) £ 3l cblas g (ol pgy (il 57 (rdol
First International Conference of Ecology and Conservation Biodiversity
15 — 16 December 2021 / \f++ ,3TYb o Y¥

YEREVAN
STATE
UNIVERSITY

—a

Damghan University

S ) Egi 38 (Collembola)yl pd po (bl p g3 i g ol

(U391 Bkt 95 o’ (S 3> 19T O 313657 (5 50 T (633 Sl dabold ¢ 5535 silo daud
At (33 oSS (a5 s 5 b lis odSCES (o Jams i 3 e L51 (ulid IS (gl <)
A g9 p o815 (o Jam 5 e olin 0S80 (a5 amn 09 8 ke i e -Y
ol 313T o8l olisle 87 domly 10555 5UaS” 01l (DL 3ol 5 el yjos 8 sLsils =T
A g9 p o815 (o Jam 5 e lin 0S80 (a5 amn 09 8 ke i pie -E

en.saberipour@mail.um.ac.ir
f.tabatabaei@um.ac.ir
mkahrarian@iauksh.ac.ir
heidari@um.ac.ir

oWS>

=05 3 el g Se 4lS 04555 12)> &8 D90 3Mb (o) (59, 2 Sl ggite S USS psrde (pFalole ) (s g9
2 Lo o ailign (RSN ) £55 Olien 5 ) 53y SloolRi) ook I ((So S il bl sl
g5 Jlo cnl b il i slil & (555 9 dlge sladdyz Coles g walals el ety ol o 5l luogS] Class: plos
sbasl n3alsld o cnisbee (nsinte I (Collembola) ol y8e sl oud ai8)S 0up3b el 5 lody (o) 2j > S
o) 05 Slaoliunj don 3 Lo yi g 039 4Iy95 0 Sl (ESIy a8 (bban (ul Wede (Byme SFB @l
Ol pd I S oo Lol S > g g9 b g (655l Ul 2l88 Dlge 432 53 (ot GIE (L8 p3 1 CigS
b sl & «yape Alie ol > sl oo duie sl 5 mmb Jolss il cod gblie il 5 cblis (ool il drsgs

g ge Al S g 95 5 cblis ) ol Coanl 5 by p3 03 (unj £95

Ol g8 P8 (5 ¢ wlid P gy (ol ¢ s ) E455 1Sl Olads”

PFYRV-F)
=05 9 sl lg e adS 005 15 0)d a8 a8 29 0 ML (yr0j (59 Ol ggite (b JSS porie oy dibsle D g4
3 0 Pl gp S & &S 3,5 ey 3 1) wiepessST 5 IS5 (S5 clopl 4 £ 3l parie dw ) g9 Ml e bl sl

Do o ain by
e ol ded e Jaie ;505 Jus 4 (s 1 a8 0Bl e w555 S5 93 50 () (S DleMbl wlil slassly g5 o S5 g9
€95 3l =5 5 2> o)l dilale S 50 S £55 4 (SIS £55 Bl o ) 95 5 Sl ol gie g s G55 elul 55
Clogrge ghis dibs (glyy 45 039 ol ol isS peaus 395 o0 Bl dnsly (K alis clodisS s b 455 Sy Cuman yd 45 Wil o

5 BaS SUe (SIS £ 00508 e 4y Bl () 95 o sl odatl 250 g (il o 95 9 2950 0ot


mailto:en.saberipour@mail.um.ac.ir
mailto:en.saberipour@mail.um.ac.ir
mailto:f.tabatabaei@um.ac.ir%20m
mailto:f.tabatabaei@um.ac.ir%20m
mailto:mkahrarian@iauksh.ac.ir
mailto:mkahrarian@iauksh.ac.ir

) £ 3l cblas g (ol pgy (il 57 (rdol
First International Conference of Ecology and Conservation Biodiversity
15 — 16 December 2021 / \f++ ,3TYb o Y¥

