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This spring and summer, 2008, we hired an undergrad student, Tiffany Spiron, to conduct
growth chamber screenings with a number of PNW and Australian cultivars, as well as
cultivars identified as tolerant (Sunco, KS93U161) and susceptible (Macon, OR942504)
in our previous assays. She performed two runs of this experiment. In Fall, 2008, another
repeat was set up, with the help of Alison Thompson, a new PhD student on the project
with Dr. Campbell. The first run used soil from the Spillman farm that was contaminated
by herbicide, so the results from this experiment are not usable. The second run was set
up a few weeks ago. All greenhouse experiments used inoculum of Pythium ultimum and
P. irregulare Group 1V, pasteurized field soil, and soil amended with oatmeal to enhance
virulence. All values were expressed as a percent of the mean of the non-inoculated
control, in an attempt to minimize the variance and enhance our ability to pick out
tolerance. Statistical analysis was performed both on the raw data and the transformed
data. Three variables were measured- total plant height, length of 1% leaf, and dry weight.

ACCOMPLISHMENTS:
1. Statistical evaluation of growth chamber method.

We demonstrated that this growth chamber method has the consistency and statistical
power to separate highly susceptible cultivars from less susceptible or more tolerant
cultivars, and to show a differential response to the two pathogens tested. This shows
that this method could be used to easily evaluate existing germplasm, and make
recommendations to growers.

2. Evaluation of cultivar tolerance

We demonstrated that some PNW cultivars are more tolerant than others, and these
results were consistent with previous results. Gala, Sunco, KS93U161, Tara 2002, and
Gluyas Early were more tolerant to P. irregulare, and Gala, Sunco, Alpowa, and Chukar
were the most tolerant to P. ultimum.



RESULTS
Accomplishment 1

A. There was a significant interaction between cultivars and pathogen. This
indicated that the ranking of cultivar tolerance will not be the same for the two
species, and cultivars respond differently to the two species (Table 1).

B. The experimental variation was higher with P. ultimum, especially when plants
emerge, but are severely damaged. Table 2 shows the CV values, which were in the
20s for P. irregulare and in the 30s for P. ultimum.

Figures 1-6 show results expressed as box plots. The height of the diamonds indicate
the 95% confidence intervals, the width indicates the number of samples. Data is
indicated by dots, and the lines indicate 1X and 2 X the standard deviation.

These graphs show that P. ultimum causes more damage than P. irregulare, as
indicated by the higher mean value horizontal line in the graph. These graphs also
show that plant height and length of 1*' leaf showed less variation than dry weight.

Accomplishment 2.

Figures 7-9 show the rankings of cultivars in response to P. irregulare group IV.
Gala, Sunco, KS93U161, Tara 2002, Scarlet and Gluyas Early, were ranked at the top
for most plant parameters, with values not statistically different from the non-
inoculated control. This confirms rankings from the original Higginbotham paper and
previous work with optimizing the method.

Figures 10-12 show the ranking of cultivars to P. ultimum. Gala, Sunco, Alpowa, and
Chukar were ranked in the top five of at least two of the three plant parameter.

Figures 13-15 show the means for the three parameters, comparing the non-inoculated
control to the two inoculated treatments.
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Table 1. ANOVA- P values of analysis with data transformed to percent of non-

inoculated control

Plant Parameter

Treatment Height 1% Leaf Dry Weight
Cultivar 0.048 0.032 0.09
Pathogen 0.002 <0.001 0.004
Cultivar X Pathogen | 0.0112 0.057 0.27

Table 2. Coefficient of Variation values with data transformed to percent of non-

inoculated control

Plant Parameter

Pathogen Height 1% Leaf Dry Weight
P. irregulare 13.3 23.7 28.8
P. ultimum 23.8 35.0 38.8




Figure 1. Average height of cultivars in response to P. ultimum
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Figure 2. Average length of first leaf of cultivars in response to P. ultimum
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Figure 3. Average dry weight of first leaf of cultivars in response to P. ultimum
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Figure 4. Average height of cultivars in response to P. irregulare
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Figure 5. Average length of first leaf of cultivars in response to P. irregulare
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Figure 6. Average dry weight of first leaf of cultivars in response to P. irregulare
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Legend for Cultivars

1 249
2 Sunco
3 Macon
4 KS93US61
5 KS93U104
6 OR942504
7 Seri
8 Puseas
9 Gala
10 Brundage 96
11 Coda
12 Masami
13 Bauermeister
14 MDM
15 Finley
16 Stephen
17 Penawawa
18 Gluyas Early
19 Chukar
20 Alpowa
21 Scarlet
22 Tara 2002
23 Madsen
24 Eltan
25 Gala
26 Louise
27 Otis




Figure 7.

Plant Height (% of control) P, irregulare
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*= not significantly different from non-inoculated control

Figure 8.

First Leaf (% of control) P. irregulare
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All treatments are not significantly different from non-inoculated control, except for
Masami, Puseus, Seri, and Bauermeister



Figure 9

Dry Weight (% of control) P. irregulare
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Figure 10

Plant Height (% of control) P. ultimum
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Figure 11

First Leaf (% of control) P. ultimum
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Figure 12

Dry Weight (% of control) P. ultimum
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Figure 13.
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Figure 14.
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Figure 15.

Average Dry Weight
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