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Effect of intercropping of corn and sainfoin on control of the European
corn borer, Ostrinia nubilalis (Lepidoptera: Crambidae), and on yield
of both crops
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Abstract

The European corn borer, Ostrinia nubilalis Hibner, is one of the most important pests of corn. In this
study, the influences of corn monoculture (C), sainfoin monoculture (S) and strip-intercropping of corn
with sainfoin in the four row ratios: 2C:2S, 2C:4S, 2C:6S and 2C:8S were evaluated on the population
density of the European corn borer, diversity and abundance of its natural enemies and yield of both
crops in an experimental field during 2016 and 2017. Our results indicated that the densities of eggs
and larvae of this pest decreased significantly in the intercrops especially in 2C:6S and 2C:8S compared
with corn monoculture. The Shannon diversity index (H") for predators in the intercrops was signifi-
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cantly greater than that in the corn monoculture. Moreover, the percentage of parasitized eggs and lar-
vae were higher in the intercrops, especially in 2C:6S and 2C:8S, compared with the corn monoculture.
Furthermore, the percentage of infested plants was also lower in 2C:6S and 2C:8S compared to the
other treatments. On the other hand, high values of land equivalent ratio were found in 2C:6S (1.16 in
2016 and 1.15 in 2017) and 2C:8S (1.17 in 2016 and 1.16 in 2017). Therefore, it could be concluded
that 2C:6S and 2C:8S intercrops are useful in integrated management of the European corn borer in the
field.
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Table 1. Mean (xSE) density of eggs and larvae of O. nubilalis per plant of corn in corn monoculture
and strip-intercropping of corn-sainfoin in 2016 and 2017

Cropping systems 2016No. eggs/plant2017 201N60. I.alrvae/plan;017

Corn monoculture 10.1+0.8% 93+1.0° 58+06°? 43+05¢2
Intercrop 2C:2S 9.0+06°" 8.2+0.8° 3.2+05° 22+0.3°
Intercrop 2C:4S 7.4+£05¢ 6.0£04°¢ 24+£03°¢ 2.0+£03°
Intercrop 2C:6S 5.8+0.6¢ 49+06¢ 1.1+0.3¢ 09+0.1°¢
Intercrop 2C:8S 6.1+0.4¢ 51+0.3¢ 15+0.2¢ 1.1+02°¢

Means with the dissimilar letters in each column are significantly different (Tukey’s test, P <0.05).
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Table 2. Percentage of relative abundance of predators of O. nubilalis immatures in corn monoculture
and strip-intercropping of corn-sainfoin in 2016 and 2017

Corn Intercrop Intercrop Intercrop Intercrop
Predators monoculture 2C:2S 2C:4S 2C:6S 2C:8S

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Orius niger 125 13.3 15.6 13.6 18.6 18.4 144 135 147 141
Nabis punctatus 18.7 20.0 18.8 18.2 13.9 14.3 14.4 151 15.8 16.6
Nabis pseudoferus - - 6.2 45 9.4 8.1 13.6 12.7 12.6 12.6
Chrysoperla carnea 25.1 26.7 21.9 22.7 20.9 22.4 15.2 16.6 15.8 17.7
Hippodamia convergens - - 125 9.1 11.6 10.2 135 12.7 13.7 11.8

Hippodamia variegata - - - - - - 12.7 11.9 9.5 8.3
Coccinella septempunctata 43.7  40.0 25.0 31.9 25.6 26.6 16.2 175 17.9 18.9
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Table 3. Mean (+SE) Shannon diversity indices (H") for predators of O. nubilalis in corn monoculture
and strip-intercropping of corn-sainfoin in 2016 and 2017

Cropping systems Shannon diversity index (H") Shannon evanescence index (E)
2016 2017 2016 2017
Corn monoculture 1.28 £0.06 ¢ 1.30 £0.06 ¢ 0.92+0.02° 0.94+0.02°
Intercrop 2C:2S 1.71+£0.04° 1.64 £0.04° 0.95+0.01% 0.92+0.02°
Intercrop 2C:4S 1.73+£0.02° 1.71+£0.02° 0.97£0.01° 0.95+0.02 %
Intercrop 2C:6S 1.94+£0.042 1.93+0.03° 0.99 £0.022 0.99+0.022
Intercrop 2C:8S 1.92+0.01° 1.91+0.01° 0.99 £0.022 0.98+0.022

