CONTROL OF PYTHIUM ROOT ROT

by Gary W. Moorman and Roxanne J. Lease, Pennsylvania State University

The fungus Pythium is the most important root rotting organism
that plagues greenhouse crops of all types. Most species of Pythium
readily form swimming spores (zoospores) that can be carried in
water from pot to pot among containers standing in puddles of
water on benches or floors. Zoospores enter ebb and flow water
and contaminate the reservoir, particularly when long irrigation
times are used. Pythium can also infect plants when the non-swim-
ming stage comes in contact with roots. If the activity of zoospores
can be disrupted, one important means of Pythium spread can be
greatly inhibited.

Workers in Stanghellini’s program (1996, 1997) demonstrated that
when surfactants such as AquaGro are added to water, zoospores
quickly die and Pythium and Phytohthora spread in hydroponic
systems is stopped. Calcium is an important element for plant
growth but also plays a role in zoospore development and activity.
High levels of calcium are known to disrupt the formation and
activity of zoospores (von Broembsen and Deacon, 1996, 1997).
Although these strategies can be readily applied to ebb and flow
systems, their effects in overhead watering situations is not known.

In experiments reported here, high levels of calcium, three levels
of AquaGro, Subdue, and the biological control agent RootShield
(Trichoderma harzianum, fungus) were tested for their control of
Pythium root rot in seedling geraniums. Showgirl geraniums were
seeded in Fafard #2 potting mix in plug rays. Three commonly
encountered species of Pythium were grown on rice grains.
Pythium aphanidermatum and P. irregulare readily form zoospores.
Pythium ultimum rarely, if ever, forms zoospores. A small amount
of rice inoculum was incorporated into Fafard #2 potting mix used
to fill 4" round, plastic pots just prior to transplanting. Some plants
were potted in mix without rice inoculum. Treatments were begun
on all plants immediately after transplanting. To the pots that had
not been infested with inoculated rice, zoospores from either P.

aphanidermatum or P. irregulare were added one week after trans-

planting and treatment initiation.

There were 10 pots in each treatment and the experiment was done
twice. The calcium nitrate was added at 20 ppm and 30 ppm to 50
ppm N soluble fertilizer while AquaGro was added at 20, 30, and
100 ppm to 300 ppm N soluble fertilizer (15%N-15%P-15%K;
Peters). These were applied at each watering. All other plants in
the experiments received 300 ppm N soluble fertilizer at each wa-
tering. RootShield (702/100gal) and Subdue (1.5 fl. 0z/100 gal)
were applied once at transplant.

esults and Conclusion:
The results are summarized in the tables on page 12. Because
results for Pythium ultimum (rice inoculum) were very similar to

those of P. aphanidermatum and P, irregulare rice inoculated, that
table was not included.

Subdue consistently protected against all three species of Pythium
regardless of whether zoospores or infested rice was used as in-
oculum. The calcium-low nitrogen treatments tended to suppress
disease when zoospores were used as inoculum but not when in-
fested rice was used. Plants in the calcium-low nitrogen treatment
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had smaller, darker green leaves than plants in other treatments.
These leaves had numerous, evenly distributed, tiny, tan spots pos-
sibly indicative of a nutrient imbalance. No phytotoxnclty was
observed in any other treatments. )
Infesting the potting soil with Pythium -colonized rice produced
very severe disease pressure. This simulates the situation where a
grower is transplanting directly into soil heavily infested with
Pythium. Only Subdue was effective in controlling disease under
those conditions. However these experiments indicate that if
zoospores were the main inoculum, from contaminated water. for
example, 20 or 30 ppm calcium nitrate supplementing an other-
wise low nitrogen fertilization regime may provide some control.

Pythium irregulare zoospore inoculation resulted in rather slow
disease development and less disease pressure. Calcium supple-
mentation, AquaGro, and RootShield all tended to suppress Pythium
irregulare zoospore inoculum.

