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In order to find if a ferulic acid (FA) can be used as a selection index in cereal breeding for resistance to head
blight and mycotoxin production, we analyzed FA in the grains of 80 cultivars of barley, rice, and wheat. FA
content ranged 1.66—2.77 mg/g in barley (n=20), 0.56—1.53 mg/g in wheat (n=40), and 0.91-2.13 mg/g in rice
(n=20). Among these, 7 cultivars each of barley and wheat with different FA content were tested for head
blight and mycotoxin production by 2 Fusarium graminearum and 2 F. asiaticum strains. Mean pathogenic-
ity of the wheat cultivars was significantly less than that of barley with higher FA and among wheat cultivars,
there was no correlation between FA content and pathogenicity. Mycotoxin production was also lower in the
wheat than in the barley as pathogenicity. However, pathogenicity and toxins produced by F. asiaticum were
negatively correlated with FA content in barley. These results indicate that FA is not a resistance factor to head
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blight by F. asiaticum and F. graminearum or its mycotoxin production in barley and wheat.
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Table 1. Ferulic acid content of the cereal grains by cultivar tested in this study

Wheat Barley Rice
Cultivar Ferulicacid (mg/g) Cultivar Ferulic acid (mg/g) Cultivar Ferulicacid (mg/g)  Cultivar Ferulic acid (mg/g)

W1 0.56 W21 1.19 B1 1.66 R1 091

W2 0.68 W22 1.21 B2 1.72 R2 1.12

W3 0.82 W23 1.22 B3 2.02 R3 1.19

Wz 0.97 w24 1.22 B4 2.02 R4 1.22

W5 0.99 W25 1.25 B5 2.03 R5 1.30

W6 1.01 W26 1.25 B6 2.06 R6 1.37

W7 1.01 W27 1.30 B7 215 R7 1.39

W8 1.02 W28 1.30 B8 2.17 R8 1.44

W9 1.09 W29 1.30 B9 2.17 R9 1.44

W10 1.09 W30 1.31 B10 2.22 R10 1.45

W11 1.11 W31 1.32 B11 2.24 R11 1.50

W12 1.12 W32 1.33 B12 2.25 R12 1.52

W13 1.12 W33 1.33 B13 2.29 R13 1.64

W14 1.13 W34 1.34 B14 2.38 R14 1.65

W15 1.14 W35 1.35 B15 240 R15 1.78

W16 1.15 W36 1.35 B16 247 R16 1.79

W17 1.16 W37 1.35 B17 248 R17 1.79

W18 1.16 W38 1.51 B18 2.58 R18 1.80

W19 1.18 W39 1.51 B19 2.63 R19 2.07

W20 1.18 W40 1.53 B20 2.77 R20 2.13
£ 29 AHBA(P=-046)0F Bl ol Foasiaticum o 2FF0| 7ol & ARBATL Sk, & wEA el =
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Table 2. Comparison of barley and wheat pathogenicity by head blight pathogens

Disease (%)"

Pathogen® tvalue P-value
Wheat Barley

Fg(PH-1)-DON 11.05+9.38 32.53+14.80 —2.93273 0.026

Fg(Z34)-DON 2.79+3.59 14.62+15.08 -1.87126 0.110

Fa(W1D)-DON 27.68+6.76 58.83x£15.16 —5.26832 0.002

Fa(#73)-NIV 20.86x10.76 62.20+26.47 —3.23366 0.018

Mean (total) 15.59+5.64 42.05+£13.85 —4.05313 0.007

°Species (isolate name)-trichothecene chemotype: Fg, Fusarium graminearum; Fa, F. asiaticum; DON, deoxynivalenol; NIV, nivalenol.

®Calculated as a mean of diseased spikelets (%)+standard deviation.
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Fig. 1. Pathogenicity of barley and wheat cultivars by head blight pathogens and ferulic acid content. The cultivars with w and b indicate
wheat and barley, respectively. The pathogen names appear in parentheses. Fg, Fusarium graminearum; Fa, F. asiaticum; Mean, mean of
pathogenicity; FA, ferulic acid.

Table 3. Correlation of ferulic acid content with barley and wheat pathogenicity and trichothecenes by head blight pathogens

Pathogenicity Trichothecene
Crop Fg’ Fg Fa Fa Mean DON DON DON NIV Mean
(PH-1) (z34) (w1d) (#73) (PH-1) (z34) (w1d) (#73)
Barley —0.25 0.018 —-0.89 -032 —046 0.090 0.72 —0.63 —0.74 0.37
Wheat 0.18 0.18 0.23 0.32 0.32 —0.052 —0.37 0.58 —0.030 -0.13
All 0.51 043 0.48 0.54 0.57 0.41 0.32 0.15 0.46 0.52

°Species or trichothecene chemotype (isolate name): Fg, Fusarium graminearum; Fa, F. asiaticum; DON, deoxynivalenol; NIV, nivalenol;
mean, mean of pathogenicity or trichothecene levels by 4 pathogens.
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Table 4. Comparison of barley and wheat for trichothecenes produced by head blight pathogens

Trichothecene level (pg/g)b

Pathogen® Wheat Barley tvalue P-value
Fg(PH-1)-DON 3.86+2.92 6.16x0.28 —2.12051 0.078
Fg(Z34)-DON 3.48+2.62 4.77+2.07 —0.85405 0.426
Fa(W1D)-DON 4.41+0.77 4.75+0.73 —0.7432 0.485
Fa(#73)-NIV 3.04+£2.54 5.90+0.60 —2.97238 0.025
Mean 3.69+1.51 5.40+0.40 —2.64047 0.039

*Species (isolate name)-trichothecene chemotype: Fg, Fusarium graminearum; Fa, F. asiaticum; DON, deoxynivalenol; NIV, nivalenol.

PCalculated as a mean of trichothecene levelststandard deviation.

Trichothecene (ug/g)
oD
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Fig. 2. Trichothecenes produced by head blight pathogens in barley and wheat cultivars and ferulic acid content. The cultivars with w and
b indicate wheat and barley, respectively. The pathogen names appear in parentheses. DON, deoxynivalenol; NIV, nivalenol; Mean, mean of

toxin levels; FA, ferulic acid.
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