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ABSTRACT

Muyolo, N. G., Lipps, P. E., and Schmitthenner, A. F. 1993. Reactions of dry bean, lima
bean, and soybean cultivars to Rhizoctonia root and hypocotyl rot and web blight. Plant Dis.
77:234-238.

We evaluated the reactions of 15 soybean, 13 dry bean, and two lima bean cultivars to Rhizoctonia
root and hypocotyl rot and web blight. Each cultivar was inoculated separately with Rhizoctonia
solani isolates AG-2-2 and AG-4 to evaluate resistance to root and hypocotyl rot and with
a dry bean isolate and a soybean isolate of AG-1 IB to evaluate resistance to web blight.
Agar plate, potted plant, detached leaf, and whole plant assays were used to evaluate resistance.
Data from agar plate and potted plant assays for hypocotyl and root rot were either not correlated
or were only weakly correlated. This indicated that agar plate assays were not satisfactory
for determining differences in host resistance and that investigations should be based on potted
plant assays. With a few exceptions, all soybean cultivars were resistant or moderately resistant
to hypocotyl and root rot in potted plant assays. Of the dry bean and lima bean cultivars
tested, only Jackson Wonder was moderately resistant to both diseases. In potted plant assays,
hypocotyl and root disease severities were positively correlated for soybean and dry bean (r
= 0.67 and 0.71, respectively; P < 0.01). Thus, cultivars may express a similar reaction to
both diseases. Soybean cultivars were more resistant to web blight than dry bean cultivars.
Web blight ratings from the detached leaf and whole plant assays were correlated for soybean

but not for dry or lima bean.

Rhizoctonia root rot and web blight
of soybean (Glycine max (L.) Merr.),
caused by Rhizoctonia solani Kiihn, have
resulted in yield losses as high as 45 and
50%, respectively, in the United States
(11,12,27). Crop failure and yield reduc-
tion of up to 90% have been attributed
to epidemics of web blight on dry bean
(Phaseolus vulgaris L.) in Costa Rica
(28). Rhizoctonia disease has been man-
aged mainly with cultural practices,
biological control, and partial protection
by fungicides (1,13,28). For the most
part, however, these control practices
have been ineffective, labor-intensive,
and expensive (23,24,28,31).

Considerable research has been de-
voted to identifying sources of resistance
in dry bean (14,21) and to investigating
the genetics of resistance in grain legume
crops (4,5,19,21,22) and the genetics of
pathogenicity in R. solani (1,2,16,17).
Cultivars resistant to Rhizoctonia root
rot have been developed in other crops,
such as alfalfa (3), sugar beet (9,10), and
cucumber (25). Commercial soybean
cultivars with resistance to Rhizoctonia
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web blight have been developed (18). Se-
lection of resistant germ plasm has been
facilitated by the classification of isolates
of R. solani into anastomosis groups
(AGs) of like isolates that exhibit similar
pathogenicity and produce similar dis-
ease symptoms on certain hosts (1).

The search for resistant cultivars of
important crops such as grain legumes
remains a challenge to plant pathologists.
The objectives of this study were to eval-
uate selected commercial soybean, dry
bean, and lima bean (P. lunatus L.) cul-
tivars for resistance to R. solani and to
evaluate techniques for screening for re-
sistance.

MATERIALS AND METHODS

Test cultivars. We evaluated 15 soy-
bean, 13 dry bean, and two lima bean
cultivars. The reactions of nine of the
15 soybean cultivars to Rhizoctonia web
blight were known (18). These cultivars
originated from the southern United
States and were obtained from B. L.
Keeling (U.S. Department of Agricul-
ture, Agricultural Research Service,
Louisiana State University). The other
six cultivars originated from the Mid-
west. The dry bean and lima bean cul-
tivars were obtained from Vermont Bean
Seed Company (Fair Haven, VT). Dry
bean cultivars were chosen to obtain a
range of types based on seed morphol-
ogy. Before they were used, seeds were
surface-disinfested in a 0.3% NaClO
solution in deionized water for 5 min,

rinsed in sterile deionized water, and air-
dried.

