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Soil contains great numbers of various living organisms assembled in complex and
varied communities. A high proportion of soil fauna is the arthropods, the most
abundant are collembolans, and mites, while other arthropods include spiders,
millipedes, centipedes, and insects. One of the most popular and easiest methods of
extracting mites and other small soil arthropods for qualitative and quantitative studies
is the Berlese-Tullgren extraction method. In this research, the effect of the light
radiation of bubble incandescent lamp and half screw low power consumption lamp in
the Berlese-Tulgrene funnel structure on the process of extracting mites in the samples
collected from Hamoon City in Sistan and Baluchestan province was investigated. The
analysis of the obtained results by SPSS software version 21 showed that the number
of isolated mites decreased with the increase of light irradiation time, and the
maximum number of species was extracted in the conditions of a day without light.
Also, the results of the data analysis showed that in the conditions of daylight, the
effect of the light radiation of the light bulb and low-consumption semi-torque lamps
has a significant difference. Therefore, according to the results obtained, it can be
stated that the conditions without light and one day of light were the most suitable
conditions for the extraction of the examined mites samples by the Berlese-Tulgrene
funnel in this research.
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Extended Abstract
Introduction

Soil contains great numbers of various living organisms assembled in complex and varied communities. A
high proportion of soil fauna is the arthropods, the most abundant are collembolans, and mites, while other
arthropods include spiders, millipedes, centipedes, and insects. Mites belong to subclass Acari which forms an
important part of the class Arachnida. This subclass has a very long history in terms of living on the planet and
is considered one of the oldest land-dwelling animals. Subclass Acari is composed of two superorders:
Acariformes (or Actinotrichida) and Parasitiformes (or Anactinotrichida). The superorder Acariformes is
composed of two orders: Sarcoptiformes and Trombidiformes. The superorder parasitiformes is composed of
four orders: Opilioacarida, Holothyrida, Metastigmata, and Mesostigmata. The Acari differ from other
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Arachnida by the fusion of the abdominal segments as in Araneae (spiders) and from spiders by the presence
of a gnathosoma containing mouthparts, the fusion of the posterior part of the prosoma (the podosoma, bearing
legs) and fusion of an opisthosoma into an idiosoma. Most species are free-living and have different trophic
modes, including phytophagous, predators feeding on a variety of small invertebrates, fungivores, and
detritivores. Some species have developed complex parasitic relationships with both vertebrate and invertebrate
animals. One of the most popular and easiest methods of extracting mites and other small soil arthropods for
qualitative and quantitative studies is the Berlese-Tullgren extraction method. The apparatus was first invented
by A. Berlese and later modified by A. Tullgren. Thus, the apparatus is also called the Berlese funnel or Berlese-
Tullgren funnel. The principle mechanism of the extraction is that the funnel creates warm and dry conditions
at the upper part by a lighting source equipped on the top, which leads the litter and soil-dwelling invertebrates
to move down the funnel away from the light source and finally fall out to collecting bottle.

Materials and methods

In this research, the effect of the light radiation of bubble incandescent lamps and half screw low power
consumption lamps in the Berlese-Tulgrene funnel structure on the process of extracting mites in the samples
collected from Hamoon City in Sistan and Baluchestan province, during the years 2019 and 2021, was
investigated. After placing the samples in the funnels, on the first day of extraction, the lamps were off for 24
hours, after this period, the lamps of the funnels were turned on for 24, 48, and 72 hours and shone on the
samples in the funnel.

Results and discussion

The analysis of the obtained results by SPSS software version 21 showed that the number of isolated mites
decreased with the increase of light irradiation time, and the maximum number of species was extracted in the
conditions of a day without light. Also, the results of the data analysis showed that in the conditions of daylight,
the effect of the light radiation of the light bulb and low-consumption semi-torque lamps has a significant
difference.

