1397/29)\.«.‘5/6 Jb/sSl} w\-—.‘&ﬁ-q)qf:a

10.22092/sbj.2018.110555.101

A i g 93 55 SB 05 SL ohhan e 05 5 SlslE
(emliz S SL 1o, 50 anlad)

1
LR RV PN }JLJ u‘,.o o
m.mirabbalou@ilam.ac.ir <ol s} M ) ol (5 5laS suSitsls (K58l o5 8 Ll
majid_parsiana@yah00.com o ) 3] 3l sBltils (55,5La8 suils ( Ki5lS 05,5 Slslead

97/7/18 : i 5 596/1/27 (sl s

0AS>

sodlsils sladip) Cilie (ALS Giudisy 93 25 13 9790 Ogd9,Sle OLLAL i) E58 5 Slold adllhe il o
o Gaizs ol B8 1B iy p 3590 (Pl Oliwl) Sawliz S S 3 (S pgiigw 0LS,3 5 Obs pulS
39520 ja .2 plowil 1,5 gy 5 (cilizie ALS st Jlesi 93 b 1394 Jlw sg ,ed ,5T B (239,551l
4613 gsame 53 Xidd lulid g Gisled gugw 9 Soglaez H3sS ladl 5 o3l pls 4 sladises b
SosTanz 095 ol dsb 15 g j oslgils < 5 oy 1 00lgils 13 5 atl, 8 4 laie Oghg,S'le gl
Al 53 (Slgld o i OYlgs 9 Olesl aiuly 95 ¢ Carabidae 9 Formicidae seslgils 93 sls olis guls .43 5
t) Olooly saiwly 13 39790 Sl i Slaad hid OS5 Sigw 9 Awlyy ol (geslgils 95 G aimbly JosS sla
(t (138)=2.91, P=0.004) Noctuidae 5 (t (138)=2.93, P=0.004) Carabidae sslsls ((138)=2.97, P=0.004
t (138)=0.103,) Chrysopidae (t (138)=0.83, P=0.406) Formicidae (slaoslsls 5 cubls 3925 (5,13 size glis
t) oY¥bsab (t (138)=1543, P=0.125) o¥bcuwly (t (138)=1.15, P=0.253) o¥lss (slaaswl, (P=0.918
(t (138)=0.420, P=0.675) locugaSic 5 (t (138)=0.816, P=0.416) ilpier 5,¥ slaws {(138)=1.11, P=0.267
235 B IS MooS Al buwg gy Juad slaole 55 hid Glool atuly s13l by AEIIG (5l sine olis
iy (S1,5 NoCtuidae oslgls 5 olosly satuly .2l ialS ozrs BB Ol & LOT o515 san sbole
2 25 Sk pS15 Carabidae seslls ail>)s O 5 (Foow B asils dwly, goslgils OllS s )5

B O 1 Sigw ALS Giudisy

s 55 O s IS A Ol oS 05 S ledS” slael g

u_i..;;j._alzf a}; ;L;_})JLS oSSl ‘ry\i‘ QK.\:;J"J ‘ry\i‘ :J»_)JT Ld):-\-v.ﬁ "-'\"“"“-i}.’ 1



.............. ASJL:d.:J"A NLE.A) @L’S/ Q:.iv".: C"S‘g.:).: AS\? Q‘,ﬁ‘gjsu Q‘g‘i.\.’e. J—.\._u C"J‘gdb‘f ‘_;w)ﬁ/158

O 5 ol L (2002 o, Sen 5 S 55 <1996 ¢ 5o
5 s 1992 il 5 Kub) Ll 6,83
3500 0oLl (2004 (55 5 5 2001 () Ias
sSde 5 S Ol g S el 5l (S
s Ol 53 ab &S o JAK:...U' 5,108 ﬁS‘U
s ge s oS oS 5 55 (1979 s]) 55 0
S O Bl el bl oSags
SEs ol e asl glacdple 5 055
A gl e s S Sl Coner
5 Sbsl) ls sals 28 (s sl 5 b SHKs)
A i 0Lk 3 e p55 (2002 2
Tl 53 s e Sl G 20575k Julss edias OLLS
2000 O, Kan 5 p8) ol Skt s s 5 St
3P 2 ¥ s AL S (2005 ol SKan 5 oo
(2010 (o) S o i ALS slaws S i
2 by bl S pde Gl an g
s S5 5 3 s G S ek il i S
Copde 53 (2006 dLLSE 5 5Lals) ol LT
Gbs Sl 3l eslizal bl WS15 s Ol
@3k el lls (ols pai e D3N 5 Ol cm
5SS 4 (1993 s 5 Lelenl) e
Gl ba S5 cpl Glols &S Sl ()13 54 503 sla 2,
5 Osie ) ol ol eslital dlises dises Jau g
OLer 5 He 2002 O b 2001 (O en
OLlbidy gy addlas opl 31 Gas ol ok (2005
Sy gr 9 s W Gl e 0 S
godlpls ey 5 S O3 alS
Lokl Ol i M SO s (Ol S
adeie ol 3 = a4 Bacal JbS Al 5l eslad
Pl ol ol wia sl o slanlaa

