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SUMMARY OF WORK

The unknown fungal pathogen was identified as Drechslera sp., a known root and
crown rot pathogen of cereals and turf grasses.
Root rot is caused by Pythium arrhenomanes, Phoma, and Drechslera and the
severity of root rot is a function of amount of soilborne inoculum. Fusarium
graminearum causes rot primarily of the mesocotyl.
The pre-emergent herbicides Eradicane and/or Dual increased the severity of both
root rot and mesocotyl rot and reduced plant biomass of corn. Herbicide effect
was pathogen species dependent.
The safener benoxacor and herbicides Atrazine and Dual II had no effect on root
rot, mesocotyl rot or plant biomass regardless of pathogen species.
Diuron reduced plant biomass 17% at 0.5 and 1.0 lb/A in a greenhouse bioassay.
Sweet corn cultivar GH 1861 had 17-55% less root rot than Golden Jubilee,
Bonus, Eliminator, GH 5702, GH 2298, and GH 9595 in a greenhouse bioassay.

INTRODUCTION

Several years of research and surveys concerning the sweet corn decline
syndrome in the Willamette Valley have identifed several biotic causal agents and
potential abiotic contributors. Tools such as our greenhouse bioassay and root rot
rating system have been developed to address questions about the pathogenicity of
organisms and the efficacy of management tactics. Pythium arrhenomanes, Phoma,
Fusarium gram inearum, and a previously unidentified fungus cause significant root
rot and reduce plant biomass. Studies done to identify single disease control measures
have had limited success. Cultivar, length of rotation, cover crop, and herbicide use
have all been implicated as factors in the decline syndrome. The complexity of both
the biotic and abiotic factors involved in the syndrome suggests the best approach to
disease management is a multi-faceted one. Recently, our lab has focused on the role
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of herbicides in the decline syndrome and their potential as a factor in an integrated
approach to disease management.

Experiments were conducted in 2002 to: 1) identify the unknown fungal
pathogen, 2) examine pathogen-herbicide interactions on sweet corn growth and root
rot, 3) examine the effect of the herbicide Diuron on sweet corn growth and root rot,
and 4) evaluate sweet corn cultivars for resistance to root rot using a greenhouse
bioassay.

MATERIALS AND METHODS

Identification of unknown fungus
The unknown fungus was identified by analysis of the ITS rDNA. Fungal

tissue of two isolates was grown in liquid culture, collected, lyophilized, and ground
with liquid nitrogen. Genomic DNA was extracted by a standard organic extraction
method and quantified using gel electrophoresis. The Polymerase Chain Reaction
(PCR) was run using primers ITS4 and ITSF and the PCR products were cleaned
using the QIAquick PCR Purification Kit Protocol. Products were submitted to the
OSU Center for Gene Research and Biotecnology's Central Sequencing Lab for
sequencing. Sequences were entered into the NCBI database and a BLAST search
was conducted to find matching sequences.

Pathogen-herbicide interactions
Inoculum of P. arrhenomanes, Phoma, F. graminearum, and Drechslera was

added to pasteurized soil at 4 rates (0, lx, 10x, 100x) and placed in soil tubes on a
greenhouse bench. Sweet corn seeds, cv Golden Jubilee, were surface disinfested and
planted. Herbicides (Atrazine, Dual, Dual II, Eradicane) and the safener benoxacor
were applied in water at label rates (Table 1). A water only treatment served as the
control. Treatments were arranged randomly and replicated 10 times. Tubes were
kept watered and fertilized once weekly with a water soluble plant food at the label
rate. At the 66 leaf stage plants were harvested and the rootballs washed and rated for
root rot (Table 2). Shoots and roots were oven dried at 60C and weighed. The
experiment was repeated once.

Table 1. Rates of herbicides.

lbs ai/A
Atrazine 2
Dual 0.98
Dual ll 0.98
Eradicane 3
Benoxacor 0.048

119

of herbicides in the decline syndrome and their potential as a factor in an integrated
approach to disease management.

Experiments were conducted in 2002 to: 1) identify the unknown fungal
pathogen, 2) examine pathogen-herbicide interactions on sweet corn growth and root
rot, 3) examine the effect of the herbicide Diuron on sweet corn growth and root rot,
and 4) evaluate sweet corn cultivars for resistance to root rot using a greenhouse
bioassay.

