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This study was conducted to examine the effects of the seeding rate on the disease incidence of sharp eyespot
(Rhizoctonia cerealis) on three different varieties and to select effective chemicals to control the disease. When
the seeds were sown twice as many as the recommendation, the disease incidence increased by approximately
13%. However, the susceptible variety ‘Jopummil’ alone showed the significantly enhanced disease incidence
at a two-fold seeding rate. Two chemicals such as Hexaconazole EC and Tebuconazole EC highly inhibited the
fungal growth on agar medium. However, two strobilurin fungicides such as Pyraclostrobin EC and
Trifloxystrobin SC were relatively weak. The fungicides tested displayed the similar in vivo antifungal
activities as in vitro activities. Hexaconazole EC and Tebuconazole EC showed the strongest both protective
and curative activities and the protective activities of the chemicals were generally higher than the curative
activities. Hexaconazole EC and Tebuconazole EC controlled the disease by 64% and 73%, respectively, and
the two chemicals reduced the disease by 45% and 39%, respectively, when they were applied one day after
pathogen inoculation. These results indicate that both Hexaconazole EC and Tebuconazole EC could be used
to control sharp eyespot on wheat.
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Table 1. List of the chemicals selected and used in this test

Active
No Common name® ingredient Selection®
(%)
1 Hexaconazole EC 10 O
2 Pyraclostrobin EC 22 O
3 Fenbuconazole+Thifluzamide SC 4 @)
4 Validamycin SP 10
5 Pencycuron WP 25 O
6 Polyoxin-D WP 225
7 Flutolanil EC 15
8 Azoxystrobin WP 10
9 Difenoconazole+propiconazole EC 26
10 Carbendazim+iprodione SC 8
11 Thifluzamide SC 7
12 Pencycuron+Tebuconazole SC 24 O
13 Tebuconazole EC 25 O
14 Trifloxystrobin WG 50 O
15 Metconazole SC 20
16 Cyproconazole WG 38
17 Propoconazole EC 25
18 Iprodion+Thiophanate-metyl WP 70
19 Etridiazole+Hexaconazole EC 23
20 Difenoconazoletpolyoxin-D WP 6.5

*EC: Emulsifiable Concentrate, SC: Suspension Concentrate, SP:
Water Soluble Powder, WP: Wettable Powder, WG: Water
Dispersible Granule.

®Selection: According to the in vitro antifungal activities on agar
medium in the preliminary experiment, the 7 fungicides were chosen
for this study.
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Table 2. The disease incidence of sharp eyespot according to the seeding rates®

Seeding rates Cultivar No. of total stems ~ No. of diseased stems Disease incidence (%)" Mean (%)°
Tapdongmil 100 44 44.0 ns
Recommended Anbaekmil 76 38 50.0 ns 50.7 ns

Jopummil 91 53 582b
Tapdongmil 140 60 429

1.5-fold Anbaekmil 90 45 50.0 57.3
Jopummil 100 79 79.0 a
Tapdongmil 121 64 529

2-fold Anbaekmil 108 53 49.1 64.2
Jopummil 95 86 90.5a
Tapdongmil 147 67 45.6

3-fold Anbaekmil 107 39 36.4 445
Jopummil 134 69 S515a

*Recommended seeding rate are 160 kg/ha according to general farming practice. The infection was examined one month after artificial
inoculation through the typical rotten spot symptoms. All of the sample measured collected from tested pots (50x33x23 cm’) after one month
growth in plastic house. Disease incidence was measured the rates of the number of infected tillers among total inoculated stem numbers.

"Disease incidences mean differences according to each cultivars and ns and same letter within columns means no significant differences between
the treatments by Duncans multiple range test (P<0.05).

