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Objective: Insects play an important role in forest soil biodiversity and
respond to vegetation changes. The purpose of this study is to investigate
the biodiversity of soil insects in the Hyrcanian forests using DNA
barcoding and to investigate the effect of vegetation in forestry areas on
soil insects.

Methods: In this research, soil insects were collected from the central area
of the Hyrcanian forests using 48 transects and 72 quadrats. At first, the
samples were classified into 105 MorphOTUs. Then DNA barcoding was
done to identify OTUs (Operatinal Taxonomic Units). The difference in
density and composition of soil insect communities between natural and
planted forests was investigated using statistical analysis.

Results: A total of 87 OTUs were identified, including 59 MOTUs and 18
MorphOTUs. Statistical analysis did not show any significant difference
in density between natural and planted forests. There was a significant
difference in the community compositions between the two areas,
indicating a turnover event when examining B-diversity.

Conclusion: Although changes in community composition were observed,
the stability of soil insect communities between the two types of regions
shows that the forests that were replaced by secondary trees had enough
time to recover after 20 years. In addition, the findings of this research
showed that diverse vegetation plays an important role in maintaining the
diversity and abundance of insects.
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ot |y ol sbb Sy Slg o daaie slaaisS b b JSi> (Korboulewsky et al., 2016) »)ls S (ggl> zoly>
Bertheau et al., 2009; Sylvain and Buddle, ) suib 4wl epe olsl S5 oxj Slygage g 03l 4,3 30
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e @l 9 SB sl Sho o ol lis adllas cpl gols ablyy Sy 32)S p SR K4 3 (B e g S
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MorphOTU /MOTU 2 lowd causlind oS o pod s iy, Oolalllae 51 ookl Cuwd dy Wil pubis (K5 (sWod1d acgame .Y Joua

