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Control of Downy Mildew and Pythium Root Rot of Snapdragon
Albert O. Paulus, Seward Besemer, and Jerry Nelson

Downy mildew of snapdragon (Pero-
nospora antirrhini) and Pythium root
rot (Pythium ultimum) caused severe
economic loss to bedding and green
house flower growers during winter-
spring 1981 season in southern Cali
fornia. Local and systemic infection
"-»y the downy mildew fungus produced

shunted plants, shortened internodes
and significantly reduced the quantity
and quality of No. 1 flowers. Young
leaves were dull green and a gray-to-
white fungus grew on the underside of
the leaves. The disease was most com

mon during cool, wet weather. In one
of the experiments on control of downy
mildew the plants died and collapsed
when they were about 1 foot tall. There
were no symptoms of the downy mildew
fungus, but the roots were dark brown
in color and the water mold Pythium
ultimum was isolated from the roots.

Plants continued to collapse and die all
during the harvest period. Three field
plots were set up to attempt to control
these diseases.

Plot No. 1, Winter 1981

A disease problem in snapdragons
in a nursery in Los Angeles was diag
nosed by us as downy mildew. A fungi
cide trial was set up to see if we could
obtain control even though many of
the plants were already infected. Sub
due plus Manzate, Bravo 500 and Man
date fungicide sprays were applied to

s^napdragon plants at the six leaf stage
on January 21 and February 3. Fifty
plants of Floral Carpet Mixed cultivar

TABLE 1. Control of snapdragon downy mildew (Peronospora antirrhini) in bedding plants,
Cultivar—Floral Carpet Mixed (Los Angeles County)

Treatment

Subdue 2E, 0.75 pt + Manzate 80W, 1.5 lb
Bravo 500, 1 qt
Manzate 80W, 2 lb
No treatment

Sprays applied Jan 21 and Feb 3.

Disease rating
(Feb 17)

9.0 a*

2.5 b

2.0 b

3.0 b

Plant height
(In)

3.5 a*

1.7 b

1.8 b

1.7 b

•Duncan's Multiple Range test (significant 1% level).
Treatments with same letter are not significantly different.

were used per replicate and the plot
was replicated four times. Disease symp
toms were rated on February 17 on a
scale of 0 to 10, with 0 indicating severe
disease with stunted plants and 10 indi
cating no disease. Results and rates of
materials per 100 gallons of water are
in table 1.

Subdue plus Manzate was the only
treatment that provided effective con
trol and gave approximately 100 percent
increase in height along with excellent
disease control. Bravo 500 or Manzate

were ineffective.

Plot No. 2, Winter 1981

A snapdragon flower grower in San
Diego county was experiencing crop
and flower loss from the downy mildew
fungus. Subdue plus Dithane Z-78, Sub
due, and Subdue plus Manzate were
applied to snapdragon plants 6 inches
in height on February 9 and 18 and on
March 4. Rates of materials are given
per 100 gallons of water. Sprays were
applied to full coverage of foliage.
Seventy plants of Montana cultivar

were used in each of the four replicates.
Disease symptoms were beginning to
show in the plot at the start of the
fungicide applications. A disease rating
was made as in the previous trial and
several counts were made of the No. 1

flowers obtained from each treatment.

Results are in table 2.

Subdue alone or in combination

with Dithane Z-78 or Manzate provided
excellent disease control. Subdue alone

or in combination with Dithane Z-78

produced significantly more No. 1 snap
dragon flowers than Subdue plus Man
zate or no treatment. We do not have

any explanation for the lack of flow
er production in the Subdue-Manzate
treatment.

Plot No. 3, Spring 1981
This trial was at the same location

as trial No. 2. Spray applications of
Subdue, Subdue plus Manzate or Sub
due plus Dithane Z-78 were applied to
snapdragon plants beginning when the
plants were 4 inches tall. Sprays were
applied to full coverage and applica-
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TABLE 2. Control of snapdragon downy mildew on farm-grown flowers,
Cultivar—Montana (San Diego County)

Treatment

Subdue 2E, 0.75 pt + Dithane Z-78 75W, 1.5 lb
Subdue 2E, 0.75 pt
Subdue 2E, 0.75 pt + Manzate 80W, 1.5 lb
No treatment

Sprays applied Feb 9,18 and Mar 4.

Disease rating
(Mar 4)

No. 1 flowers
(Mar 18)

8.0 a* 49.6 a*

7.5 a 49.0 a

7.3 a 32.6 b

3.0 b 26.6 b

'Duncans Multiple Range test (significant 5% level).

