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Abstract
This research was carried out to evaluate the effect of insecticide applications and sowing date on the severity of infestation and

damage of European corn borrer (ECB) on three maize hybrids. Two separate experiments (with and without insecticide application
against ECB) were conducted as a factorial experiment with two factors including sowing date at three levels (25th April, 10th May
and 25th May) and hybrids at three levels (SC704, SC705- and SC706) based on randomized complete block design with four
replications. The experiments were conducted for two years in Moghan region, Iran. The results showed that the yield of the studied
hybrids under insecticide application conditions (13.28 t/ha) was significantly higher than that under no insecticide application
conditions (11.45 t/ha). This shows that no insecticide application against this pest reduced grain yield by 1830 kg/ha (13.80%). The
results also showed that 25th May sowing date had the highest grain yield with 14.57 and 12.98 t/ha in both insecticide application
and no insecticide application conditions, respectively. In no insecticide application conditions, SC706 hybrid with 12.19 t/ha showed
significantly higher grain yield than SC704 and SC705 hybrids with 11.38 and 10.78 t/ha, respectively. Based on the two-year
average, the SC706 hybrid also had the lowest number of holes per stem, tunnel length per plant, percentage of plant infestation and
percentage of stalk breakage due to the pest damage. Therefore, the SC706 hybrid is a productive hybrid that is relatively tolerant
against ECB.
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Table 1. Two-year combined analysis of variance (mean squres) of grain yield for insecticide application and no

insecticide application conditions in The moghan region.

. No insecticide Insecticide
Source of variation Df L L
application application
Year 1 64.98** 50.93**
Year (Block) 6 0.54 0.70
Sowing Date (D) 2 97.14** 65.75**
Hybrid (H) 2 12.09** 1.14ns
Hx D 4 7.48** 3.67**
DxY 2 2.16"s 7.73%*
HxY 2 251" 5.26**
HxDxY 4 2.02"s 3.65**
Error 48 1.33 0.87
%CV 10.05 7.03

n.s, * and **represents non-significant and significant at 5 and 1% probablity level, respectively.
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Table 2. Mean comparison of grain yield of the hybrids, the sowing dates and the treatment combination in insecticide
application and no insecticide application conditions in two years (2016 and 2017).

No insecticide application

Insecticide application

Grain yield reduction (%)

First

Second

First

Second

First

Second

Means Means Means
year year year year year year
Hybrids
13.41
SC704 (H1) 1257 a 10.20b 11.38b 14.64a 12.20b a 14.14 16.39 15.14
13.03
SC705 (H2) 11.87 a 9.70 b 10.78b 14.02 ab 12.05b a 15.34 19.50 17.27
13.41
SC706 (H3) 12.78 a 11.62a 12.19a 13.73b 13.10a a 6.92 11.30 9.10
Means 12.41 10.51 11.45 14.13 12.45 13.28 12.20 15.61 13.80
Sowing dates
" . 11.42
25" April (D1) 10.45b 7.90b 9.18¢c 1292 b 9.92b c 19.61 20.36 19.12
th 13.87
10™ May (D2) 13.10 a 11.32a 12.21b 1442a 13.33a b 11.97 15.08 9.15
th 14,57
25" May (D3) 13.66 a 12.30a 1298a 15.05a 14.09 a a 10.91 12.70 9.24
Treatment combinations
D1H1 10.54 dc 6.51¢c 8.52d 14.03bc 9.28d 11(';65 24.88 29.85 26.87
10.39
D1H2 9.02d 6.63 ¢ 7.82d 11.62d 9.16d q 22.38 27.62 24.74
12.22
D1H3 11.80bc  10.57b 11.19c¢ 13.11¢c 11.34 ¢ c 9.99 6.79 8.43
14.21
D2H1 13.21ab 11.77ab 12.49ab 14.85ab 13.57 ab ab 11.04 13.26 12.10
13.82
D2H2 12.60ab 10.78b 11.69bc 14.19 bc 13.46b b 11.21 19.91 15.41
D2H3 1350a 11.41ab 12.45ab 14.22 bc 1297 b 136b 5.06 12.03 8.46
D3H1 1397a 12.32ab 13.15a 15.03ab 13.74ab 14;59 7.05 10.33 8.62
D3H2 13.99a 11.70ab 12.84ab 16.27a 13.54 ab 149a 14.01 13.59 13.83
D3H3 13.04ab 12.87a 12.96ab 13.87 bc 1499 a 12’33 5.98 14.14 10.19

