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Figure 1. Installed Malaise traps in areas of Anbar Abad and Bam Counties, Kerman province, Iran
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Table 1. Location, geographical coordinates of Malaise traps installed and dominant vegetation in the
studied areas in 2017, Kerman province, Iran

No. Location Position Elevation(m) Habitat

01 Jiroft County (Bager 28°36°13.7"N, 652 (Orange & Dates) garden,
Abad) 57°49°42.0"E Medicago sative farm

02 Jiroft County (Mijan-  28°41°06.6"N, 1288 (Orange, Lemon & Dates)
Sar Asiab) 57°55"17.7"E garden, Pomegranata tree

03 Bam County (Bam) 29°06°01.7"N, 1111 (Orange, Lemon & Dates)

58°19°44.0"E garden, Medicago sative farm

04 Bam County (Hemmat 29°08°19.6"N, 1673 (Date, Apple, Peach, Pear,

Abad) 57°58°05.1"E Quince) tree, Medicago sative
farm

05 Anbar Abad County 28°29°41.0"N, 1510 (Dates, Orange & Lemon)
(Bardeh) 58°09'56.2"E garden

06 Anbar Abad County 28°29°41.0"N, 1429 Orange garden & Medicago
(Roodfarq) 58°09°56.2"E sative field

07 Kahnuj County 28°03°39.4"N, 495 Lemon garden
(Qooch Abad) 57°48'37.2'E

08 Kahnuj County 28°01°48.2"N, 528 (Lemon & Orange) garden
(Tomgoran) 57°44°22.2"E

09 Qaleh-Ganj County 27°29°59.1"N, 402 (Orange & Dates) garden
(Qaleh-Ganj) 57°54’13.9"E

10 Qaleh-Ganj County 27°14°27.3"N, 395 Dates garden
(Shahid Beheshti 58°17'58.6'E
farm)

11 Manujan County 27°31'14.6"N, 384 (Lemon & Dates) garden
(Chah Nasri) 57°33'51.5"E

12 Manujan County 27°33"13.6"N, 445 (Lemon & Dates) garden
(Chermil) 57°35'52.0'E
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Table 2. Structure species and percentage of comparative abundance of Ampulicidae and Sphecidae in
studied areas in 2017, Kerman province, Iran

Percentage of comparative abundance of Ampulicidae and

>
- '€ . Sphecidae in studied areas
E < Species Anbar  Bam Jiroft Kahnuj Manujan Qaleh Dominance
o) .
b > Abad -Ganj scale
L (9]
& &
= =
2 E Dolichurus 0 011 0.11 0 0.11 0.11  subrare
=1 S hoemorrhous
S S
< )
© Ammophila 0.11 033 0.22 0 0 0 subrare
£ rubripes
= Podalonia 0.67 0 0 0 0 0 subrare
g hirsuta
c P. tydei 112 079 045 045 0.11 0 rare
<
(5]
© £ _ :
S = Chalybion 0 0 0.11 0 0 0 sporadic
S = flebile
S 3
& )
Palmodes 0 0 056 0 0 0  subrare
melanarius
§ P. parvulus 0 0 0.22 0 0 0 sporadic
E Sphex 9.7 463 259 033 0.33 0 dominant
& flavipennis
S. funerarius 0 0 0.11 0.9 1.12 1.01 rare
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Table 3. Structure species and percentage of comparative abundance of Crabronidae in studied areas in
2017, Kerman province, Iran

