfected ecologies free of the disease. Seed companies are expected to
major role in this regard. In East Africa where the disease has been reported, many seed
anies had their seeds rejected at the international markets. Therefore, seed companies need
n key staff on internal seed testing of seed materials for the presence of MLND before
tributing or exporting them (Owino et al., 2015). The pattern of spread of disease offers clue
for intensification of surveillance at certain locations in the country. Monitoring of possible entry
p'dipts of diseases exotic to the country is a strategy employed to prevent introduction of new
disease (Ojo, 2015). Increased surveillance, restricted movement of seeds from endemic areas,

sharing of information and stepping up collaboration among African countries would help to
contain the spread of the disease.

ol
m

Virus diseases are much more difficult to manage than diseases induced by bacteria, fungi and
nematodes because there are no chemicals for direct control. Plant breeding is an effective tool for

adapting to new challenges of biotic and abiotic stresses in agriculture. Breeding for disease
resistance or tolerance is a priority in the national breeding programme for controlling emerging
diseases. Therefore, there is need for development of

MLND resistant maize varieties as a
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achieve alone and ity [,..||::. t(:( st N".‘l-“.“mm“ outcomes that no single "tl'ty seaw

continue to complement pu lh. more lhnul the sum u.| its parts, The agricultural hased NGOs should
< government policy and actions targeted at excluding MLND from Nigena.
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