LRSI
s e 3 Ol e B S g s Ol
)‘ u.{_{ Q.S)L_{ u)_.l G B W C;U Qb.@.a —ry\il Z:L>-
g 2 geme O] bl IS S L o S
S il 3 ] i JSn SOl SIS ol e
S o 50 Gk s s s (s
bl a3 Jsb s 5 33° 36" 48" b 33° 34' 18"
gL el ol Sl 46° 28' 35" i 46° 25 30"
SSlas 5 2 14000 Bl L os e Sl aidas
M): 15—5 V-','Mﬂ ;»:_JJ 6‘)[) 9 e:)_g j_:A 1600
boge (ppr TS e aes Cgx oo
sles Sl e e 4590 sULL SusL

Aoddo

5 s g lallee s O g o 3 eali
S & BIS glaans b o Jase sla oL
3ot opl (1996 xo s Lsd) ol sl il
o3l BB 5 035 g Dl olagm 5 6 S ol K
PR -t - N PR P oy [ S S
b 3 210 2 (AL D5 (S (gl
Glekly Gk 5l Shbsrse K5 Comex b
o (1997 e 5 o) Ly KK 5 o S
R T R S
S s o e e D el Olpe
(2004 )N 5 5505) WS )5 andla

oo BB e g5 Gl e
(2000 (0 g siin 5 35561) L3l o S5lper
o> 4 sl b slads glsl sl S S A
5 o) Sl el Sy elsy e sl
Ol s el b b 5l a5 -l (2005 Ol Ses
3 s i men (o 0L 33 0T o 5 03
slads glsl SasS al sll e els 4 |y ol
S bel&ans 3l am 53 5 oo ola 5 Jb L8
Ll Sl eslial cd LSS, I (ool 54 ge
Pl Glols b g onl (2013 () s e slentn
Sl gyl 5 S SKas a8 ab il e il
o3 o3l pls 4y gladd pas wds Jla=| S eg oS
&gl g5 s s Ol Loy ol
Ry s Sl S5 Sl O b e g5 JIssS
Al 3k Ole3 b s 3 ) Ol s Jan s Lad sl
K Lgime 345 3 1 ol ad ol LSJJTC“".' B
3 ge (513 i ges (1992 ‘(’)J”. 5 SON) 3yls e
oo 5 ol Slllas oo o1k S s e o
Wroo Ophe b oawps Bl Ol s e
(1998 . ,5) wat

Wl Ao Sl JIS lads L (g5ls s gal
ols RER V.AQT) o35 sy gHls paises s 13
S Lle s el stiS Clx Slule 1 eslizd
Sl sl Sy g ge (S5 lases S35 5 1 G
w3n 5 W S el gy ol ) ssliad bl
2000 0 gy kin 5 35550) AL e LOT b Sl
SosS slaals Sl eslil ol slaaas 5 .(2002 O
3 Sl eag xS 5y slen OLLAL gaddlas s
o bl s e glaypSU i 516k
C)Ja @Ol o aS Wlesls 3wy ayse |, Laals &
B) C,.w.iﬁT <1979 ‘J*PT 1975 (G ) SasS slads



159 /1397 /2 o)l 1 6 aler | S sl 3 4 5

S
H'=-> pixIn pi
1
Pl 4;}})(«3 u,a}-L;: )l.)\j.ﬂ 4H‘ MJQ.)‘) L)'-’~l DL
sl S 33 s ) ol 458 o Sl B
L e b 68 5l S 5 (Wses 53 531 IS slaws
oatls gl pla S ot eSS anslie 6l
s eslanad Gl 12K
H!
" InS
)‘JAA H' 4}1:;1 g;}lﬁ‘g.'. d.a)—L;:J MJQ.)b L').i‘))
AL e s 658 Bl S 5 0l el
sbe e=ls sl u_il‘u')f sbe aslis ¢l
T eslizal LUK Le
_(5-D

" InN
S “_A.JK)LA 6L§ u..a;-L:a Dmg MJQ.)‘) L)'-’~l DL

Wl 4 gas ;l}lJS;lMNgLAc\J;;lM

oo b des Jlo s Ws osls LT aSal pend g
Shapiro- 043l 5 Kolmogorov-Smirnov o s 3! ;!
o Laesls aCul s 4 ooman A oslanal Wilk
o3 S eslind Lassls BN Y

Sl dé‘ﬂ 05 okigy Obbay 5l asdlae ol s
2o a bosSe 5 Ol i gl e sladsa
obsly wd, (1) 1w S siles s LS)JT@’.'
s Isotomidae (sesl 5= 55 5131 Ll (Collembola)
godlgls 5l laws s (2)  Hypogastruridae
- s sl (Diptera) oYU s 4zl (3) sFormicidae
- Ky (4) <Culicidae s Muscidae Syrphidae sls
ol sl sla, L (5) «Carabidae (gosl sl sla
Noctuidae (gesl 5= (slae s (6) <Chrysopidae
szl Lle (Orthoptera) oVbood, al, (7)
(8) Gryllidae (o3l s glaS v o 5 Acrididae
Geosl gl sl ols (Hemiptera) oYU, b az,
seslglr slaw 51 slass 5 Pyrrhocoridae
claadl, 5l ol is> slayY (9) <Pentatomidae
(10) 5 olagdicse 5 obliedl QLS
Gnaphosidae (gesl sl 4 Ghaze (Spiders) lac ;e
5 el rl: Gl pSe 5 Ol S sla L ds g
ol 0 0313 0L (1) Jsia s andlas ol

