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Abstract

Kutawa, A. B., Ahmad, Kh., Ali, A., Hussein, M. Z., Wahab, M. A. A., & Sijam, K. (2021). State of the art on south-
ern corn leaf blight disease incited by Cochliobolus heterostrophus: detection, pathogenic variability and novel
control measures. Bulg. J. Agric. Sci., 27 (1), 147-155

Corn is grown mainly for human utilization either in its fresh or processed form. However, the decline in the average corn
yield has been attributed to the poor cultural practices, and this essentially involves failure to employ effective control mea-
sures. Southern corn leaf blight (SCLB) disease has been identified as one of the main challenges hampering corn yield. In this
regards, the main focus of this paper is to critically review the recent studies on the SCLB pathogen detection, pathogenic vari-
ability and control methods. This includes a concise overview of the taxonomy, morphological and molecular characteristics as
well as pathogenicity. More so, the recent advances in the control measures were diligently reviewed and reported in this paper.
Southern corn leaf blight is a foliar disease caused by a fungal pathogen Bipolaris maydis, anamorph or Cochliobolus heteros-
trophus, teleomorph. Based on morphological characteristics, the colony colour of the pathogen was found to be grey, grey to
green, dark grey and light grey. The conidial shape was elongated and it length and width ranges from 42-133 pm and 6-21 pm
respectively. Both universal and specific primers were used to identify the pathogen using molecular method. The best method
of controlling the disease is by using resistant varieties like brocade TSW and gang won, some new inbred lines (SLBR3 and
SLBRS5) were recently assessed to SCLB in Malaysia and found to be resistant to the disease. Moreover, Trichoderma harzia-
num (SH2303) and T atroviride (SG3403) have shown a strong biocontrol activity against SCLB pathogen. Cultural practices
like crop rotation and tillage helps immensely in minimizing the crop residues in corn growing farms.

Keywords: Cochliobolus heterostrophus; control measures; detection; pathogenic variability; southern corn leaf blight

Abbreviations: cms-T (Texas Male-Sterile Cytoplasm); GAPDH (Glyceraldehyde-3-Phosphate Dehydrogenase); ITS (In-
ternal Transcribed Spacer); PDA (Potato Dextrose Agar); SCLB (Southern Corn Leaf Blight); SLBR (Southern Leaf Blight
Resistant); TSS (Thai Super Sweet); TSW (Thousand Seed Weight)
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Introduction

Corn is grown mainly for human utilization as fresh or
processed form. It is cultivated for industrial purposes and
for feeding animals, the industrial uses of corn include: eth-
anol, flour, starch and cooking syrup (Kalawole, 2009). In
developed nations corn is used for two purposes: 1) as raw
material for extractive commercial ventures; and 2) as feed
for animals, specifically in forage and grain or sold forms to
the industry where feed is produced. In U.S, corn has little
consideration as human food (Moris, 1998). In the Europe-
an Union (EU), corn is utilized for consumption and also as
raw material to the industries (Bashir et al., 2018). Being
an insensitive and photoperiod crop, corn can be cultivated
consistently in different periods of the year. It is developed
in two seasons viz., autumn and spring. Notwithstanding, the
potential of yield during spring crop is much higher than that
of autumn sown corn yet high temperature at anthesis is an
extreme imperative to accomplish the potential of the yield
(Devegowda, 2004).

Various diseases such as southern rust, common rust,
sting, brown spots, seed rots, stalk rots, corn dwarf mosaic
virus, northern corn leaf blight and southern corn leaf bight
were found to affect corn, with different fields regularly en-
during serious losses (Johnson & Herrera, 1981). All parts
of corn are vulnerable to attack (the leaves, stalks, roots and
ears) at different phases of growth. Consequently, these dis-
eases reduce the quality and value of grain and might influ-
ence the operational costs. Stalk and leaf diseases are mostly
favored by wet and warm climate (Harry et al., 2009).

Southern corn leaf blight disease was first discovered in
the United States in 1923. It attacked the green tissue of the
leaves, by reducing the photosynthetic source area in corn
plant. With the exception of some outbreaks, before the
1970 epidemic, SCLB was not regarded as a major disease
of corn in the United States (Carson, 2016; Bruns, 2017).