Conclusion
The conditions without light and one day of light were the most suitable conditions for the extraction of the
examined mites samples by the Berlese-Tulgrene funnel in this research.
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Cosmochthoniidae Cosmochthoniidae (")
(Cosmochthonius asiaticus) (Cosmochthonius asiaticus)
Y Y Y
Ameroseiidae Ameroseiidae Ameroseiidae (v)
(Klemmannia plumosa) (Klemmannia plumosa) (Klemmannia plumosa)
[A
Tenupalpidae (Brevipalpus sp.) \ £
(v)- Macrochelidae | gelapidae Ameroseiidae (¥)
(Macrocheles (Gaeolaelaps sp.) (Klemmannia pseudoplumosa)
muscadomesticae) (¥)
\$ VF v
Caligonellidae Caligonellidae Cunaxidae (Cunaxasp.) (1) — Tenupalpidae
(Molothrognathus mehrnejadi)  (Molothrognathus . .
bahariensis) (Brevipalpus  sp.&  Pseudobryobiasp.) (Y) -

Tetranychidae (Tetranychussp.) ()) - Erythraeidae

(Charletoniasp.) (V)- Laelapidae (Casmolaelaps sp.& )
Haemolaelaps shealsi) (Y)- Cheyletidae (Cheyletus
sp.& Cheletomimussp.) (Y) — Acaridae (Rhizoglyphus
echinopus) (1)
¥ Yo Y o)
Nympha of Cohort Astigmatina xltr;;?ggﬁ na of Cohort Nympha of Cohort Astigmatina
Y YA vs %)

Blattisociidae (Cheiroseius sp.)
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Ce;atozetidae (Ceratozetes  Ceratozetidae (Ceratozetes sp.) ()4) - Raphignatidae
sp.
P (Raphignathusp.) — Blattisociidae (Cheiroseius sp.)()
Y Ve VO
Dermanyssidae (Liponysoides — Dermanyssidae Dermanyssidae (Liponysoidessp.)
sp.) (Liponysoides sp.) ()—  Melicharidae ~ (Proctolaelaps ~ pygmaeus)- (V)
Laelapidae (Casmolaelaps sp.) — Galumnidae (Galumna
sp.)
v
Macrochelidae q
(Macrgchelei ) Macrochelidae (Macrocheles muscadomesticae) )
muscadomesticae - - - .
Acaridae (Rhizoglyphus (v)}-Acaridae (Rhizoglyphus echinopus) (7)
echinopus)
A
Blattisociidae (Cheiroseius sp.) — ()
Acaridae (Rhizoglyphus echinopus)
3 Y
Alicorhagiidae  (Alicorhagia Pygmephoridae(Pediculaster sp.) (¥)— ()
sp.) Ascidae (Arctoseius sp.)
29 O 39y o bl )3 G oy 0nd (5ygler saalS’ Clasuia 5ol F Jua
T S o oS oV ‘ il Sy ¥
YIS Y LLsS VIS YIS YL BILY Colw
Y \ \
Caligonellidae Cosmochthoniidae Cosmochthoniidae 0)
(Molothrognathu  (Cosmochthonius (Cosmochthonius
s bahariensis) asiaticus) asiaticus)
¥
Caligonellidae
(Molothrognathus
\ v bahariensis) (V) v
Raphignatidae Raphignatidae Raphignatidae Caligonellidae (v)
(Raphignathus (Raphignathus (Raphignathus  sp.)  (Molothrognathus
sp.) sp.) (V) —  bahariensis)
Cosmochthoniidae
(Cosmochthonius
asiaticus) (V)
\
Cosmochthoniidae (v)
(Phyllozetes
emmae)
(¥)
A
. Laelapidae 4
. (Gaeolaelaps  Laelapidae
GLae:ap:dae sp)  (Gaeolaelaps I3
(Gaeolae ;f; (V) sp) (V) - Y \ Nymph of Cohort
-0) Caligonellidae ~ Caligonellidae Laelapidae . Astigmatina (5) - )
i ) (Molothrognathu  (Molothrognathu  (Gaeolaelaps Laelapidae Laelapidae
Caligonellidae s mehrnejadi) s mehrnejadi) (v) sp.) (Gaeolaelaps sp.) (Gaeolaelaps
(Molothrognathu - () ) ondish .
s mehrnejadi) - Tenupalpidae jondishapouri) (V)
(%) Tenupalpidae  (Brevipalpus sp.)
(Brevipalpus sp.) ()
()
¥ \ YA *)
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T o Spa0 o8 ¥ ‘ b glaus ) oY
YIS YL LY YIS Y, NIBVICY Colw
Calligonellidae Ceratozetidae Ceratozetidae
(Molothrognathu (Ceratozetes sp.) (Ceratozetes  sp.)
ssp.) (¥)- Dermanyssidae (YY)~ Melicharidae
(Liponysoides  sp.)  (Proctolaelaps
(*) pygmaeus) (8)
WY
‘o o Ve > Dermanyssidae
Dermanyssidae Dermanyssidae Dermanyssidae . (Liponysoides sp.) v)
(Liponysoides (Liponysoides (Liponysoides Galumnidae i
pony; pony; pony (Galumna sp.) (YY)~ Galumnidae
sp.) sp.) sp.)
(Galumna sp.) (V)
¥
\ Macrochelidae
Macrochelidae ) ’ (Macrocheles
Acaridae Acaridae muscadomesticae) (A)
(Macrocheles Rhizoalvoh hizoalvoh -
muscadomestica ( h.'ZOg yphus (Rh.'ZOg yphus (V) - Acaridae
6) echinopus) echinopus) (Rhizoglyphus
echinopus) (V)
\ )
- Calligonellidae q
Cheyletidae (
(Cheyletus sp.) (Molothrognathus
sp.)
v
Melicharidae (V)
(Proctolaelaps
pygmaeus)
29 O S5 99 bulpd )3 1 i lawgs 00 (6yglgen slaalS Clasuiie 5 olas O Joua
T o Span oS oY ‘ @b plad ) e
YIS YL RIS YIS YL VIS Colw
\ Y
Cosmochthoniidae Cosmochthoniidae 0)
(Cosmochthonius (Cosmochthonius
asiaticus) asiaticus)
Y ¥ Y
Caligonellidae Caligonellidae Caligonellidae v)
(Molothrognathus ~ (Molothrognathus  (Molothrognathus
bahariensis) bahariensis) bahariensis)
(")
)
(®)
\ Y
Ceratozetidae  Ceratozetidae
) (Ceratozetes (Ceratozetes sp.)
Ceratozetidae sp.) (v)- Melicharidae ¢)
(Ceratozetes sp.) (Proctolalaps
pygmaeus) (1)
Y D . id
- ermanyssidae v
De;rmanysgldae (Liponysoides )
(Liponysoidessp.) sp.)
) Y
(A)

