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NEW TECHNI QUES TO SCREEN PEA SEEDLI NGS FOR RESI STANCE TO SCLEROTINIA WVH TE MOLD

Bl anchette, B. L. and D. L. Auld University of Idaho, Mdscow, ID U S A

Sclerotinia white nold can be a devastating di sease of peas, especially

under irrigated conditions. The causal fungus, Sclerotinia sclerotiorum
produces hard bl ack structures (sclerotia) which allow the pathogen to survive
inthe soil for as long as 10 years. Wenever cool npist periods prevail,

the sclerotia germnate, giving rise to nushroomlike apothecia which form
billions of spores that are dissem nated by w nd. Pea plants are susceptible
to infection by these spores at all stages of growth. The initial synptons
are wat er-soaked |esions which usually occur at the base of the stem Under
warm humid conditions the |esions expand rapidly, which causes rotting of

the lower leaves and girdling of the stem WIting and the death of the plant
usual ly follow

Field evaluation of pea genotypes for resistance to S. sclerotiorum
is difficult. The sporadic nature of the di sease necessitates nunerous
replications to detect significant genotypic differences. The plot size
in Sclerotinia white nold trials nust also be great enough to test the effect
of canopy structure on di sease avoi dance since the microclinmte under the
pl ant canopy can affect the incidence of white mold (2). Because of the
probl ens encountered in screening under field conditions, several screening
techni ques were developed to allow prelinmnary evaluations for disease resis-
tance in the greenhouse and | aboratory.

Breeding lines and plant introductions were screened in greenhouse m st
chanbers naintained at approximately 18C and 90% rel ative humdity (1). Ten
days after planting, the pea seedlings were predisposed by msting for 24
hours. The predi sposed plants were inocul ated by placing one Sclerotinia-
infested oat kernel in contact with the base of each stem

H ghly significant differences in disease reaction were detected by
visually scoring the length of stem lesions three days after inoculation
(Table 1). The pea variety 'Garfield was found to be very susceptible to
white nold and was used as the susceptible check in all greenhouse screenings.
Lines with lesions 50% shorter than Garfield were considered resistant. A
wi nter-hardy pea, ID 89-1 (which was selected froma 'Perfection' x AW cross),
and several genotypes froma Perfection origin were found to be resistant.

The results of two separate screening trials were highly correlated (r= 0.84)
indicating this nmethod was repeatable. Although nost of the 388 plant intro-
ductions tested were susceptible to S. sclerotiorumin the greenhouse, severa
lines exhibited a |evel of resistance equal to that found in Perfection (Table

A faster and sinpler technique for testing plants for resistance to
S. sclerotiorumwas devel oped using culture filtrates of the fungus. Flasks
containing a basal salt nmedium (3) with 1% pectin were inoculated with a
nmycelial plug and incubated in a shake culture for six days at room tenperature
The myceliumwas filtered through cheesecloth and 20 mi of the filtrate placed
invials. Six cmtall plants were renoved fromthe vermculite growi ng nedia,
washed, and the stem excised just above the seed while imersed in water.

The stemwas then placed in the fungus filtrate. The pea genotype ID 89-1
whi ch had been resistant to the fungus in the greenhouse test did not wilt
within 4 hours, whereas the susceptible 'Lilaska' wlted severely in the
sane time period (Fig. 1).
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Tabl e 1. Mean di sease severity ratings— of 20 genotypes
of peas evaluated in the greenhouse for seedling
resistance to white mold.

ase everit)
1€ Or cultivazr OUTC ¢ Irial 1 [rial

" Di sease severity rating assigned based on lesion |ength:
1 =no lesion, 2 = less than 1.0 cm 3 = 1.1-2.0 cm
4 = 2.1-3.0cm 5 = 3.1-4.0 cm and 6 = greater than 4.1 cm

? 1 = University of Idaho, 2 = University of Wsconsin,
3 = Washington State University.

Means within a colum not followed by the sane letter differ

at the 0.05 level of probability by Duncan's new multiple
range test.
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Fig. 1. WIted 'Lilaska pea seedlings (left) conpared with non-wlted
ID 89-1 peas (right) in culture filtrate of Sclerotinia
sclerotiorum for five hours.

LESION

GARFIELD [D 89-]

Fig. 2. Lesion developnent on 'Garfield and ID 89-1 pea seedlings
exposed to .85 ng/m of oxalic acid for ten hours.
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Tabl e 2. Plant Introductions of peas screened in the greenhouse for
seedling resistance to white nold.

Di sease severity St andard

CGenot ype Sour ce rati ng” devi ati on
ID 89-1 | daho 1.4 0. 65
Pl 189171 Net her | ands 1.4 0.57
Pl 272205 Cer many 1.4 0. 60
Pl 155109 USA 1.7 0.78
Pl 262189 Costa Rica 1.7 1.01
Pl 263027 France 1.7 0.91
Pl 166188 I ndi a 1.8 0.95
Pl 261622 Spai n 1.8 0.94
Pl 272191 Ger many 1.8 0.87
Pl 272209 Ger many 1.8 0. 85
Pl 171813 Tur key 1.9 1.29
Pl 179448 Tur key 1.9 0.93
Pl 222069 Af ghani st an 1.9 0.93
Pl 164568 I ndi a 2.0 0. 95
Pl 173058 Tur key 2.0 1.10
Pl 173778 Tur key 2.0 1.19
Pl 174322 Tur key 2.0 0. 96
Pl 162910 Argent na 2.1 1.04
Pl 167363 Tur key 2.1 1.34
Garfield Washi ngt on 3.4 1. 45
LSD - p=0.05 0.7

" Di sease severity rating based on lesion length as follows: 1= no |esion,
2= less than 1.0 cm 3= 1.1 to 220 cm 4= 2.1 to 3.0 cm 5= 3.1 to 4.0 cm
6= greater than 4.1 cm

A further sinplified technique involved the screening of stem cuttings

in oxalic acid (0.85 ng/m ). Following treatment with oxalic acid for 8 to
10 hours, peas susceptible to S. sclerotiorumdevel oped stem | esions sinilar
to those observed in the field (Fig. 2). These oxalic acid-induced |esions

were significantly snaller on resistant genotypes such as |ID 89-1.

Future studies are planned to screen several pea genotypes in both the
culture filtrate and oxalic acid and to conpare these techniques with field
and greenhouse screening tests. Ref i nement of the |aboratory techniques
may permt rapid screening of |arge nunbers of genotypes. Li nes showi ng
resistance in one or nore of the rapid tests could be further evaluated in
the field.
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