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ABSTRACT

The Colorado potato beetle, Leptinotarsa decemlineata (Say) (Col.: Chrysomelidae) is the most important
phytophagous pest of potato in Iran. In this research, the diversity and abundance of terrestrial predators, and density
of Colorado potato beetle eggs, larvae and adults were studied in potato rows located at 5, 10, 15, and 20 m from the
alfalfa field (in the potato field adjacent to the alfalfa field) along with the control (the sole potato field) in Ardabil
region during 2014 and 2015. Eight terrestrial predator species in the control potato field and fourteen terrestrial
predator species in the potato field adjacent to the alfalfa field were collected using pitfall trap and identified,
amongst which spiders and carabid beetles had more relative abundance. The Shannon diversity index (H’) for
terrestrial predators in the potato rows located at 5, 10, 15, and 20 m from the alfalfa field (in the potato field adjacent
to the alfalfa field) was significantly higher than in the control potato field. During two years, the abundance of
spiders and Carabid beetles decreased with increasing distance of the potato rows from the alfalfa field. Moreover,
the density of Colorado potato beetle eggs, larvae and adults increased with increasing distance of the potato rows
from the alfalfa field. Therefore, use of the strip cropping of potato and alfalfa (with 10 m of the potato strips width)
could be recommended to the farmers in the integrated management of Colorado potato beetle.
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Table 1. Terrestrial predators of Leptinotarsa decemlineata different life stages in the control potato field and the
potato field adjacent to the alfalfa field during 2014 and 2015

Life stages of the Potato field The potato field adjacent

Terrestrial predators Colorado potato (Control) to the alfalfa field
beetle 2014 2015 2014 2015
Opiliones
Phalangiidae
Phalangium opilio (Linnaeus, 1758) larvae * * * *
Araneae
Lycosidae
Pardosa agrestis (Westring, 1861) larvae * * * *
Therididae
Enoplognatha mediterranea Levy & Amitai,1981 larvae * * * *
Thomisidae
Xysticus cristatus (Clerck, 1757) larvae * * * *
Misumena vatia (Clerck, 1757) larvae * *
Coleoptera
Carabidae
Calosoma pumicatus LaPouge Immature stages * * * *
Myriochila melancholica (Fabricius) Immature stages * * * *
Harpalus rufipes (De Geer) Immature stages * * * *
Broscus cephalotes (L.) Immature stages * * * *
Scarites planus (Bonelli) Immature stages * *
Pterostichus caspius (Menetries) Immature stages * *
Poecilus cupreus (L.) Immature stages * *
Acinopus laevigatus Menetries Immature stages * *
* *

Amara fusgenua Hieke Immature stages

* indicates the presence of species
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Table 2. Means (+ SE) of Shannon diversity index (H") for terrestrial predators of Leptinotarsa decemlineata per a
pitfall trap in the control potato field and in the potato rows located at different distances from the alfalfa field (in the
potato field adjacent to the alfalfa field) during 2014 and 2015

Distance of the potato rows Shannon diversity index (H") per pitfall + SE

Treatments from the alfalfa field (m) 2014 2015
Potato field (Control) - 1.03 £ 0.06 b* 0.98+0.04b
The potato field adjacent to the alfalfa field 5 142+0.03a 1.35+0.07a
10 1.39+0.03a 1.28+0.09 a
15 1.34+£0.05a 1.25+0.05a
20 1.30+0.10a 1.19+0.09 a

* Means followed by different letters within each column are significantly different (SNK test; P < 0.05).
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Table 3. Means (+ SE) of total abundance of spiders per a pitfall trap in the control potato field and in the potato rows
located at different distances from the alfalfa field (in the potato field adjacent to the alfalfa field) during 2014 and 2015

Distance of the potato rows

Total abundance of spiders per pitfall trap

Treatments from the alfalfa field (m) 2014 2015
Potato field (Control) - 185+1.5¢c* 20.1+3.1d
The potato field adjacent to the alfalfa field 5 416+26a 453+26a
10 387+21a 414+34ab
15 322+24b 35.6+23hc
20 20.3+22b 327+27¢c

* Means followed by different letters within each column are significantly different (SNK test; P < 0.05).
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Table 4. Means (+ SE) of total abundance of Carabidae per a pitfall trap in the control potato field and in the potato rows
located at different distances from the alfalfa field (in the potato field adjacent to the alfalfa field) during 2014 and 2015

Distance of the potato rows

Total abundance of Carabidae per pitfall trap

Treatments from the alfalfa field (m) 2014 2015
Potato field (Control) - 21.4+22c* 174+12c
The potato field adjacent to the alfalfa field 5 719+4.1a 65.6+3.2a
10 69.6 +3.3ab 59.8+3.3a
15 64.4+4.4ab 51.9+24b
20 59.4+33b 484+23b

* Means followed by different letters within each column are significantly different (SNK test; P < 0.05).
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Table 5. Means (+ SE) of density of Leptinotarsa decemlineata eggs per plant in the control potato field and in the
potato rows located at different distances from the alfalfa field (in the potato field adjacent to the alfalfa field) during

2014 and 2015
Distance of the potato rows Density of eggs per + SE
Treatments from the alfalfa field (m) 2014 2015
Potato field (Control) - 8.24 £0.41 a* 735027 a
The potato field adjacent to the alfalfa field 5 5.14+0.28¢ 4.78+0.24c
10 5.81+0.39 bc 5.14+031lc
15 6.57+0.45b 6.02+0.29b
20 6.89+0.31b 6.22+037b

* Means followed by different letters within each column are significantly different (SNK test; P < 0.05).
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Table 6. Means ( SE) of density of Leptinotarsa decemlineata larvae per plant in the control potato field and in the
potato rows located at different distances from the alfalfa field (in the potato field adjacent to the alfalfa field) during

2014 and 2015
Treatments Distance of the potato rows Density of larvae per + SE
from the alfalfa field (m) 2014 2015
Potato field (Control) - 3.57+£0.26 a* 331+037a
The potato field adjacent to the alfalfa field 5 1.18+0.12d 1.07+£0.34c
10 1.61+0.19 cd 1.33+0.14c
15 2.01+0.25bc 2.09+0.31b
20 223+0.11b 232+0.25hb

* Means followed by different letters within each column are significantly different (SNK test; P < 0.05).
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Table 7. Means (z SE) of density of Leptinotarsa decemlineata adults per plant in the control potato field and in the

potato rows located at different distances from the alfalfa field (in the potato field adjacent to the alfalfa field) during
2014 and 2015

Treatments Distance of the potato rows Density of adults per + SE
from the alfalfa field (m) 2014 2015
Potato field (Control) - 1.62 +0.08 a* 1.14+0.10a
The potato field adjacent to the alfalfa field 5 0.60+0.08 ¢ 0.71+£0.08b
10 0.67 +0.03 bc 0.79+0.09b
15 0.87+0.05b 0.85+0.05b
20 0.90+0.10b 0.87+0.07b

* Means followed by different letters within each column are significantly different (SNK test; P < 0.05).
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