MATERIALS AND METHODS

Identification of unknown fungus
The unknown fungus was identified by analysis of the ITS rDNA. Fungal

tissue of two isolates was grown in liquid culture, collected, lyophilized, and ground
with liquid nitrogen. Genomic DNA was extracted by a standard organic extraction
method and quantified using gel electrophoresis. The Polymerase Chain Reaction
(PCR) was run using primers ITS4 and ITSF and the PCR products were cleaned
using the QIAquick PCR Purification Kit Protocol. Products were submitted to the
OSU Center for Gene Research and Biotecnology's Central Sequencing Lab for
sequencing. Sequences were entered into the NCBI database and a BLAST search
was conducted to find matching sequences.

Pathogen-herbicide interactions
Inoculum of P. arrhenomanes, Phoma, F. graminearum, and Drechslera was

added to pasteurized soil at 4 rates (0, lx, 10x, 100x) and placed in soil tubes on a
greenhouse bench. Sweet corn seeds, cv Golden Jubilee, were surface disinfested and
planted. Herbicides (Atrazine, Dual, Dual II, Eradicane) and the safener benoxacor
were applied in water at label rates (Table 1). A water only treatment served as the
control. Treatments were arranged randomly and replicated 10 times. Tubes were
kept watered and fertilized once weekly with a water soluble plant food at the label
rate. At the 66 leaf stage plants were harvested and the rootballs washed and rated for
root rot (Table 2). Shoots and roots were oven dried at 60C and weighed. The
experiment was repeated once.

Table 1. Rates of herbicides.

lbs ai/A
Atrazine 2
Dual 0.98
Dual II 0.98
Eradicane 3
Benoxacor 0.048



120

Table 2. Root rot rating system for the three components of
the root system.

Diuron trial
Soil was collected from a field with a history of root rot and half of it was

steam pasteurized at 90C for 1 hr on each of two consecutive days. Soil was placed in
tubes on a greenhouse bench and sweet corn seeds, cv Golden Jubilee, were surface
disinfested and planted. Diuron was applied in water at 4 rates (0.125, 0.25, 0.5, 1.0
lb/A). A water only treatment served as the control. Treatments were arranged
randomly and replicated 5 times. Tubes were kept watered and fertilized once weekly
with a water soluble plant food at the label rate. At the 6th leaf stage plants were
harvested and the rootballs washed and rated for root rot. Shoots and roots were oven
dried at 60C and weighed.

Cultivar trial
Soil from two fields with a history of root rot was collected and half of it was

steam pasteurized at 90C for 1 hr on each of two consecutive days. Soil was placed in
tubes on a greenhouse bench and sweet corn seeds (cvs Golden Jubilee, Bonus, GH
1861, GH 2298, Eliminator, GH 5702, GH 9595) were surface disinfested and planted.
Treatments were arranged randomly and replicated 5 times. Tubes were kept watered
and fertilized once weekly with a water soluble plant food at the label rate. At the 6th
leaf stage plants were harvested and the rootballs washed and rated for root rot.

ANALYSIS
Treatments were compared with analysis of variance and/or linear regression

and means were separated by Fischer's protected least significant difference.

RESULTS

Identification of unknown fungus
The unknown pathogen was identified as Drechslera sp., a known cause of

root and crown rots of cereals and turf grasses.

Pathogen-herbicide interactions
Effect of pathogens on root rot and plant biomass. The relationship

between severity of root rot and amount of inoculum was significant for all pathogens

Mesocotyl Radicle Nodal root system
0 Healthy 0 Healthy 0 Healthy

5-10% necrotic1 Lesion present 1 Lesion present 1

2 100% necrotic 2 10-50% necrotic 2 11-25% necrotic
3 51-99% necrotic 3 26-50% necrotic
4 100% necrotic 4 >51% necrotic
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(Figs. 1-4) (P<0.05). P. arrhenomanes, Phoma and Drechslera caused rot on all three
components of the root system (mesocotyl, radicle, nodal roots). F. graminearum
caused rot of only the mesocotyl. The relationship between plant biomass and amount
of inoculum was significant for Phoma, Drechslera, and F. graminearum (Figs. 5-7).
For P. arrhenomanes the relationship between amount of inoculum and kind of
herbicide was significant and is reported below with herbicide effects.
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Effect of herbicides on root rot and biomass.
P. arrhenomanes. The relationship between herbicide and amount of

