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Table 1- The species richness and relative abundance of Megachilidae species in Yazd county in 2012

Species Specimens % Abundance Dominancy
Megachile rubripes 1090 48 Eudominant
M. minutissima 549 24.2 Dominant
M. deceptoria 109 5 Rare
M. ct. cinnamomea 88 4 Rare
Anthidium florentinum 71 3.1 Rare
Coelioxys decipiens 65 3 Rare
M. cf. flabellipes 60 3 Rare
M. cf. leachella 40 2 Rare
M. farinosa 33 1.4 Rare
M. rotundata 24 1 Rare
Icteranthidium limbiferum 23 1 Rare
Osmia caerulescens 11 0.5 Subrare
Lithurgus chrysurus 10 0.4 Subrare
M. saussurei 10 0.4 Subrare
M. concinna 10 0.4 Subrare
Icteranthidium ferrugineum 8 0.3 Subrare
M. apicalis 6 0.3 Subrare
Coelioxys brevis 6 0.3 Subrare
O. fasciata 5 0.2 Subrare
M. cf. fertoni 3 0.1 Subrare
Pararhophites orobinus 2 0.1 Subrare
M. flavipes 2 0.1 Subrare
M. basilaris 2 0.1 Subrare
M. seraxensis 2 0.1 Subrare
O. peregrina 1 0.04 Subrare
M. sanguinipes 1 0.04 Subrare
Radoszkowskiana barrei 1 0.04 Subrare
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Table 2- The species richness and relative abundance of Megachilidae in Mehriz county in 2012

Species Speiment % Abundance Dominancy
Megachile pilicrus 170 26.3 Dominant
M. rubripes 96 14.5 Dominant
M. minutissima 82 12.7 Dominant
Osmia cornuta 54 8.3 Subdominant
Lithurgus chrysurus 45 7 Subdominant
M. anatolica 40 6.2 Subdominant
Anthidium wiistneii 31 4.8 Rare
A. florentinum 28 4.3 Rare
M. cf. leachella 20 3.1 Rare
M. semicircularis 20 3.1 Rare
Coelioxys decipiens 15 2.3 Rare
M. albisecta 13 2 Rare
Icteranthidium limbiferum 8 1 Rare
M. farinosa 6 1 Subrare
Icteranthidium ferrugineum 5 0.8 Subrare
M. deceptoria 3 0.5 Subrare
Anthidiellum strigatum 2 0.3 Subrare
1. ovasi 2 0.3 Subrare
C. brevis 2 0.3 Subrare
A. gussakovskiji 1 0.1 Subrare
A. anguliventre 1 0.1 Subrare
Afranthidium carduele 1 0.1 Subrare
C. argentea 1 0.1 Subrare
Pararhophites orobinus 1 0.1 Subrare
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Table 3- The species richness and relative abundance of Megachilidae in Taft county in 2012

Species Specimens % Abundance Dominancy
Lithurgus chrysurus 70 24 Dominant
Osmia cornuta 48 16.3 Dominant
Megachile minutissima 41 14 Dominant
M. rubripes 25 8.5 Subdominant
Anthidium florentinum 17 6 Subdominant
Coelioxys decipiens 17 6 Subdominant
Pararhophites orobinus 16 54 Subdominant
M. deceptoria 12 4.1 Rare
Icteranthidium
limbiferum 8 3 Rare
M. anatolica 7 2.4 Rare
M. farinosa 6 2 Rare
M. cf. cinnamomea 5 2 Rare
M. cf. tecta 5 2 Rare
L. ferrugineum 4 1.4 Rare
Anthidiellum strigatum 3 1 Rare
M. pilicrus 3 1 Rare
M. semicircularis 2 0.7 Subrare
M. cf. leachella 2 0.7 Subrare
O. caerulescens 1 0.3 Subrare
O. peregrina 1 0.3 Subrare
Stelis signata 1 0.3 Subrare
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Table 4- The species richness and relative abundance of Megachilidae in Yazd county in 2013