Accession MOTU/

Code ID number  MorphOTU Phylum Class Order Family Genus Species

Wld S e mes oled L o5, il o5l gl o s5
ES3000 PP100530 124 Arthropoda Insecta Orthoptera _ _ _
ES3002 PP100532 61 Arthropoda Insecta Coleoptera Carabidae _ _
ES3003 PP100533 100 Arthropoda Insecta Hymenoptera Formicidae Formica _
ES3004 PP100534 130 Arthropoda Insecta Blattodea Blattidae Phyllodromica _
ES3006 PP100536 131 Arthropoda Insecta Archaeognatha  Machilidae _ _
ES3007 PP100537 92 Arthropoda Insecta Hemiptera Pentatomidae _ _
ES3008 PP100538 62 Arthropoda Insecta Coleoptera Staphylinidae _ _
ES3011 PP100541 101 Arthropoda Insecta Hymenoptera Formicidae _ _
ES3016 PP100545 130 Arthropoda Insecta Blattodea Blattidae Phyllodromica _
ES3020 PP100548 117 Arthropoda Insecta Lepidoptera Erebidae _ _
ES3021 PP100549 102 Arthropoda Insecta Hymenoptera Tenthredinidae Ametastegia A. pallipes
ES3022 PP100550 87 Arthropoda Insecta Diptera Fanniidae Fannia F. umbrosa
ES3023 PP100551 93 Arthropoda Insecta Hemiptera Lygaeidae Lygaeidae _
ES3026 PP100554 125 Arthropoda Insecta Orthoptera Acrididae Clubiona C. frutetorum
ES3029 PP100556 118 Arthropoda Insecta Lepidoptera Bucculatricidae _ _
ES3030 PP100557 131 Arthropoda Insecta Archaeognatha  Machilidae _ _
ES3032 PP100559 117 Arthropoda Insecta Lepidoptera Erebidae _ _
ES3034 PP100560 88 Arthropoda Insecta Diptera Fanniidae _ _
ES3035 PP100561 126 Arthropoda Insecta Orthoptera Trigonidiidae _ _
ES3041 63 Arthropoda Insecta Coleoptera Staphylinidae _ _
ES3042 PP100566 64 Arthropoda Insecta Coleoptera Carabidae _ _
ES3044 PP100567 65 Arthropoda Insecta Coleoptera Staphylinidae _ _
ES3049 PP100571 119 Arthropoda Insecta Lepidoptera Noctuidae _ _
ES3053 PP100575 103 Arthropoda Insecta Hymenoptera Formicidae Hypoponera H. opacior
ES3057 PP100579 66 Arthropoda Insecta Coleoptera _ _ _
ES3059 PP100581 67 Arthropoda Insecta Coleoptera Coccinellidae Coccinellidae _
ES3061 PP100583 104 Arthropoda Insecta Hymenoptera Formicidae Aphaenogaster _
ES3067 PP100587 125 Arthropoda Insecta Orthoptera Acrididae Chorthippus _
ES3070 PP100590 89 Arthropoda Insecta Diptera Chyromyidae _
ES3071 PP100591 105 Arthropoda Insecta Hymenoptera Formicidae Aphaenogaster _
ES3072 PP100592 127 Arthropoda Insecta Orthoptera _ _ _
ES3075 PP100593 131 Arthropoda Insecta Archaeognatha  Machilidae _ _
ES3076 PP100594 68 Arthropoda Insecta Coleoptera _ _ _
ES3077 PP100595 94 Arthropoda Insecta Hemiptera Nabidae Himacerus  H. mirmicoides
ES3078 PP100596 90 Arthropoda Insecta Diptera Asilidae Neoitamus N. cyanurus
ES3079 PP100597 95 Arthropoda Insecta Hemiptera _ _ _
ES3082 PP100600 69 Arthropoda Insecta Coleoptera Curculionidae _ _
ES3083 PP100601 120 Arthropoda Insecta Lepidoptera Pyralidae _ _
ES3084 PP100602 101 Arthropoda Insecta Hymenoptera Formicidae Lasius L. alienus
ES3086 PP100604 103 Arthropoda Insecta Hymenoptera Formicidae Hypoponera H. opacior
ES3098 104 Arthropoda Insecta Hymenoptera Formicidae _ _
ES3099 PP100612 118 Arthropoda Insecta Lepidoptera Bucculatricidae Bucculatrix B. cidarella
ES3113 PP100620 103 Arthropoda Insecta Hymenoptera Formicidae Hypoponera H. opacior
ES3114 PP100621 101 Arthropoda Insecta Hymenoptera Formicoidea Lasius L. alienus
ES3115 PP100622 101 Arthropoda Insecta Hymenoptera Formicoidea Lasius L. alienus
ES3116 PP100623 101 Arthropoda Insecta Hymenoptera Formicoidea Lasius L. alienus
ES3119 PP100626 91 Arthropoda Insecta Diptera Stratiomyidae _ _
ES3120 PP100627 120 Arthropoda Insecta Lepidoptera Pyralidae Lamoria L. anella
ES3131 PP100633 70 Arthropoda Insecta Coleoptera Chrysomelidae Altica A. tamaricis
ES3132 PP100634 125 Arthropoda Insecta Orthoptera Acrididae Chorthippus C. cazurroi
ES3133 PP100635 125 Arthropoda Insecta Orthoptera Acrididae Chorthippus _
ES3134 PP100636 128 Arthropoda Insecta Orthoptera Tettigoniidae Pholidoptera  P. griseoaptera
