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Abstract

The coleopteran family Carabidae is one of the most abundant and diverse generalist predators in
agroecosystems, playing an important role in maintaining pest populations below economic threshold.
Using pitfall traps, carabid beetle specimens were collected from olive, peach, and mixed peach-olive
orchards in Azadshahr region, east of Golestan province in 2009-2010. Two indices of Shannon-Weaver
and Margalef were employed to evaluate the diversity and structure of the beetle communities. The
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species richness of ground beetles was 31, 19, and 12 species in mixed olive-peach, peach, and olive
orchards;, and the dominant species were Harpalus rufipes (De Geer), H. rufipes and Calathus peltatus
Kolenati, respectively. The values of Brillouin’s index of evenness and Shannon’s index of diversity were
calculated as 0.46 + 0.04, 0.51 + 0.07, 0.65 + 0.13 and 1.59 + 0.18, 1.52 + 0.21, 1.57 + 0.23, respectively.
There was no sgnificant difference in overall Shannon’s indices, but the evenness of ground beetles in
olive orchards was significantly higher than other orchards. The community of ground beetles on orchard
margins was found to be more diverse than central parts. The high diversity of ground beetles in orchards
of this region underlines their role in protecting the diversity of vegetations around or within the orchards
and also efficiently keeping the populations of economic orchard pests in check throughout the season.
Key words: Carabidae, biodiversity, orchard ecosystems, Azadshahr
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Table 1. The characteristics of the sampled orchards of Azadshahr region in Golestan
province in 2009-10.

Total number of

Orchards Area (ha) sampling times Sampling period
Peach 152 14 5 July - 16 November
Olive 1-2 14 5 July - 16 November
Mixed peach-olive 1-2 31 22 May - 9 March
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Table 2. Number and relative frequency of carabid species collected in olive orchards of
Azadshahr region in Golestan province.

\ . Relative
Species Subfamily Number fr equency
Calathus peltatus Kolenati Pterostichinae 101 0.400
Trechus quadristriatus (Schrank) Trechinae 74 0.300
Amara fusgenua Hieke Harpalinae 23 0.092
Sagona europea europea Dejean Siagoninae 22 0.088
Distichus planus Bonelli Scaritinae 15 0.060
Acinopus laevigatus laevigatus Menetries Harpalinae 5 0.020
Notiophilus danieli Reitter Nebriinae 3 0.012
Harpalus rufipes (De Geer) Harpalinae 2 0.012
Microlestes fissuralis Reitter Lebiinae 1 0.004
Agonum dor sale (Pontoppidan) Pterostichinae 1 0.004
Poecilus cupreus cupreus (L.) Pterostichinae 1 0.004
Distichus hespericus Degean Scaritinae 1 0.004
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Table 3. Diversity indices, coefficients of evenness and species number of carabid species
community in different orchards of Azadshahr region in Golestan province.

Number Diversity indices Coefficients of evenness
Orchards of Shannon-

q)ec'es Weaver M argalEf D ESimpson EBriIIouin
Olive 12 1.57+0.234 181+0.3 0.33+£0.16 0.65+0.13
Peach 19 152+0.214 2.68+0.25 0.13+0.03 0.51+0.07
Mixed peach-olive 31 1.60+0.177 3.49+0.40 0.10+0.01 0.46 +0.04

o2 5 (H) 05LS £ el a5 4 52 sammlie 53 (4) Lds oslae - Jgde

OledS Sl g l3T Ol g ilisen SLagl L3 (Eaitiouin) sk 5SS
Table 4. The values of A in binomial comparison of Shannon's index and Brillouin’s E
coefficient of evenness in different orchards of Azadshahr region in Golestan

province.
Orchards
Orchards Olive Peach Mixed peach-olive
H' EBrillouin H' EBnIIouin H' EBrillouin
Olive - - 0.0504 0.1396 * 0.0225 0.1926 *
Peach 0.0504 0.1396 * - - 0.0729 0.0530

* Significant at probability level of 5%.
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Table 6. Number and relative frequency of carabid species collected in peach orchards of
Azadshahr region in Golestan province.