Species Specimens % Abundance Dominancy
Anthidium florentinum 38 22.5 Dominant
Pararhophites orobinus 31 18.3 Dominant
Megachile rubripes 24 14 Dominant
M. anatolica 24 14 Dominant
M. semicircularis 20 12 Dominant
Lithurgus chrysurus 11 6.5 Subdominant
A. anguliventre 6 3.5 Rare
M. minutissima 6 3.5 Rare
Anthidiellum strigatum 5 3 Rare
Icteranthidium
limbiferum 2 1.2 Rare
M. deceptoria 2 1.2 Rare
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Table 5- The species richness and relative abundance of Megachilidae in Mehriz county in 2013

Species Specimens % Abundance Dominancy
Anthidium florentinum 48 19.3 Dominant
Megachile minutissima 44 18 Dominant
Lithurgus chrysurus 27 11 Dominant
A. wiistneii 27 11 Dominant
Afranthidium carduele 18 7.2 Subdominant
Osmia caerulescens 15 6 Subdominant
M. semicircularis 12 5 Rare
O. peregrina 10 4 Rare
M. rubripes 8 3 Rare
A. rotundum 6 2 Rare
M. schnabli 6 2 Rare
Coelioxys brevis 5 2 Rare
C. afra 4 1.6 Rare
M. farinosa 4 1.6 Rare
C. decipiens 3 1.2 Rare
C. argentea 3 1.2 Rare
M. cf. tecta 3 1.2 Rare
C. conoidea 2 1 Subrare
Radoszkowskiana barrei 2 1 Subrare
A. soikai 1 0.4 Subrare
Metadioxys formosa 1 0.4 Subrare
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Table 6- The species richness and relative abundance of Megachilidae in Taft county in 2013

Species Specimens % Abundance Dominancy
Osmia caerulescens 162 29 Dominant
Anthidium anguliventre 75 13.3 Dominant
Megachile rubripes 70 12.4 Dominant
A. florentinum 40 7.1 Subdominant
A. rotundum 31 5.5 Subdominant
Anthidiellum strigatum 26 5 Rare
M. minutissima 23 4.1 Rare
Afranthidium carduele 19 34 Rare
M. farinosa 18 32 Rare
M. semicircularis 16 3 Rare
Lithurgus chrysurus 13 2 Rare
M. cf. tecta 11 2 Rare
Icteranthidium
limbiferum 10 2 Rare
Metadioxys formosa 9 1.6 Rare
M. schnabli 7 1.2 Rare
O. cornuta 5 0.9 Subrare
Coelioxys brevis 4 0.7 Subrare
C. conoidea 4 0.7 Subrare
M. maritima 4 0.7 Subrare
O. peregrina 3 0.5 Subrare
A. wiistneii 3 0.5 Subrare
C. afra 3 0.5 Subrare
L ferrugineum 2 0.3 Subrare
C. argentea 2 0.3 Subrare
M. deceptoria 2 0.3 Subrare
O. fasciata 1 0.2 Subrare
A. soikai 1 0.2 Subrare
Radoszkowskiana barrei 1 0.2 Subrare
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Fig. 1- Alfa species diversity indices of Megachilidae in regions that studied. A) Shannon Wiener diversity index, B) Simpson
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Table 7- Comparision between Megachilidae species in regions of study and Rank abundance in 2012

Yazd Mebhriz Taft
Species Abundance Species Abundance Species Abundance

Megachile rubripes 1090 M. pilicrus 170 L. chrysurus 70
M. minutissima 549 M. rubripes 96 O. cornuta 48
M. deceptoria 109 M. minutissima 82 M. minutissima 41
M. cf. cinnamomea 88 O. cornuta 54 M. rubripes 25
Anthidium florentinum A. florentinum

71 L. chrysurus 45 17
Coelioxys decipiens 65 M. anatolica 40 C. decipiens 17
M. cf. flabellipes 60 A. wiistneii 31 P. orobinus 16
M. cf. leachella 40 A. florentinum 28 M. deceptoria 12
M. semicircularis 40 M. cf. leachella 20 L limbiferum 8
M. farinosa 33 M. semicircularis 20 M. anatolica 7
M. rotundata 24 C. decipiens 15 M. farinosa 6
Ig'ter‘anthldlum 23 M. albisecta 13 M. cf. cinnamomea 5
limbiferum
Osmia caerulescens 11 L limbiferum 8 M. cf. tecta 5
Lithurgus chrysurus 10 M. farinosa 6 L ferrugineum 4
Megachile saussurei 10 L ferrugineum 5 A. strigatum 3
M. concinna 10 M. deceptoria 3 M. pilicrus 3
I ferrugineum 8 A. strigatum 2 M. semicircularis 2
M. apicalis 6 L cf. ovasi 2 M. cf. leachella 2
C. brevis 6 C. brevis 2 O. caerulescens 1
O. fasciata 5 A. gussakovskiji 1 O. peregrina 1
M. cf. fertoni 3 A. anguliventre 1 S. signata 1
Pararhophites orobinus 2 A. carduele 1 M. cf. flabellipes 0
M. flavipes