YEREVAN
STATE
UNIVERSITY

—a

Damghan University

Shsgago 3l (timad b puudlS )] S & JI80) bolStunyj £95 ) sl Olie (patuuuosS] 955 oo L dmoly S o], gl Syl
Gregorius et al., 2003; Gugerli et al., ) s¢5 0 o] J3I 3 S35 caliseo JSil Jolis a8 (43S o (555 ol > (xb Hob @
(2008; Verma, 2016

o SlopluwsS] (G €55 | b Jlun piunrosS] ol 95 05 (Byme |y SB plussS] Gl 0 o €95 03 02532 ]
3 et b plod e 59y SloisS dan jlao)d Yo b YD oS 25 00 03] (1058 Mblioo (0] (S Sl cnfodg Sl 5 e
dailate o SB a5 a0 s SB s g95 Sl ollhs (Orgiazzi et al., 2016) s o (Su5; SB 1) 368 Sl 0y
sob 4 g 5,38 o il piamwsS] 3, Slas S goi (LEFf et al., 2015) Wil o (63,3 4 paio 5 Cglite sadisS S 5 )yl
Olge ) S ) £95 D9800 gl 9 JHST il 3 g pdybllasil § Canglio sl SB ] £55 &5 )03 3529 40558 () IS
O Ol Ol @ bgije Sloraad )b 1S o0 dbml 1) SB (b alop o5 €85 i )5 plie I glasgorme (gt &
5 Coles ag)ls ot ol iy 08y b 1 iaussS] Cloas plas 53 Ly S16 ) g5 (Matter, 2018) sge5 Lais 1, gy
o 5 (Brevik et al., 2018; Gugerli et al., 2008)1b o 33 0pé g don 5 Of wulats « (65501 ¢ dlgo loas > Slosiy
Gl (S5 alply @35 o pluwgS] Sl Closd g badSloe (ydlo dgu0me a3 5 Clbls)l @lad cage g9l ()
tonsS] Sloss &) Sy S (slapudlSl 3,Slos dlauly & (s £95 3] o (slogel > (SeiPsS) Lite MaflS wiapssS]
Matter, 2018) .ib_»

D)5 s SB ang ) S )3 ot Sl G 85 i e St | i) bl i SB oSl bt gel
Fountain & Hopkin, ) sl o SB bbas cp e 1 obyd a3 )l e g SB g 45 (olie cladd > (pimmwsS]
g g0 431y ol v s 4 b )3 452004

Ol ydps i 09,11

L9 Apterygota oM i 4 Gleio a5 @b Jl3 LLas 5l gles, Iy |, Collembola pb SLgl ols o SAVS Jls )
aaly (o3l VY g odlgls VL £ Jols) POdUromorpha auly :ais’ o mewds 4ol 4 1y 03, ol (Abdul-Rassoul, 2021)
Symphypleona awly ¢ (555 oolgls 5 Jols) Neelipleona awuly ((e3lgls V) 5 edlgsls YLF Jols) Entomobryomorpha
5 Entomobryidae Neanuridae (laodlgls )3 ls 445 o 5,5 .(Bellinger et al., 1996)(sslgls v+ 5 odlglsVL & Jols)
Mackenziellidae 5 Neelidae Ll wiw) o Job o oo Vo 5l i 405 g o oo 0 4 el a8 w95 o céb, TOMOCeridae

.(Christiansen et al., 2009).x 0 yio o ) & )yt 4

Ol pdpd Gl i ¥ -1

Ao ey o 31 St 50 (e L Bl Jlin oSS (20 o W B +/Y @l 2L 31) S ol b bk (ol i
o & oSS Jol 5o k> Symphypleona g Neelidae susle odlgls I aan ;3 Adb o (oSl b i g Al dudd AL

2 &S Sl cas S by (Christiansen et al., 2009)4s o auel diw anid cla 5o b i g o5 g Slodd Juate
wsle sensillae o setae sl o cglite cla S 9 Jgbo L Sensillagy setae ool slis (ol g a les 5 JSiso aasgS el

YL 0)15)1 N g )Le? J.oL» Olalad u.»] .JJ)IJ 3939 Jw (49)d 0, 43 g ol u.;Lm Olalad “\"‘5@ JA—C > d[mo.\j);



) £ 3l cblas g (ol pgy (il 57 (rdol
First International Conference of Ecology and Conservation Biodiversity
15 — 16 December 2021 / \f++ ,3TYb o Y¥

YEREVAN
STATE
UNIVERSITY

—a

Damghan University

by oS5 o plil s by e (Thibaud, 1997).0i8 o o ayle 5 a8 oladisS Jro o) g9 lBgl a8 L sl
Sl VS 55 S bl 5l a8 o SaS (oS g b IS5 518 4 plil cpl . ddb e o505 pylee A )] Lie 4 At Vg9
28 g Joo jlaie ol lawgs b " 2lsm 05" gt 4 ST S L (sgyel Gl p3 290 s 039 (B 0 08T,y
(Deharveng et al., 2007; Robin et al., 2019)x45 0 0151, SYsb (slacslus

