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Non-traditional Methods for Controlling Maize Late Wilt Disease
Caused by Cephalosporium maydis
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ABSTRACT

In an attempt to search for alternative control methods to pesticides, certain bio-control formulations (Bacillus subtilis
1, B. ubtilis 3, B. pumilus, Pseudomonas fluorcscens and Epicoccum nigrum), bentocidc, zinc oxide nanoparticles and
nanosilica were tested against Cephalosporium maydis, the causative fungus of late v.rilt disease of maize, under field
conditions of Kafr El-Sheikh Governorate, Egypt in 2011 and 2012 growing seasons. Results showed that the bio
control formulations were the most effective treatments against the disease, followed by nanosilica, bentocide and
nanozinc oxide, dcscendingly in both growing seasons, with respect of pre-emergence damping off, disease incidence
and crop yield. As well, the bio-control fonnulations showed the highest level of defense enzymes activity in maize post
treatment, followed by nanosilica, nanoznic oxide and bentocide, descendingly in both seasons. Assayed materials
represented potential effective alternatives to fungicides for controlling late wilt of maize.
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INTRODUCTION

Maize (Zea MBys) is one of the most important
cereals for both human and animal consumption and
grown for grain and as forage. Late wilt of maize,
caused by the fungus Cephalosporium maydis
(Samra et aI., 1963) is one of the most important
fungal diseases in Egypt. This disease also was
reported in India (Payak et aI., 1970) and in Hungary
(pecsi and Nemeth 1998). C. maydis reproduces
asexually, and no perfect state has been identified.
Saleh et al. (2003) stated that the pathogen is clonal
in Egypt and the Egyptian population contained four
lineages, three of which were widely distributed
throughout the country,

Generally, com diseases are controlled or
reduced by management decisions and practices
made prior to planting; however, there are several
exceptions, Foliar fungicides are frequently used in
seed production fields to control economically
important foliage diseases. Chemical compounds
have been used to control plant diseases (chemical
control), but abuse in their employment has favored
the development of path'ogens resistant to fungicides
(Tjamos et aI., 1992). By contrast, the use of
microorganisms that antagonize plant pathogens
(biological control) is risk-free as it results in
enhancement of resident antagonists (Monte, 200 I).
Biological control of fungal plant pathogens appears
as an attractive and realistic approach, and numerous
microorganisms have been identified as bio-control
agents.

Nanotechnology has offered an important role for
improving the existing crop management techniques

(Nair et aI., 2010). It is a promising technique in
plant pathology either by providing controlled
delivery of functional molecules or as diaguostic
tool for disease detection, an important step in plant
disease treatment (Sharon et aI., 20 I0).

The present study was carried out to test the
efficacy of certain bio-control agents, bentoicide,
zinc oxide nanoparticles and nanosilica against
C. maydis emergency percentage, disease severity
reduction and corn yield increase, as well on the
simulation of defense enzymes in com plants after
treatment.

MATERIALS AND METHODS

Tested materials
The nanosilica and zinc oxide nanoparticles were

obtained from Egypt Nanotech Company Limited,
Cairo, Egypt with a purity of 99.99%. The bentocide
formulation (a diatomite, siliceous sedimentary
rock] is produced by the EI Abram Mining
Company, Cairo, Egypt. Bacillus subtilis I,
B. subtilis 3, B. pumilus, Ps. fluorescens and
E. nigrum as bio-control agents were obtained from
the Plant Pathology Research Institute, Agriculture
Research Centre, Giza, Egypt.

Preparation ofbio-control formulations
The talc-based formulation of each bio

control agent was prepared by some modifications of
the method developed by Commare et aI., (2002).
The selected bio-control formulations were
inoculated into the KB broth and incubated in a
rotary shaker at 150 rpm for 48 hr at room
temperature (28± 2°C), One kg of talc powder was
