There can be many interactions among the potting mix, plant spe-
cies being grown, irrigation method used, and Pythium species
found infecting the plants. More tests are needed in order to deter-
mine whether the treatments tested here would work effectively-
under other conditions including less severe disease pressure.
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Average Percentage of Plants Surviving .
Days after potting Average Percentage of qunts Surviving
7 14 21 28 35 Days after potting
rd 14 21 28 3S
Pythium jrregylare rice inocul
riee fnocaim Pythium aphanidermatum rice inoculum
20 ppm calcium nitrate 75 40 35 3s 10
in S‘g,ppm Nlusolu;)le fertilizer 20 ppm calcium nitrate 100 45 40 40 20
in 50 ppm N soluble fertilizer
30 ppm calcium nitrate 75 30 15 10 0 . !
in 50 ppm N soluble fertilizer 30 ppm calcium nitrate 95 45 35 25 H
g in 50 ppm N soluble fertilizer
t 100 100 100 10 100
Subdue at transpian ° Subdue at transplant 100 100 90 90 90
RootShield at transplant 85 25 [s] 0 0 RootShield at transplant 100 40 30 5 0
20 ppm AquaGro 60 0 0 0 0
in 300 N soluble fertili 20 ppm AquaGro 100 35 15 10 0
in 300 ppm N soluble fertiizet in 300 ppm N soluble fertiizer
30 ppm AquaGro 60 15 [+] V] V]
i on 30 ppm AquaGro 100 40 15 15 0
in 300 ppm N soluble fertilizer in 300 ppm N soluble fertilizer
100 ppm AquaGro 6S 20 0 0 0
i N sol iti 100 ppm AquaGro 100 45 S 0 0
n 300 ppm N soluble fertiizer in 300 ppm N soluble fertilizer
300 ppm N soluble fertilizer )
2330 2 . 0 300 ppmNsolublefertiizer 95 45 15 15 0
Bthium irregulare zoospore nocukum Pythium aphanidermatum zoospore inoculum
20 ppm calcium nitrate 100 100 100 100 100
i N fertili 20 ppm calcium nitrate 85 75 70 65 60
in 50 ppm N soluble feruiizer in 50 ppm N soluble fertilizer
30 ppm calcium nitrate 95 95 95 9S 75 5
) fertil 30 ppm calcium nitrate 100 8s 75 75 65
in S0 ppm N soluble fertlizer in 50 ppm N soluble fertilizer
100 1 10 1 1
Subdue 3t transplant 00 0 00 00 Subdue at transplant 100 100 100 100 100
tShield at t 10 1 90
RootShietd at transplan 0 00 93 65 RootShield at transplant 8s 60 60 55 as
20 ppm AquaGro 100 100 100 85 50
i N sol fertili 20 ppm AquaGro 95 95 90 75 45
in 300 ppm N soluble fertiizer in 300 ppm N soluble fertilizer
30 ppm AguaGro 100 95 95 95 50
in 300 ppm N soluble fertilizer 30 ppm AquaGro 75 75 65 €5 2§
pp - in 300 ppm N soluble fertilizer
100 ppm AgquaGro 95 90 80 75 55
in.300 ppm N soluble fertilizer 100 ppm AquaGro 85 75 70 50 30
in 300 ppm N soluble fertilizer
300 ppm N soluble fertilizer 95 95 90 75 5 -
300 ppm N soluble fertilizer 73 63 60 60 30

* XANTHOMONAS

Begonia, Geranium, Holiday
Cactus, Ivy, Orchid, Poinsettia,
Zinnia, Tropical Foliage

* POWDERY MILDEW

BACTERICIDE & FUNGICIDE

For additional labeled
Fuchsia, Gerbera, Zinnia, plants and diseases, call
Crape Myrtle 800-356-8733
Florida Office:

* BOTRYTIS (813) 895-8235
Aza . Source Technology Biologicals, Inc.

lea, Bougainvillea, . Visit us at the Southeast Greenhouse Manfacturer ofPHYTON-Z?@M
Crape Myrtle, Cotoneaster Conference and Trade Show - Booth #601 www.phyton27.com

Page 12

Southeastern Floriculture, September/October