‘Mean means the average diseased rate of the three cultivar's infection rates according to the different seeding rates and which has no significant
difference on it.
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Fig. 1. Growth suppression of Rhizoctonia cerealis by each
different chemical paper disc on PDA. A: Hexaconazole, B:
Tebuconazole, C: Pencycuron+Tebuconazole, D: Fenbuconazole+
Thifluzamide, E: Pyraclostrobin, F: Trifloxystrobin, G: Pencycuron,
H: control treatment with sterilized distilled water absorbed paper
disc.
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Table 3. Inhibitory effect of several chemicals on the growth of Rhizoctonia cerealis in a paper disc method

Chemicals F ormulatif)na Dilution Clear zone size (mm)

(Active ingredient, %) rate J30901 JS1007 81022 Mean®

Hexaconazole EC (10%) 1000 16.3 16.8 16.5 16.5a
Tebuconazole EC (25%) 2000 16.3 16.1 16.1 16.2a
Pencycuron+Tebuconazole SC (20+4%) 2000 10.8 11.6 11.8 11.4b
Fenbuconazole+Thifluzamide SC (2+2%) 1000 8.5 8.6 8.9 8.7¢c
Pyraclostrobin EC (22%) 4000 7.7 6.8 6.5 7.0d
Trifloxystrobin SC (22%) 2000 6.4 6.0 6.8 6.4d
Pencycuron SC (20%) 4000 1.6 0.9 0.9 I.le
Control (Distilled water) - 0.0 0.0 0.0 0.0f

*EC=emulsifiable concentrate, SC=suspension concentrate. Dilution rate were standard dilution concentration according to the “Guideline of
pesticide using” (Korea crop protection association, 2011). Clear zone was measured by the length of the fungal growth on the potato dextrose

media.

"The same letter within columns means no significant differences between the treatments by Duncans multiple range test (P<0.05).
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Table 4. Inhibitory effect of different concentration of selected two chemicals on the growth of Rhizoctonia cerealis in a paper disc

method
. Formulation® _ Clear zone size (mm)
Chemicals . N Dilution rate
(Active ingredient, %) JS0901 JS1007 JS1022 Mean®
EC (20%) 500 17.8 19.5 19.3 189a
Hexaconazole EC (10%) 1000° 16.3 16.8 16.5 16.5b
EC (5%) 2000 15.0 16.6 15.8 15.8b
EC (50%) 1000 15.6 17.3 17.4 16.8b
Tebuconazole EC (25%) 2000° 16.3 16.1 16.1 162b
EC (12.5%) 4000 12.6 13.9 13.8 134c¢
Control - - 0.0 0.0 0.00 0.0d
*EC=emulsifiable concentrate.
"Standard dilution concentration according to the “Guideline of pesticide using” (Korea crop protection association, 2011).
“The same letter within columns means no significant differences between the treatments by Duncans multiple range test (P<0.05).
Clear zone was measured by the length of the fungal growth on the potato dextrose media.
Table 5. Pre-treatment effects of chemicals on the disease incidences before artificial inoculation of Rhizoctonia cerealis
. Disease incidence® (%)
Chemicals ; . : -
Jopummil Sinmichalmil-1 Alchanmil Mean
Hexaconazole EC 133 233 20.0 189a
Tebuconazole EC 13.3 16.7 13.3 144a
Pyraclostrobin EC 46.7 333 35.0 383D
Pencycuron SC 41.7 383 36.7 389b
Control 60.0 65.0 333 52.8b

“Disease incidence: Percentage of diseased stems among the total inoculated seedlings. Inoculation method refrred to Lee et al. (2011). The same
letter within columns means no significant differences between the treatments by Duncans multiple range test (P<0.05). Inoculation method

referred to Lee ef al. (2011).
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Table 6. Post-treatment effects of chemicals on the disease incidences after artificial inoculation of Rhizoctonia cerealis

Disease incidence® (%)

Chemicals

Jopummil Sinmichalmil-1 Alchanmil Mean®
Hexaconazole EC 28.3 233 26.7 26.1¢c
Tebuconazole EC 26.7 35.0 25.0 28.9 be
Pyraclostrobin EC 56.7 383 31.7 42.2 ab
Pencycuron WP 433 45.0 36.7 41.7 ab
Control 58.3 46.7 36.7 472 a

*Disease incidence : Percentage of diseased stems among the total inoculated seedlings. Inoculation method refired to Lee ez al. (2011).
"The same letter within columns means no significant differences between the treatments by Duncans multiple range test (P<0.05).
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