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Abstract
The sugar beet weevil, Lixus incanescens Boheman, is an important insect pest of sugar beet, Beta vulgaris
L., in many parts of Iran. Strip cropping of sugar beet and alfalfa, Medicago sativa L., is a suitable strategy for
improving the effectiveness of biocontrol agents of the sugar beet weevil. In this research, the population density
of the sugar beet weevil and diversity of its natural enemies were studied in the strip cropping of sugar beet-
afalfa in comparison with the monoculture of sugar beet, in Juvein countryside, Khorasan Razavi province, from
2012 to 2013. In each sampling, the abundance of the sugar beet weevil and its natural enemies per plant were
recorded. The dendities of the sugar beet weevils in the strip cropping were significantly lower comparing to the
monoculture. The larva of the hymenopteran parasitoid species Bracon intercessor Nees in both culture systems
as well as seven egg predator species in strip cropping system and three egg predator species in the monoculture
system were found. The percentage of larval parastism and the densties of each predator in the strip cropping
were dgnificantly higher than the monoculture. The Shannon diversity index for the complexity of natural
enemies in the strip cropping was higher comparing to the monoculture. The value of Morisita-Horn index for the
complexity of the natural enemies between the experimental sugar beet cropping systems was calculated as 0.923.
Based on these results, we have concluded that the strip cropping of sugar beet-alfalfa leads to higher diversity of
natural enemies of the sugar beet weevil and lower population density of L. incanescens. In addition, the
quantification of the predators’ species richness and abundance in the sugar beet fields remains as an effective

method to improve the management of the sugar beet weevil.
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Fig. 1. The strip cropping of sugar beet-alfalfa in
Jovein region.
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Fig. 2. The monoculture of sugar beet in Jovein region.
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Fig. 3. Population density fluctuation of eggs and larvae of Lixus incanescens in the strip cropping of sugar beet-alfalfa
and the monoculture of sugar beet during growth season of 2012 in Juvain, Khorasan Razavi province (ns = no
significant; * = significant at P < 0.05 between two sugar beet cropping systems).
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Fig. 4. Population density fluctuation of eggs and larvae of Lixus incanescens in the strip cropping of sugar beet-alfalfa
and the monoculture of sugar beet during growth season of 2013 in Juvain, Khorasan Razavi province (ns = no
significant; * = significant at P < 0.05 between two sugar beet cropping systems).
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Table 1. Mean (+ SE) population density of eggs and larvae of Lixus incanescens in the strip cropping of sugar beet-
afalfa and the monoculture of sugar beet during 2012 and 2013 in Juvain, Khorasan Razavi province.

Years Cropping systems Population density of eggs/ plant Population density of larvae/ plant
2012 M_onocultu_re 475+ 0.36 a 366+0.29a

Strip cropping 3.63+0.33b 253+0.22b
2013 M_onocultu_re 4.97+0.38a 394+032a

Strip cropping 3.81+0.33b 255+0.24b

Means followed by the different letter in a column are significantly different.
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Table 2. The percentage of relative abundance of natural enemies of Lixus incanescens in the strip cropping of sugar
beet-alfalfa and the monoculture of sugar beet in Juvain, Khorasan Razavi province.

. . M onoculture Strip cropping
Order Family Species 2012 2013 2012 2013
Hemiptera Nabidae Nabis punctatus A. Costa 26.14 26.19 240 23.40
Nabis pseudoferus Remane - - 2.250 3.0
Anthocoridae Orius niger Wolf. 18.99 19.37 18.39 17.42
Orius minutus Linnaeus - - 31 31
Miridae Deraeocoris lutescens Schilling - - 2.07 2.7
Geocoridae Geocoris punctipes Say. - - 38 32
Neuroptera Chrysopidae Chrysoperla carnea Steph. 3.58 2.89 10.0 9.01
Hymenoptera Braconidae Bracon intercessor Nees 51.29 51.55 36.39 38.17
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Fig. 5. Variation of the percentage of infested plants to eggs and larvae of Lixus incanescens in the strip cropping of
sugar beet-alfalfaand the monoculture of sugar beet during 2012 and 2013 in Juvain, Khorasan Razavi province.
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Table 3. Means (+ SE) comparison of the percentage of larval parasitism by Bracon intercessor and the population
densities of adults and nymphs of Nabis punctatus and Orius niger in the strip cropping of sugar beet-alfalfa
and the monoculture of sugar beet during 2012 and 2013 in Juvain, Khorasan Razavi province.

P t f N. punctatus O. niger

Years Cropping erT:rnvzlgeo Population Population Population Population

systems par asitism / plant density of density of density of density of
nymphs/ plant adults/ plant nymphs/ plant adults/ plant
2012 M_onocultgre 53.00+45b 1.17+0.08 b 0.61+0.06b 0.88+0.06 b 0.45+0.03b
Strip cropping 58.00+45a 1.31+0.09a 0.91+0.08 a 122+0.09a 1.01+0.09a
2013 M_onocultu_re 5470+46b 1.07+0.06 b 0.52+0.05b 0.74+0.05b 0.42+0.03b
Strip cropping 63.30+50a 1.39+0.08 a 0.93+0.07 a 1.15+0.07a 0.62+0.05a

Means followed by the different letter in a column are significantly different.
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Fig. 6. Variation of the percentage of larval parasitism of Lixus incanescens by Bracon intercessor in the strip cropping

of sugar beet-alfalfa and the monoculture of sugar beet during growth season of 2012 in Juvain, Khorasan Razavi
province.
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Fig. 7. Variation of the percentage of larval parasitism of Lixus incanescens by Bracon intercessor in the strip cropping

of sugar beet-alfalfa and the monoculture of sugar beet during growth season of 2013 in Juvain, Khorasan Razavi
province.
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Table 4. Mean (+ SE) values of Shannon diversity and evenness indices for natural enemies of Lixus incanescensin the
strip cropping of sugar beet-afalfa and the monoculture of sugar beet during 2012 and 2013 in Juvain,

Khorasan Razavi province.

Years Sugar beet- cropping systems Shannon diversity index Shannon evennessindex

2012 Monoculture of Sugar beet 1.127+0.063 b 0.813+0.045b
Strip cropping of Sugar beet-alfalfa 1.290 + 0.066 a 0.930+0.048a

2013 Monoculture of Sugar beet 1.112+0.063 b 0.802+0.046 b
Strip cropping of Sugar beet-alfalfa 1.331+0.065a 0.960+0.047 a

Means followed by the different letter in a column are significantly different.
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