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The effects of insecticide and fungicide treatment were investigated to reduce mycotoxin contamination of
corn (Zea mays L.) seeds. Deoxynivalenol and zearalenone contents were reduced in the treated seeds, but
aflatoxin, ochratoxin A, fumonisin, and T-2 toxin were not effective by chemical treatments. The chemical
treatment did not affect the growth of saprophyte, but inhibited the pathogenic fungi such as Fusarium
verticillioides, F. graminearum and F. equiseti. Myotoxin contents at different harvesting time were compared.
As the harvest time was delayed, both levels of deoxynivalenol and zearalenone and frequency of Fusarium
spp. increased. However, the major nutrient contents of corn seeds were not affected by harvesting period.
These results show that chemical treatments are necessary to reduce the fungal contamination of corn and

Received May 11,2017
Revised May 17,2017
Accepted May 17,2017

M E

Setet S5 AMIRA-L 2015H ] 15356 ha 4
St w, 3, Be, D7 4 e 2 gl Akeh A2
olth. Z.8 AUHAI O} U R 5403 ha o2, Bo] Aulste]
VR UT SR, A, 7S 202 AWE ol sk gtk
2015HE & HAIFE 78243802 Z R0 714 o] A
AFEITL 9o} 10 o AAIRRE F5o] 671 kg O 2 ZUE)
540 kgol| |3} Q53] Wt % BAolo] A Rt TgwA
o AATro] B o] g ZFURE 22 Aol Auieh

Research in Plant Disease
PISSN 1598-2262, elSSN 2233-9191
www.online-rpd.org

(©The Korean Society of Plant Pathology

harvest without delay is important as well.
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Table 1. Deoxynivalenol concentration by chemical treatment and
harvesting time during corn cultivation

Concentration of Deoxynivalenol (mg/kg)

Treatments a " "
1st 2nd 3rd
Fungicides and Insecticides ~ 1.040+03"  8623+3.8°"  12.660+2.5™
Insecticides 5091+33%  8617+4.9°° 13470+35™
Fungicides 2660422 5950+3.8"  14.366+4.5™
Control 3.340+2.9"  11.830£35  16.506+5.1°

“The first harvest of corn at Sep. 7, 2016.

®The second harvest of corn at Sep. 29, 2016.

“The third harvest of corn at Oct. 19, 2016.

Duncan’s test was used to determine significance at the 95% probability
level. The same letters showed no significant difference.

Table 2. Zearalenone concentration depending on chemical treat-
ment and harvesting time during corn cultivation

Concentration of Zearalenone (ng/kg)
1° 2° 3
7822+281.0"  967.4+720.7"°

Treatment

Fungicides and Insecticides ~ 22.6+9.8"

Insecticides 297.9+380.5" 809.4+333.5"° 2307.7+1146.5°
Fungicides 164.142842"  870.5+619.1"° 1574.8+1074.4*
Control 1333+146.1" 2039.1+648.8° 2898.6+428.25"

°The first harvest of corn at Sep. 7, 2016.

®The second harvest of corn at Sep. 29, 2016.

“The third harvest of corn at Oct. 19, 2016.

“Duncan’s test was used to determine significance at the 95% probability
level. The same letters showed no significant difference.
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Table 3. Mycotoxin concentration depending on chemical treat-
ment and harvesting time during corn cultivation

Concentration of Fumonisin (ng/kg)

Treatment 3 b p
1 2 3
Fungicides and Insecticides 210+190“  110+90"  40+70™®
Insecticides o* o* 20+20"
Fungicides 0 60+70™¢  150+160"
Control 190+100% o* o*
Concentration of Ochratoxin A (ug/kg)
Treatment 3 b p
1 2 3
Fungicides and Insecticides 0 0 70+120"
Insecticides 1170+¢210°  30+60"  100+100"
Fungicides 0" 0 30+60"
Control 0" o* 170+290"
Concentration of Aflatoxin (pg/kg)
Treatment R ,, <
1 2 3
Fungicides and Insecticides 0 300+300™  200+350™
Insecticides 3704320 270+250" o*
Fungicides 270+380" 0 0
Control 670+250°  100£170"®  1270+780°
Concentration of T-2 toxin (pg/kg)
Treatment 3 b p,
1 2 3
Fungicides and Insecticides 0 0 0
Insecticides 0 0 0
Fungicides 0 0 0
Control 0 0 0

°The first harvest of corn at Sep. 7, 2016.