Test isolates. Four isolates of R. solani
were selected on the basis of AG, the
disease symptoms they caused, and their
relative virulence (15). Soybean AG-2-
2 isolate 77, originating from a hypocotyl
lesion on soybean in Ohio, and dry bean
AG-4 isolate 27, originating from a root
lesion on dry bean in Zaire, were used
to evaluate root and hypocotyl rot reac-
tions. AG-1 IB isolates 43 and 23, ob-
tained from foliar lesions on dry bean
and soybean, respectively, in Zaire, were
used to evaluate web blight reaction.

Agar plate assay for root rot reaction.
Ten seedlings of each cultivar were eval-
uated on 20 ml of sterile 1.5% water agar
in 15-cm-diam petri plates. Seeds were
placed in a ring pattern 1 cm from the
edge of the plate. The center of each plate
was subsequently inoculated with a 13-
mm-diam mycelial disk from a 2- to 3-
day-old culture of the AG-2-2 or AG-4
isolate on 1.5% water agar. Three to five
drops of sterile distilled water were asep-
tically dispensed onto each seed 2 days
later. Plates were sealed with plastic ad-
hesive tape and incubated under contin-
uous darkness for 5 days at 21 + 2 C.
They were then transferred to a bench
under 12 hr of fluorescent light (approxi-
mately 280 wE'm™*s™") and 12 hr of
darkness for four additional days. Nine
days after inoculation, seedlings were
evaluated for disease severity on a scale
from 1 to 5, where 1 = no lesions and
normal root length, 2 = localized tissue
discoloration without necrosis and near-
normal root length, 3 = localized lesions
with extensive tissue discoloration and
near-normal root length, 4 = nearly com-
plete root necrosis and partially re-
stricted root length, and 5 = complete
root rot and severely restricted root
length.

Potted plant assay for root and hypo-
cotyl rot reactions. The inoculum layer
technique was used for the potted plant
assay to evaluate root and hypocotyl rot
reactions (24). Ten seeds of each cultivar
were planted in a 15-cm-diam plastic pot
containing 1 kg of a soil-peat mixture
of Wooster silt loam (pH 6.5) and peat
(5:1, v/v), 11 g of lime, and 1.9 g of
ammonium nitrate. The soil-peat mix-
ture was autoclaved at approximately
116 C for 6 hr before use. Before the
seeds were planted, each pot was infested
with an intact agar layer from a 2- to



3-day-old culture of the AG-2-2 or AG-
4 isolate on 10 ml of 1.5% water agar
in a 10-cm-diam petri plate (24). Pots
were maintained under 12 hr of incan-
descent light (approximately 415
uE-m™2-s7") at 24 + 2 C. Pots were
watered to saturation after planting and
lightly once a day thereafter.

Fourteen days after planting, the seed-
lings were removed from the soil-peat
mixture and their roots were rinsed with
water. Seedlings were evaluated for root
and hypocotyl rot on scales from 1 to
5. For root rot, 1 = no lesions; 2 =
discrete, light or dark brown, superficial
necrotic lesions; 3 = adventitious root
and/ or taproot necrosis and decay; 4 =
extensive root rot; and 5 = plant dead.
For hypocotyl rot, 1 = no lesions; 2 =
discrete, reddish or dark brown, super-
ficial necrotic lesions; 3 = discrete,
reddish or dark brown, deep necrotic le-
sions without stem girdling; 4 = extensive
hypocotyl rot with stem girdling; and 5
= plant dead.

Detached leaf assay for leaf blight
reaction. Apparently healthy leaves were
detached from 21-day-old plants grown
in the greenhouse for evaluation of leaf
blight reaction. One trifoliate leaf per
cultivar was surface-disinfested in a 0.3%
NaClO-sterile distilled water solution for
3 sec, then rinsed in two changes of sterile
deionized water. Each leaf, with attached
leaflets, was placed on a grade 362 fil-
ter paper (Baxter Healthcare Corp.,
McGaw, IL) moistened with sterile
distilled water in a 15-cm-diam sterile
plastic petri plate.

