
Earlier reports indicated that differ-
ences exist in bacterial leaf spot suscepti-
bility among Tagetes species. Indeed, all
references before the report of Trimboli
et al (7) described the disease only on the
African marigold (T. erecta). Although
we do not know whether earlier workers
made field observations on the French
marigold (T patula Cav.), inoculations
on T patula did not result in leaf spot
development (1,6). Sundheim (6) and
Trimboli et al (7) failed to incite leaf spots
on T. tenuifolia Cav. (T. signata Bartl.),
although apical chlorosis could be
induced after stem inoculations (7).

During September 1978, five African,
six French, and three triploid hybrid
cultivars in Wisconsin were observed for
disease reaction. Leaf spots were ob-
served on each group. African type culti-
var reactions ranged from very suscepti-
ble ('First Lady' and 'Moonshot'), to
moderately susceptible ('Orange Jubilee'
and 'Crackerjack'), to moderately resist-
ant ('Fantastic Orange'). Five French
type cultivars were resistant; 'Petite Har-
mony,' 'Yellow Boy,' 'Petite Yellow,'
'Sparky,' and 'Aquarius' each had only a
few lesions. 'Red Wheel,' however, was

susceptible, and many plants were dead.
Two hybrid cultivars between T. erecta
and T. patula, 'Triple Orange' and 'Triple
Yellow,' were moderately susceptible,
whereas 'Showboat' was very susceptible
and died after infection.

It is possible that the bacterium was
introduced through infected seed (1,7).
The disease did not spread rapidly until
after the plants were mature. Unusually
heavy rains during July and August
probably enabled the disease to develop
from very low quantities of primary
inoculum.

The bedding plant industry has been
experiencing substantial growth in recent
years, and marigolds are significant in
this expansion. Of 25 annuals grown as a
bedding plant crop, marigolds rank
second only to petunia in popularity and
are equal to tomato seedlings and
geranium cuttings, with 10% of the total
production (8). Marigolds have long been
regarded as a relatively disease-free crop,
which no doubt contributes to their
popularity. Bacterial leaf spot of mari-
gold should be considered a disease of
potential importance to the bedding plant
industry of the United States.
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Evidence for Pythium as a Pathogen of Direct-Drilled Wheat in the Pacific Northwest
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ABSTRACT
COOK, R. J., J. W. SITTON, and J. T. WALDHER. 1980. Evidence for Pythium as a pathogen of
direct-drilled wheat in the Pacific Northwest. Plant Disease 64:102-103.

The problem of poor growth of wheat sown directly into undisturbed soil and stubble was
eliminated and yields were increased about 40% with either methyl bromide fumigation or an in-
furrow application of a granular formulation of N-(2,6-dimethylphenyl)-N-(methoxyacetyl)-
alanine methyl ester (CGA 48988). The latter compound is specific for Pythium spp. and closely
related fungi. Pythium ultimum was recovered from more than 50% of the plants in nontreated
plots.
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In eastern Washington and adjacent
Idaho, wheat (Triticum aestivum L.)
seeded directly into undisturbed soil and
stubble (direct-drilled) for erosion
control may fail to emerge, may emerge
but die during the winter or early spring,
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or may survive but tiller poorly and
remain stunted. Often no lesions are
evident on the main roots, but Pythium
ultimum Trow can be recovered by
plating on selective or other media.

MATERIALS AND METHODS
To test whether one or more Pythium

spp. caused the damage, we applied N-
(2,6-dimethylphenyl)-N- (methoxyacetyl)-
alanine methyl ester (CGA 48988), a
compound specific for certain phyco-
mycetous plant pathogens. The entire
plot area was 6.3 m wide and 20 m long on
land that had been cropped the previous
year to wheat (harvested in August 1977).
Both ends of the plot (6.3 m of each end)
were fumigated with methyl bromide

(MB) on 5 October 1977 to provide
pathogen-free checks. This left an area
(6.3 X 6.3 m) in the center of the plot to
test the fungicide. A trench was dug
around the periphery of two areas (6.3 X
6.3 m each), and a 3-mil plastic tarp was
spread over the soil surface and the edges
buried in the trenches. MB was then
introduced under the tarp through rubber
tubing at about 50 g/m'. The tarp was
removed on 7 October.

Nugaines winter wheat was direct-
sown into the plot on 13 October, using a
John Deere HZ deep-furrow drill.
Sixteen rows 40 cm apart were planted
the full length of the plot. The fungicide
was applied into the rows as 5G (5%
granular) on 17 October (4 days after
seeding), using a Planet Junior push-type
seeder, with the shoe maintained 1-2 cm
deep (fungicide applied 1-2 cm above the
seed). Mixing dry soil with the fungicide
in the planter box allowed us to work
with a larger quantity of material and
facilitated uniform application. We
applied about 30-50 mg a.i./m row.
Fungicide was applied to every other pair
of rows in the nonfumigated center
portions of the plot. This provided eight
adjacent comparisons of rows with and
without fungicide. In addition, each
treated and nontreated row could be




