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Abstract. Effective genetic resistance to common bacterial blight [Xanthomonas campestris pv. phaseoli (Smith) Dye] is not present in common bean (Phaseolus vulgaris L.)
cultivars grown in Ontario. Foliar symptoms and seed yield of white pea bean breeding
lines from a P. vulgaris/P. acutifolius interspecific cross in the presence and absence
of common blight were evaluated. In inoculated plots, seven of the 20 breeding lines
did not differ significantly in severity of foliar symptoms from the most resistant controls, XAN 159 and XAN 161. The most susceptible lines tended to have the highest
yield when grown under disease-free conditions (r = 0.61 and 0.49 at two locations).
However, the susceptible lines showed an average yield loss of 25% when disease-free
and inoculated plots were compared, while resistant lines had little or no yield loss.
The most severely infected lines tended to have the greatest loss in yield (r = 0.72 and
0.53 at two locations). A resistant breeding line from this study is available as OAC
88-1.

Common bacterial blight, caused by Xanthomonas campestris (Xcp) including the
brown diffusible pigment-producing strain
formerly known as X. campestris pv. phaseoli var. fuscans, produces lesions on leaves,
pods, and stems of common bean. This seedborne disease is currently controlled in Ontario by production of disease-free breeder
seed in Idaho, where dry climate, stringent
cultural practices, and rigorous inspection
minimize disease development. Three classes
of pedigreed seed—Select, Foundation, and
Certified–are subsequently produced in Ontario. These pedigreed seed production fields
are inspected for blight once at bloom and
again 10 to 14 days later. After harvest, up
to 30,000 seeds (depending on the results of
field inspections and class of seed) are ex-
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amined for blight by the Agriculture Canada
Seed-Borne Disease Unit (Sheppard, 1983).
Blight tolerance levels for tagged seed are
set by the pedigreeing agency, the Canadian
Seed Growers’ Assn. Effective genetic resistance to common blight is not present in
common beans recommended for production
in Ontario, and the industry is vulnerable to
yield and quality losses if the seed production system fails and seed becomes infected.
The limited resistance to Xcp in the P.
vulgaris genome has prompted numerous attempts to incorporate resistance from other
Phaseolus spp. into P. vulgaris (Coyne and
Schuster, 1973, 1974; Honma, 1956; Yoshii
et al. 1978). Parker (1985) transferred common blight resistance from P. acutifolius A.
Gray (tepary bean) into P. vulgaris by hybridizing PI 440795 (P. acutifolius) to ‘ICA
Pijao’ (P. vulgaris) and crossing the F1 progeny to ‘Ex Rico 23’ (P. vulgaris). Lines from
this population were selected for white pea
been seed type and tested in the field and
under growth-room conditions for pod and
leaf resistance to common bacterial blight.
The purpose of our study was to evaluate the
differences in field performance of these lines
by comparing their severity of disease symptoms following inoculation with common
blight, and the change in seed yield of the

Moore, J.M. and J.R. Clark. 1989a. ‘Choctaw’
blackberry. HortScience 24(5) :862-863.
Moore, J.M. and J.R. Clark. 1989b. ‘Navaho’
erect thornless blackberry. HortScience
24(5):863-865.
Statistical Analysis System (SAS). 1988. SAS/
STAT, SAS/BASIC guide for personal computers. Version 6.04 (ed.) SAS Inst., Cary, NC.

lines grown in the absence and presence of
common blight.
Two experiments were conducted in 1987,
one to evaluate disease resistance and yield
of inoculated plants, and another to evaluate
yield of uninoculated plants. A combined yield
and disease experiment with inoculated and
uninoculated seedlots was planted in 1988 at
two locations.
Disease experiment (1987). The design was
a randomized complete block with three replications and 28 genotypes. Each plot was
one row, 6 m long, with 60 cm between rows
and bordered on either side by one row of
‘OAC Seaforth’. Fifty-five seeds were planted
in each row. The genotypes included 20
breeding lines derived from the cross ‘ICA
Pijao’/P.I. 440795//‘Ex Rico 23’, five genotypes with known resistance to common blight
(Great Northern Nebraska #1 sel.27, XR2351-1-9, XAN 159, XAN 160, XAN 161)
(CIAT, 1985; Honma, 1956) and three susceptible control cultivars (ICA Pijao, OAC
Seaforth, Ex Rico 23). Two-day-old cultures
of Xcp, including standard and brown pigment-producing strains, were mixed in water
and adjusted to a concentration of 108 CFU/
ml. The seeds were vacuum-infused with inoculum for 10 rein, allowed to dry for 24 h,
then planted on 11 June at the Elora Research Station, Elora, Ont. Ratings of disease severity (0 = no symptoms, 1 = necrotic
spots only, 2 = a few disease lesions on
leaves, 3 = moderate number of disease lesions on leaves, 4 = most leaves with large
spreading lesions) based on the most severely diseased plant in the plot were made
on 17 Aug. Plants were harvested when at
least 95% of pods were tan or brown. Seed
yield was adjusted to 18% moisture. Analyses of variance were conducted on disease
severity and seed yield, and a correlation
coefficient was calculated for disease severity and seed yield.
Yield experiment (1987). The trials were
arranged in a randomized complete block design at two locations with 23 genotypes and
four replications. The trials were planted at
the Woodstock Research Station, Woodstock, Ont., on 10 June and at the Elora
Research Station on 15 June. The entries included the 20 selected breeding lines used in
the disease experiment and three susceptible
control cultivars, ICA Pijao, OAC Seaforth,
and Ex Rico 23. The seeds were harvested
the previous year from symptomless plots.
Plants were harvested when at least 95% of
the pods were tan or brown. Seed yield was
adjusted to 18% moisture. Analysis of varHORTSCIENCE, VOL. 27(4), APRIL 1992