Each leaflet was inoculated with a 4-
mm-diam mycelial disk from a 2- to 3-
day-old culture of one of the AG-1 IB
isolates on 1.5% water agar. Another leaf

was inoculated similarly with the other
AG-1 IB isolate in a separate petri plate.
Inoculated leaves were given three to four
sprays (3-4 ml) of sterile distilled water
with a low-pressure, hand-operated
atomizer to simulate dew deposition and
to increase humidity over the duration
of the test. Plates were sealed with Para-
film (American National Can, Green-
wich, CT) and maintained for 5 days at
21 £ 2 C with 12 hr of illumination
(approximately 280 uE-m2:s™!). Leaf-
lets were then evaluated for leaf blight
symptoms on a scale from 1 to 5, where
1 = no infection, 2 = 1-25% of leaf area
blighted, 3 = 26-50%, 4 = 51-75%, and
5 =76-100% of leaf area blighted.
Whole plant assay for web blight
reaction. Apparently healthy 21-day-old
potted plants grown in the greenhouse
under conditions described previously
were used in whole plant assays for web
blight reaction. Plants of each cultivar
were inoculated with the dry bean and
soybean AG-1 IB isolates in separate
pots. One 3- to 4-day-old potato-dex-
trose agar culture of each of the AG-1
IB isolates was flooded with 20 ml of
deionized water and gently and thor-
oughly scraped. The mycelial suspension
was vigorously mixed before the volume
was brought up to 40 ml and a drop of
Tween 20 was added. Ten plants (five
per pot) were sprayed with the mycelial
suspension until runoff with a hand-
operated, low-pressure atomizer. After
inoculation, each pot was maintained in
a moistened clear plastic bag in a growth
chamber for 48 hr at 100% relative
humidity and 25 =+ 2 C. Two humidifiers
provided a continuous light mist. Plants
were exposed to 12 hr of fluorescent and
incandescent lights (approximately 280

wE-m~2:s7"). Five days after inoculation,
plants were evaluated on a scale of 1 to
5, where 1 = no infection; 2 = small,
discrete, irregular water-soaked and
necrotic lesions; 3 = coalescent water-
soaked and necrotic lesions, with no
mycelial web coverage; 4 = leaf drooping
with extensive mycelial web coverage;
and 5 = plant dead.

Statistical analysis. For the agar plate
and detached leaf assays, the experimen-
tal design was a randomized complete
block, with a single-plate replication of
10 seedlings for agar plate root rot assays
and one trifoliate leaf (three inoculated
leaflets per leaf) for detached leaf web
blight assays. A split-plot design with
isolates as main plots and cultivars as
subplots was used for the potted plant
and whole plant assays for hypocotyl-
root rot and web blight, respectively.

In each assay, individual seedlings,
plants, or leaflets were evaluated with the
disease severity scales. Treatment means
were calculated from the evaluated plant
material in each replication (petri plate
containing 10 seedlings or three leaflets
per treatment, or pot containing five
plants per treatment). Each assay was
conducted four times, representing four
replications over time for analysis of
variance. Means were compared with the
Fisher least significant difference test at
P=0.05. SAS (SAS Institute, Cary, NC)
was used for data analysis.

Correlation analysis was used to deter-
mine relationships between agar plate
and potted plant assays and between de-
tached leaf and whole plant assays. An-
alyses were performed with Minitab
(Minitab Inc., State College, PA).

Resistance response classification.
Cultivars were grouped according to dis-

Table 1. Reaction of dry bean and lima bean cultivars to Rhizoctonia root rot in agar plate assays and to root and hypocotyl rot in potted

plant assays"

