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Study on Maize Lethal Necrosis Disease of Sweet Corn
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ABSTRACT

Maize Lethal Necrosis Disease (MLND) is a result of a combination of two virus
infection, the Maize chlorotic mottle virus (MCMV) and any of the cereal viruses in the
Potyviridae group. In this work, effect of co-infection by MCMV and Sugarcane mosaic
virus strain MDB (SCMV-MDB) in 2 cultivars of sweet corn, Hybrix 3 and Insee 2 was
studied. There are 7 treatments namely non-inoculation, inoculation by 0.1M Phosphate
buffer pH7.2 (Mock), inoculation by sap of MCMV only, inoculation by sap of SCMV-MDB
only, mixed-inoculation by sap of SCMV-MDB [1:10] and MCMV [1:10], mixed-inoculation
by sap of SCMV-MDB [1:5] and MCMV [1:10] and mixed-inoculation by sap of SCMV-
MDB [1:10] and MCMV [1:5]. Then, symptoms and disease severity were observed at 7,
14, 21, 28 and 35 days post inoculation (dpi) and evaluated of the disease index (DI). The
results showed that co-infection of the both viruses caused more disease severity and
increased DI comparing to the single infection of MCMV. Base on this test, co-infection of

both viruses in Hybrix 3 and Insee 2 produced a synergistic reaction causing MLND and
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infected plants were killed at 3 weeks
after inoculation. Thus, control measures
of both viruses should be concerned
because both viruses have been found in
the major areas of corn production in

Thailand.

Key-words: co-infection, Sugarcane
mosaic virus strain MDB, Maize chlorotic
mottle virus, corn diseases, field crop
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Figure 1 Symptoms of Maize lethal necrosis disease (MLND) on sweet corn cv. Hybrix3,

number 1, 2 and 3 = 7, 14 and 21days post inoculation, respectively. A, B, C, D, E, F and
G = Treatment No. 1 (uninoculated plant), 2 (mock-inoculated plant), 3 (MCMV inoculated
plant), 4 (SCMV-MDB inoculated plant), 5 (mix-inoculated plant SCMV-MDB [1:10] and
MCMV [1:10]), 6 (mix-inoculated plant SCMV-MDB [1:5] and MCMV [1:10]) and 7 (mix-
inoculated plant SCMV-MDB [1:10] and MCMV [1:5]), respectively
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Figure 2 Symptoms of Maize lethal necrosis disease (MLND)on sweet corn cv. Intree 2,

number 1, 2 and 3 = 7, 14 and 21days post inoculation, respectively. A, B, C, D, E, F and
G = Treatment No. 1 (uninoculated plant), 2 (mock-inoculated plant), 3 (MCMV inoculated
plant), 4 (SCMV-MDB inoculated plant), 5 (mix-inoculated plant SCMV-MDB [1:10] and
MCMV [1:10]), 6 (mix-inoculated plant SCMV-MDB [1:5] and MCMV [1:10]) and 7 (mix-
inoculated plant SCMV-MDB [1:10] and MCMV [1:5), respectively
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Table 1 Disease index (DI) of each treatments in corn cv. Hybrix 3 at 7, 14, 21, 28 and

35 days post inoculation (dpi)

DI (%) at each dpi.

Treatment"
7 dpi 14 dpi 21 dpi 28 dpi 35 dpi
Tr1 0.00 0.00 0.00 0.00 0.00
Tr2 0.00 0.00 0.00 0.00 0.00
Tr3 64.10 82.05 38.47 69.24 55.78
Tr4 91.67 95.31 96.88 100.00 100.00
Tr5 77.50 100.00 100.00 100.00 100.00
Tr6 94.44 100.00 100.00 100.00 100.00
Tr7 82.61 93.47 93.47 9347 95.65

"Tr1 = Non-inoculation, Tr2 = Inoculation by 0.1M Phosphate buffer. pH7.2 (Mock), Tr3 = Inoculation
by sap of MCMV, Tr4 = Inoculation by sap of SCMV-MDB , Tr5 = Mixed-inoculation by sap of SCMV-
MDB [1:10] and MCMV [1:10], Tr6 = Mixed-inoculation by sap of SCMV-MDB [1:5] and MCMV [1:10],
Tr7 = Mixed-inoculation by sap of SCMV-MDB [1:10] and MCMV [1:5]

Table 2 Disease index (Dl) of each treatments in corn cv. Intree2 at 7, 14, 21, 28 and

35 days post inoculation (dpi)

DI (%) at each dpi.