Bl s S Sl A s 12117 sUle b e
3 e Sl e s 3163l Jge b il ailaie
arh Soiemasl kol Sl adles St fab o
A s bl wlil el g LI G 5 005
45;“,.«4‘ ol J:.{..:—S Ja)l;. QL:?-)) )'l [N ))Ja‘\..) Q.S)Lz
r‘:Lg 4&:53 ‘6‘:‘7.3 u.»% e Lole e 6&4.':; j-iL"
(S a8 08 Wi sy (O3 el WS,
“6sS S e ol en 1 0T 08 5 S8 0L
b 4 s g e s Kl S5 sl
Lok o SIKr L cilts gla it 53 oaS1
(2012 « .« 5)

Lg‘_;lajf‘d&jl G123 pd g S G ol 2
L esliad e sl 20 sl 5 e 5l 100 L3
Sdn 3 A gy ol (2010 s 5 sL)
Loanlsy glaap 5 Spbsm O Joli S
bl cal T s e SOAK S e 5 alsls
5 o3Il 4y glo i St s andy Sl eslizad bl
dtls a5 03500 bl (e Sl 200 es)
Aol YW s da.ﬂ S Gl S woesls L5 o e
5 o 5050 Jgows L baes e oL
235 edd 3ol sl 5 S sl S S
o2 B sy sl Hge glads Bl sl L
).J\.J:(aLwl ole Q:’.)))jéhjﬁ“‘*t.’)ééjlgw'*\-iéﬁy
ols a4 sladigas 5L K 555 20 m ol ge Uil wnia U
03 A e inlesl & Lg)ﬂ@q- laals s osll
Sioled 5 il el ols 4 OLban LT
SlLl & Ol e SLlay iiled S as S
Oy S el s S daly S S
s glaesl gl g baatul ) Ol i slias LA oslanal
Sol2ptiged L o o SasS A a b Se
el g d Ol (g4l pa el Ay Ol e @
23 e ime gladdS 5l edd 6))1@2- ok
wuej.;}- 6thf..ual W 9 Q‘J_{l )‘ C)b- 9 Q‘J_{l
L P E da.~ 03 bais Lk gel 45 s S eslizad
bl aslis g (2004 o555k 5 5 Opily) Ll
APl s 5 Jies gbaes 3T Ope3l Sl obeg
sslizal ST 1l 51 bl sad ey g 5 SPSS
g5 oerl 3 boled e g5 amlie (lpy S
T eslizul O gl gl S



.............. ASJE:d.SJ"A NLE.A) @L’S/ u:.fivﬁ C"S‘g.:).: S Q‘,ﬁ‘gjsu Qlﬂ‘i.\.'e. gf*".’.) C"J‘gdb‘f ‘_;w)ﬂ/].GO

1394 (M cjmslin) o6 prjow 9 awly) Sdigr 1 45 1395 Sadi )3 03Ul pls &y (bl Slasi -1 Jgoa

5 g OF R g awly) 2algils- s
366 122 244 Isotomidae esly
(Collembola)
287 72 215 Hypogastruridae
1683 752 931 Formicidae ollae L
(Hymenoptera)
80 65 15 Syrphidae oVl
(Diptera)
235 150 85 Muscidae
268 160 108 Culicidae
1027 736 291 Carabidae sl
(Coleoptera)
65 32 33 Chrysopidae a5l
(Neuroptera)
80 26 54 Noctuidae RERINE
(Lepidoptera)
63 23 40 Acrididae oVbewl,
(Orthoptera)
12 7 5 Gryllidae
75 29 46 Pyrrhocoridae oYlyeb
(Hemiptera)
17 11 6 Pentatomidae
100 45 55 - Ol slag,Y
(Insects larvae)
255 123 132 Gnaphosidae lacgSis
(Araneae)
4613 2353 2260 JS aen
- 114 1/26 oold ge Lasls
- 0/69 0/75 NEEURT SRUELR
- 1/34 1/55 A5 le clie Lasls

t (138)=1.543,) oYLl (t (138)=1.15, P=0.253)
Y (t(138)=1.11, P=0.267) oW, 4>l (P=0.125
t) lac e 5 (t(138)=0.816, P=0.416) <l i
Ladlh gyl me sl ((138)=0.420, P=0.675
e Cemax 035 Vo oS ol S50 05V L(1 )
-G YL ;;)ﬂ S a4 caadlas pl 3 3 s (gla
Lo S closs basd 4 08 5555 5 4l sl

A2l o 0T ey e sl &

s Formicidae (gesl sl 55 sls OLLS L]