Means followed by similar letters in each column are not significant at 5% probability level according to DMRT.
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Table 3. Two-year combined analysis of variance (mean squres) of the traits related to damage of Ostrinia nubilalis on
maize for insecticide application and no insecticide application conditions at two years (2016 and 2017).

No insecticide application

Insecticide application

Number Length
Source of  Df Number Length of Percentage ¥ Plant of holes of Percentage Stalk
Variance of holes tunnel of plant fracture tunnel of plant breakage
per stem per plant  infestation  percentage stem per infestation  percentage
plant
Year 1 483.60** 2462.27** 36.22** 48.33** 46.3**  1456.2** 15.29"* 1.79**
(;ii'lr() 6 1471 13581 2.841 2.18 122 1572 0.819 10.24
sggl(rg]) 2 71.19**  170.55** 9.41* 24.94** 16.2* 1777.2* 45405 10.32**
Hybrid(H) 2 10.80" 17.46"¢ 12.19* 6.53* 18.8**  143.06* 0.917ns 10.05n.s
Hx D 4 10.29" 60.90** 3.85"¢ 5.97** 4.6"s 97.6"s 2.062"* 8.41**
DxY 2 47.88**  144.65** 7.13ns 41108 13.2* 170.7* 0.037"s 9.97n.s
HxY 2 0.38"s 47.89* 0.68"* 5.51* 13.9* 108.4"¢ 0.332"¢ 6.54 n.s
HxDxY 4 7.540s 22.79"s 2.02ns 3.99* 3.6"* VIAN* 0.133"* 7.57ns
Error 48 4.87 11.12 2.86 1.53 3.46 42.6 1.767 3.861
%CV 43.9 29.31 21.24 42.10 94.1 99.06 40.24 38.98

n.s, * and **are non-significant and significant at %5 and %1 probablity level, respectively.
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Table 4. Mean comparison the traits related to the damage of Ostrinia nubilalis on maize plant in no insecticide application
conditions in two years (2016 and 2017).

Number of holes per Percentage of

stem Length of tunnel per plant (cm) plant Stalk breakage percentage
infestation
st nd st nd st nd st nd
. 2 Mean ! 2 Mean ! 2 Mean ! 2 Mean
year year year year year year year year
Hybrids
SC704 (H1) 2.802 8.252 5.522 6.522  18.20@ 12.36° 58.42 90.0@ 74;16 2848 4762 16.62
b b 70.00
SC705 (H2) 2.80? 7.752 5.272 6.422¢ 15312  10.90 60 @ 80¢ a 18.4* 6.70% 12.62
SC706 (H3) 1.68° 6.832 4.26° 3.63> 18.17@ 10.87° 452 66.67° 55.83° 7.74> 4.12° 5.93b
Mean 243 7.61 5.02 5.52 17.23 11.38 5448 7889 66.66 18.23 5.19 11.71
Sowing Dates
25th April (D1) 248% 1092% 6.70% 7.60% 18.0° 12.812 55.0¢ 93;33 74;17 36.7¢  8.98% 22.82
b b b 83.33 b b b b