2 C. argentea 1 M. rotundata 0
M. basilaris 2 P. orobinus 1 M. saussurei 0
M. seraxensis 2 M. cf. cinnamomea 0 M. concinna 0
O. peregrina 1 M. cf. flabellipes 0 M. apicalis 0
M. sanguinipes 1 M. rotundata 0 C. brevis 0
Radoszkowskiana barrei 1 O. caerulescens 0 O. fasciata 0
M. pilicrus 0 M. saussurei 0 M. cf. fertoni 0
O. cornuta 0 M. concinna 0 M. albisecta 0
M. anatolica 0 M. apicalis 0 M. flavipes 0
A. wiistneii 0 O. fasciata 0 M. basilaris 0
M. albisecta 0 M. cf. fertoni 0 M. seraxensis 0
Anthidiellum strigatum 0 M. flavipes 0 A. wiistneii 0
L cf. ovasi 0 M. basilaris 0 M. sanguinipes 0
A. gussakovskiji 0 M. seraxensis 0 R. barrei 0
A. anguliventre 0 O. peregrina 0 1L cf. ovasi
Afranthidium carduele 0 M. sanguinipes 0 A. gussakovskiji 0
C. argentea 0 R. barrei 0 A. anguliventre 0
M. cf. tecta 0 S. signata 0 A. carduele 0
Stelis signata 0 M. cf. tecta 0 C. argentea 0
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Table 8- Comparision between Megachilidae species in regions of study and Rank abundance in 2013

Yazd Mebhriz Taft
Species Abundance Species Abundance Species Abundance
Anthidium florentinum 38 A. florentinum 48 O. caerulescens 162
Pararhophites orobinus 31 M. minutissima 44 A. anguliventre 75
Megachile rubripes 24 L. chrysurus 27 M. rubripes 70
M. anatolica 24 A. wiistneii 27 A. florentinum 40
M. semicircularis 20 A. carduele 18 A. rotundum 31
Lithurgus chrysurus 11 O. caerulescens 15 A. strigatum 26
A. anguliventre 6 M. semicircularis 12 M. minutissima 23
O. peregrina

M. minutissima 6 10 A. carduele 19
Anthidiellum strigatum 5 M. rubripes 8 M. farinosa 18
I‘cter‘anthldtum 2 A. rotundum 6 M. semicircularis 16
limbiferum
M. deceptoria 2 M. schnabli 6 L. chrysurus 13
A. wiistneii 0 C. brevis 5 M. cf. tecta 11
Afranthidium carduele 0 C. afra 4 L limbiferum 10
Osmia caerulescens

0 M. farinosa 4 M. formosa 9
M. semicircularis 0 C. decipiens 3 M. schnabli 7
A. rotundum 0 M. cf. tecta 3 C. brevis 4
M. schnabli 0 C. conoidea 2 C. conoidea 4
Coelioxys brevis 0 R. barrei 2 M. maritime 4
C. afra 0 A. soikai 1 O. peregrina 3
M. farinosa 0 M. formosa 1 A. wiistneii 3
C. decipiens 0 P. orobinus 0 C. afra 3
C. argentea 0 M. anatolica 0 L ferrugineum 2
M. cf. tecta 0 M. semicircularis 0 C. argentea 2
C. conoidea 0 A. anguliventre 0 M. deceptoria 2
Radoszkowskiana barrei 0 A. strigatum 0 O. fasciata 1
A. soikai 0 L limbiferum 0 A. soikai 1
Metadioxys formosa 0 M. deceptoria 0 R. barrei 1
O. cornuta 0 O. cornuta 0 P. orobinus 0
M. maritime 0 M. maritime 0 M. anatolica 0
1. ferrugineum 0 1. ferrugineum 0 C. decipiens 0
Osmia_fasciata 0 O. fasciata 0 L limbiferum 0
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Fig. 6- Similarity percentage index of Megachilidae community in regions of study in 2012
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Fig. 7- Similarity percentage index of Megachilidae community in regions of study in 2013
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Table 9- The floura of three counties Yazd, Mehriz and Taft