Acaridae

Acaridae
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echinopus) echinopus)
3 \
Acaridae Blattisociidae @)
(Rhizoglyphus (Cheiroseius
echinopus) sp.)
()
25 O g o bl )3 3 & lauwgs 00 (g3l ger slaalS Gt 9ol P Jg
T o Bpas o5 ¥ | b g1y o
¥ LsS Y 58 B ¥LsS Y LSS (B Colw
(\)
A Y
Laelapidae Laelapidae ¥
(Casmolael:lp; (Casmolael:lp; Laelapidae
P- P. (Casmolaelaps sp.)
i (") . Macrochelidae (v) ")
Macrochelidae (Macrocheles
(Macrocheles .
muscadomesticae) ~ (¥)muscadomesticae)
()
) 3
Cosmo((;hﬁ?ﬁg;ﬁgg : Cosmochthoniidae ~ (¥)
emmae) (Phyllozetes emmae)
()
: (6)
) ¥ Y Y \; Y
Melicharidae Ceratozetidae Ceratozetidae Acaridae Ceratozetidae Ceratozetidae
(Proctolaelaps (Ceratozetes sp.) (Ceratozetes (Rhizoglyphus (Ceratozetes sp.) (Ceratozetes sp.)
pygmaeus) sp.)  echinopus) - P-
Cunaxidae () )
(Cunaxa sp.)-  Adult of
Stigmaeidae Parasitengonina
(Caligohomus )
sp.)
A 5 [
Laelapidae  Dermanyssidae Dermanyssidae v)
(Casmolaelaps (Liponysoides (Liponysoides
sp.) sp.) sp.)
\
Acaridae )
(Rhizoglyphus
echinopus)
()
) . Al
(T Scigdﬁz Alicorhagiidae (V)
yrop gp ) (Alicorhagia sp.)
gy slasl