*The second harvest of corn at Sep. 29, 2016.

“The third harvest of corn at Oct. 19, 2016.

‘Duncan’s test was used to determine significance at the 95%
probability level. The same letters showed no significant differ-
ence.
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Table 4. Fungal occurrence (%) of corn depending on harvesting time of corn

Fungal detection rate of 1% harvested seed (%)

Treatment
F.p. F.v. F.g. F.s. N.o. P.e. Cl.c. A.a A.sp Ph.sp.
A 0.9 0 7.4 0 56 0 0 0 0 0
P 0.9 0.9 8.3 0 6.5 0.9 2.8 0 0 0
F 0.9 0 2.8 1.9 17.6 74 4.6 0 0.9 0
Cd 1.9 0 1.1 0 12.0 1.9 0.9 0.9 0 1.9
Fungal detection rate of 2" harvested seed (%)
Treatment
Fv. Fg. Fs. Fe. Fp. Vsp. Coc. No. Phsp. Tdsp. Ttsp. Cesp. Gsp. Clc. P.e. Asp. H.sp.
F° 19 130 09 0 09 09 0.9 92 28 2.8 0 1.9 139 0 0 0 0
Ib 6.5 16.7 4.6 0 0.9 1.85 0 157 09 2.8 0 7.4 6.5 1.9 9.2 1.9 0
F 37 167 09 0 0 1.85 0 56 09 194 19 1.9 157 0 7.4 5.6 0
Cd 8.3 23.1 6.5 4.6 0.9 6.5 0 17.6 0 3.7 0 7.4 74 1.9 46 16.7 17.7
Fungal detection rate of 3" harvested seed (%)
Treatment
Fv. Fg. Fs. Fe. Fp. Vsp. Coc. No. Tdsp. Ttsp. Cesp. Gz Clc. P.e. Asp. Bsp. Ep.
7 74 185 6.5 0.9 0 4.6 0.9 13.0 46 56 139 5.6 0.9 3.7 0.9 0.9 0.9
Ib 46 306 157 1.9 0 1.9 0 56 1.85 09 148 8.3 0 3.7 0 0 0
Fe 6.5 222 8.3 0.9 3.7 1.9 0 74 092 231 0.9 3.7 0 0.9 0 0 0
Cd 185 398 1438 5.6 1.9 2.8 0 148 092 278 28 139 0 0 0 0 0.9

°Fungicides and Insecticides.
PInsecticides.

‘Fungicides.
Control.

*F.v.: Fusarium verticillioides, F.p.: Fusarium proliferatum, F.g.: Fusarium graminearum, F s.: Fusarium semitectum, F.e.: Fusarium eqiseti, \/.sp.: Verticillium sp.,
Co.c.: Corynespora cassiicola, N.o.: Nigrospora oryzae, Ph.sp.: Phoma sp., Td.sp.: Trichoderma sp., Tt.sp. Trichothecium roseum, Ce.sp.: Cephalosporium
sp., G.z. Giberella zeae. Cl.c.: Cladosporium cladosporioides, P.e.: Penicillium expansum, A.sp.: Aspergillus spp., H.sp.: Humicola sp., E.p.: Epicoccum pur-

purascens, B.sp.: Bipolaris sp.
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Table 5. Changes of major nutritional components of corn de-
pending on harvest time

Nutrition a b c

(g/100) ! 2 3
Moisture 11.2+0.2" 13.2+0.1° 12.740.5°
Crude protein 95+0.1° 86+0.2" 88+0.1"
Crude fat 34400 34+0.1" 34+0.1%
Crude fiber 29+0.2° 2.1+0.1" 34+06°
Crude ash 1.8+0.0° 1.5+0.0° 14+00"
Carbohydrates 74.1+03" 734+0.1" 73.7+06"

°The first harvest of corn at Sep. 7, 2016.

®The second harvest of corn at Sep. 29, 2016.

“The third harvest of corn at Oct. 19, 2016.

“Duncan’s test was used to determine significance at the 95% prob-
ability level. The same letters in a line showed no significant differ-
ence.
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