Sl i OVlss 5 Olesl azuly 5> 5 Carabidae
Laosls Jdos 5 asmed sy Lls ) JIssS slads s
by 5 auls) &ALS el gl 93y sl LA
Seily 53 e Dl sl lais (O 55 5)
Carabidae o3l 5l= (t (138)=2.97, P=0.004) Jlest
t (138)=2.91,) Noctuidae , (t (138)=2.93, P=0.004)
laesl gl 5 Cls 35 (5ls pme DoslE (P=0.004
Chrysopidae (t (138)=0.83, P=0.406) Formicidae
oWy laad, (t (138)=0.103, P=0.918)



161 /1397 /2 o )let 1 6 aler /| S kbl 3 44 5

Hog5 4l o Loy dlass o5 Ses

. ,
v

1365 Sl bawgs s (5 glaes ((J1355 4l 2 13) s CogiSis 5 cilliseo 5Woodlgils o W] ol palin Sloand (puSileo 1 JSC5
LgSis U Ol pio 5l o3lgild b dinly 32 (1) dwliy 50819515 5 o Jgmw g dwl}) 508l LS oo Wil 45 2uwd Sl
(t y9051 P < 0.05 citands 13 sime ol 131 dyliio gy b by puSilio

Olg) S o i ol sy g yo 50 3050 5 A2
ol addlas s s e (1988 ol e C)JJWT
Gl oSy osasn Ol Bl 5l S Lal 2
Ois Ao B Jelb mlEa a s L s
oyl O S & Sl LS
Sl edle il 035 ol sl gl s e
o dolylS sl il ey Olosk b Olads
oS5 G ol o (2005 o an 5 y5e) Aizees
P R P R N
oy ey LS Rl ol 3 5l hen 08 5 S5 s
S5 oo b WY 5 Sl (L Jsas) el
Loy Oy G AS g 0> Olesly Come
o el S AL Bl b s Jb sl
il (i Dlalllae 4 5L e

L ooVss amdy 31 Lo s Olosl So
53 U8 5 s o8aass L3l Ll 3l e eS1S
Bu ol (1 dsar) was S JIsS glads
wals ST oY 5 LIS w28 5 Al Sl bads
L S oam Y S o wdi olAE slge 5 mees
Joo s olis SIS s an s e
S 58 bl pom Olg e s b 55 Laad
Comer (S5 ML Gl S5
6,53 Jolse b asdlas ol 53 ol ey DL
Olge o baazs Sl o QIJJ@ Jle e s R
S ) o Sl 35 ool Ladd e Jlaz| O e
sl (6 s Dladllas 4 5L

Slessils 5 banaly Comar oS15 Cllag
S Sl o boaSe 5 Ol s Cile
el ol esls Ol 2 Jﬁ.; 3 Q@ﬁu_}jy 5 4wl
e b lacle s ads Olesh analy ol 31 o 2is
S slaels 3 5 Lad K JIs S glads by
2 edle Ll Sl g5 JB Ol w 0T (S5
I Sle Jead s 5 OVes il (Olesl il 513
Sle Jeb oDl Carabidae (gesl sl azils (g iy
aaly ol gl gD B el 5o 5 ele s
Glasle aan Jyb s Lacs Koo 5 (Lag) OVl
wly p s Sl Ol 5 e b & by
05 wlui= 4,Y 5 Chrysopidae el gl oYL,
sls 0L g 5 BB tals (sl 0 5 15) p S (slasle
L5l 5> Formicidae osl gl 5 Olosl (gaxal
Gosl bt BBLS iy 5 s it SIS e e
Lo Jead aalsl 5 Ll O8 5 Sise b asls aul i
Lgak:f soslsl 95 gy SLSS bl (.SIJJ
5 OV waly caaly g ol WSe ksl Ol
Ui g 03 S S| Carabidae (gesl sl
oy (2 U)o s S s w55l ALS
(s B ole ra3558) (b3 e sas Llsl 53 Oyl
3 08 i ol sl ALS i 53 st SIS
S5 (ol st 5 ole slape) (Sl paiged 2l 5
osls QLS anl )l (gesl sl JAL; s 3 (S
Sy s B el b, s
(2 155) Wl olad i Sasly LS
e aadl, JMS sy 3 Olesl slass
Olost (L Jsiz) ol sy O 55w 5 ke



S,b i adllas) ALS Rd g g 93 55 SO Sl DLb s e g 5 Slslp 0 162

S8 A 5o DLl sl (Kl

30 Collembola 60 Formicidae
25 —— Rosaceae 50 —— Rosaceae
20 —=— Pinaceae 40 —=— Pinaceae
15 30
10 20
s 10
o o~ T~ 0 g
> o> o> o> ta"‘ > o ta"‘ > o o o
o> o> o> o> > o> of o o '19 & B O ¥ WY WY @ @ @@
o}\\\ ,\(Lrib\'ﬁ \'S@\'S \’2}0\&{9\& \b\ 0\6;\ 0\6 0\6‘9(0\6 @(\9 RTINS RS S S S SR S R <
45 Diptera 35 Carabidae
40 30
35 —e— Rosaceae /\‘ —+—Rosaceae
30 % — —=— Pinaceae
25 20
20 15 —
o 10
5
5! e B = SRS = = S
o o> SO ARC R g g gy P T
@\9 4\0) 0\19 Q@ d’b@d“,@\[’ o o7 o8 ¢ @\'\)/\(L ,b\n) T o F
25 Chrysopidae Noctuidae —*— Rosaceae
: —=— Pinaceae