Jols dadiges ol 45 60 (gilubie wnd (gyglaen slodisel b sy 98 GRB Gk & ) jg) SIS I ey
Cosmochthoniidae, Ameroseiidae, Cunaxidae, Tenupalpidae, skedlgls &  ba, bas
Tetranychidae, Erythraeidae, Laelapidae, Cheyletidae, Acaridae, Ceratozetidae, Blattisociidae,
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Dermanyssidae, Melicharidae, Galumnidae, Macrochelidae, Pygmephoridae, Caligonellidae,
4 slxe Molothrognathus bahariensis &5 da ol o )3 45 w39 bleiwl o 09,5 5,4 9 Alicorhagiidae
4 e Ceratozetes sp. &5 5 blSiwl o 09)5 (s0y9 ey, dily ;I (Caligonellidaesslyls
&5 Ameroseiidae syl 4 lae Klemmannia plumose &5 <50 ya0555 Lo dsl, ;1 Ceratozetidaesslgls
;| Blattisociidae sslgls 4 3lsie Cheiroseius sp. &5 4 Dermanyssidae sslgls 4 sl Liponysoides sp.
(7 Jgier) 28ls ey )90 (Sl Wiged 3 1) 3yt ¢ bleStnl (e &
Molothrognathus claaiss s ol (clas, cwY o (il Lulpd ) wdel cund 4 @b 4 4y b
5,5 9 Ameroseiidae slgls 4 sle Klemmannia plumose ¢Caligonellidae sslgls 4 slaie bahariensis
4 Gl Klemmannia plumose (sladisS sliss ¢ or mus Bpas o5 o jo5 Gl buld 1 g (blSawl o 0g)S
05,5 5,5 o Macrochelidae sslgls 4  slaie Macrocheles muscadomesticae Ameroseiidae syl
o2 (A gV Joliz) w5392 )l ine BB il s 93 cpl 3 0 (Gilulia (slaaisS plu 4 Consd pbleStl o
bulpd 53 (o o Spae o5 9 ol lad) claceY o8 (il 31 aS ol (las Wosls & jou ) Jols zls oy
sodlgls 4 slsio 50 (gjlwlis sladiges dluxs a5 3gy pl BMB] cle bl o I e AW gly> (g)98 59, S
5l i ol aid)y oY 859y SO b bls o (bl o 05,5 5,9 9 Cosmochthoniidae Acaridae
89y S Ll kulys > LCaligonellidae gl 4 slaie 51 (s5lulis (ladises dlawd § (S o Bpae oS oY
Blglh 4 baye bud (gilwls cladiges dlasi g 39 ol (glatd) oYl iin (S pe Bpac oS oY
5yt odd I sladiged dluw (pg ol bl o ladd g asly Selws ,SKuSS L cdls g3 oyl > Ameroseiidae

Dgr 59 il pK
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Independent-

Samples  Kruskal- el glaudy col

Wallis Test

éiz;;r}}?ctggtc S9 39y w0 S0P 395 9° So% 39y S 2P 09N 89,5 /0319l
ns+/\YY SIXYE [PV < [EVE [PV <[YYEY/PY AT AVAN Acaridae
*ofNY bex. bt bex. a-/0ALY Ameroseiidae
ns-/\as ot ARETAny ot V/ovEy Blattisociidae
*o[o¥Q bet- bt ab+/¥ALY/YD av/o+o Caligonellidae
ns-/¥y NARETAny +[OAEN o) NARE3ia Cosmochthoniidae
ns-/oy CIYYES/NY ot EEE SIYYESXY Cunaxidae
ns-/Yo VIEYEN/EY SIYYESNY \Ate"4 SIYYES/XY Dermanyssidae
ns-/\as ok ok V/ovEY AREViny Galumnidae
ns-/«oA < IYYEN/SY ot. <IYYEN/EY AREATAns Laelapidae
ns«/y < [OAEN ot AREVAns < [OAEN Macrochelidae
ns+ /Yy ot SIYYESIYY V/FOLY/YY N a2 Melicharidae
/Y0 bt bt DAAYEV/YY aVADE\S/YY Nymphisct)ifgrch;m;
ns-/yo¥ ot ot. +[OAEN SV [5Y Raphignatidae
ns-/0% VY < [OAEN \ZAE= INAREN Ceratozetidae
ns-/«A8 ok ke ot NAnE et Tenupalpidae
ns-/ya ok = ok AEA Tetranychidae