. . Relative
Species Subfamily Number fr equency
Harpalus rufipes (De Geer) Harpalinae 486 0.5900
Distichus planus Bondli Scaritinae 143 0.1700
Trechus quadristriatus (Schrank) Trechinae 45 0.0550
Agonum dor sale (Pontoppidan) Pterostichinae 25 0.0300
Poecilus cupreus cupreus (L.) Pterostichinae 19 0.0230
Sagona europea europea Degjean Siagoninae 19 0.0230
Acinopus laevigatus laevigatus Menetries Harpalinae 12 0.0140
Ophonus melletii Heer Harpalinae 10 0.0120
Har palus distinguendus distinguendus Duftchmid Harpalinae 10 0.0120
Microlestes fissuralis Reitter Harpalinae 9 0.0110
Notiophilus danieli Reitter Nebriinae 9 0.0110
Microlestes plagiatus Duftschmid Lebiinae 8 0.0090
Pterostichus macer macer (Marsham) Pterostichinae 7 0.0080
Brachinus brevicollis Motschul sky Brachiniae 6 0.0070
Cicindela germanica germanica L. Cicinddinae 4 0.0040
Calathus peltatus Kolenati Pterostichinae 2 0.0020
Nebria lacustris Casey Nebriinae 2 0.0020
Distichusterricola terricola Bonelli Scaritinae 1 0.0012
Bembidion dalmatinum Reitter Trechinae 1 0.0012
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Table 7. Number and relative frequency of carabid species collected in mixed peach-olive
orchards of Azadshahr region in Golestan province.

. . Relative
Species Subfamily Number fr equency
Harpalus rufipes (De Geer) Harpalinae 3080 0.43000
Broscus karelinii Zoubkoff Broscinae 2543 0.36000
Amara aenea (De Geer) Pterostichinae 298 0.04000
Poecilus cupreus cupreus (L.) Pterostichinae 238 0.03000
Pterostichus macer macer (Marsham) Pterostichinae 233 0.03000
Harpalus distinguendus distinguendus Duftschmid Harpalinae 129 0.02000
Acinopus laevigatus laevigatus Menetries Harpalinae 112 0.01500
Agonum dor sale (Pontoppidan) Pterostichinae 97 0.01300
Distichus planus Bonellis Scaritinae 62 0.00860
Sagona europea europea Dejean Siagoninae 48 0.00670
Calathus peltatus Kolenati Pterostichinae 46 0.00640
Har palus subtruncatus Chaudoir Harpalinae 42 0.00580
Amara fusgenua Hieke Pterostichinae 41 0.00570
Brachinus brevicollis M otschul sky Brachiniae 37 0.00510
Cicindela germanica germanica L. Cicinddinae 25 0.00350
Microlestes fissuralis Reitter Lebiinae 22 0.00300
Brachinus explodens Duftschmid Brachiniae 20 0.00280
Ophonus melletii Heer Harpalinae 17 0.00230
psophia Servile Brachinus Brachiniae 11 0.00150
Laemostenus caspius Menetries Pterostichinae 10 0.00140
Trechus quadristriatus (Schrank) Trechinae 7 0.00098
Amara similata Gyllenhal Pterostichinae 4 0.00056
Ditomus calydonius oriens Dvorak Harpalinae 3 0.00042
Harpalus tenebrosus Dejean Harpalinae 1 0.00010
Danieli Reitter Notiophilus Nebriinae 1 0.00010
Agonum viridicupreum viridicupreum (Goeze) Pterostichinae 1 0.00010
Aephnidius ruficornis Chaudoir Harpalinae 1 0.00010
Calathus ambiguus ambiguus (Paykull) Pterostichinae 1 0.00010
Chlaenius flavipes Menetries Calligtinae 1 0.00010
Chlaenius vestitus (Paykull) Calligtinae 1 0.00010
Chlaenius festivus festivus (Panzer) Callistinae 1 0.00010
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