Potted plant assay

Agar plate assay Hypocotyl Root

Disease Disease disease Hypocotyl disease Root
Cultivar"’ severity” reaction’ severity” reaction’ severity” reaction’
Burpee’s lima 3.3 bed MS 2.9 abed MR
Fordhook lima e cee 4.0 ab MS 38a MS
Jackson Wonder 40a MS 23d MR 23d MR
Black Turtle 3.4 bc MS 4.1a S 38a MS
Red Kidney 3.6 abc MS 3.6 abc MS 2.6 bed MR
Red Mexican 40a MS 3.9 abc MS 3.5ab MS
Soldier Bean 33c MS 4.0 ab MS 38a MS
White Kidney 3.4 be MS 3.6 abc MS 3.1 abed MS
Yellow Eye 3.5bc MS 3.6 abc MS 3.1 abed MS
Florida Speckled 3.4 bc MS 3.9 abc MS 2.9 abed MR
Genuine Cornfield 3.5bc MS 3.9 abc MS 2.3d MR
Improved White 40a MS 3.3 bed MS 25cd MR
Missouri Wonder 3.5bc MS 3.5 abed MS 3.3 abc MS
Pinto Bean 40a MS 3.1cd MS 3.3 abc MS
Great Northern 3.8 ab MS 3.8 abc MS 3.5ab MS

" Data represent pooled means for the AG-2-2 and AG-4 isolates. Means followed by the same letter in a column are not significantly different
according to the Fisher least significant difference test (P = 0.05).
¥ Cultivars Burpee’s and Fordhook are lima beans; all others are dry beans.

¥Data from agar plate assays of Burpee’s and Fordhook are not presented because of low germination in tests.

*On a scale from 1 to 5, where 1 = no infection and 5 = complete root rot.
YR = resistant, MR = moderately resistant, MS = moderately susceptible, and S = susceptible.
?On a scale from 1 to 5, where 1 = no lesions and 5 = plant dead.
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ease severity on hypocotyls and/ or roots
and on leaves. Cultivars were considered
resistant if the mean disease score ranged
between 1 and 2, moderately resistant if
the mean disease score was 2.1-3, mod-
erately susceptible if the mean disease
score was 3.1-4, and susceptible if the
mean disease score was 4.1-5.

RESULTS

Agar plate assay for root rot reaction.
Roots of diseased seedlings of both dry
bean and soybean were similar in length
to those of control seedlings but ex-
hibited extensive necrosis. Disease sever-
ity ratings ranged from 3.3 to 4.0 for
cultivars of both hosts (Tables 1 and 2).
Soldier Bean had the lowest disease
rating of the dry bean and lima bean
cultivars tested, and Centennial, Davis,
Ripley, and Vickery had the lowest
disease ratings of the soybean cultivars
tested. Although statistically significant
differences were detected among culti-
vars in disease ratings, all cultivars of
dry bean and soybean were rated as
moderately susceptible to root rot in agar
plate assays. Burpee’s and Fordhook
lima beans did not develop disease symp-
toms and were excluded from the data
analysis. These large-seeded cultivars did
not fully germinate on water agar, pre-
sumably because of limited water avail-
ability.

Potted plant assay for hypocotyl and
root rot reactions. Five of 13 dry bean
cultivars and one of the two lima bean
cultivars were moderately resistant to
root rot, with disease severity ratings be-
tween 2.3 and 2.9 (Table 1). Jackson
Wonder was the only dry bean cultivar
with relatively low disease ratings for
both hypocotyl and root rot.

The soybean cultivars were generally
less susceptible to hypocotyl and/ or root
rot than the dry bean cultivars. Ten of

“the 15 soybean cultivars were moderately

resistant to hypocotyl rot, with disease
severity ratings between 2.3 and 3.0
(Table 2). Asgrow 7986, Centennial,
Hardee, Pella, RA 606, and Vickery were
rated as resistant to root rot and
moderately resistant to hypocotyl rot.

The cultivar-by-isolate interaction was
significant (P= 0.05) for root rot severity
on dry bean but not on soybean. The
interaction was due to one dry bean
cultivar, Improved White, that had sig-
nificantly more severe root rot with the
AG-4 isolate (mean disease score 3.3)
than with the AG-2-2 isolate (mean dis-
ease score 1.8). No statistical difference
between isolates in root rot severity was
observed on other cultivars.

Detached leaf assay for web blight
reaction. By 5 days after inoculation,
differences in the percentage of leaf area
with lesions were evident among the
cultivars tested. Leaves of all dry bean
and lima bean cultivars were extensively
blighted (Table 3). Among soybean cul-
tivars, Bedford, Gregg, and RA 606 were
moderately resistant, Davis exhibited the
most severe web blight, and all others
were moderately susceptible (Table 3).

