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Establishment of Artificial Screening Methods and Evaluation of Barley
Germplasms for Resistance to Fusarium Head Blight

Ouk-Kyu Han' and Jung-Gon Kim
Honam Agricultural Research Institute, NICS, RDA, Iksan 570-080, Korea

ABSTRACT : Fusarium head blight (FHB) is a severe
disease problem that affects the quality and yield of barley
grain. The evaluation of FHB resistance is difficult because
environmental conditions greatly influence FHB infection
and development. The objectives of this study were to: 1)
establish an efficient screening method for selecting
resistant barley to FHB, 2) compare FHB severity between
the cut-spike method and pot-plant method for development
of mass screening, and 3) estimate FHB resistance for
barley germplasms. Barley cultivars and lines were
evaluated for reaction to FHB in controlled-greenhouse
condition. Spikes were spray-inoculated with a suspension
(5.0 x 10° macroconidia mL™) of Fusarium graminearum
SCK-04 strain, and then kept in a greenhouse at 18-25°C
with 80-100% relative humidity. Inoculation were employed
at 3 different heading growth stages (heading date, three
days after heading, and five days after heading). The
inoculation was performed in 2 consecutive days in order to
avoid escapes. The inoculated plants were maintained in the
greenhouse at 4 different free moisture periods (1, 3, 5, and
7 days). The percentage of FHB severity was scored from 0
to 9 according to the rate of infected kernels per spike, and
three spikes were evaluated per replication with 3 replicates.
There were significant differences of FHB severity
depending on the different free moisture periods, but not by
the inoculation at different heading stages. The optimum
evaluation point of FHB severity in the greenhouse
condition was on the 7" day under free moisture condition
after inoculation at the heading date. Infection level in cut-
spike method highly correlated with that in pot-plant
method. This suggested that cut-spike method is useful in
evaluating of FHB resistance in barley. Six cultivars, such as
Jinkwang, Buheung, Atahualpha 92, Chevron-b,
Gobernadora-d, and MNBrite-c, were selected as resistant
varieties to FHB. Correlation coefficient for the FHB
severity evaluated by the pot-plant method between two
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seasons was 0.794, indicating the stability and accuracy of
the screening method.
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Table 1. Mean FHB severity of barley cultivars selected in this study.

FHB severity” (0-9) Susceptible/
Cultivar Ornigin Spike type Hull type Sprg test Foll tost resistant
Jinkwangbori Korea 2-Row Covered 0.8 1.7 Resistant
Buheung Korea 6-Row Covered 22 28 Resistant
Jejubori Korea 2-Row Covered 4.5 49 Medum
Kangbor Korea 6-Row Covered 55 5.8 Medium
Daebegbort Korea 6-Row Covered 5.5 57 Medium

Paldobor1 Korea 6-Row Covered 9.0 9.0 Susceptible

Sanglogbori Korea 6-Row Covered 9.0 9.0 Susceptible
MNBrnite-¢ USA 6-Row Covered 0.9 2.7 Resistant
Gobernadora-d Mexico 2-Row Covered 07 1.6 Resistant
Atahualpha92 Ecuador 2-Row Hull-less 20 2.5 Resistant
Chevron-b Switzerland 6-Row Covered 2.1 23 Resistant

*FHB severnty values were scored by the rate of infected kernels per spike (ranks 0, no infection; 1, below 5%; 2, 6-10%; 3, 11-20%; 4, 21-
30%, S, 31-50%, 6, 51-60%, 7, 61-70%, 8, 71-90%,; 9, above 90%), and 1t was the means of 3 replicates; Each replicate consisted of a
single pot with one plant, and three heads were scored per rephcate

®The greenhouse was conditioned under 18 to 25 °C with 80 to 100% humidity.

°FHB seventy was evaluated on the 7% day after moculation.
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