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ABSTRACT

Fusarium head blight is an important disease of small grains. It is mainly caused by

‘ members of the Fusarium graminearum species complex (FGSC). Barley and wheat growers

'.) spray fungicides, especially demethylation-inhibitor fungicides, to suppress the disease.

Check for The objective of this study was to examine the changes in the sensitivity of the FGSC
updates

population to the triazole fungicide, propiconazole. A total of 124 and 350 isolates of FGSC
were obtained from barley and wheat in Jeolla Province during 2010-2016 and 2020-2021,
respectively. The species identity and trichothecene chemotypes of the FGSC isolates were
determined based on polymerase chain reaction assays targeting translation elongation
factor 1-alpha and TRI12 genes, respectively. Sensitivity to propiconazole was determined
based on the effective concentration that reduced 50% of the mycelial growth (ECs,) using
the agar dilution method. Of all isolates, F. asiaticum with the nivalenol chemotype was
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B0l 555 o] Ut} Propiconazole™} 22 triazole ] B2 S} #1314 (demethylation inhibitor, DMI)
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WUHE 20169712 2] 12471 FF Fol|Me UdellsS AAISh= E asiaticum (F. asiaticum-NIV)
o] 83.9% (1047H), 3-°tMIE HSA Y el =S AY/d5t= F asiaticum (F. asiaticum-3—-ADON)O]
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0] 3.2%(47}), 3-oMME HlISAIY =S A/dSh= F graminearum (F. graminearum-3—-ADON)
o] 0.8%(17h)Z Lrerstth 20208 2-E] 202110 £2]8t 35071 5 Fol| A= E asiaticum-NIV
7} 96.0%(3367), E. asiaticum-3-ADON®] 2.9%(107}), F. graminearum-15-ADON©] 0.8%(37), F.
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Table 1. Species composition (%) of Fusarium graminearum species complex isolated from barley and wheat during 2010-2016 and 2020-

2021, respectively.

Year Species (chemotype)
F asiaticum (NIV) E asiaticum (3-ADON)  E graminearum (15-ADON)  F. graminearum (3-ADON) Total
2010-2016 83.9 (104)" 12.1(15) 324 0.8 (1) 100.0 (124)
2020-2021 96.0 (336) 2.9(10) 0.83(3) 0.3 (1) 100.0 (350)

NIV: nivalenol; 3-ADON: 3-acetyl deoxynivalenol; 15-ADON: 15-acetyl deoxynivalenol.

* Number of isolates in parentheses.

F2340|H22| propiconazoled] it Zt4M
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Fig. 1. Variation of 50% effective concentration (ECs) values of Fusarium graminearum species
complex isolated from barley and wheat in 2010-2016 and 2020-2021.
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Fig. 2. Frequency distribution of 50% effective concentration (ECs,) values of Fusarium graminearum
species complex isolated from barley and wheat in 2010-2016 and 2020-2021.
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2 5 53 A 21 25 2010201618 2.0} 2020202110 A o H]&0] 38 = 5
7¥sto] fAtst ol Atk Table 2). A Ztoll= MEA S 2] F32] A3d H]&°] 2010-2016
W 6.5%2} 20202021 17.7%2 G219 9] 3.2%2} 10.9%01] I3l =9koL, ot EC,, #+ 2 2+
o]7} §lo] o]= ZARE = o] x}o]7} QU7 | W iE o = A7 FF o g2 oo thal] =
AP E Q7 lE Ao R Helch

Table 2. Frequency and mean ECy, value of resistant isolates to propiconazole according to provinces.

Province Frequency of resistant isolates (%) Mean of EC, value of resistant isolates (pg/mL)
2010-2016 2020-2021 2010-2016 2020-2021

Jeonbuk 6.5 17.7 8.7125 (0.4115~11.0166)" 103772 (1.3467~15.0421)

Jeonnam 32 109 83321 (0.0180~9.7698) 11.0699 (1.3104~17.9857)

EC4: effective concentration that reduced 50% of the mycelial growth.
* Range of ECs, value in parentheses.
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Fig. 3. Bascline of fungicide response resistant to propiconazole on isolates of Fusarium graminearum
species complex during 2010-2016 in Jeolla province.
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Fig. 4. Percentage of sensitivity and resistance to propiconazole in isolates collected from Jeolla province
in 2010-2016 and 2020-2021. Fungicide response was decided with a baseline level of resistance.
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