Plant Family Plant Species Location
Amaranthus retroflexush L. )
Amaranthaceae T Mehriz,Taft, Yazd
Sl al
. Anethum graveolens L.
Apiaceae () 4oy Yazd
Foeniculum vulgare
Miller Taft
<Ll
Achillea wilhelmesii L.
Asteraceae . Mehriz, Yazd
Olysbe
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Brassicaceae

Convolvulaceae

Cucurbitaceae

Euphorbiaceae

Fabaceae

Arctium lappa L.
el LL
Calendula officinalis Fisch
Sl aden
Carthamus oxyacantha Bieb
(€3] “—Qr@ ) s ‘K‘JK
Carthamus tinctorius L.

ls (K8
Centaurea bruguierana Bornm
e oS JS
Centaurea cyanus L.
5 B

Centaurea iberica Trev
BN r-*f
Centaurea virgata Lam

%

Sl s r.,\.f

%

Cirsium arvense L.

15

Echium ilicifolius L.
el b S
Helianthus annuus L.
ols Kl
Helichrysum leucocephulum Boiss
w5 S e S
Lactuca sativa L.

Z

%

sl
Senecio cineraria Digigalos
Sl S
Descurainia sophia L.
S
Lepidium draba L.
R D S U
Malcolmia africana L.

il 5t
Convolvulus arvensis L.
slee Sy
Cucurbita melo var. reticulates L.
sk
Cucurbita pepo L.
E5YY
Euphorbia sp. L.
O b
Cicer arietinum L.
3550
Glycyrrhiza glabra L.
Ol et

Mehriz

Taft

Mehriz

Mehriz

Taft

Taft

Taft

Mehriz, Taft

Mehriz, Taft

Mehriz

Taft

Mehriz

Mehriz

Yazd

Yazd

Mehriz

Taft

Taft, Yazd

Yazd

Taft, Yazd

Mehriz, Yazd

Yazd

Yazd

Yazd

\At



(VF-0)) A48 Jle o) oyle & dl

Lamiaceae

Legominosae

Liliaceae

Malvaceae

Mimosaceae

Papilionaceae

Plantoginaceae

Portulaceae

Punicaceae

Rosaceae

Rubiaceae

Rutaceae

Zygophylaceae

Medicago sativa L.
sy
Mentha longifolia L.
(4333-;) g
Teucrium polium L.
(2555 ) 0r IS
Thymus kotschyanus Boiss
A5 sl
Melilotus officinalis L.
Sl JﬁJ;T
Allium cepa L.
50k
Muscaria armeniacum Leichtl
SN
Stachys setifera CA Mey
Slohs aliw
Malva neglecta Wallr
S ol S
Malva sylvestris L.
Sl S
Prosopis farcta Banks & Sol
Sz
Alhagi camelorum Fisch
A
Astragalus dschuparensis Freyn &
Bornm

o
Sophora alopecuroides L.
Plantago lancqolata L.

(o5 ) 538 Kaa b

Portulaca oleraceae L.

© &
Punicae granatum L.
LU
Malus domestica Borkh
Prunus amygdalus Batsch
rl:l.:
Prunus cerasus L.
A
Galium aparin L.
Ruta graveolens L.
Ol
Peganum harmala L.
Lo

Mehriz

Mehriz

Mehriz

Mehriz

Mehriz

Taft

Taft

Mehriz

Mehriz

Taft

Taft, Yazd

Mehriz

Mehriz, Yazd

Mehriz

Taft, Yazd

Mehriz, Taft, Yazd

Taft

Taft

Mehriz

Mehriz

Mehriz

Taft, Yazd

Yy



weosl gl Olibles [§ slay s sl S g5 0, 5 g Olans

References

Ashmann T. L., Knight, T. M., Steets, J. A., Amarasekare, P. and Burd, M. 2004. Pollen
limitation of plant reproduction: ecological and evolutionary causes and consequences, Ecology,
85:2408-2421

Banaszak, J. and Romasenko, L. 1998. Megachilid bees of Europe (Hymenoptera, Apoidea,
Megachilidae). 2nd edn (corrected and supplemented). Bydgoszcz University, Bydgoszcz, 239
PP.