Source of
Favorable

inoculuny/conidia

condition

Cochliobolus heterostrophus, telemorph (Nisikado) Hel-
minthosporium maydis is a necrotrophic fungal pathogen
and the causal agent of SCLB disease. The disease in most
cases is found amid the summer period in humid corn grow-
ing areas (Lim et al., 1971; Balint-Kurti et al., 2007; Tijjani
et al., 2018). Ye et al. (2012) stated that, SCLB represents
20-30% significant yield losses of corn. Southern corn leaf
blight disease cycle is a polycyclic disease, both asexual
spore and sexual ascospores can infect the corn plant. Asex-
ual spore is of great concern and known to occur naturally.
During hot period and favorable moist conditions, the co-
nidia are released from the infected corn lesions and spread
to the adjacent seedlings by wind or rain splashing (Naz et
al., 2012; Singh & Srivastava, 2012). After conidial arrival
on sheath (leaf of a healthy corn plant), these conidia grow
on the tissue of leaf by the process of germ tubes production.
The produced germ tubes may penetrate through the tissue of
the leaf or enter through natural openings such as the stomata
or hyderthode in order to cause infection (Figure 1).

There is need for an investigation on the portrayal of
SCLB pathogen and management strategies of leaf blight dis-
eases in corn producing regions. Although, some researchers
have worked to discover the actual pathogen causing SCLB
disease. Even now, a lot of work is required to study the
morphological and molecular characteristics as well as the
aggressiveness of the pathogen, for easy identification and
management of SCLB disease. This research work is aimed
to study the morphological, molecular and pathogenic vari-
ability of the SCLB fungal pathogen, as well as to come up
with novel management strategies of SCLB disease.

Distribution and Host Range

Cochliobolus heterostrophus race T pathogen was found
to be pervasive in the U.S Corn growing zones in 1970.
Race T was pathogenic on cytoplasm of Texas male-ster-

Early symptoms Severe symptoms

Fig. 1. Condition and processes of southern corn leaf blight disease infection on the host plant (corn)
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ile (cms-T), causing significant epidemic of SCLB disease
around 1970 to 1971 (Ullstrup, 1972; Ye et al., 2012). This
epidemic of disease resulted in huge yield losses in U.S. An-
other epidemic was reported by Ye et al. (2012) in Hubei
Province (China) in the year 1968 causing more than 400
million kg of corn yield losses. Similarly, there were SCLB
reports in countries like Malaysia, Nepal, Australia, Nicara-
gua, Bolivia, New Zealand, Nigeria, Malawi, Egypt, Brunei
Darussalam, Bhutan, Brazil, India, Myanmar, Ghana, (Siv-
anesan, 1987; Balint-Kurti et al., 2007; Manamgoda et al.,
2014).

The most economically natural hosts of C. heteros-
trophus includes: guinea corn (Sorghum bicolor) and corn
(Zea mays). Other host plant includes Bothriochloa insculp-
ta, Antirrhinum majus, Chloris gayana, C. virgate, Bra-
chiaria foliosa, Cymbopogon citratus, Coix lacryma-jobi,
C. martini, Dactyloctenium aegyptium, Cynodon dactylon,
Oryza sativa, Dianthus caryophyllus, Echinochloa colonum,
E. crus-galli, Digitaria ciliaris, Eleusine indica, Euchlaena
mexicana, and Eriochloa procera (Ullstrup, 1972; Naz et al.,
2012).

Symptomatology of Southern Corn Leaf Blight Disease

Early symptoms of “O” strain of SCLB fungus show up
as small diamond shaped lesions. When the lesions mature,
it became elongated (Singh & Srivastava, 2012). The growth
is restricted by nearby veins; finally the shape of the lesion
is rectangular, 2 to 3 cm in length. These lesions might com-
bine, creating a complete blight of vast zones on the leaves
surfaces, while “T” strain of the fungus caused extreme dam-
age to corn hybrids. The types of lesions formed by T strain
are bigger than those of O strain and are oval shape (Singh &
Srivastava, 2012). The necrotic lesions of SCLB are brown,
and at times having purplish tinge or brownish red edge,
sometimes zonate, coalesce and turn to grey, 2.5-3 cm long,
elliptic in the beginning and after that prolong longitudinally
to become rectangular when spots are confined by veins as
presented in Figure 2 (Manamgoda et al., 2014).