Means with the dissimilar letters in each column are significantly different (Tukey’s test, P < 0.05).
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Table 4. The value of Morisita-Horn index for predators of O. nubilalis in corn monoculture and strip-
intercropping of corn-sainfoin in 2016 and 2017

c . Corn Intercrop Intercrop Intercrop Intercrop
et monoculture 2C:2S 2C:48 2C:6S 2C:8S
y 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017
Corn
moneculture - - 080 081 077 080 068 072 073 078
Intercrop
2G2S - - - - 096 097 089 08 093 090
Intercrop
2C:45 - - - - - - 090 090 093 0094
Intercrop
2C:6S - - - - - - - - 0.98 0.99
Intercrop } B } B } } ) ) ) )
2C:8S
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Diadegma Simpiesis viridula (Thomson) Bracon hebetor Say (sls,si5 Guis ol s
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S Sl 53 algsl Dl adla oS (slagss Ao 550G Ol se 4 Trichogramma brassicae Bezdenko
(2C14S )l sbacis s oY Aol €5 Jler s Slls dﬂ'l@,f adllas 550 SIS
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Table 5. Percentage of relative abundance of larval parasitoids of O. nubilalis in corn monoculture and
strip-intercropping of corn-sainfoin in 2016 and 2017

Corn Intercrop Intercrop Intercrop Intercrop
Larval parasitoids  monoculture 2C: 2S 2C: 4S 2C: 6S 2C: 8S

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017

Bracon hebetor 354 320 331 330 256 269 261 255 269 261
Simpiesis viridula - - - - 214 212 243 236 217 205
Diadegma majale 144 191 214 250 196 203 225 227 222 2238

';ggf”athomp' 502 489 455 420 334 316 271 282 292 306
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Table 6. The percentage of parasitized eggs and larvae of O. nubilalis in corn monoculture and strip-
intercropping of corn-sainfoin in 2016 and 2017

The percentage of parasitized The percentage of parasitized larvae®
Cropping systems eggs? per plant per plant
2016 2017 2016 2017

Corn monoculture 43+0.2¢ 3.9+04° 84+05¢ 99+11°¢

Intercrop 2C: 2S 103+05¢ 13.1+0.6¢ 145+0.3° 13.1+09¢

Intercrop 2C: 4S 22.2+0.8" 20.7 £0.4¢ 342+0.7" 33.8+0.2°

Intercrop 2C: 6S 426022 45.6 +0.6° 59.5+0.4° 605+1.42

Intercrop 2C: 8S 40.8 +0.5° 41.1+0.8 55.3+0.5° 57.7+09°?

Means with the dissimilar letters in each column are significantly different (Tukey’s test, P < 0.05).

2The percentage of parasitized eggs per plant is a cumulative measure for the entire cropping season by a egg para-
sitoid Trichogramma brassicae.

® The percentage of parasitized larvae per plant is a cumulative measure for the entire cropping season by larval
parasitoid species that are presented in Table 5.
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OLlS S5 1 5552 2C6S ()lp ciS @ bg e (Ao VVA) Sl ds s S TN Jl s «((V
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Table 7. Percentage of O. nubilalis infested corn plants in corn monoculture and strip-intercropping of
corn-sainfoin in 2016 and 2017

% Infested plants

Cropping systems

2016 2017
Corn monoculture 59.2+04°2 55.9+05%2
2S Intercrop 2C: 493+05" 46.7+0.5°
4S Intercrop 2C: 408+06° 39.6£0.3¢
6S Intercrop 2C: 18.7+0.44 16.9+0.3¢
8S Intercrop 2C: 20.2+024 20.9+0.6¢

Means with the dissimilar letters in each column are significantly different (Tukey’s test, P < 0.05).
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Table 8. Yield of corn and sainfoin and land equivalent ratio in strip-intercropping of corn and sainfoin
and monoculture of them in 2016 and 2017

Land equivalent

g:rscipe)ﬂgg Corn yield (kg/m2) Sainfoin yield (kg/m2) ratio (LER)
Y 2016 2017 2016 2017 2016 2017
Monocultures 0.58+0.03® 0.60+0.04° 044+0.03° 0.45+0.02° 1 1

Intercrop 2C:2S 0.72+0.06* 0.75+0.06° 0.37£0.02° 0.36 +0.02° 1.04 1.02
Intercrop 2C:4S 0.77+0.07* 0.81+0.06° 041+0.02%  0.43+0.04% 1.06 1.09
Intercrop 2C:6S 0.87+0.08% 0.89+0.09% 0.46+0.04¢° 0.47+0.05% 1.16 1.15
Intercrop 2C:8S 0.85+0.07* 0.88+0.07* 0.48+0.03°¢ 0.49+0.04% 1.17 1.16

Means with the dissimilar letters in each column are significantly different (Tukey’s test, P < 0.05).
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