Biesmeijer, J. C., Roberts, S. P. M., Reemer, M., Ohlemiiller, R., Edwards, M., Peeters, T.,
Schaffers, A. P., Potts, S. G., Kleukers, R., Thomas, C. D., Settele, J. and Kunin, W. E.
2006. Parallel declines in pollinators and insect-pollinated plants in Britain and the Netherlands,
Science, 313: 351-354.

Cane J. H. and Tepedino, V. J. 2001. Causes and extent of declines among native North
American invertebrate pollinators: detection, evidence, and consequences, Conservation
Ecology, 5(1): 1. [online] URL: http://www.consecol.org/vol5/iss1/art1.

Clifford, H. T. and Stephenson, W. 1975. An introduction to numerical classification. London:
Academic Express. cited in Magurran, A. E., 2004, Measuring biological diversity, Blackwell
Publishing: Oxford, UK. 256 pp.

Dardon, U., Souza, R. S.,. Abranches, C. T. S. and Bergqvist, L. P. 2010. Modelagem 3D e suas
aplicacdes na pesquisa paleontold-gica. Gaea, 6(2): 76-89.

Eardley, C., Kuhlmann., M. and Pauly, A. 2010. The Bee Genera and Subgenera of sub- Saharan
Africa. In: Va n den Spiegel, D. (ed.) Abc Taxa, the Series of Manuals dedicated to capacity
building in taxonomy and collection management, Tervueren. Vol. 7: 138 pp.

Gaston, H. J. 1991. The magnitude of global insect species richness. Conservation Biology, 5(3):
283-296.

Grace, A. 2010. Introductory Biogeography to Bees of the Eastern Mediterranean and Near East.
Bexhill Museum. Sussex. United Kingdom, pp: 283-296.

Heip, C. 1974. A new index measuring evenness. Journal of the Marine Biological Association of
the United Kingdom. Uk., 54: 555-557.

Heip, C. and Engels, P. 1974. Comparing species diversity and evenness indices. Journal of the
Marine Biological Association of the United Kingdom, 54: 559-563.

Heltshe, J. F. and Forrester, N. 1983. Estimating species richness using the jackknife procedure.
Biometrics , 39: 1-11.

Kevan, P. G. and Phillips, T. P. 2001. The economic impacts of pollinator declines: an approach
to assessing the consequences, Conservation Ecology. 5(1): 8.

Koleff, P., Gaston, K. and Lennon, J. 2003. Measuring beta diversity for presence / absence

data.Journal ofAnimal Ecology, 72: 367-382.

Krebs, C. J. 1999. Ecological Methodology. Second ed. Addison Wesley Publishing, USA, 620
pp-

Magurran, A. E. 1998. Ecological diversity and its measurement. In Princeton, New Jersey,
U.S.A: Princeton University Press, 179pp.

Magurran, A. E., 2004. Measuring biological diversity, Blackwell Publishing: Oxford, UK, 256
Pp.

Michener, C. D. 1979a. Biogeography of the bees. Annals of the Missouri Botanical Garden 66:
277-347.

Michener, C. D. 1979b. New and little-known halictine bees from Colombia. Journal of theKansas
Entomological Society, 52: 180-208.

Michener, C. D. 2007. The bees of the world. Second edition. Baltimore: Johns Hopkins
University Press, 953 pp.

Monfared, A. R., Talebi, A. A., Tahmasbi, Gh., Ebrahimi, E. and Biesmeijer, J. 2008.
Bumblebee (Hymenoptera: Apidae) diversity and abundance in the Iranian Alborz Mountains.
Zoology in the Middle East, 44: 67-74.

&4



(V5-0)) IF4F Jlu o) osled & Al omlide i Slidos aas aslilas

Nadimi, A. 2012. Identification and species diversity of Megachilidae in centeral nourth of Iran.
Thesis of Aggricaltural entomology Ph. D. Tarbiat Modarres University, 294 pp.

Peet, R.K. 1974. The measurements of species diversity. Annual Review of Ecology and
Systematics 5: 285-307.