Taxonomy of Southern Corn Leaf Blight Pathogen

Cochliobolus (Sivanesan, 1987), Bipolaris and Curvu-
laria are plant pathogens having more than 60 hosts (plants)
(Drachsler, 1934; Shoemaker, 1959; Manamgoda et al.,
2011). A couple of species in these genera are infrequently
included in the infection of vertebrates. Phylogenetic inves-
tigations of Curvularia and Bipolaris have demonstrated that
the genus Cochliobolus is not monophyletic and some Coch-
liobolus species with short straight conidia cluster with Cur-
vularia (Barbee et al., 1999; Emami & Hack, 2002; Agrios,
2005). Pseudocochliobolus was principally separated from

Fig. 2. A brownish red necrotic lesion of southern corn
leaf blight disease on thai super sweet (TSS) variety of
corn, forming blighted zones on the surface of the leaves

Cochliobolus on the premise of sexual spore (Shah et al.,
2006), although it is considered as a synonym. In Pseudoco-
chliobolus, the level of ascospore curling is less than Bipo-
laris, and stromatic tissue is underneath the ascomata. High
intraspecific diversity of the ascospore and ascomata was
found by Alcorn (1988), who questioned their use in generic
delineation. Both Curvularia and Bipolaris produce asexual
states, which was the premise to synonymize Cochliobolus
with Pseudocochliobolus. In his monograph by Sivanesan
(1987) Cochliobolus is regarded as a synonym of Pseudo-
cochliobolus.

Morphological Variability of Southern Corn Leaf
Blight Pathogen

Drechslera, (Ito, 1930) was placed previously in sub-
genus Cylindro-Helminthosporium. Drechslera differ from
other different graminicolous Helminthosporoid by its ca-
pacity to develop a germ tube from any of the cells in the
distoseptate conidia (Sivanesan, 1987). Hilum morphology
can be considered in separating Drechslera and Bipolaris. In
Drechslera a flat scar exists inside the lowest portion of the
basal cell, though in Bipolaris it is unnoticeable or margin-
ally protuberant. The conidial shapes of C. heterostrophus
were curved and elongated and the conidial length and width
ranges from 42-133 um and 6-21 pm respectively, while my-
celial colour was brown and found to grow faster as present-
ed in Table 1 and Figure 3 (A-D).

The colony color of C. heterostrophus were grey, dark
grey, light grey and grey to green, while reversed colony ap-
pearance of C. heterostrophus were dark grey and black as
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Table 1. Cultural and morphological characteristics of southern corn leaf blight pathogen

Fungal Strains Colony Average Conidial Average Conidial | Host | Variety Source

Characterization Length, um Width, pm
Cochliobolus dark grey to black | 93.5+£4.0 (52-126) | 13.9+0.35 corn | Zhenghong | (Xiaofang et al., 2020)
heterostrophus 680+ | appearance (10-17) 505
C. heterostrophus blackish grey, entire | 64.9 3.1 (42-92) |14.4+0.57 corn | Zhenghong | (Xiaofang et al., 2020)
499 or irrengular margin (9-21) 505
C. heterostrophus Grey 60.5+2.2 (50-70) 14.0 +0.52 corn | Super (Tanaka et al., 1991)
MASHIKI2-2 (8-20)
C. heterostrophus Light grey 67.5+3.5 (54-73) 12.4+0.29 corn | Super (Tanaka et al., 1991)
HITO7711 (7-19)
C. heterostrophus blackish grey 51.38+2.0 (54-73) |13.0+0.3 corn | C-7 one (Sivanesan, 1987; Abdul
SL-1 (8-16) Gafur & Titik, 2002)
C. heterostrophus dark grey to black  [97.1344.3 (53-133) |12.3+0.28 corn | Bisma (Abdul Gafur & Titik, 2002)
SM-1 appearance (8-17)
C. heterostrophus dark grey 92.1143.9 (51-130) |11.4£0.19 corn | Gangwon (Injeong et al., 2018)
F169 (7-16)
C. heterostrophus dark grey to black | 70.13+3.7 (49-88) [10.4+0.1 corn | Gangwon (Injeong et al., 2018)
F217 appearance (7-15)
C. heterostrophus Grey to green 60.1542.3 (53-133) |10.5+0.1 corn | Gangwon (Sivanesan, 1987)
F218 (8-16)
C. heterostrophus dark grey 65.3843.02 (50-80) |13.74+0.34 corn | Thai super (Bashir et al., 2017a)
ETO001 (11-16) sweet (TSS)
C. heterostrophus Light grey 56.70+2.1 (48-83) | 11.34+0.18 corn | Thai super | (Bashir et al., 2017a)
ET002 (6-15) sweet (TSS)
C. heteros- dark grey 55.242.1 (47-77) 13.9+0.35 corn | Maiz-1 (Manamgoda et al., 2015)
trophus001 (11-15)
C. heteros- dark grey 77£3.8 (55-99) 10.4+£0.1 corn | Maiz-1 (Manamgoda et al., 2015)
trophus002 (6-17)