inoculum on biomass of sweet corn was significant in both experiments (P<0.05). At
the 100x rate, biomass was reduced 24-30% with Eradicane and 21-22% with Dual
compared to the no herbicide control (Figs. 8 and 9). Atrazine, Dual II and benoxacor
had no effect on biomass compared to the no herbicide control. Herbicides had no
effect on root rot.
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Fig. 8. Effect of herbicides on biomass of sweet corn grown
in soil infested with Pythium arrhenomanes in experiment
1. Treatments with the same letter are not significantly
different according to Fischer's protected least significant
difference (P<0.05).
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Phoma. Severity of root rot differed significantly among herbicide treatments
in both experiments (P<0.05). Nodal root rot was 110% greater with Eradicane at the
100x inoculum rate in experiment 1 and total root rot was 60% greater with Eradicane
across inoculum levels in experiment 2 compared to the no herbicide control (Figs. 10
and 11).
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Fig. 10. Effect of herbicides on severity of nodal root rot of sweet
corn grown in soil infested with Phoma at 100x in experiment
1. Treatments with the same letter are not significantly different
according to Fischer's protected least significant difference
(P<0.05).
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Fig. 11. Effect of herbicides on severity of root rot of sweet corn grown
in soil infested with Phoma in experiment 2. Treatments with the
same letter are not significantly different according to Fischer's
protected least significant difference (P<0.05).

Drechslera. Severity of root rot differed significantly among herbicide
treatments in both experiments (P<0.05). Nodal root rot was 67% greater with Dual in
the first experiment and total root rot was 69% greater with Dual at the 100x rate of
inoculum in the second experiment compared to the no herbicide control (Figs. 12 and
13). Plant biomass was reduced 11-16% with Dual compared to all other herbicide
treatments in both experiments (Figs. 14 and 15) (P<0.05).
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Fig. 12. Effect of herbicides on severity of rot of nodal sweet
corn roots grown in soil infested with Drechslera in
experiment 1. Treatments with the same letter are not
significantly different according to Fischer's protected least
significant difference (P<0.05).
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Fig. 13. Effect of herbicides on severity of root rot of sweet corn
grown in soil infested with Drechslera at 100x in experiment
2. Treatments with the same letter are not significantly different
according to Fischer's protected least significant difference
(P<0.05).
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Treatments with the same letter are not significantly
different according to Fischer's protected least significant
difference (P<0.05).
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F. graminearum. Biomass of sweet corn was 39-43% less with Dual
compared to all other treatments in experiment 1 and 15% less compared to Eradicane
and benoxacor in experiment 2 (Figs. 16 and 17) (P<0.05).
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F. graminearum. Biomass of sweet corn was 39-43% less with Dual
compared to all other treatments in experiment 1 and 15% less compared to Eradicane
and benoxacor in experiment 2 (Figs. 16 and 17) (P<0.05).
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least significant difference (P<0.05).
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Fig. 17. Effect of herbicides on biomass of sweet corn grown
in soil infested with Fusarium graminearum in
experiment 2. Treatments with the same letter are not
significantly different according to Fischer's protected least
signifcicant difference(P<0.05).

Diurou trial
Diuron had no effect on root rot severity. Biomass of sweet corn was reduced

17% at 0.5 and 1.0 lb/A compared to 0.125 and 0.25 lb/A but it was not significant
(P=0.18).

Cultivar trial
Root rot was 17-55% less with GH 1861 compared to all other cultivars in both

field soils, however it was significant in field soil 2 only (Figs. 18 and 19). In both
soils GH 1861 had the least disease and Bonus the most. Root rot ratings for related
cultivars were similar to one another in both soils (GH 9595 and Bonus, GH 2298 and
Golden Jubilee).
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Fig. 17. Effect of herbicides on biomass of sweet corn grown
in soil infested with Fusarium graminearum in
experiment 2. Treatments with the same letter are not
significantly different according to Fischer's protected least
signifcicant difference(P<0.05).

Diuron trial
Diuron had no effect on root rot severity. Biomass of sweet corn was reduced

17% at 0.5 and 1.0 lb/A compared to 0.125 and 0.25 lb/A but it was not significant
(P=0.18).

Cultivar trial
Root rot was 17-55% less with GH 1861 compared to all other cultivars in both

field soils, however it was significant in field soil 2 only (Figs. 18 and 19). In both
soils GH 1861 had the least disease and Bonus the most. Root rot ratings for related
cultivars were similar to one another in both soils (GH 9595 and Bonus, GH 2298 and
Golden Jubilee).
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