ES3135 PP100637 125 Arthropoda Insecta Orthoptera Acrididae _ _
ES3136 PP100638 96 Arthropoda Insecta Hemiptera Rhyparochromidae Scolopostethus  S. thomsoni
ES3137 PP100639 97 Arthropoda Insecta Hemiptera Rhyparochromidae _ _
ES3138 PP100640 98 Arthropoda Insecta Hemiptera Pentatomidae Aelia A. acuminata
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ES3139 PP100641 125 Arthropoda Insecta Orthoptera Acrididae _ _
ES3142 PP100642 71 Arthropoda Insecta Coleoptera Tenebrionidae Lagria L. hirta
ES3145 PP100644 131 Arthropoda Insecta Archaeognatha  Machilidae _ _
ES3147 PP100646 132 Arthropoda Insecta Archaeognatha  Machilidae _ _
ES3150 PP100648 121 Arthropoda Insecta Lepidoptera Noctuidae Spodoptera S. littoralis
ES3183 PP100669 106 Arthropoda Insecta Hymenoptera Formicidae Lasius _
ES3184 PP100670 107 Arthropoda Insecta Hymenoptera Formicidae Tetramorium  T. caespitum
ES3187 PP100671 122 Arthropoda Insecta Lepidoptera Erebidae Arctia A. caja
ES3191 PP100674 105 Arthropoda Insecta Hymenoptera Formicidae Aphaenogaster A. subterranea
ES3193 PP100675 72 Arthropoda Insecta Coleoptera Tenebrionidae _ _
ES3195 PP100676 101 Arthropoda Insecta Hymenoptera Formicidae Lasius _
ES3200 PP100677 123 Arthropoda Insecta Lepidoptera Erebidae Hyphantria H. cunea
ES3204 PP100680 93 Arthropoda Insecta Hemiptera Lygaeidae _
ES3205 PP100681 73 Arthropoda Insecta Coleoptera Carabidae Amara A. familiaris
ES3207 PP100683 108 Arthropoda Insecta Hymenoptera Ichneumonidae Colpotrochia
ES3208 PP100684 74 Arthropoda Insecta Coleoptera Geotrupidae Trypocopris _
ES3210 _ 75 Arthropoda Insecta Coleoptera Chrysomelidae Chrysolina _
ES3214 PP100688 99 Arthropoda Insecta Hemiptera Rhyparochromidae Scolopostethus  S. thomsoni
ES3217 PP100690 76 Arthropoda Insecta Coleoptera Carabidae Brachinus B. crepitans
ES3218 PP100691 77 Arthropoda Insecta Coleoptera Carabidae Bembidion B. genei
ES3223 PP100693 78 Arthropoda Insecta Coleoptera Carabidae Harpalus H. rufipes
ES3224 PP100694 129 Arthropoda Insecta Orthoptera _ _ _
ES3227 PP100696 79 Arthropoda Insecta Coleoptera Chrysomelidae Chrysolina C. coerulans
ES3230 PP100698 109 Arthropoda Insecta Hymenoptera Formicidae Myrmica
ES3234 PP100699 105 Arthropoda Insecta Hymenoptera Formicidae Aphaenogaster A. subterranea
ES3235 PP100700 111 Arthropoda Insecta Hymenoptera Formicidae Lasius L. platythorax
ES3238 PP100702 111 Arthropoda Insecta Hymenoptera Formicidae _ _
ES3240 PP100703 101 Arthropoda Insecta Hymenoptera Formicidae Lasius _
ES3242 PP100705 105 Arthropoda Insecta Hymenoptera Formicidae Aphaenogaster A. subterranea
ES3243 PP100706 104 Arthropoda Insecta Hymenoptera Formicidae _
ES3244 PP100707 101 Arthropoda Insecta Hymenoptera Formicidae Lasius _
Morphotype 1 _ 133 Arthropoda Insecta Coleoptera Carabidae _ _
Morphotype 2 _ 134 Arthropoda Insecta Coleoptera - _ _
Morphotype 3 _ 135 Arthropoda Insecta Orthoptera - _ _
Morphotype 4 _ 136 Arthropoda Insecta Diptera Fanniidae _ _
Morphotype 5 _ 137 Arthropoda Insecta Diptera - _ _
Morphotype 6 _ 138 Arthropoda Insecta Diptera - _ _
Morphotype 14 _ 146 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 15 _ 147 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 16 _ 148 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 17 _ 149 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 18 _ 150 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 19 _ 151 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 34 _ 166 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 35 _ 167 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 36 _ 168 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 37 _ 169 Arthropoda Insecta Hymenoptera Formicidae _ _
Morphotype 38 _ 170 Arthropoda Insecta Coleoptera Staphylinidae _ _
Morphotype 39 _ 171 Arthropoda Insecta _ _ _ _
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