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Evaluation of strip-intercropping systems of corn and clover in biocontrol of the
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ABSTRACT

The European corn worm, Ostrinia nubilalis (HUbner) is an important pest of corn in Iran. In this research, the influence
of corn monoculture and also, three strip-intercropping systems including three, six and nin rows of corn with three rows
of clover were evaluated on the natural enemies diversity of O. nubilalis, the proportion of predators/prey density and
finally, the percentage of parasitized eggs and larvae in experimental fields in Ardabil region in 2014 and 2015. In this
study, eight predator species, five larval parasitoid species and one egg parasitoid species were collected and identified
which amongst them, Orius niger (Wolff), Lydella thompsoni Herting, Bracon hebetor Say and Trichogramma
brassicae Bezdenko had the high relative abundance in the tested cropping systems. The Shannon diversity index (H) in
each of the three intercrops was significantly greater than in corn monoculture. The values of Morisita—Horn index (Cyy)
between corn monoculture and each of the three intercrops (Cyy < 0.893) were lower in comparision with the values of
this index among the three intercrops (Cyn > 0.977). In two years, the proportion of predators/prey, and the percentage of
parasitized eggs and larvae of O. nubilalis in each of the three intercrops were significantly higher than in corn
monoculture. Implementation of these cultivation systems in the corn fields is an important step in the management of O.
nubilalis.
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Strip-intercroping of three rows of corn with three rows of clover
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Strip-intercroping of nine rows of corn with three rows of clover
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Strip-intercroping of six rows of corn with three rows of clover
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Figure 1. Schematic map of corn monoculture and three strip-intercropping of corn with clover.
(+ indicated clover plants, and m indicated corn plants)
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Table 1. Natural enemies of Ostrinia nubilalis and the percentage of their relative abundance in the four cropping systems
of corn and clover in Ardabil region

Strip-intercropping

Corn Three rows Six rows Nine rows

Natural enemies monoculture of corn with of corn with of corn with
three rows three rows three rows
of clover of clover of clover

2014 2015 2014 2015 2014 2015 2014 2015

The predators Orius niger (Wolff) (Hem.: Anthocoridae) 148 176 154 156 159 16.2 158 184
of eggs and Nabis punctatus A. Costa (Hem.: Nabidae) 3.1 35 46 4.8 44 47 40 51
larvae Nabis pseudoferus Remane (Hem.: Nabidae) 2.0 25 32 31 31 32 32 29
Podisus maculiventris (Say) (Hem.: Pentatomidae) 0.0 0.0 2.4 2.3 1.6 15 0.7 1.6

Chrysoperla carnea (Stephans) (Neur.: Chrysopidae) 8.2 7.5 6.5 6.9 6.3 6.5 6.8 8.9

Hippodamia convergens Guérin-Méneville (Col.: Coccinellidae) 107 116 7.8 8.4 7.2 8.2 6.1 6.0

Coccinella septempunctata L. (Col.: Coccinellidae) 6.6 55 49 5.4 4.7 5.0 4.3 3.7

Propylea quatuordecimpunctata (L.) (Col.: Coccinellidae) 0.0 0.0 2.4 2.8 2.2 2.6 1.8 1.8

Larval Lydella thompsoni Herting (Dip.: Tachinidae) 7.7 6.5 116 122 116 121 11.2 10.6
parasitoids  Exorista larvarum (L.) (Dip.: Tachinidae) 0.0 0.0 30 36 34 35 40 55
Bracon hebetor Say (Hym.: Braconidae) 9.7 106 7.8 7.9 7.8 7.6 7.9 6.5

Diadegma majale (Gravenhorst) (Hym.: Ichneumonidae) 0.0 0.0 3.2 33 3.4 3.2 4.0 3.9

Simpiesis viridula (Thomson) (Hym.: Eulophidae) 0.0 0.0 2.4 2.3 1.9 1.8 2.2 1.7

Egg parasitoid _ Trichogramma brassicae Bezdenko(Hym.: Trichogrammatidae) 372 347 248 214 26.5 239 28.0 234
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Table 2. Mean (£SE) values of Shannon diversity index (H) and Shannon evenness index (E) for natural enemies of
Ostrinia nubilalis in the four cropping systems of corn and clover in Ardabil region

Shannon diversity index (H) Shannon evenness index (E)

Cropping systems 2014 2015 2014 2015

Corn monoculture 1.88+0.12b 190+0.17b 0.86+£0.07a 0.87+0.09a
Strip-intercropping  Three rows of corn with three rows of clover 235+0.14a 239+0.12a 0.89+005a 090+0.04a
Six rows of corn with three rows of clover 230+0.17a 233%0.14a 0.87+0.08a 0.88+0.06a
Nine rows of corn with three rows of clover 227+0.15a 226+0.11a 0.86+0.06a 0.86+0.05a

il o 10 haw jo jlo gixe BB saumsylis (giw o 0 Dglae By >
Means followed by the different letter in a column are significantly different (P < 0.05; Tukey's HSD test).
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Table 3. Values of Morisita-Horn index (Cyy) for species composition of natural enemies of Ostrinia nubilalis in the four
cropping systems of corn and clover in Ardabil region

Years Cropping systems

Strip-intercropping
Three rows  Six rows Nine rows
of corn with of corn with of corn with
three rows  three rows  three rows

Corn
monoculture

2014 Corn monoculture

Strip-intercropping Three rows of corn with three rows of clover 0.879 -

of clover of clover of clover

Six rows of corn with three rows of clover 0.883 0.996

Nine rows of corn with three rows of clover 0.893 0.980 0.992

2015 Corn monoculture

Strip-intercropping Three rows of corn with three rows of clover 0.775 -

Six rows of corn with three rows of clover 0.750 0.997 -
Nine rows of corn with three rows of clover 0.870 0.977 0.982
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Table 4. Mean (x SE) number of Ostrinia nubilalis eggs and larvae in the four cropping systems of corn and clover in
Ardabil region

. Number of eggs per plant Number of larvae per plant
Cropping systems 2014 2015 2014 2015
Corn monoculture 75+10a 85+1la 38+04a 43+03a
Strip-intercropping  Three rows of corn with three rows of clover 38+£03b 41+05b 0.7+£0.2b 08+0.2b

Six rows of corn with three rows of clover 39+£05b 44+04b 08+£0.2b 09+0.1b
Nine rows of corn with three rows of clover 44+07b 5.1+£0.3b 08+0.1b 1.0+0.1b
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Means followed by the different letter in a column are significantly different (P < 0.05; Tukey's HSD test).
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Figure 2. The percentage of infested plants by Ostrinia nubilalis in the four cropping systems of corn and clover in
Ardabil region
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Figure 3. The proportion of the density of predators/prey (sum of Ostrinia nubilalis eggs and larvae density) in the four
cropping systems of corn and clover in Ardabil region
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Figure 4. The percentage of parasitized eggs of Ostrinia nubilalis in the four cropping systems of corn and clover in
Ardabil region
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Figure 5. The percentage of parasitized larvae of Ostrinia nubilalis in the four cropping systems of corn and clover in
Ardabil region
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