Percentage of comparative abundance of Crabronidae in studied areas

>z f
= g ) Anbar  Bam Jiroft Kahnuj  Manujan Qaleh- Dominance
w 3 Species Abad Ganj scale
Bembix bicolor 0.11 0 0 0.56 0 0 subrare
B. bidentate 3.1 0 5.4 0 0 0 subdominant
§ B. oculata 0.22 3.61 0.45 0.67 0 0 subdominant
k= Ammatomus 011 0 0 0 0 0 sporadic
g coarctatus
M Bembicinus iranicus 0.11 0 0.11 0.9 0 0 rare
B. khuzestani 0 0.33 0.11 0.9 3.16 0 subdominant
B. tridens 0.11 0.11 0.56 0.33 0 0.11 rare
® Philanthus 0 0 0 011 0 0.11 sporadic
k= coarctatus
=
5
E p. triangulum 0.22 1.12 0.22 0.22 0.45 0 rare
Palarus funerarius 0 0 0.11 0.22 0.11 0 subrare
§ Gastrosericus electus  0.22 0.11 0 0 0.33 0.33 subrare
g G. funereus 1.46 1.58 0.56 10.62 5.53 3.05 dominant
5 G. waltlii 0 0.22 0.22 0.33 0.11 0.22 rare
5 G. moricei 022 011 011 0 0.11 0 subrare
G. sabulosus 0 0 0 0.11 0 0.11 sporadic
Holotachysphex 0.22 0.56 0 0 0 0 subrare
iraniensis
Parapigetia 0 0 0.22 0.56 0.67 0.11 rare
° erythropoda
& Tachytes pygmaeus 0.22 0.45 1.46 1.80 2.48 0.56 subdominant
S T. xenoferus 0 0.67 0 0.11 0.11 0.56 rare
S Larra anathema 022 124 0 0.11 0 0 rare
O L. zarudniana 0.11 0 0.11 1.06 0 6.7 subdominant
L. arabicus 0.22 0.79 0.33 0.22 0 0.22 rare
Liris festinans 0 0.11 0 0 0 0 sporadic
L. haemorrhoidalis 0 0.22 0 0 0 0 sporadic
L. nigricans 0 0 0 0.11 0 0.11 sporadic
L. subtessellatus 0.11 0 0 0 0 0.22 subrare
L. agilis 0 0.22 0 0.11 0 0.11 subrare
Total (Ampulicidae, Sphecidae & 18.58 1731 1434  20.73 14.73 13.64 100
Crabronidae)
Species number spheciformes 20 20 22 22 14 17
Individuals number spheciformes 166 153 128 184 131 123 885
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Table 4. Alpha diversity indices of Spheciformes in studied area, Kerman province, Iran
Species diversity of Spheciformes in studied areas
Alpha diversity index Anbar Bam Jiroft Kahnuj Manujan  Qaleh-
Abad Gang
Shannon wiener 1.771 2.363 2.221 2.007 1.677 1.726
Simpson D 3.227 7.414 5.386 3.606 3.552 3.387
Mclntosh D 0.4812 0.68 0.6163 0.5071 0.5134 0.4963
Brillouin D 1.616 2.172 1.997 1.842 1.516 1.554
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Table 5. Species evenness indices of Spheciformes in studied areas, Kerman province, Iran

Species evenness

Species evenness of spheciformes in studied areas

Anbar Bam Jiroft Kahnuj Manujan  Qaleh-

Abad Gang
Simpson E 0.1639 0.3707 0.2448 0.1717 0.2732 0.1993
Mclintosh E 0.5716 0.8052 0.714 0.6008 0.6405 0.5959
Heip 0.2567 0.5063 0.3914 0.3221 0.3626 0.2888
Pielou J (All 0.4942 0.6593 0.6199 0.5601 0.4681 0.4818

samples)
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Abstract

Investigation of species biodiversity of parasitoid and predatory wasps in different habitats is one of
the principles of pest management. In the present survey, species diversity of Spheciformes
(Hymenoptera: Apoidea) was investigated in south areas counties of Kerman (Southeast of Iran).
Sampling was done during March to September 2017 from 12 regions in 6 counties: Jiroft, Bam,
AnbarAbad, Kahnuj, Qaleh-Ganj and Manujan with Malaise traps. All obtained specimens were
identified to species level and also the number of each species per sample were counted. A total of 36
Species belonging to 17 genera are listed in this paper. Species biodiversity were analyzed by the SDR
software. The results of indices of Shanon Winer species diversity and Pielou J Evenness showed that
Bam county with 20 species has the highest diversity and evenness, followed by Jiroft and Kahnuj.
Among all identified species, Gastrosericus funereus with 202 specimens (23.76%), Sphex flavipennis
with 156 specimens (17.58%), and Bembix bidentata with 76 specimens (8.5%) have the most
abundance, respectively. Besides eight species were determined as sporadic species in studied areas.
The diversity and abundance of Spheciformes wasps is highest between early May and mid-July in the
studied areas. This highlights the importance of considering Spheciformes wasps impact during pest
management activities.
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