Whole plant assay for web blight
reaction. Six of 13 dry bean cultivars and
both lima bean cultivars were moderately
susceptible to web blight; Soldier Bean
had the lowest severity rating (3.3). The
remaining cultivars were susceptible
(Table 4).

Soybean cultivars Bedford, Centen-
nial, Gregg, Pioneer 9581, RA 606, Con-
rad, Edison, Ripley, and Vickery were
moderately resistant to foliar infection.
The other six cultivars were moderately
susceptible (Table 4).

A significant (P = 0.05) cultivar-by-
isolate interaction was observed for web
blight severity on dry bean in whole plant
assays. Cultivars Jackson Wonder and

Improved White had significantly (P <
0.05) more severe web blight when they
were inoculated with the dry bean AG-
1 IB isolate (mean disease score 5.0) than
with the soybean AG-1 IB isolate (mean
disease score 3.8). No statistical differ-
ence between isolates was observed on
other dry bean or lima bean cultivars.
Similarly, the AG-1 IB isolates did not
differ significantly on soybean cultivars.

Correlations among assays. In potted
plant assays, the severity of hypocotyl
rot was positively correlated with the
severity of root rot for both dry bean
and soybean (r = 0.71 and 0.67, respec-
tively; P<0.01). The correlation between
agar plate and potted plant assays was
low for both root rot (r = —0.23) and
hypocotyl rot (r = —0.21) and was not
significant (P> 0.05). Web blight ratings
from detached leaf and whole plant
assays were significantly correlated for
soybean (r = 0.71, P < 0.01) but not
for dry bean (r = 0.15, P = 0.05).

DISCUSSION

The soybean, dry bean, and lima bean
cultivars tested expressed a range of re-
sistance-susceptibility responses to infec-
tion by isolates of R. solani represent-
ing three AGs. Dry bean cultivars were
generally only moderately resistant to
root rot except for Jackson Wonder,
which appeared to be resistant to both
root rot and hypocotyl rot. In contrast,
most soybean cultivars (except Edison,
Ripley, and Williams) were moderately
resistant or resistant to both hypocotyl
rot and root rot. In detached leaf assays
for web blight reaction, all dry bean and
lima bean cultivars were susceptible,
whereas most soybean cultivars were
moderately susceptible or moderately re-
sistant. In whole plant assays, all dry and
lima bean cultivars were moderately sus-
ceptible or susceptible to web blight,

Table 2. Reaction of soybean cultivars to Rhizoctonia root and hypocotyl rot in agar plate and potted plant assays”

Agar plate assay

Potted plant assay

Hypocotyl Root

Root rot Root rot Hypocotyl rot Root
Cultivar severity " reaction’ severity” reaction’ severity” reaction’
Asgrow 7986 3.6 abc MS 28b MR 1.8 be R
Bedford 3.6 abc MS 34ab MS 2.4 ab MS
Centennial 34c MS 3.0b MR 1.9 be R
Davis 34c MS 38a MS 26a MR
FFR 646 3.6 abc MS 33ab MS 2.1 abe MR
Gregg 3.8 abc MS 3.1ab MS 2.3 abc MR
Hardee 39ab MS 290 MR 2.0 abc R
Pioneer 9581 39ab MS 2.3 ab MR 2.1 abc MR
RA 606 3.5bc MS 29b MR 2.0 abc R
Conrad 40a MS 3.4 ab MS 2.3 abc MR
Edison 40a MS 28b MR 2.3 abe MR
Pella 3.6 abc MS 28b MR 1.6¢ R
Ripley 34c MS 28b MR 2.1 abc MR
Vickery 34c MS 30b MR 1.9 be R
Williams 3.6 abc MS 28b MR 2.1 abc MR

“Data represent pooled means for the AG-2-2 and AG-4 isolates. Means followed by the same letter in a column are not significantly different
according to the Fisher least significant difference test (P = 0.05).

“On a scale from 1 to 5, where 1 = no lesions and 5 = complete root rot.