9

Fig. 3. A— Elongated spore of C. heterostrophus with a clear simple
septal arranged in a linear order; B — Brownish colour mycelia of
C. heterostrophus grown on PDA media after incubation for a period
of two weeks viewed under compound light microscope (magnifi-
cation 40X); C — Culture of C. heterostrophus showing dark grey to
green colour on PDA after incubation period of two weeks; D — Re-
versed view of C. heterostrophus culture showing dark grey coloration

after incubation for two weeks
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presented in Table 1 (Sivanesan, 1987). The sexual stage of
Bipolaris is called Cochliobolus, Exserohilum can be sep-
arated from different graminicolous Helminthosporoid by
having truncate in most cases with enveloping bubble and
protruding hilum (Alcorn, 1988).

Molecular Identification of Southern Corn Leaf
Blight Pathogen

Molecular analysis using rDNA sequence of internal
transcribed spacer (ITS) region, have supplemented classical
method of identification and yielded an accurate and quick
identification of several species from distinctive hosts ((Be-
goude et al., 2010; Mohali et al., 2010; Bashir et al., 2017b).
Barbee et al. (1999) worked on phylogenetic analysis of 32
Cochliobolus and Curvularia by using ITS sequences. Their
phylogenies showed two distinctive groups. Group one in-
cludes the most aggressive fungal pathogens, for instance,
C. heterostrophus, while group two comprises of fungal spe-
cies that were transferred from Cochliobolus to Pseudococh-
liobolus. Different sets of primers were used in identification
of C. heterostrophus fungus; these primers were either uni-
versal or specific as presented in Table 2.

Pathogenicity Test

Inoculation Protocol

There are numerous techniques for inoculating plants
with C. heterostrophus in a glasshouse. Attempts are being
made to alter them with the aim of developing a more precise

and effective method (Savory et al., 2012). To reduce cost,
energy and time in a pathogenicity test, an efficient method
of inoculation is required. Pathogenicity test is critical and
of vital role in assessing the resistant hybrids, in this manner
the spraying method of inoculation is essential as it influenc-
es the disease severity and disease incidence (Savory et al.,
2012).

Spraying Method

Spraying method is the basic technique that has been used
on cotyledon as well as in early stage of seedlings develop-
ment when they reach around one to three stage of true leaf
(Savory et al., 2012). The seedlings were splashed with the
spore suspension of C. heterostrophus using a hand-pumped
spray bottle. The concentration of spore suspension use var-
ies from 10° to 10° spore/ml as proposed by (Salati, 2010).
The spore suspension was splashed into the upper and lower
leaf surfaces continuously until runoff.

Pathogenic Variability of the Fungus

Three races of C. heterostrophus called O, T and C are
known so far. Race O is considered as the most widely rec-
ognized race in many regions like India, Brazil, Egypt, Ni-
geria and Myanmar, which is controlled by genes (Degani,
2014). Race T, caused the 1970’s epidemic of SCLB disease
in North America, this epidemic was particularly associated
with corn containing Texas male-sterile cytoplasm (cms-T),
which is controlled for the most part by cytoplasmic com-
ponents (Degani, 2014). The most conspicuous distinction

Table 2. Different types of primers used to identify southern corn leaf blight pathogen