oy B lad maw jd 45 bze F)l> dxe M pus NS



1FeF 090 6,lod o jlgo g olxly 6,590 oy ) (Kb jetd S il g ol YYf

GyannS can¥ 2355 il Laplyd 53 o, S5 chid Lawgd 0ad (il slaaS cloodlgils (SE £ 1, 5ike) sl o )bl & o AJ g

Independent-
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Asymgﬁg;t;fcicam SrP 39y SH¥ 395 9 SoF 590 29 O9N 89,5 [e31gis
ns«/-A# SIYYELNY CINYEL[BY ok <IYYENV/YY Acaridae

i RYERLY bex. bex. bex. a-/Yax\/o Ameroseiidae
ns«/«AA ot AEX .. V/¥O£Y/Y Blattisociidae
ns-/y ot NAREavAny < IYOXY/VO Y/5F+0 Caligonellidae
ns-/fsy SIYYEL/RY ok EEE SIYYEL/RY Cosmochthoniidae
ns-/Ya - ok EEE Nt Cunaxidae
ns-/y- y£Y AAREATANS YINEY < [OAXY Dermanyssidae
ns-/vy < [SVE- 5V ot SEYEV/RY +[OAEN Laelapidae
*ofo¥ b-t. bt ab. /Y'Yt /¥y a-*\ Macrochelidae
[y bt bexe bexe av/yYEYY Nympha O‘CACS%Z%;ﬁna
ns-/ay ot ot ab. /Y'Yt /¥y Vi) Raphignatidae
ns-/yy V\o+Y ab-/YY+./¥Y ot Y/A£D Ceratozetidae
ns-/\Y¥ R ot <IYY [PV <ISVEN/YY Tenupalpidae

Jopd N slad o )0 b dxe FFao ) B sllad mlaw (D I e b dxe B pas NS

)

(23 )5 9 (2 49 ple bl )3 (g3 B by oad (giluliz sladiS slus (g)lo] il 5 455 ol
il el gy S e 4y (23 )95 4r ST 3o LS (A 9V Jslix) (P o8 Brae o5 5 2l sl G
XS g (2ol ilwlis p 0dlgils ] 8 s e g g 390 Hb me iulj8l oyl Lol s Acaridae salgls (gilelis L,
ool a5l mdye pase balys )3 5 jlade oyl Blattisociidae sslgl 1 oYU sl gl dgmg b by oo Hla5 4
Sawi gilwlis we) do i pr bl oYL S0 G o gl)h oalgls ol a8 sy o Y5 4y dor (D g D9 Hd ize
oo,y plad )3 (g2 9390 5 me (gylel Has 51 Jlade cpl ¢ 23,¢ Lyl ,> Cosmochthoniidae sslgl o8l 51 YL
Loabaly 0 aewyoo S5 4 ou,0 g A8 odlgls cpl Seg cplpls ol Fy ool ol iluls < Lioles]
2 0lgls pl s g sl o] illis lise 53 il ad e @S 3,5 lo g e on Cunaxidae syl
ol 0399