YR = resistant, MR = moderately resistant, MS = moderately susceptible, and S = susceptible.

*On a scale from 1 to 5, where 1 = no lesions and 5 = plant dead.

236 Plant Disease/Vol. 77 No. 3



while nine of 15 soybean cultivars were
moderately resistant. Although only a
limited number of cultivars were eval-
uated, the results reported here suggest
that the probability of selecting cultivars
with resistance to diseases caused by R.
solani is higher within G. max than
within P. vulgaris or P. lunatus.

In P. vulgaris, resistance to Rhizoc-
tonia seed rot has been associated with
cultivars that have dark seed coats (14).
Prasad and Weigle (20) suggested that
black seed coats may restrict pathogen
entry because they adhere more tightly
to cotyledons and tend to crack less than
lighter seed coats. Hypocotyl infection
and postemergence damping-off have
been linked with aging, woodiness, and
purple pigments (4,14). Secondary meta-
bolites including phytoalexins have been
reported as postinfection resistance fac-
tors in dark-seeded dry bean (20,21).
However, none of the dry bean cultivars
with colored seeds that we tested, in-
cluding the black-seeded Black Turtle,
was resistant to either preemergence
damping-off or hypocotyl rot. Hypocotyl
rot and damping-off were even more
severe on Black Turtle with purple hypo-
cotyls than on the moderately resistant,
white-seeded Jackson Wonder. These re-
sults suggest that dark pigments may not
be linked with resistance to R. solani in
dry bean.

Preexisting morphological factors
that confer resistance to R. solani have
not been documented as well in soybean
as in dry bean. Increased phytoalexin
production in younger plants (0-2 wk
old) and stem woodiness with aging have
been reported as possible resistance
mechanisms to Phytophthora stem rot
(caused by Phytophthora sojae) of soy-
bean (19). The hardness of the soybean
seed coat relative to dry bean seeds and
phytoalexin accumulation may explain
the greater resistance of the soybean
cultivars we tested compared to the dry
bean cultivars.

Differences in cultivar response to web
blight have previously been reported in
dry bean (8) and soybean (18). However,
information on the mechanism of resis-
tance is limited. It has been demonstrated
that unidentified inhibitory substances of
host origin can arrest infection cushion
formation on radish, tomato, and lettuce
(6,7). Phytoalexin production and infec-
tion cushion inhibitors could be involved
in resistance in both dry bean and soy-
bean to isolates that cause web blight.

Discrepancies between field results
and laboratory and growth chamber as-
says may be attributed to experimental
conditions. Conflicting results have been
reported in tests that used either low (29)
or high (26) levels of inoculum for
screening dry bean cultivars. In field eval-
uations in Louisiana, soybean cultivars
Gregg, Centennial, Hardee, and RA 606
were resistant and Davis and FFR 646
were susceptible to web blight (18). An-

other study (30) reported that Jackson
Wonder dry bean was resistant to root
and hypocotyl rot. These cultivars had
similar disease reactions in our assays,
although the differences among them
were not always statistically significant.
This indicates that the techniques we
used have some degree of reliability and
may be useful in separating resistant
germ plasm from more susceptible lines.

Agar plate assays may not be adequate
for determining cultivar reactions to root
rot, because the results were not highly
correlated with those of potted plant
assays. Cultivar responses may differ be-
cause of differences in the infection proc-
esses for seedlings germinating on agar
colonized by the fungus and for roots
and hypocotyls contacting inoculum in
a soil-peat mix.

The web blight severity ratings from
detached leaf and whole plant assays

were significantly correlated for soybean
but not for dry and lima bean cultivars.
In both assays, most dry and lima bean
cultivars were more susceptible to web
blight than were the soybean cultivars.
The difference between the two assays
may have resulted from the greater sus-
ceptibility of the dry and lima bean cul-
tivars compared to the soybean cultivars
in the detached leaf assay, in contrast
to the whole plant assays, in which both
dry bean and soybean expressed a higher
level of resistance.