Table 1. Seed yield (kg·ha-1) and common blight disease ratings of white pea bean breeding lines
derived from a Phaseolus vulgaris/P. acutifolius cross and of common bean control entries, Elora
and Woodstock, Ont., 1987.

Table 2. Common blight disease ratings and mean seed yield (kg·ha-1) of white pea bean breeding
lines derived from a Phaseolus vulgaris/P. acutifolius cross and common bean control entries over
two locations in 1988.

iance of seed yield was conducted and correlation coefficients for yields in this
experiment at each location and disease seHORTSCIENCE, VOL. 27(4), APRIL 1992

verity of the disease experiment were calculated.
Yield and disease experiment (1988). The

trials were arranged in a split-plot design at
two locations with four replications. The
whole plots represented either inoculation with
or freedom from common blight. One-half
of each seedlot was inoculated with a mixture of Xcp as described for the 1987 disease
trial. The remaining seed was disinfected by
dipping for 3 min in a solution of 1% copper
acetate, 0.01% Trelon X-1OO surfactant
(Tween), and 0.05 M acetic acid, followed
by drying under forced air (G. Kritzman and
L. Edgington, personal communication). The
subplots were genotypes consisting of 11
breeding lines advanced from the 1987 field
trials and three control cultivars (ICA Pijao,
OAC Seaforth, and Ex Rico 23). Each plot
was two rows, 6 m long, with 60 cm between rows and bordered on either side by
one row of ‘OAC Seaforth’. Each row was
planted with 105 seeds. The trials were planted
at the Woodstock Research Station on 17
June and at the Elora Research Station on 20
June. Plots were rated on 15 Aug. for disease
severity as described for the 1987 trials. Plots
were harvested when at least 95% of the pods
were tan or brown, and seed yield was adjusted to 18% moisture. Analysis of variance
of seed yield was conducted. Correlation
coefficients were calculated for the difference in seed yield between uninoculated and
inoculated plots and disease severity for each
location.
Disease experiment (1987). The seed inoculation method employed in this study appeared to produce uniform infection of plants
within plots. Significant differences were
found among the 28 entries for disease
symptom severity (Table 1). Entry BLT 8713, with a rating of 1.5, had the lowest ranking leaf severity. Seven of the 20 breeding
lines were not significantly different in severity from the most resistant controls, XAN
159 and 161.
Fourteen entries produced similar yields
as highest yielding control (‘ICA Pijao’), and
17 had significantly higher yields than the
highest yielding white bean control (‘Ex Rico
23’). The yields of these 20 breeding lines
were not correlated with the severity of blight
infection ( r = 0.05, P > 0.05).
Yield experiment (1987). Three and 13 of
the 20 breeding lines at Woodstock and Elora,
respectively, produced similar yields as the
highest-yielding control, ‘ICA Pijao’ (Table
1). Three and four were higher yielding than
‘Ex Rico 23’ at Woodstock and Elora, respectively. There were significant (P < 0.05)
correlations of 0.61 and 0.49 between yield
of the 20 breeding lines in the yield experiment at Woodstock and Elora, respectively,
and their severity of infection in the disease
experiment at Elora. The higher yielding lines
under disease-free conditions generally were
those that had the most severe infection under diseased conditions. Three entries, BLT
87-2, BLT 87-10, and BLT 87-11, had large
differences in yield at Elora when inoculated
and uninoculated seedlots were compared.
Eleven of the 20 breeding lines were advanced to the 1988 experiment based on low
disease ratings or high yield.
Yield and disease experiment (1988).
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Genotypes differed significantly ( P < 0.01)
in the severity their foliar disease symptoms
following inoculation. Six breeding lines had
severity values <2.0 (Table 2). These plants
had necrotic spots that were occasionally
surrounded by small yellow lesions. All three
controls had moderate to large spreading lesions. The main effect of inoculation on seed
yield was highly significant (P < 0.01) and
consistent across both locations. The highly
significant (P < 0.01) inoculation × genotype interaction supports the assertion that
when resistance was successfully introgressed from P. acutifolius it had a tangible
impact on seed yield. Entries BLT-4, BLT5, BLT-7, BLT-13, BLT-14, and BLT-15
had 70 scores <2 (resistant) and showed little or no loss yield when inoculated and uninoculated seedlots were compared (Table 2).
In contrast, entries BLT 87-2, BLT 87-6,
BLT 87-11, BLT 87-12, and all the controls