Sygpo gyt 4 ol (il g cuills a9 bl 4 s ok, 281y Dermanyssidae 831l ¢ s oo
S o5 s g (611 035l ol 48 oy o L5 4 g s samliie Calisce (gla)los p (yle] I gxe glds 1) bl
@l pl S5 g 398 45 gxe (gyll Jlai 5l o 23,95 baslys y0 55 Laelapidae s3lgls (o5l il Jawgio Lo yas
Raphignatidae 351551 b abasly ;3 b &) o] (ojlulis o ioles] (clasey plod 1 Lo a5 15 chuy o ya5 o (50 )05 9 S
579 & ey o0 Jlad 4y (P o3l (] S pa0 (23 )9 laulpd 4 Cute ()18 Gy by e 458 plo Ol e
5 Tenupalpidae (claodlgls (cilolis dgg b i oo U3l 561 iolosl (clajg, plos ) Loy byl (5lulis o
s dmodlgls ol &Sty oo Ha3 4 g 3905 I3 dme (g lol S5 ) Hlade oyl ¢ m3yg5 pae Lalys 4> Tetranychidae
& Cute (58, Ful vy Je &S 35 b o)y o 5o Ceratozetidae salgpls b alaly jo sl oYL S0 e o
A3l agie S 5 &35 s @Il ol 45 sunyign 5 & 5 2555 g 53ll 5 5] ouly ol e op o5 Ll
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aisme (oylol i 5le > yg5 balyis > Melicharidae 831l (o5lolis 45 smd o Ui ¥ o)l Jgdo (slmodld
209l 31 &) ol ilelir (ialojl slajg) plos )3 Ly 5 S (55 4y eusy g0 55 4y 1S Dl (] S g s
S5 4 9 3605 )5 gixe (gylel Jas jl gl cpl (25 595 Ll 4 Galumnidae 851yl cute ()18, Fwb vy e ¢!
deg b &S 3,8 by e o « Macrochelidae salgils 590 > bl lawgio S o0 oUlgs gl odlgls () &S sy oo
Loy 125 oo Jlad & (o) 5 ST elS STy g )l ime (g lol S5 51 el e g8 byl )3 (5l
s o )3 (65 xe & ygo 4 jo AMeroseiidae solyls ¢ilulis .cd )3 plol (ilulis (islejl clajg, ples 5
e g sy 03lgls pl Sty o Jlas 4 909 ol (glady cwoY b o e bl Gl i (SOLU L]l > o yd
0 & Ameroseiidae slgls ilolis A gojled Joan sloodly LT Gillae o5 (ggm 5l Lol sl YL Sy
o (SO, bl o o)y iy slled mdew 4> Macrochelidae sslgls § so )y S sllas o 13 (5515 e
D9 (T o8 Spae o5 oY b (23 )9 Ll

2 Gilwlis jb pxe @gla e @ w3 )T saaline Lodlgls bl dy90 53 &S (g)lol Hby xe glas el S LS
9 Ameroseiidae (sodlgls A oV (goylas Jolto ol Luloly bl oo 059y S (B jo8 5 (2D yo5 pie oyl g
WLdgr 3y5 pae bl o 63V ol (gl ¢ LleXiwl o 09,5

o5 GBI b ()55 — Py i Lo 015 (sl sl 315 &5 o s il sty 5| Jols gl
Siloba o9 G j9y S g 9 g Sey Se lalpd 3 A ol VL &S Spge (pd e R g GIE
0dd (gilubie laals S ¢ o b Bpae o5 9 ol ) o He (U pgw g ped slajgy )3 9 A
slandy s H b g gy S S 4 98 YU pie Sl oy Gz o2 D9 ko b g S8 b 93 5l 568 s
Jay S kaalyd g3 a8 ol (Lis ()55 — i i 3 39290 Sladised 1 gy A Do (P o Bpan o5 5 >
29 00 oy S lulpd ) iz w3 silelin | cilisee sladinl) 4 Blaie g S (il (e 09 o
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)8 gyl o Ny
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P3Y oS 959 el ln (g VB) Jgeme slaca 5l (imghs cpl ) iboo (il 0 (il (b ple
(o oyl gl elwl y il j)8 ciged yo YL e il Vo 390 53 bacaoY 5 39 00 oolaiwl gl el cas
5 YO,°C = YO,Y°C sled &by o polie b o5 Celis YV BV 51 o 9 p9d jgy 00 S LLas zlysanl iShis
e < )lodls 0,5 1l oy 00 gl il Cumed (i (s o A Cod gaidis d> 3 ¥V/D glod 3 Sl JBlas
23 Wges a3 Jilas g sl polaidl g3 4y (bleSsinl o 9 (bleSitnl iy bleSsil Gl (bl les sloas
A gl sl sbil zb polie a5 Celw YA I s 9 5 <3 Symphyla o3, 9 Protura (Insecta) !,
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