10th May (D2) 3.202 7.00 5.10 4.46 21.582 13.022 55.0¢ a 69.24 9.46 3.87 6.67
25th May (D3) 1.60° 492>  320¢ 451b 12.08¢ 8.30° 53.32 60.0> 56.67° 850° 275" 5.62b
Treatment combinations
D1H1 260% 950% 605% 743> 17.6°d 1258 502 1002 75.02 69.62 9.72%® 39.62
D1H2 3.00a 1350% 825 10.75° 19.43" 15092 602 10?'0 80.0°0  32.9° 11.48° 2222
D1H3 185% 975% 580°P 465 170" 1083 5502 80.02 67.50* 7.63¢ 573 6.68°
D2H1 3.80a 825%™ 6.03% 540% 2300% @ 142® 55.02 90.0% 72;50 8.49¢ 316 5.82b
D2H2 3.358 55004 4.43bcd  4430cd 1475  gpgce  g50a 7502 7008 838°¢ 534 6.86°
D2H3 245% 725bd 4g5bc  3pRad 27002  15.28° 450% 8507 65.02% 115 3.11® 7.32b
D3H1 200% 7.000d 4500 G755 14,00 1038  70.0® 80.0% 750 7.32¢  1.40Q° 4.36°
D3H2 205% 425¢ 315¢ 4100 11759  7.93¢de 5502 65.0° 60.02 141 330%® 8.71b

D3H3 0.75° 3509 2139 2709 1050° 6.60 ¢ 3502 350" 350" 4.06c 354%® 3.80°
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Table 2. Mean comparison the traits related to the damage of Ostrinia nubilalis on maize plant in insecticide application
conditions in two years (2016 and 2017).

Number of holes per Percentage of Stalk breakage
stem -Length of tunnel per plant (cm) plant infestation percentage
1st 2nd 1st 2nd 15t an 1st 2nd

year year Mean year year Mean year year Mean year year Mean
Hybrids
SC704 (H1) 1.33 4,252 2.792 2.382 16.082 9.232 26.68  40.00®8  33.33? 5.63%  1.51%  3.802
SC705 (H2) 1112 3.08%® 210® 2062 9.922 5.99 @ 33.32 35002 34.17%® 5.122  2.83? 4.302
SC706 (H3) 1.062 1.00° 1.03° 1.732 7.172 4.45P 26.68 20002 23332 3692 0.64° 2.202
Mean 1.17 2.78 1.97 2.06 11.06 6.56 28.89  31.67 30.28 481 1.66 3.43
Sowing Dates
25th April (D1) 0.77° 4,082 2.42% 3202 11.83%® 7.522 36.672 35.0% 3583% 721% 337% 5292
10th May (D2) 2.032 292 2478 142> 15922 8.672 2168 4167% 31.67% 4.82% 145% 313%®
25th May (D3) 0.71>  1.33° 1.02> 156° 5.42° 3.49° 28.3*  18.33® 23.33P 242b 0.15b 1.28°
Treatment combinations
D1H1 0.76° 5.752 3.262 4.08? 12.0%¢ 8043 250% 350% 300% 811%® 3.05P 558°
D1H2 1.00® 5752 3.38%  280% 1975% 1128% 450° 6002 52502 9.872% 7.08% 8.482
D1H3 0.55° 0.75° 0.65° 273® 375 3.24¢ 40.0% 100" 2500 363% 0.00° 1.82%
D2H1 2.152 5.0 3.58% 133t  240° 1266a 20.0® 6002 400% 561% 147> 354b
D2H2 1.75% 225%c  200® 1.83bc 725bd 4540c 250® 250 2500P¢ 368% 1.42P 255
D2H3 2202 150 185% @ 1.1°¢ 165%®c 8.80%c 20.0® 40.0% 30.0%c 517% 147> 3.32%
D3H1 11o® 20%c 155® 175bc 122ad 7Q0%c 350% 250% 300% 317% 0.00P 1.59%
D3H2 0.60° 1.25b 093> 1580 275« 2.16¢ 30.0% 20.0% 2500°% 1.82° 0.00° 091°¢
D3H3 0.45° 0.75°¢ 0.60P 1.38% 1.25¢ 1.31°¢ 20.0° 10.0° 150°¢ 227 0.45P 136"
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