
CONTROL OF PYTHIUM ROOT ROT
by Gary W. Moorman andRoxanne J. Lease, Pennsylvania State University

The fungus Pvthium is the most important root rotting organism
thatplagues greenhouse cropsofall types. Mostspecies ofPythium
readily form swimmingspores (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
timesare used. Pvthium can also infectplants when the non-swim
mingstagecomesin contactwith roots. If the activityof zoospores
can be disrupted, one importantmeansof Pvthiumspreadcan be
greatly inhibited.

Workersin Stanghellini's program (1996,1997) demonstrated that
when surfactants such as AquaGro are added to water, zoospores
quickly die and Pythium and Phvtohthora 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
Pythiumroot rot in seedling geraniums. Showgirlgeraniums were
seeded in Fafard #2 potting mix in plug rays. Three commonly
encountered species of Pythium were grown on rice grains.
Pvthium aphanidermatum andP. irregulare readily formzoospores.
Pvthiumultimumrarely,if ever,forms zoospores. A smallamount
of rice inoculumwas incorporatedinto Fafard#2 pottingmix used
tofill4" round, plasticpotsjust priorto transplanting. Someplants
werepottedin mix without rice inoculum. Treatmentswerebegun
on all plantsimmediately after transplanting. To the pots that had
not been infested with inoculated rice, zoospores from either R
aphanidermatum or P. irregulare were added one week after trans
planting and treatment initiation.

Therewere10potsin eachtreatment andtheexperiment wasdone
twice. Thecalcium nitrate was added at20ppm and30ppm to50
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 eachwatering. Allotherplants in
the experiments received 300 ppm N soluble fertilizer at each wa
tering. RootShield (7oz/100gal) andSubdue (1.5 fl. Oz/100 gal)
were applied once at transplant.

Results and Conclusions

The results are summarized in the tables on page 12. Because
results forPvthium ultimum (rice inoculum) were very similar to
those of P. aphanidermatum and P. irregulare riceinoculated, that
table was not included.

Subdue consistently protected against allthree species ofPvthium
regardless of whether zoospores or infested rice was used as in
oculum. The calcium-low nitrogen treatments tended tosuppress
disease when zoospores were used as inoculum but not when in
fested rice was used. Plants inthe calcium-low nitrogen treatment
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had smaller, darker green leaves than plants in other- treatments.
Theseleaveshadnumerous, evenly distributed, tiny, tan spotspos
sibly indicative of a nutrient imbalance. No phytotoxicity was
observed in any other treatments.

Infesting the potting soil with Pvthium -colonizedrice produced
very severe disease pressure. This simulates the situation where a
grower is transplanting directly into soil heavily infested with
Pvthium. OnlySubdue was effectivein controllingdiseaseunder
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.

Pvthium irregulare zoospore inoculation resulted in rather slow
disease development and less disease pressure. Calciumsupple
mentation, AquaGro, andRootShield all tendedto suppress Pythium
irregulare zoospore inoculum.

Therecan be manyinteractionsamongthe pottingmix, 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.

Acknowledgments
This research was supported by Pennsylvania Flower Growers'
Association funding.

Literature Cited

Stanghellini, M.E., Rasmussen, S.L., Kim, D.H. and Rorabaugh,
P.A. 1996. Efficacy of nonionic surfactants in the control of
zoospore spread of Pythium aphanidermatum in a recirculating
hydroponic system. Plant Disease 80:422-428.

Stanghellini, M.E., Kim, D.H., Rasmussen, S.L., andRorabaugh,
PA. 1966. Control of rootrotof peppers caused byPhytophthora
capsici with a nonionic surfactant. Plants Disease 80:1113-1116.

Stanghellini, M.E., and Miller, R.M. 1997. Biosurfactants: their
identity andpotential in the biological control of zoosporic plant
pathogens. Plant Disease 81:4-12.