2 —— Rosaceae
—=— Pinaceae
15

0 -

qb( gb( qb( eb( Q}qb( \qb( b}qb( b}qb( \qb( qb( qb( \qb( \qb( \gb(
P i T R R R

Orthoptera

—— Rosaceae
—=— Pinaceae

0000 RRpRRk
ohhoorhho®

&\& 4@ ,9@ 0@ g\vﬁ @o\“ﬁ 0\»9“ o np\»@" & @o\‘ﬁ a@ a@” 4\@”

\/\ —=— Pinaceae
:

Insect Larvae

— Rosaceae

\Q@ \,L\‘b ,be \,b\@ \,b\@ \b@q/\b‘\q \&Q \6\@ \6\% \Q)\@q/ @\o" <\\‘b

CO0O0 PRRE
ohvbhrDORND O

> > > & o > o
q?\& RO ,,)\'b Q\fb*"‘ q‘\“;\ Q\fb@ Q\u\ Q\u\ Q\v\ \o;\ Q\& Q\b\ & <\9
Heteroptera
—e— Rosaceae
—=— Pinaceae /)'
/ \

@\@4@ @&0@%@&0@&0@%@ D@v @cy @gv qu @@ (5\9&

0000 PRk
[SINFNY-T N N Y-

Spiders

—+— Rosaceae
—=— Pinaceae

5
4
3
2
1
0

™
PRI R g R g gy
'f’\ q’@& o§” QQ’ Q“,LQ\“,,’Q“ P §° “’,ﬁ;‘" <

Clpis 5,¥ oy Vliys ey Yool o 31 cSpg sl g 303 Il s Ll s s Vi3 e bbby e loly 3155 cyuSilun =2 JSui
1395 Al b (5,13 ppiged it (Sag U )5 G p1(djgm g dwls) (LS dgy 93 55 ipSic

L L;“Lf oK 3 du‘;}iﬁ Ll we; s

6); st.g e\) U'.’-J'.’.U";ﬁ) )\)5-@\75 C)b.&?— C}J
G831 s 0lalS 5 48 5 oo 0alS s Dol

3phm el

Olie gl ol
(1983 .05 5Y)

)\}}@L:f

Dlsmel S Ol i (ol I E sl sla iy
O shils 08 5 Sism 4 Sl LS o el

1983 (o5 5Y) dzes

Dl el @l i 5 6 5VL
(1981 “_5)&?::)4}1.9«\ 9 C)L@_Z.ij

52 0hhas IS sle 5 5K g o

S L Jsdr 53 08 5 o 5 anlyy AS iy
Sy Obldn o6 S sbe sy Ol s el o
S5 OB 5 S5 3l i o3 pme ssb 4 anly, alS
2l 5 0l g pasls .(t(138)=2.02, P=0.04)
Ui ) R sl AS Ry s S
@bl Bld 5l Jy el s 08 Sy LS
1(138)=1.44, ;5 « ) Lol (gyls pme sl

(1 Js4>) (t(138)=1.46, P=0.14 , P=0.15



163 /1397 /2 o )let [ 6 aler /| S kbl 3 4 5

O 5 Sosw AL iz o ol aalllae
g bbbl s bt Ji SIS i sl
3 el s 4 aul JALS o 5l i Sl
OSen 5 LSl s b anllls ol s Loy 1S5, 50
g5 s S Ol o5 (2003) Oen 5 1,50 5 (2002)
e Ok &ALS s s 5wl S sn
ol iy S 555 OS50 & ol 0 iS5 S
(2001) ohKan 5 S s G b 5l ol il
sbids 5 bl b s & Lsls ols
38 blanl o U5 vl (g O 5 G55 AL
Comorr oS5 1 SIS T GlaedlSe S5 ol &S
6,553 Jolse b asdllas ol 53 ol s OLLAG
Olge o baazs Sl o Qljda Jle Sl s R
b o b o i 135 o501 Lok s ol O s
Sy 3l s ol 51T 5,V 5 IS 3 S 5 ags
5 Sty LAS aw oY S e sl lie
st K olis S K pan
Sldllae 4 5L SIS Gl e Sl e e
ol (6

G Dled e e G W
sende gla pls 5 (2003 OLs 5 sil) LS
(2012 o Kan 5 1k 2008 O, Kan 5 s ST)
b e sllpl o S Ol 4 s s el
Lol Sl @ Gy e Co e 5 s 55
(2007 o Ken 5 a5, 2004 050 5 L)
O3 5L L oS dlss g5 LT Sl pasls g
sk s BT Sl s b S b a L el
g5 om Rl el e DUl L GT BLS
255 88 Pl b S g e 5 eSS
S eis (2005 ¢ o 2005 (as S) AL axils
Sl Ol s psee w Bl eSS 5 0
3o O AU L uade Ollee 5 50
Copde gle Sw 8 AL 25 colis a5
(1978 (S sa) drs apr S|