In whole plant assays, root disease
severity was correlated with hypocotyl
disease severity. This suggests that a cul-
tivar that is resistant to one disease may
be resistant to the other and that screen-
ing tests may be designed to evaluate re-
action to one disease only. Despite these
results, we believe that agar plate assays
should not replace potted plant assays

Table 3. Reaction of lima bean, dry bean, and soybean cultivars to Rhizoctonia web blight

in detached leaf assays™

Bean Web blight  Web blight Soyean Web blight  Web blight
cultivar severity’ reaction’ cultivar severity’ reaction’
Burpee’s lima 50a S Asgrow 7986 3.3 abc MS
Fordhook lima 50a S Bedford 2.9 be MR
Jackson Wonder 49 a S Centennial 3.3 abc MS
Black Turtle 50a S Davis 41a S

Red Kidney 50a S FFR 646 3.1 abc MS
Red Mexican 50a S Gregg 23c¢ MR
Soldier Bean 50a S Hardee 3.4 abc MS
White Kidney 50a S Pioneer 9581 3.1 abc MS
Yellow Eye 50a S RA 606 24c¢ MR
Florida Speckled 45b N Conrad 3.4 abc MS
Genuine Cornfield 50a S Edison 3.3 abc MS
Improved White 50a S Pella 39ab MS
Missouri Wonder 50a S Ripley 3.3 abc MS
Pinto Bean 5.0a S Vickery 3.4 abc MS
Great Northern 50a S Williams 4.0 ab MS

*Data represent pooled means for two AG-1 IB isolates, one each from soybean and dry bean.
Means followed by the same letter in a column are not significantly different according to
the Fisher least significant difference test (P = 0.05).

Y On a scale from 1 to 5, where 1 = no lesions and 5 = 76-1000% of leaf area blighted.

*S = susceptible, MS = moderately susceptible, and MR = moderately resistant.

Table 4. Reaction of lima bean, dry bean, and soybean cultivars to Rhizoctonia web blight

in whole plant assays*

Bean Web blight  Web blight Soyean Web blight  Web blight
cultivar severity”’ reaction” cultivar severity’ reaction’
Burpee’s lima 3.8 defg MS Asgrow 7986 3.1 abc MS
Fordhook lima 3.6 efg MS Bedford 2.5de MR
Jackson Wonder 34fg MS Centennial 2.9 abcde MR
Black Turtle 4.0 cde MS Davis 3.1 abc MS
Red Kidney 34f1g S FFR 646 2.9 abcde MS
Red Mexican 4.1 cde S Gregg 24e MR
Soldier Bean 33g MS Hardee 33ab MS
White Kidney 3.4fg MS Pioneer 9581 2.8 bede MR
Yellow Eye 3.9 cdef MS RA 606 2.9 abede MR
Florida Speckled 3.8 defg MS Conrad 3.0 abed MR
Genuine Cornfield 49a S Edison 2.8 bede MR
Improved White 4.4 abc S Pella 34a MS
Missouri Wonder 4.4 abc S Ripley 3.0 abed MR
Pinto Bean 4.3 bed S Vickery 2.6 cde MR
Great Northern 4.8 ab S Williams 33ab MS

*Data represent pooled means for two AG-1 IB isolates, one each from soybean and dry bean.
Means followed by the same letter in a column are not significantly different according to
the Fisher least significant difference test (P = 0.05).

Y On a scale from 1 to 5, where 1 = no lesions and 5 = plant dead.

*S = susceptible, MS = moderately susceptible, and MR = moderately resistant.
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for evaluating cultivar resistance and that
assays should evaluate both hypocotyl
and root reaction until additional sup-
porting data are available.

Our results indicate that there is poten-
tial for selecting soybean and bean cul-
tivars resistant to R. solani. Soybean cul-
tivars Asgrow 7986, Centennial, Hardee,
RA 606, Pella, and Vickery and dry bean
cultivar Jackson Wonder may represent
sources of resistance to root and hypo-
cotyl rot. The use of different isolates
of R. solani, inoculum types, and inoc-
ulation techniques in screening germ
plasm for resistance has led to difficulties
in comparing results and identifying
useful sources of resistance in both crops.
Identification of isolates by AG and use
of standard assay techniques will be im-
portant in future research.
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