VonBroembsen, S., and Decan, J.W. 1996. Effects of calcium on
germinations of further zoospore release from zoospore cysts of
Phytophthora parasitica. Mycological Research 100:1498-1504.

Von Broembsen, S., and Deacon, J.W. 1997. Calcium interfer
ence with zoospore biology and infectivity of Phytophthora
parasitica innutrient irrigation solutions. Phytopathology 87:522-
528.



7

Average Percentage of Plants Surviving
Days after potting

14 21 28 35

Average Percentage of Plants Surviving
Days after potting

u 9i ?n •*«;

Pythium irregulare rice inoculum
Pythium aphanidermatum rice inoculum

20 ppm calcium nitrate 75
in 50 ppm N soluble fertilizer

40 35 35 10
20 ppm calcium nitrate 100
in 50 ppm N soluble fertilizer

45 40 40 20

30 ppm calcium nitrate 75
in 50 ppm N soluble fertilizer

30 15 10 0
30 ppm calcium nitrate 95
in 50 ppm N soluble fertilizer

45 35 25 5

Subdue at transplant 100 100 100 100 100
Subdue at transplant 100 100 90 90 90

RootShield at transplant 85 25 0 0 0
RootShield at transplant 100 40 30 S 0

20 ppm AquaGro 60
in 300 ppm N soluble fertilizer

0 0 0 0
20 ppmAquaGro 100
in 300 ppm N soluble fertilizer

35 15 10 0

30 ppm AquaGro 60
in 300 ppm N soluble fertilizer

15 0 0 0
30 ppm AquaGro 100
in 300 ppm N soluble fertilizer

40 15 15 0

100 ppm AquaGro 65
in 300 ppm N soluble fertilizer

20 0 0 0
lOOppmAquaGro 100
in 300 ppm N soluble fertilizer

45 5 0 0

300 pom N soluble fertilizer 95 30 5 5 0 4* 15 15 0

Pythium irregulare zoospore inoculum Pythium aphanidermatum zoospore inoculum

20 ppm calcium nitrate 100
in 50 ppm N soluble fertilizer

100 100 100 100
20 ppm calcium nitrate 85
in 50 ppm N soluble fertilizer

75 70 65 60

30 ppm calcium nitrate 95
in 50 ppm N soluble fertilizer

95 95 9S 75
30 ppm calcium nitrate 100
in 50 ppm N soluble fertilizer

85 75 75 65

Subdue at transplant 100 100 100 100 100
Subdue at transplant 100 100 100 100 100

RootShield at transplant 100 100 95 90 65
RootShield at transplant 85 60 60 55 45

20 ppm AquaGro 100
in 300 ppm N soluble fertilizer

100 100 85 50
20 ppm AquaGro 95
in 300 ppm N soluble fertilizer

95 90 75 45

30 ppm AquaGro 100
in 300 ppm N soluble fertilizer

95 95 95 50
30 ppm AquaGro 75
in 300 ppm N soluble fertilizer

75 65 65 25

lOOppmAquaGro 95
in.300 ppm N soluble fertilizer

90 80 75 55
100 ppm AquaGro 8 5
in 300 ppm N soluble fertilizer

7S 70 50 30

300 ppm N soluble fertilizer 95 95 90 75 5
300 opm N soluble fertilizer 75 65 60 60 30

Invisible, Systemic and Effective Disease Control

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

• POWDERY MILDEW
Fuchsia, Gerbera, Zinnia,
Crape Myrtle

• B0TRYTIS
Azalea, Bougainvillea,
Crape Myrtle, Cotoneaster

Visit us at the Southeast Greenhouse

Conference and Trade Show - Booth #601

Page 12

BACTERICIDE & FUNGICIDE

For additional labeled

plants and diseases, call

800-356-8733
Florida Office:

(813) 895-8235

SourceTechnology Biologicals, Inc.
Manfacturer ofPHYTON-27®

www.phyton27.com
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