S35 el g5 S Sl Sl e
S Glas 5 08 o e bbb ct ST s Shos g
O 9 350 Gl el )8 b a4 das e a1l LG
25 5kedl) 35 Gl s sS1 b 2y e b 0L
sleiy (2004) e 5 Oyl (2005 s
23 e g5 2L sl e Ol S Ll
@ 08 o o b aly 008 Wlal ) ks
o35 5 OLls o e 05 L) 2srse dslie lassl
el (Ol

P i 53 o 3ls DL GBSl s
OLLas Sllag 5 sldss Bld 5108 5 S5sm 5 aul,
9 ol S elie Oldlae dor a 5)ls sy opls
El s i S8 Ll e S s n ) Al Al
G e 3 1 B OLLAL 058 S (5 s Ol
5 pSISs) Wl oS amlie il alS ol
das e 0l (1998 (JL S 5 b 2010 o ,Ses
Sl iy 2 S O b il gl S Sl
22 i b pen UL g5 5l 55 cilise LS
oY 5 0x) AS e i S g b Sk
(1979) 'y 5 oY 5 (1982) oY 5 s .(2013
BUIEEES QN Sﬁ Jﬁ.; 5 o3l s sl Lsls QLS
slpls sl S oS g 5 L OblS
3yl et pley ST

P i 03 Sl o e sls DL il
s e 5 OLLEEL il 4 by e OS5 S5 e
iy A a3 s Olel 5 OVl Ol
oldpdbcsin Olosly w5 OLLEEJL a5 45 b gy 10
(2010) OLlSan 5 PSS s o 3 el OVl
505 A LS alS sla g aan 3 Olesl anad
(DS Ol alS by o > OLLEEL andl
2 oe b B8 Gl 4 5 e dduer Ol
el s JbS ab LTS amlie Cgr idss
@B 5 okd el IS Jsm S K s sl
el y 5l (g i e JI5s8 als 3 a8 55 0F 5l S
OLisdbcsen OF 51 5 osldl ols & OLSL2EJL
(2001 (o1 San 5 5,08) xils 1y Slsl o 5L

e aall, JAL; sy 53 Olesl slass
PV O 3 TP PR A RGOV YU QU U (S
5 Dsgmeal Ol5) WS o 405 0l sy g s
S Lyls sl adlae s tis s (1988 (0l Kes
G ar s b (o Sl odi s o sngh Ol Bl
S sy (AlS gy des o B 4 ol s
Sle e = b Rl gl 08 5 G5sm &
UGSl et ol oS ol olesl
ok L el gl Gl g Olosly anb Oliis
SIS Gades onl ) (2005 (Ol \Sas 5 5520) dten
A s o ekl S Curex
wli) AL s ple e Sl e 08 5 G
(.SIJJ S omlb LY 5 Sl kel ca
Loy Q8 s LS sy 03 Olesl Conex
Aol e L G b eds Jl sl o
el (i Oldlas 4 5L A ol



.............. ‘SJH:LG';JJ" AUJLE.A) @L’S/ u;.fiv".: C"SJAJD S Q‘,ﬁJ;LA Qlﬂ‘i.\.’e. g"..\._u C"J‘gdb‘ﬁ ‘_;-»)Jg/164

gy 33 Olesly a5l 3l Lol Olasl 5 Ol 5L
A O B ) i Sl anl, alS
Clpie ol 08, Sose LS s s s
S e Sl bl 5 Las e 2o SIS
wocadlae ol s el G s anl, alS i
© oDl 5l K s slaaels Sl
Ll) s 6)3182 RS S sl
sbSusw 5 Dermaptera  lacS psed oS
Slslp sp owl cle o Jy (Staphylinidae
D Soled s)ee eyl s cesludl fb o Ol b

3500 Ol Ol e IS s Samt Ol w

3 Lok 55 Ohlan Slsld 5 Hslm () g5
Gl el K e al g e osline lacand s
ol o3 de e s e o b 1L
woo opl o3 pladlae wlin Gble L Ko dilis
dglie O L 1) asdllae ol s Ol 45 ot ol
bl 5l eslgls 14 Sl b andlas cpl 5 058
Lasto 15 5 Olosl Joo ST 51 Lam oS AS b ,me
s et ST sy ba el Ol e 4
P e s w Sl Ol Gl B
Sllag 5 slas Bld 51 08 5 Sisw 5 anlsy

10.

11.

s S el il syl sy sl OLLas
- e ‘ulfl..:._cdb 42..&]) “ .]9};)» d,ﬁ[; u:““:"ji 93

Adis, J. 1979. Problems of interpreting arthropod sampling with pitfall traps. Zoologische
Anzeiger, 202: 177-184.

Andersen, A.N. and Majer, J.D. (2004). Ants show the way Down Under:
invertebrates as bioindicators in land management. Frontiers in Ecology and the
Environment, 2(6): 291-298.

Aquino, A.M., Silva, R.F., Mercante, F.M., Correia, M.E.F., Guimardes, M.F. and
Lavelle, P. 2008. Invertebrate soil macrofauna under different ground cover plants in the
no-till system in the Cerrado. European Journal of Soil Biology, 44(2): 191-197.
Awmack, C.S. and Leather, S.R. 2002. Host plant quality and fecundity in herbivorous
insects. Annual Review of Entomology, 47:817-44.

