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INTRODUCTION

• Plants inoculated with any of the Pythium spp. isolates had
significantly lower root length, fresh and dry root weight,
and fresh leaf weight than non-inoculated control plants (P
<0.05) (Figures 2, 3).

Crops in hydroponic systems are susceptible to waterborne pathogens (3), particularly species of Pythium (1).
Pythium species are oomycete pathogens that cause root
rots and impair development of hydroponic greens (2).
Pythium aphanidermatum is frequently found in
hydroponic systems (2) and P. oopapillum is an emerging
pathogen of hydroponic greens. These species are highly
pathogenic under greenhouse conditions (4). Roots can
be infected by mycelia or zoospores of these pathogens.

• Plants inoculated with P. aphanidermatum had significantly
(P <0.05) lower leaf fresh weight than plants inoculated with
either isolate of P. oopapillum (Figures 2,3).
Figure 1. Set up of the experiment in the greenhouse.

RESULTS

Feed solution. Feed solution was prepared with equal
parts of Hydro-Gro Leafy Greens (CropKing) and Calcium
Nitrate (15.5 N and 19.0% Ca). pH was between 5.5 - 6.8
pH (6.2 ± 0.7) and electrical conductivity was between 1.6
– 2.3 dS m-1 (1.6 ± 0.15). The water temperature was set
at 76 °F (76.5 ± 1). A General Hydroponic pH down
solution was used to regulate pH. Feed solution was
added as needed.
Greenhouse conditions. Temperatures averaged 77.3 ±
4.1 °F. Supplemental lighting was applied for 10 hrs daily.
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Figure 4. Non-inoculated control lettuce plants without agar
disc (1) , and with a water agar disc (2).
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P. oopapillum 06, P. oopapillum 07 and P. aphanidermatum
all affected root development, causing a significant
decrease in growth, compared to plants that were not
inoculated.
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Lettuce plants. ‘Green Star’ seeds were sown in 96-cube
rockwool sheets and watered with ¼ strength feed
solution for two weeks. A simulated deep water culture
(DWC) system was set up with 20 5.7 L plastic buckets
which contained 4.8 L of feed solution, a round piece of
Styrofoam with four 5 cm holes allocated for four net
cups; one plant with rockwool was inserted into each of
two net cups. Each bucket was aerated continuously.
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P. aphanidermatum was more virulent than either of the P.
oopapillum isolates on lettuce, resulting in lower leaf weight,
although other measured parameters did not differ
significantly.
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METHODS
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AIM
Evaluate the virulence of Ohio isolates of Pythium
aphanidermatum and P. oopapillum in hydroponic lettuce.

• There were no differences (P <0.05) between the noninoculated controls for root length, leaf fresh weight, or root
fresh and dry weight (Figure 4).
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After 16 days plants were removed from the hydroponic
system and root length, fresh leaf weight, and fresh and
dry root weight were measured. Roots were dried in an
oven at 140°F for 48 hours.
Experimental design. RCBD with four replications.
Data analysis. Data were analyzed using the statistical
program SAS®. Analysis of variance was performed using
the GLIMMIX procedure and means were separated using
Fisher’s least significant difference test.

3. Raudales, R.E. and McGehee, C. 2016. Pythium root rot
on hydroponic lettuce. e -Gro Edible Alert. Volume 1, Number
4. Retrieved on January 23, 2018 from https://e gro.org/pdf/E104.pdf

0

Control (agar disc)
P.oopapillum 07

Control (no agar disc)
P. aphanidermatum

P. oopapillum 06

Fresh leaf weight
25
A

Fresh leaf weight (g)

Inoculum. For each isolate (P. aphanidermatum, P.
oopapillum 06 and P. oopapillum 07), a 3.5 cm diameter
agar disc was cut from a colony grown on a potato carrot
agar medium for 3 – 4 days and placed adjacent to the
root zone of each plant between the rockwool and net cup
the day of transplanting. Two controls were included: 1) a
non-inoculated water agar disc and 2) no agar disc
(Figure 1).
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Figure 2. Average root length, fresh and dry root weight and
fresh leaf weight of lettuce plants inoculated with Pythium spp.
and the non-inoculated controls. Different letters within each
chart indicate significant differences (P <0.05).

Figure 3. Differences in root length between (l to r) noninoculated lettuce plants (controls) and plants inoculated with
Pythium oopapillum 06, P. oopapillum 07 or P.
aphanidermatum. 1, 2, 3 and 4 are the replications.
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