Treatment"’

7 dpi 14 dpi 21 dpi 28 dpi 35 dpi
Tr1 0.00 0.00 0.00 0.00 0.00
Tr2 0.00 0.00 0.00 0.00 0.00
Tr3 70.36 70.37 7777 81.48 63.89
Tr4 83.33 100.00 100.00 100.00 100.00
Tr5 956.23 100.00 100.00 100.00 100.00
Tr6 87.50 100.00 100.00 100.00 100.00
Tr7 94.88 94.23 94.23 98.08 96.16

Y Tr1 = Non-inoculation, Tr2 = Inoculation by 0.1M Phosphate buffer. pH7.2 (Mock), Tr3 = Inoculation
by sap of MCMV only, Tr4 = Inoculation by sap of SCMV-MDB only, Tr5 = Mixed-inoculation by sap of
SCMV-MDB [1:10] and MCMV [1:10], Tr6 = Mixed-inoculation by sap of SCMV-MDB [1:5] and MCMV
[1:10], Tr7 = Mixed-inoculation by sap of SCMV-MDB [1:10] and MCMV [1:5]
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Mean of disease index

Treatments

Figure 3 Comparison of disease index(DI) between sweet corn cultivars, Hybrix 3 and

Intree 2.Tr1 = Non-inoculation, Tr2 = Inoculation by 0.1 M Phosphate buffer. pH 7.2
(Mock), Tr3 = Inoculation by sap of MCMV only, Tr4 = Inoculation by sap of SCMV-MDB
only, Tr5 = Mixed-inoculation by sap of SCMV-MDB [1:10] and MCMV [1:10], Tr6 = Mixed-
inoculation by sap of SCMV-MDB [1:5] and MCMV [1:10], Tr7 = Mixed-inoculation by sap

of SCMV-MDB [1:10] and MCMV [1:5]
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Table 3 Optical density (OD.) by ELISA method with absorbance at 405 nm. of MCMV
and SCMV-MDB of each treatment in corn cv. Hybrix3 at 7 and 14 days post

inoculation
Optical density (OD.)
Treatment” 7 dpi” 14 dpi”

MCMV SCMV-MDB MCMV SCMV-MDB
Tr1 0.083 0.090 0.086 0.085
Tr2 0.085 0.090 0.089 0.082
Tr3 2616 0.096 1.839 0.093
Tr4 0.107 2.717 0.089 2.592
Tr5 2212 2713 2.026 2.535
Tr6 2.365 2.581 2.018 2.262
Tr7 2.456 2.468 2.023 2.589

" Tr1 = Non-inoculation, Tr2 = Inoculation by 0.1M Phosphate buffer. pH7.2 (Mock), Tr3 = Inoculation
by sap of MCMV only, Tr4 = Inoculation by sap of SCMV-MDB only, Tr5 = Mixed-inoculation by sap of
SCMV-MDB [1:10] and MCMV [1:10], Tr6 = Mixed-inoculation by sap of SCMV-MDB [1:5] and MCMV
[1:10], Tr7 = Mixed-inoculation by sap of SCMV-MDB [1:10] and MCMV [1:5].

? Tr1 and Tr2 were used as negative controls. OD value of the sample more than 2xOD of negative

controls is considered as positive and directly proportional to the amount of virus

Table 4 Optical density (OD.) of ELISA method with absorbance at 405 nm. of each

treatment in corn cv. Intree 2 at 7 and 14 days post inoculation

Optical density (OD.)

Treatment” 7 dpi® 14 dpi”
MCMV SCMV-MDB MCMV SCMV-MDB
Tr1 0.086 0.098 0.090 0.084
Tr2 0.083 0.097 0.086 0.083
Tr3 2.227 0.099 1.458 0.088
Trd 0.120 2.778 0.087 2.344
Tr5 2.598 2.887 1.822 2.464
Tr6 2.303 2.988 1.948 2.526
Tr7 2457 2975 1899 2437

"'Tr1 = Non-inoculation, Tr2 = Inoculation by 0.1M Phosphate buffer. pH7.2 (Mock), Tr3 = Inoculation
by sap of MCMV only, Tr4 = Inoculation by sap of SCMV-MDB only, Tr5 = Mixed-inoculation by sap of
SCMV-MDB [1:10] and MCMV [1:10], Tr6 = Mixed-inoculation by sap of SCMV-MDB [1:5] and MCMV
[1:10], Tr7 = Mixed-inoculation by sap of SCMV-MDB [1:10] and MCMV [1:5].

? Tr1 and Tr2 were used as negative controls. OD value of the sample more than 2xOD of negative

controls is considered as positive and directly proportional to the amount of virus
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