Balmford, A., Crane, P., Dobson, A., Green, R.E. and Mace, G.M. 2005. The 2010
challenge: data availability, information needs and extraterrestrial insights. Philosophical
Transactions of the Royal Society B-Biological Sciences, 360: 221-228.

Barros, E., Neves, A., Blanchart, E., Fernandes, E.C.M., Wandelli, E. and Lavelle, P.
2003. Development of soil macrofaunacommunity under silvopastoral and
agrosilvicultural systems in Amazonia. Pedobiologia, 47(3): 272-280.

Bennett, A. 2010. The role of soil community biodiversity in insect biodiversity. Insect
Conservation and Diversity, 3: 157-71.

Bitzer, R.J., Marlin, E.R., Pilcher, C.D., Pilcher, C.L. and Lam, W.F. 2005. Biodiversity
and community structure of epedaphic and euedaphic springtails (Collembola) in
transgenic rootworm Bt corn. Environmental Entomology, 34(5): 1346-1376.

Childers, C.C. and Nakahara, S. 2006. Thysanoptera (thrips) within citrus orchards in
Florida: species distribution, relative and seasonal abundance within trees, and species on
vines and ground cover plants. Journal of Insect Science, 6: 45.

Clark, W.H. and Blom, P.E. 1992. An efficient and inexpensive pitfall trap system.
Entomological News, 103(2): 55-59.

Daily, G.C., Alexander, S., Ehrlich, P.R., Goulder, L., Luchenco. J., Matson, P.A.,,
Mooney, H.A., Postel, S., Schneider, S.H., Tilman, D. and Woodwell, G.M. 1997.
Ecosystem services: benefits supplied to human societies by natural ecosystems. Issues in
Ecology, 2: 1-16.



165 /1397 /2 o [ 6 sl | S bt 3 4,20

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Deyn, G.B. and Van der Putten, W.H. 2005. Linking aboveground and belowground
diversity. Trends in Ecology & Evolution, 20: 625-3.

Elek, Z., Magura, T. and T6thmérész, B. 2001. Impacts of non-native spruce plantation on
carabids.Web Ecology, 2: 32-37.

Ellis, M.V. 2013. Impacts of pit size, drift fence material and fence configuration on
capture rates of small reptiles and mammals in the New South Wales
rangelands. Australian Zoologist, 36: 404-412.

Esmaili, M., Azmayesh Fard, P. and Mirkarimi, A.A. 1993. Agricultural Entomology.
Tehran University Press (In Persian).

Fahy, O. and Gormally, M. 1998. A comparison of plant and carabid beetle communities
in an Irish oak woodland with a nearby conifer plantation and clearfelled site. Forest
Ecology and Management, 110(1-3): 263-273.

Fowler, S. V. and Lawton, J. H. 1982. The effects of host-plant distribution and local
abundance on the species richness of agromyzid flies attacking British umbellifers.
Ecological Entomology, 7: 257-65.

Frampton, G.K. 2002. Long-term impacts of an organophosphate-based regime of
pesticides on field and fieldedge Collembola communities. Pest Management Science, 58:
991-1001.

Frampton, G.K., van den Brink, P.J. and Wratten, S. D. 2001. Diel activity patterns in an
arable collembolan community. Applied Soil Ecology, 17: 63-80.

Holling, C.S. 1978. International series on applied systems analysis: adaptive
environmental assessment and management. JohnWiley, New York.

Hooper, D.U., Bigrell, D.E., Brown, V.K., Brussaard, L. and Dangerfield, J.M. 2000.
Interactions between aboveground and belowground biodiversity in terrestrial ecosystems:
patterns, mechanisms, and feedbacks. Bioscience, 50: 1049-61.

Joern, A. and Laws, A.N. 2013. Ecological mechanisms underlying arthropod species
diversity in grasslands. Annual Review of Entomology, 58: 19-36.

Johnson, N.F. and Triplehorn, C.A. 2004. Borror and Delong’s introduction to the study of
insects. Thomson Press, California.

Karimi, Z. 2012. The evaluation of the success rate among species cultivated in Chogha
sabz Park in llam in order to introduce proper species for plantation in similar region, MSc.
Thesis, Faculty of Natural Resources, University of Guilan, 87p.

Kremen, C. 2005. Managing ecosystem services: what do we need to know about their
ecology? Ecology Letters, 8: 468-479.

Lawton J, H. and Price, P. W. 1979. Species richness of parasites on hosts: agromyzid
flies on the British Umbelliferae. Journal of Animal Ecology, 48: 619-37.

Lawton, J.H. 1983. Plant architecture and the diversity of phytophagous insects. Annual
Review of Entomology, 28: 23-39.

Luff, M.L. 1975. Some features influencing the efficiency of pitfall traps. Oecologia,
19: 345-357.

Magura, T., Téthmérész, B. and Elek, Z. 2002. Impacts of non-native spruce reforestation
on ground beetles. European Journal of Soil Biology, 38: 291-295.

Magura, T., Tothmérész, B. and Elek, Z. 2003. Diversity and composition of carabids
during a forestry cycle.Biodiversity and Conservation, 12: 73-85.