Pielou, E.C. 1969. An introduction to mathematical ecology. New York: Wiley.cited in VIII + 286
S., 32 Abb., Preis 140s.

Rasekh adel, M., Sadeghi Namghi, H. and Hosseini, M. 2011. Identification of bees (Apoidea)
of onion and alfalfa and economic estimation of effect of bees insects on function in production
onion seed in Mashhad and Ghenaran. Thesis of M.Sc. Mashhad Ferdousi University.

Rasmont, P., Leclercq, J., Jacob-Remacle, A., Pauly A. and Gaspar, C. 1993. The faunistic
drift of Apoidea in Belgium, in: Bruneau E. (Ed.), Bees for pollination, Commission of the
European Communities, pp: 65-87.

Sanders, H. L. 1968. Marine benthic diversity: a comparative study. American Naturalist, 102,
243-282.

Schowalter, T. 1996. Insect ecology. Oregon University Press.

Seaby, R. M. and Henderson, P. A. 2006. Species Diversity and Richness version 4. Pisces
Conservation Ltd., Lymington, England.

Shannon C. E., Weaner, W. 1949. The mathematical theory of communication. Urbana, IL:
University fo Illinois Press.cited in Magurran, A. E., 2004, Measuring biological diversity,
Blackwell Publishing: Oxford, UK, 256 pp.

Simpson, E. H. 1949. Measurement of diversity. Nature 163, 688. cited in Magurran, A. E., 2004,
Measuring biological diversity, Blackwell Publishing: Oxford, UK, 256 pp.

Sugihara, G. 1980. Minimal community structure: an explanation of species abundance
patterns.American naturalist, 116: 770-787.

Weigmann, G. 1973. Zur Okologie der Collembolen und Oribatiden im Grenzbereich Land-Meer
(Collembola, Insecta — Oribatei, Acari). Zeitschrift fiir wissenschaftliche Zoologie, 186: 295—
391.

Williams, P. H. 1985. On the distribution of bumble bees (Hymenoptera, Apidae) with particular
regard to patterns within the British Isles. Ph.D. thesis, Department of Applied Biology,
University of Cambridge, Cambridge, UK. pp: 194-227.



Journal 0f Entomological Research Islamic Azad University, Arak Branch

ISSN 2008-4668

Volume 9, Issue 1, pages: 51-76 http:/fjer.iau-arak.ac.ir

Species diversity of Megachilidae (Hymenoptera: Apoidea)
in Yazd province

L. Dehghan Dehnavi’, A. A. Talebiz, Sh. Goldasteh3, R. Vfaei Shooshtari’

1- Young Researchers and Elite Club, Yazd Branch, Islamic Azad University, Yazd, Iran
2- Associate professor, Department of Entomology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran
3- Assistant professor, Department of Entomology, Islamic Azad University, Arak Branch, Arak, Iran

Abstract

The family Megachilidae with more than 4000 wordwide described species is the thirth family
of polliniting bees. In this research, in order to investigating the species diversity of Megachilidae,
SDR software was used in different regions. The number of species in three counties Yazd, Mehriz
and Taft, abundance percentage of each species than total species that collected is determined. The
indices of abundance, diversity, evenness, richness species and also habitat similarity index for 48
species that collected in the three counties was calculated during 2012 and 2013. Megachile
rubripes with relative abundance 48% in Yazd county in 2012, Anthidium florentinum with relative
abundance 22.5% in 2013, Megachile pilicrus with relative abundance 26.3% in Mehriz county in
2012, A. florentinum with abundance 19.3% in 2013, Lithurgus chrysurus with relative abundance
23.8%% in Taft county in 2012, Osmia caerulescens with relative abundance 29% in 2013 have
the most abundance between species. According to alfa species diversity indices, determined that
Mehriz and Taft counties have hiegher species diversity in 2013. According to satatistic
comparation of evenness indices of species of Yazd, Mehriz counties and also Taft county has
similarity evenness in 2012, 2013, but species abundance evenness was more in Mehriz and Taft
counties than Yazd county. Species evenness was similar in Mehriz and Taft counties in 2012,
2013. Rarefaction method showed that Taft county has hiegher richness species in 2012. B diversity
index showed that Mehriz and Taft counties have the most similarity in 2012, 2013.
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