Ol 5398951 ¥

il 45 Yo+« 558 (Cicconardi et al., 2013) wib o She gdaw ;5 4> 5 oo wlie )3 4> (60 jlws £55 )b b ,idpd
o b ) bl S (s 55 5l (SoeS Lise Yleisl o) (Mark Paul Culik et al., 2006) wlas,5 51,5 ololis 550 b
oS Wloads ol Ol & atuly b b p3 5 4565 OYD ggemme (HOPKIN, 1997) sy 565 Bv v v 5l i 4 Klg5 o 48 005 cdand
3 ol g iy baalpd )3 (S izren Al o atnly (213 b GALSIT slacl 4 655 V-8 g 0l e slacT 4 S VY
ke 2 4 3,5 obbay cpl (Mark Paul Culik et al., 2006) ..s8 o (Sw5; sitwn of jl glusl a5 SK 5 Slaa¥ ) laags
(Kristiansen et al., 2021; Santeshwari & Singh, 2015) 545 o Byxe iS5 @olys (clacl oy 5lghd 9 cpy5 3990 <oy

o) el Al Wi o Bl g Al odpsy g LS g9y 1 ST 33515 CisSes sinej colEig) don ;5 Ly bl
Sl B res elayle 5 ealeliy) o YL B Lo sl 51 STy el ol caiiS o (S5 S oV (6 ytagiles ki ) Slagage
5 b i > ol opl (Deharveng et al., 2007) sl s peme S lagble b ogin s sla by 5l (JSi>
bolpd @0 3 Slgi o g Mllee Veere -m? e S5 gl ol j cul )3 &5 0351395 52 (4lAsS £95 (ppiden I o)lsale S

(Sterzynska et al., 2018) sy 5-co - m? o Jlou

Ol p3 Cuna! F—Y

"o 4 SB bz )by (Sawn Jb 53 dlse Sl pultee b 4 9 Wb SBGBAS @S (e 4 ere GBE b8 e
o 2 Do a3 m el g SB 9)Sue (559051 2 b (I Blge 4o bl 3,8 wdss (NUrsita et al., 2005).s
350 g S dawly 4 lay] @¥4as cladgls (Mark P Culik & Zeppelini Filho, 2003; Ju et al., 2019) »45
Ulys syl bys e (NUrsita et al., 2005)us8 o oljl lalS adsy lp 1y sygpe sio dlgo (oly] 4 9 5,5 0 )8 ajos
(o> Jlo glsie ) Jolge (fie 1 medins ©)I35556 Gobo | 2 s 5 (SOC) SB I 25 41328 oo pos il 3 (0315
Wi b g il o ee S it 34, 9 (RODIN €t al.,, 2019)Ss clo)lislo 31, » bbaw ol (YU €t al., 2021).)s
(Burkhardt, 2005; J Filser, 1993; Juliane Filser, 2002)..i50 3900 1y olS 13 ¢ o3ls Liulal | gjlo S ailgs 0
i i 3,5 bbay ol cplplo (NUrsita et al., 2005) wiib piuwwsS) > M) ssims (lis o)l plo 51 5595 cl (o
Lietal., 2021; Stawski & Stawska, )uus’ o o] lapiawsS )3 ) g95 bis g (g5 Jsl ¢ ol3e dlge 48 5 1> ot

(2019



) £ 3l cblas g (ol pgy (il 57 (rdol
First International Conference of Ecology and Conservation Biodiversity
15 — 16 December 2021 / \f++ ,3TYb o Y¥

YEREVAN
STATE
UNIVERSITY

—a

Damghan University

S 5 n

5 bl 3l Cllae (e o (e €55 £ LIE" L o0 ) €95 SVL Zsbans & o iz ol g3l 4l 4y i L
oo 15 ( Saod] Mol ol i g 5 O by ala Sl (gl slogtlly (B 13 L S s £95 oS Ll rizen
alaly > 2o iagg plnl b adl oo (5)900 1S o0 w2l Sl )Mk dpmdey lp ) asbue e 0t 9 Shigge oSy olie
Liol (s g9y Ol 9 SLS (n £95 0 Sldgge nl o (i g ST Loyl (Lol 4 glyid p3 0oy 4 36 oyl L
Ay B cblix 3)90 (bl 9 SB (gl g9 g 29 Al WS 0

& pg&e

Abdul-Rassoul, M. S. (2021). Checklist of springtails (Class, Collembola) from Irag. The Iraq Natural
History Museum Publication, 39.