had severity scores >2 (susceptible) and
showed an average reduction of 25% in yield
between inoculated and uninoculated seedlots. For comparison, Wallen and Jackson
(1975), in a study using ‘Sanilac’ grown in
Ontario, estimated yield reduction due to artificially inoculated common blight at 38%
while Yoshii et al. (1976) estimated yield
reductions in ‘Duva’ to be 22% in naturally
inoculated and 45% in artificially inoculated
plots.
There were significant ( P < 0.05) correlations of 0.72 and 0.53 between severity of
blight and yield difference between disinfected and inoculated seedlots at Woodstock
and Elora, respectively. Yoshii et al. (1976)
also found a highly significant negative correlation between severity of infection and
yield. In our study, the most severely infected entries had the greatest loss in yield
when uninoculated and inoculated seedlots
are compared. The most resistant lines were
the least susceptible to changes in yield between inoculated and uninoculated beans.
These correlations also suggest that the foliar
resistance to common blight introduced from
P. acutifolius had a substantial impact on
seed yield when the plants were grown in
the presence of common blight. The difference in yield potential between susceptible
and resistant breeding lines can be due to
several causes: resistant lines could contain
a higher proportion of the unadapted P. acutifolius genome than susceptible lines, which,
in turn, results in yield depression, or perhaps less likely, the gene or genes associated
with resistance could also have a negative
impact on yield potential, or could be linked
to yield-limiting genes.
Some of the breeding lines with resistance
were as high yielding as the best white bean
control cultivar (Ex Rico 23) when grown at
Elora. The highest-yielding resistant breeding line BLT 87-13 is available to interested
researchers from T.E.M. under the name OAC
88-1.
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Abstract. A field experiment was conducted at two locations to determine the correlation between seedling and mature plant characters in a large potato (Solanum tuberosum) population developed for production from true potato seed. There was no
significant correlation between seedling and reproductive characters, including earliness, at the two locations. Number of internodes and yield per plant were significantly
correlated at Huancayo, and at San Ramon, root length and hypocotyl length had a
significant correlation with the number of tubers per plant and yield per plant. Although significant, the latter correlations are not high enough to be used to predict the
final behavior of genotypes by their seedling traits. Thus, it may be assumed that a
certain independence between seedling and mature plant growth characters exists.

For many years the production of ware
potatoes from true potato seed (TPS) has had
high priority in the research carried out at
the International Potato Center (CIP), Lima,
Peru (Pallais, 1991).
The complex mode of genetic segregation
for agronomic traits in potato, due to its autotetraploid nature (Ross, 1986), determines
that, after crossing, many seedlings have to
be evaluated to select the desirable genotypes. This problem increases the need for
field space, manual labor, and facilities. For
some characters, e.g., resistance to some
diseases, the initial evaluations are done at
the seedling stage, when undesirable genotypes are discarded, thus requiring the planting of fewer genotypes in the field (Anguiz
and Mendoza, 1989). This procedure also
could be used for agronomical and/or repro-

ductive traits in a breeding population if any
correlation existed between selected seedling
traits and those of the mature plant.
Livermore (1939) correlated seedling traits
in the greenhouse and subsequent yield in
the field. He found a slight association between greenhouse and field performance. He
also found seedling growth of very little help
in detecting yielding ability in the greenhouse or in the field. With some families,
he obtained better correlation coefficients than
with others, but they still were too low to
permit selection at the seedling level.
Zubeldía (1963) identified a useful selecTable 1. Analysis of variance for potato seedling
traits. San Ramón and Huancayo, 1988.

Received for publication 15 Aug. 1991. Accepted
for publication 17 Oct. 1991. The cost of publishing this paper was defrayed in part by the payment
of page charges. Under postal regulations, this paper therefore must be hereby marked advertisement solely to indicate this fact.
1
Geneticist.
2
Associate Breeder.
HORTSCIENCE, VOL. 27(4), APRIL 1992