Primer Primer Sequences (5°-3°) Gene Name Size (bp) | Source
TS1/ITSS (5’-TCCGTAGGTGAACCTGCGG-3’) Internal transcribed 250 (Pataky et al., 2008;
and (5-GGAAGTAAAAGTCGTAACAAGG)-3°) |spacer (ITS) Manamgoda et al.,
2014; Xiaofang et al.,
2020)
GPD1/GPD2 (5°-CAACGGCTTCGGTCGCATTG-3") Glyceraldehyde-3-phos- | 1182 (Marin-Felix et al.,
and (5’-GCCAAGCAGTTGGTTGTGC-3") phate dehydrogenase 2017; Xiaofang et al.,
(GAPDH) 2020;)
Bm-F /Bm-R (5’-TCTCGACAAGCAAATCAAAC-3’) and Specific primer for Bipo- | 539 (Injeong et al., 2018)
5’-(AGATGATTGCAGTGGTGTTG-3") laris maydis
EF1 F/EF1 R (5’-GGCTTTCACCGACTACCCTCCTCT-3") and | Eukaryotic translation 91 (Lysoe et al., 2009)
(5>-ACTTCTCGACGGCCTTGATGACAC-3’) elongation factor 1 alpha
TUBUF2/TUBURLI | (5’-CGGTAACAACTGGGCCA AGG-3") and (5’- |B-tubulin 1000 (Kroon et al., 2004;
CCTGGTACTGCT GGTACTCAG-3) Bashir et al., 2017)
ITS1/ITS4 (5’-TCCGTAGGTGAACCTGCGG-3’) and Internal transcribed 600 (White et al., 1990)
(5’-TCCTCCGCTTATTGATATGC-3") spacer (ITS)
1TS4/ 1TSS (5’-TCCTCCGCTTATTGTATGC-3") Internal transcribed 586 (White et al., 1990;
and (5’-GGAAGTAAAAGTCGTAACAAGG-3") |spacer (ITS) Injeong et al., 2018)
ITS4/ITS6 (5’-TCCTCCGCTTATTGTATGC-3") and Internal transcribed 862 (Kwok et al., 1990;
(5’-GAAGGTGAAGTCGTAACAAGG-3) spacer (ITS) Cooke et al., 2000;
Pataky et al., 2008)
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Table 3. Different varieties of corn and their reactions to southern corn leaf blight pathogen

Fungal Isolate Disease Inci- | Disease Severity | Host Status/ Variety Source

dence (DI), % | Index (DSI), % Reaction
C. heterostrophus JW-1 | 100 80 Corn Susceptible | Bisma (Abdula Gafur & Titik, 2002)
Cochliobolus 100 60 Corn Susceptible | C-7 one (Abdula Gafur & Titik, 2002)
heterostrophus JW-3
Cochliobolus 100 543 Corn Susceptible | Zhenghong 505 | (Xiaofang et al., 2020)
heterostrophus 680+
Cochliobolus 100 77.8 Corn Susceptible | Zhenghong 505 | (Xiaofang et al., 2020)
heterostrophus 680+
Cochliobolus 100 25.1 corn Resistant Gangwon (Injeong et al., 2018)
heterostrophus F169
Cochliobolus 100 16.4 corn Resistant Gangwon (Injeong et al., 2018)
heterostrophus F217
Cochliobolus 100 10.3 corn Resistant Gangwon (Injeong et al., 2018)
heterostrophus F218
C. heterostrophus ET004 | 100 65.3 Corn Susceptible t | TSS (Bashir et al., 2017a)
C. heterostrophus ET005 | 100 70.5 corn Susceptible | TSS (Manamgoda et al., 2015)
C. heterostrophus CH001 | 100 29.10 Corn Resistant SLBR3 (Bashir et al., 2017a)
C. heterostrophus CHOO1 | 82 20.30 corn Resistant SLBRS5 (Manamgoda et al., 2015)
C. heterostrophus TSW | 60 15.00 corn Resistant brocade TSW (Margaret et al., 2013)

between race T and O is, race O generally infect leaves while
race T infects both stalks, ear husks, ears leaf sheaths, cobs
and leaves. Race C is a cms-C cytoplasm particular race re-
ported only in China (Degani, 2014).

Disease Management

Frequent and early scouting for diseases is a routine and
the most suitable control practice to manage pest before it
leads to economic damage. For southern corn leaf blight dis-
ease, mainly observe for symptoms in the lower leaves of
the corn plant which become nutrient stressed with the leaf
blight disease (Calvert & Marcus, 2012). The symptoms are
not found at the ear leaf or above. In corn, the most suitable
time for scouting is at the tasseling through the stages of R4
growth, earlier in seed production fields (Calvert & Marcus,
2012). Generally, the control measures of SCLB disease
comprises of the following methods:

Hybrid Selection

Genetic disease resistance in choosing corn hybrids offers
the best effective defense against SCLB and other diseases
(Margaret et al., 2013; Bashir et al., 2017b). Even though,
there is no hybrid that provides resistance to all the kind of
diseases, even resistance that is partial goes a long way in
protecting yield of corn (Margaret et al., 2013). The most re-
liable method of controlling SCLB disease is by developing
resistant host through breeding. The inbreeds and hybrids are
accessible with both polygenic and monogenic resistance,
and ought to be utilized at whatever point possible. A typical

cytoplasm hybrid of corn could resist both Race C and Race
T. Corn varieties such as brocade TSW, and precious gem
were found to be resistant to SCLB disease. Recently new
inbred lines (SLBR3 and SLBRSY) of corn were assessed to
southern corn leaf blight disease in Malaysia and found to
be resistant to the disease (Bashir et al., 2017b). There are
several varieties of corn, and these varieties could either be
resistant or susceptible to SCLB disease (Table 3).