Bellinger, P. F., Christiansen, K. A., & Janssens, F. (1996). 2008. Checklist of the Collembola of the
world.

Brevik, E. C., Pereg, L., Steffan, J. J., & Burgess, L. C. (2018). Soil ecosystem services and human
health. Current Opinion in Environmental Science & Health, 5, 87-92.

Burkhardt, U. (2005). Species identification of Collembola by means of PCR-based marker systems.
Universitat Bremen.

Christiansen, K. A., Bellinger, P., & Janssens, F. (2009). Collembola:(Springtails, Snow Fleas). In
Encyclopedia of Insects (pp. 206-210). Elsevier.

Cicconardi, F., Fanciulli, P. P., & Emerson, B. C. (2013). Collembola, the biological species concept and
the underestimation of global species richness. Molecular Ecology, 22(21), 5382-5396.

Culik, Mark P, & Zeppelini Filho, D. (2003). Diversity and distribution of collembola (arthropoda:
hexapoda) of Brazil. Biodiversity & Conservation, 12(6), 1119-1143.

Culik, Mark Paul, Martins, D. dos S., & Ventura, J. A. (2006). Collembola (Arthropoda: Hexapoda)
communities in the soil of papaya orchards managed with conventional and integrated production in
Espirito Santo, Brazil. Biota Neotropica, 6.

Deharveng, L., D’Haese, C. A., & Bedos, A. (2007). Global diversity of springtails (Collembola;
Hexapoda) in freshwater. In Freshwater Animal Diversity Assessment (pp. 329-338). Springer.
Filser, J. (1993). Die Bodenmesofauna unter der landwirtschaftlichen Intensivkultur Hopfen: Anpassung
an bewirtschaftungsbedingte Bodenbelastungen. Bodenmesofauna Und Naturschutz-Infor-Mationen

Zu Naturschutz Und Landschaftspflege in Nordwest-Deutschlands. Ed. R Ehrnsberger, 368—386.

Filser, Juliane. (2002). The role of Collembola in carbon and nitrogen cycling in soil: Proceedings of the
Xth international Colloquium on Apterygota, Ceské Bud&ovice 2000: Apterygota at the Beginning
of the Third Millennium. Pedobiologia, 46(3—4), 234-245.

Fountain, M. T., & Hopkin, S. P. (2004). Biodiversity of Collembola in urban soils and the use of
Folsomia candida to assess soil ‘quality.” Ecotoxicology, 13(6), 555-572.

Gregorius, H.-R., Bergmann, F., & Wehenkel, C. (2003). Analysis of biodiversity across levels of
biological organization: a problem of defining traits. Perspectives in Plant Ecology, Evolution and
Systematics, 5(4), 209-218.

Gugerli, F., Englisch, T., Niklfeld, H., Tribsch, A., Mirek, Z., Ronikier, M., Zimmermann, N. E.,
Holderegger, R., Taberlet, P., & Consortium, 1. (2008). Relationships among levels of biodiversity

¢



) £ 3l cblas g (ol pgy (il 57 (rdol
First International Conference of Ecology and Conservation Biodiversity
15 — 16 December 2021 / \f++ ,3TYb o Y¥

YEREVAN
STATE
UNIVERSITY

—a

and the relevance of intraspecific diversity in conservation—a project synopsis. Perspectives in Plant
Ecology, Evolution and Systematics, 10(4), 259-281.

Hopkin, S. P. (1997). Biology of the springtails:(Insecta: Collembola). OUP Oxford.

Ju, H., Zhu, D., & Qiao, M. (2019). Effects of polyethylene microplastics on the gut microbial
community, reproduction and avoidance behaviors of the soil springtail, Folsomia candida.
Environmental Pollution, 247, 890-897.

Kristiansen, S. M., Borga, K., Rundberget, J. T., & Leinaas, H. P. (2021). Effects on Life- History Traits
of Hypogastrura viatica (Collembola) Exposed to Imidacloprid Through Soil or Diet. Environmental
Toxicology and Chemistry.

Leff, J. W., Jones, S. E., Prober, S. M., Barberan, A., Borer, E. T., Firn, J. L., Harpole, W. S., Hobbie, S.
E., Hofmockel, K. S., & Knops, J. M. H. (2015). Consistent responses of soil microbial communities
to elevated nutrient inputs in grasslands across the globe. Proceedings of the National Academy of
Sciences, 112(35), 10967-10972.