TABLE 3. Control of Pythium root rot (Pythium ultimum) in cut flowers,
Cultivar—California (San Diego County)

Treatment

Subdue 2E. 0.75 pt
Subdue 2E, 0.75 pt + Manzate 80W, 1.5 lb
Subdue 2E, 0.75 pt + Dithane Z-78 75W, 1.5 lb
No treatment

Sprays applied Feb 24, Mar 4,18 and Apr 1.

•Duncans Multiple Range test (significant 1% level).

No.dead plants
(Apr 21)

4.7 a*

5.5 a

11.0a

107.5 b

tions were made on February 24, March
4 and 18, and on April 1, 1981. When
plants were young some of the fungi
cide fell on the soil between plants.
Rates of materials were per 100 gal
lons of water. One hundred and twenty

plants of California cultivar were used
in each of four replicates. Water was
applied by overhead sprinklers and re
sults are in table 3.

Plants collapsed in some plots
when the plants were about 1 foot tall

but the cause was due to infection by
Pythium ultimum and not by the downy
mildew fungus. Subdue or combina
tions of it with Manzate or Dithane

Z-78 produced highly significant con
trol of Pythium root rot of snapdragons.

Summary: Subdue alone or in com
bination with Manzate or Dithane Z-
78 applied as sprays to the foliage
of snapdragon plants effectively con
trolled downy mildew in two southern
California tests. In one test Pythium
root rot also was controlled by foliar
sprays. It is possible that in all three
tests some of the effective control could
be attributed to Subdue falling on the
soil where it was watered in by the
irrigation system and taken up system-
ically in the plant.

Albert O. Paulus is Extension Plant Pa
thologist, and Jerry Nelson is Staff Re
search Associate, UCRiverside; Seward
Besemer is Farm Advisor, Cooperative
Extension, San Diego County.

Use of Herbicides in and Around Greenhouses

Some greenhouse flower growers are
beginning to use recycled water for
irrigation purposes. They are collecting
rain water from greenhouse and build
ing rooftops, roadways, land areas,
etc., and storing it in reservoirs for
future use. In many instances the drain
age water from raised benches and pots
is blended with the stored rain water

and used for irrigation of field and
greenhouse crops. The result is that
the same water is used over and over

again.
Questions were raised by growers

as to the possible hazards of the use
of weedkillers in and around green
houses where recycled water is em
ployed for irrigation. Dr. Clyde Elmore,
Extension Weed Scientist, UC Davis,
provided the following comments:

If we use simazine, atrazine, or
other soil applied materials such as
Caroron outside the greenhouse, they
are not normally a problem. However,
there exists a chance that any of these
materials could be a problem under
certain conditions. This would be when
the herbicide moves physically with the
soil, such as with erosion or flooding.
We are aware of several situations
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Clyde L. Elmore

where flooding or movement of treated
soil from around a house has been

moved into planted areas.
The use of simazine in the green

house seems to have been trouble-free
if used under benches or in areas where

roots will not pick up the material. If
plants are planted into treated soil or
if flats with plants are set on treated
soil and the roots extended into the

treated area, problems can develop.
Casoron and atrazine should not be

used inside the greenhouse.
Roundup should pose no hazard

from its use outside of a greenhouse as
long as it is applied to weed foliage
without drift into planted areas. If, how
ever, Roundup is applied in a house or
around the periphery on hard struc
tures such as concrete or boards, and
then flowing water passes over and pro
ceeds to planted areas without touching
soil, there could be a problem. Roundup
was sprayed on boards where the deg
radation ratio is much lower than in
soil. When pony packs of plants were
set on the sprayed boards and roots
contacted the sprayed surface, symp
toms appeared on the plants. When
Roundup was used as a directed spray

(without drift) to weeds on the floor
area inside of greenhouses there have
been no problems.

Ronstar, another herbicide regis
tered for greenhouse use, should not
pose a problem in or outside of the
house. If soil is moved with the herbi

cide attached, it may injure sensitive
plants that might be planted into the
treated soil. Conrad Skimena, who has
done most of the recycling work at the
Monrovia Nursery, has found that even
in large scale use on container nursery
grounds, Ronstar has not posed a prob
lem where recycled pond water is used
for irrigation. Conrad, however, does
use a filtration system because of a
concern for other pesticides. There
fore, he has not found Ronstar in ir
rigation water.

Amitrol should not be used in a
greenhouse. If it is used outside the
house it would pose a greater hazard
through movement with water or soil
than Roundup or Ronstar. Amitrol usr j
ally breaks down within 2 to 4weeks'^
thus the hazard is minimal.

Clyde L. Elmore is a Weed Scientist,
Cooperative extension, Davis.


