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Barley kernel discoloration (KD) leads to substantial loss in value through downgrading and discounting of
malting barley. The objective of this research is to investigate fungal distribution and varieties resistance to
KD in Korean two-rowed barley. Several fungal organisms including Alternaria spp., Fusarium spp.,
Aspergillus spp., Epicoccum spp. and Rhizopus spp. were isolated from Korean two-rowed barley representing
KD. The symptoms of KD were brown and black discolorations of the lemma and palea. The most frequently
detected fungal species was Alternaria spp. which exhibited 69.1% and 72.2% in 2011 and 2012, respectively.
Epicoccum spp., Fusarium spp., and Aspergillus spp. were also detected. Fusarium spp., primary pathogen of
barley head blight, were rarely occurred in the 2011 and their occurrence increased to 4.7% in 2012. Twenty
cultivars of Korean two-rowed barely were evaluated to KD. The average percentage of KD was 8.0-36.0% in
2011 and 5.2-36.6% in 2012. Two cultivars (‘Sacheon 6’ and ‘Dajinbori’) showed KD of 6.2% to 8.8% and
determined resistant, however ‘Samdobori’ and ‘Daeyeongbori’ demonstrating KD of 22.2-36.6% were
highly susceptible. ‘Jinyangbori’, ‘Danwonbori’, ‘Sinhobori’ and ‘Kwangmaegbori’ showing KD of less than

15% were moderately resistant cultivar.
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Fig. 1. Isolation and types of discolored grains. (A) and (B)
blackish color of spot and spreading shapes on the grain, (C) and
(D) pinkish spot/spreading types and blackish spot with
shrivelled kernels, respectively.

Fig. 2. Isolation of the fungi related to kernel discoloration in
two-rowed Korean barley. (A) Identification of the fungi based
on their cultural and morphological characteristics. (B) and (C)
are growth and spores of Alternaria sp. and (D) showed spores
of Epiccocum sp. (x400), respectively.
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A3} Alternaria spp., Fusarium spp., Aspergillus spp.,
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Table 1. Distribution of fungi isolated from Korean two-rowed covered barley showing kernel discoloration in two years (2011-2012)

Fungal isolation rate (%)

Year

Alternaria spp. Fusarium spp. Aspergillus spp. Epicoccum spp. Rhizopus spp.
2011 69.1 0.1 0.2 0 33
2012 72.2 4.7 0.0 15.6 0.1
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Table 2. Kernel discoloration ratio of the Korean barley cultivars
at the grain maturation periods

Kernel discoloration Kernel discoloration

ratio® ratio
Cultivar (%, 2011) (%,2012)

Milky  Harvest Milky  Harvest

stage time stage time
Sacheon 6 1.0 8.0 1.2 8.8
Doosan 8 3.7 17.0 1.0 12.9
Doosan 29 0.9 19.0 0.0 7.9
Jinkwangbori 1.7 21.0 1.1 114
Jejubori 0.0 34.0 0.0 11.0
Samdobori 0.8 36.0 1.6 222
Jinyangbori 1.0 15.0 0.8 8.9
Namhyangbori 0.0 21.0 0.0 17.6
Danweonbori 0.0 15.0 0.3 13.5
Iljinbori 0.0 24.0 0.2 14.6
Shinhobori 4.4 13.0 2.1 7.4
Daeyoungbori 1.2 23.0 2.6 36.6
Daeabori 2.1 23.0 0.0 8.1
Hopumbori 1.0 21.0 0.9 16.6
Dajinbori 0.0 8.0 0.0 6.2
Oreumbori 0.0 18.0 0.0 24.0
Dahobori 0.0 19.0 1.2 9.2
Baeghobori 5.1 27.0 0.0 52
Maeghyangbori 0.0 21.0 0.8 15.9
Gwangmaegbori 0.0 15.0 0.0 5.7
Mean 1.2 19.9 0.7 13.2
LSD® (1%) - 3.727 - 1.28"

*Kernel discoloration ratio measured by percentage of discoloration
kernel among 480 grains in each cultivar.

’LSD means significant differences of kernel discoloration between
the cultivars in each year.
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