Li, S., Li, J., Li, Z,, Ke, X., Wu, L., & Christie, P. (2021). Toxic effects of norfloxacin in soil on fed and
unfed Folsomia candida (Isotomidae: Collembola) and on gut and soil microbiota. Science of The
Total Environment, 788, 147793,

Matter, W. D. S. B. (2018). Trends in Global Biodiversity: Soil Biota and Processes. Prokaryotes, 100,
9000.

Nursita, A. I., Singh, B., & Lees, E. (2005). The effects of cadmium, copper, lead, and zinc on the growth
and reproduction of Proisotoma minuta Tullberg (Collembola). Ecotoxicology and Environmental
Safety, 60(3), 306-314.

Orgiazzi, A., Bardgett, R. D., & Barrios, E. (2016). Global soil biodiversity atlas. European Commission.

Robin, N., D’haese, C., & Barden, P. (2019). Fossil amber reveals springtails’ longstanding dispersal by
social insects. BMC Evolutionary Biology, 19(1), 1-12.

Santeshwari, M. R., & Singh, J. (2015). Collembola (Insecta: Collembola) community from Varanasi and
nearby regions of Uttar Pradesh, India. J. Exp. Zool, 18(2), 571-577.

Stawski, M., & Stawska, M. (2019). Seven decades of spontaneous forest regeneration after large-scale
clear-cutting in Biatlowieza forest do not ensure the complete recovery of collembolan assemblages.
Forests, 10(11), 948.

Sterzynska, M., Nicia, P., Zadrozny, P., Fiera, C., Shrubovych, J., & Ulrich, W. (2018). Urban springtail
species richness decreases with increasing air pollution. Ecological Indicators, 94, 328-335.

Thibaud, J. (1997). Collembola class (“springtails”). Animal Resource and Diversity in Africa. Cairo,
Egypt: UNESCO-EOL, 2.

Verma, A. K. (2016). Biodiversity: Its different levels and values. International Journal on
Environmental Sciences, 7(2), 143-145.

Yu, Z., Schmidt, O., Zhao, Y., Liu, M., Kumar, A., Luo, Y., & Xu, J. (2021). Dinotefuran alters
Collembola-fungi-bacteria interactions that control mineralization of maize and soil organic carbon.
Journal of Hazardous Materials, 126391.

Damghan University




) £ 3l cblas g (ol pgy (il 57 (rdol
First International Conference of Ecology and Conservation Biodiversity
15 — 16 December 2021 / \f++ ,3TYb o Y¥

YEREVAN
STATE
UNIVERSITY

—a

Damghan University

The importance and ecological role of collembola in the soil biodiversity
Ensieh Saberi Pour!, Fatemeh Tabatabaei Yazdi 2, Morteza Kahrarian®, Ava heidari*

1MSc student of Environmental Engineering Science, Faculty of Natural Resources and Environment, Ferdowsi
University of Mashhad , Mashhad, Iran
en.saberipour@mail.um.ac.ir
*2 Department of Environment, Faculty of Natural Resources and Environment, Ferdowsi University of
Mashhad , Mashhad, Iran
f.tabatabaei@um.ac.ir
3Department of Agronomy and Plant Breeding, Faculty of Agriculture, Kermanshah branch, Islamic
Azad University, Kermanshah, Iran
mkahrarian@iauksh.ac.ir
4 Department of Environment, Faculty of Natural Resources and Environment, Ferdowsi University of
Mashhad , Mashhad, Iran
heidari@um.ac.ir

Abstract

Biodiversity in the most common concept refers to the diverse forms of life on the earth that
include all microorganisms, and their genes. Soil is one of the most complex habitats on the earth
and host of amazing biodiversity that play an important role in the human welfare, and almost all
ecosystem services such as provisioning, regulating, supporting material and energy cycles.
However, soil diversity in the belowground is hidden and often overlooked. The Collembola is one
of the most important, successful, and abundant members of soil communities. These micro-
arthropods have been globally distributed and inhabit almost all terrestrial habitats. Collembola
play an important role in the food cycle, energy transfer, and conservation of soil biodiversity
Collembola knowledge is useful in developing protection and monitoring strategies in areas
affected by natural and anthropogenic. This review article introduces the biodiversity of

Collembola and their importance in conservation of the soil biodiversity
Keywords: Biodiversity, conservation, ecology, soil, Collembola


mailto:en.saberipour@mail.um.ac.ir
mailto:f.tabatabaei@um.ac.ir
mailto:mkahrarian@iauksh.ac.ir