Biological Control Method

Trichoderma belongs to a genus of fungi of the fami-
ly called “’Hypocreaceae”, it is found in all the different soil
types, they served as the most commonly fungi that grow in
culture. Several species of the fungi of this genus are considered
as non-virulent plant symbionts that are opportunistic (Harman
etal., 2004). Many Trichoderma species have the ability to form
mutualistic endophytic associations together with different plant
species (Druzhinina & Kubicek, 2005; Bae et al., 2011).

Trichoderma atroviride (SG3403) and Trichoderma har-
zianum (SH2303) possessed a high biological control effect
against SCLB pathogen (Cochliobolus heterostrophus). T.
atroviride could leads to the death of C. heterostrophus race
O hypha (Meng et al., 2015). The spray of T atroviride and
T harzianum conidial suspension on corn seedling leaves
has protected the corn plant from SCLB disease infection.
The effect of biocontrol could last for one month in the field.
The strain of Trichoderma was able to activate resistance
response in corn plant leaves against the C. heterostrophus
(Meng et al., 2015; Shao-qing et al., 2019).
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Cultural Practices

Crop rotation is still a solid strategy to help in dimin-
ishing the threats of the disease. Crop rotation from corn to
non-host crop helps in reducing suitable conditions of the
environment for SCLB pathogen, disease levels and risk of
infection (Calvert & Marcus, 2012). Any kind of tillage that
helps in reducing crop residues from a previous corn will
help in controlling SCLB and other diseases. The combina-
tion of integrated control practice is highly recommended in
area where corn is continuously grown with no-till (Calvert
& Marcus, 2012).

Chemical Method

The method of seed treatment using mercury dusts in
Sudan grass has been successful in minimizing leaf blight
disease (Nisikado, 1929; Miller, 1970; Kumar et al., 1977). A
different type of fungicides like chlorothalonil is utilized, for
protecting corn from SCLB that tends to be the limiting fac-
tor for quality corn production (Rahul & Singh, 2002; Singh,
2005). The application of foliar fungicides such as zineb,
mancozeb and propiconazole was reported to be successful
in controlling C. heterpstrophus infection (Turgeon & Bak-
er, 2007; Amin et al., 2012; Didvania et al., 2012). Another
effective control method is by seed dressing using carboxin
+ thiram, maneb, benomyl + thiram and captan which en-
hanced germination of the seed (Kump et al., 2011; Iffat et
al., 2012; Manamgoda et al., 2012). Kumar et al. (1977) Also
found that the used of fungicides can reduce it severity by at
least 55%.

Conclusion

Morphological, molecular and pathogenic characteristics
of C. heterostrophus pathogen help immensely in detecting
the pathogen. Based on morphological characteristics, the
colony color of the pathogen was found to be grey, grey to
green, dark grey and light grey. The conidial shape was elon-
gated and it length and width ranges from 42-133 um and
6-21 um respectively. Different universal and specific prim-
ers were used to identify the pathogen using molecular meth-
od. The use of foliar fungicides like propiconazole, mancoz-
eb and Zineb was reported to reduce the epidemic of SCLB
disease, even though these chemicals were not friendly to
the environment. However, the best method of controlling
the disease is by using resistant varieties such as Gangwon,
Brocade TSW, SLBR3 and SLBRS. Moreover, Trichoder-
ma harzianum (SH2303) and T. atroviride (SG3403) have
shown a strong biocontrol activity against SCLB pathogen.
Cultural practices like crop rotation and tillage help in min-
imizing the crop residues in corn growing farms. Early and

frequent scouting also helps in reducing yield loss as well as
effect of the disease on corn plant. Future researches should
focus on the development and assessment of more varieties
that are resistant to the disease as well as to using more ad-
vance molecular tool to detect the SCLB pathogen.
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