Research Note

RESISTANCE AND SUSCEPTIBILITY OF BEANS, PHASEOLUS VULGARIS L.,
TO ASHY STEM BLIGHT, MACROPHOMINA PHASEOLINA (TASSI) GO

Ashy stem blight {ASB), a widespread
root and stem disease of the dry bean
(Phaseolus vulgaris L.), is incited by the
fungus Maecrophomina phoseoline {Tassi)
Goid. In recent years the disease has caused
severe losses in experimental plantings of
beans in Puerto Rico,? particularly when
plants are under stress from moisture de-
ficit. Severe symptoms are observed in the
field when bean plants are in the seedling
stage, and frequently in adult plants ap-
proaching physiological maturity (R.
Echdvez-Badel, unpublished). Screening of
dry bean germplasm for resistance to ASE
requires an efficient inoculation method, in
which disease escapes are eliminated. Soil
inoculation techniques using sclerotia or
mycelia are reported for root rot,®* but
these are not adapted for screening adult
bean genotypes for resistance to ASB. A
toothpick inoculation was suggested as a
uniform severe method allowing both dis-
ease incidence and severity readings {P.
Hepperly, personal communication). To test
this method, a greenhouse experiment was
conducted from June to August of 1986,
Three dry bean genotypes, UPR/TARS B-
190, TARS 8437-22, and RIZ 44 from CIAT
were planted in 15 em diameter plastie pots
containing promix and sandy-loam sterile
soil (I:1). Seeds were previously selected
and treated with dicarboximide fungicide
(Captan}. Plants were watered three times

per week, fertilized with NPK 20 days after
planting, and insects were controlled with
methomyl (Lannate) in the seedling stage.
M. phaseoling pure cultures were isolated
from seeds and stems with potato dextrose
agar (PDA) supplemented with streptomy-
cin sulphate as medium. Plant tissues and
seeds were planted (9- em petri dish) after
a superficial disinfesctation. The inoculum
was applied on toothpicks soaked with
sterile maize meal-dextrose broth. We in-
oculated the bean plants by inserting the
infected toothpick into the stem just below
the cotyledonary node. Sterile toothpicks
were used as checks. Inoeulations were
made 80 days after planting. A split plot
design with 5 replications was used. The
disease severity was measured from the
number of infected nodes and mean of the
stem discoloration lengths.

Disease reaction was different among
dry bean genotypes (tables 1 and 2). The
8437-22 bean line showed high levels of re-
sistance to ASB. B-190 had an intermediate
mean value, and RIZ 44 was most suscepti-
ble. Differences in incidence and severity
were found, Distinet host variation existed
among dry bean genotypes for level of sus-
ceptibility or relative resistance. This find-
ing agrees with varietal differences in char-
coal rot in soybeans.s Disease readings at
10, 20, and 30 days after inoculations indi-
cated that the rate of disease increase was
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F16. 1.—Ashy stem blight (M. phaseoling) in adult bean plants under artificial inocu;
lation by the toothpick method. The toothpick and picnidia on stem.

TABLE 1.—Disease reaction of 3 dry bean genotypes to ashy stem blight, Macrophomina
phaseolina (Tassi) Goid

Stem length* No. of infected®
Genotype Origin® infected nodes
cm
B-190 UPR/TARS 10.33 1.33
8437-22 TARS (USDA) 0.00 0.00
RIZ 44 CIAT 24,23 3.33

'UPR = University of Puerto Rico.

TARS = Tropical Agriculture Research Station.

USDA = United States Department of Agriculture.

CIAT = Centro Internacional de Agricultura Tropical.
tMeans of 5 values rated at 10, 20 and 30 days after inoculation.
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Fi1G. 2.—Ashy stem blight (M. phaseolina) in adult bean plants under artificial inocu-
lation by the toothpick method. RIZ 44 bean variety 30 days after inoculation. Healthy

plant (left) and infected plant (vight).

TABLE 2.—Incidence of ashy stem blight, Macrophomina phaseolina (Tussi) Goid, on
3 dry bean genotypes

No. of No. of
Genotype plants infected total plants Incidence
%
B-190 2 5 40.0
8437-22 0 5 0.0
RIZ 44 3 5 60.0
Disease reaction stems (fig. 1) without symptoms on sub-
Stem length epidermal tissue of the main root, typical
Reading infected Infected nodes  for soybean charcoal root rot.” No ASB
cm symptoms were observed on plant checks
10 days 1.97 0.47 (fig. 2). Toothpick inoculation is an effec-
20 days 8.47 1.27 tive, rapid, and economical technique for
’ greenhouse screening of bean germplasm
80 days 24.13 2.93 for resistance to ASB.

highest between 20 and 30 days as shown

below. Infected plants died at 30 days.
Numerous tiny pienidia on the gray

background were observed on infected
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