New, T.R. 1998. Invertebrate surveys for conservation. Oxford, UK: Oxford
University Press.

Obrist, M.K. and Duelli, P. 1996. Trapping efficiency of funnel- and cup-traps for
epigeal arthropods. Mitteilungen der Schweizerischen Entomologischen Gesellschaft,
69(3-4): 361-369.



......... ASJlg::dey AUJLE.A) @L’S/ u;.fiv".: C"SJAJD S Q‘,ﬁ‘gjs\.é Qlﬂ‘i.\.’e. L;'""-’-J C"J‘gdb‘f ‘_;-»)Jg/166

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Oliver, I. and Beattie, A.J. 1996. Designing a cost-effective invertebrate survey: a test of
methods for rapid assessment of biodiversity. Ecological Applications, 6: 594-607.

Pearce, J.L., Schuurman, D., Barber, K.N., Larrivee, M., Venier, L.A., McKee, J. and
McKenney, D. 2005. Pitfall trap designs to maximize invertebrate captures and minimize
captures of nontarget vertebrates. Canadian Entomologist, 137(2): 233-250.

Pekér, S. 2002. Differential effects of formaldehyde concentration and detergent on
the catching efficiency of surface active arthropods by pitfall traps. Pedobiologia, 46:
539-547.

Perner, J. and Schueler, S. 2004. Estimating the density of ground-dwelling arthropods
with pitfall traps using a nested-cross array. Journal of Animal Ecology, 73(3): 469-477.
Pressey, R.L. 2005. Conservation planning and biodiversity: assembling the best data for
the job. Conservation Biology, 18: 1677-1681.

Rohr, J.R., Mahan, C.G. and Kim, K.C. 2007. Developing a monitoring program for
invertebrates: guidelines and a case study. Conservation Biology, 21(2), 422-433.

Sabu, T.K. and Shiju, R.T. 2010. Efficacy of pitfall trapping, winkler and berlese
extraction methods for measuring ground-dwelling arthropods in moist-deciduous forests
in the Western Ghats. Journal of Insect Science. 10: 1-17.

Silva, J., Jucksch, I., Maia, C.l., Feres, A. and Tavares, C.R. 2012. Fauna do solo
emsistemas de manejo com café. Journal of Biotechnology and Biodiversity, 3(2): 59-71.
Southwood, T.R.E. and Henderson, P.A. 2000. Ecological Methods, 3rd edn. Blackwell
Science, London-New York.

Topping, C.J. and Sunderland, K.D. 1992. Limitations to the use of pitfall traps in
ecological studies exemplified by a study of spiders in a field of winter wheat. Journal of
Applied Ecology, 29: 485-491.

van Amelsvoort, P.A.M., van Dongen, M. and van der Werff, P.A. 1988. The impact
of Collembola on humification and mineralization of soil organic matter.
Pedobiologia, 31: 103-111.

Ward, D.F., New, T.R. and Yen, A.L. 2001. Effects of pitfall trap spacing on the
abundance, richness and composition of invertebrate catches. Journal of Insect
Conservation, 5: 47-53.

Warnaffe, G.D.B. and Lebrun, P. 2004. Effects of forest management on carabid
beetles in Belgium: implications for biodiversity conservation. Biological
Conservation, 118(2): 219-234.

Whitham, T.G. and Slobodchikoff, C.N. 1981. Evolution by individuals, plant herbivore
interactions, and mosaics of genetic variability: the adaptive significance of somatic
mutations. Oecologia, 49: 287-92.

Wichaikam, N., Anusontpornperm, S., Sakchoowong, W., and Amornsak, W. 2010.
Seasonal and habitat-specific differences in soil insect abundance from organic crops and
natural forest at the AngKhang Royal Agricultural Station, Chiang Mai, Thailand. Thai
Journal of Agricultural Science, 43(4): 231-237.

Work, T.T., Buddle, C.M., Korinus, L.M. and Spence, J.R. 2002. Pitfall trap size and
capture of three taxa of litter-dwelling arthropods: implications for biodiversity studies.
Environmental Entomology, 31(3): 438-448.



167 /1397 12 e [ 6 sl | S sl 3 4,20

Investigation of Frequency and Biodiversity of Soil Macrofauna
under Two Different Plant Coverages
(Case Study: Chogasabz Forest Park, llam Province)

M. Mirab-balou® and M. Mahmoudi
Department of Plant Protection, College of Agriculture, llam University, llam, 69315-516, Iran;
E-mail: m.mirabbalou@ilam.ac.ir
Department of Plant Protection, College of Agriculture, llam University, llam, 69315-516, Iran;
E-mail: majid_parsiana@yahoo.com

Received: April, 2017 & Accepted: October, 2018

Abstract

In this study, the abundance and biodiversity of the soil macrofauna under two
different plants coverages (Rosaceae shrubs and conifers) were investigated
using pitfall trap in Chogasabz Forest Park (llam province). This research was
carried out from April to September 2015 with two treatments (different plants
coverages) and five replications. Every 20 days, trapped specimens were
collected in pitfall traps and then counted and identified. During this study, a
total of 4,613 specimens were collected belonging to eight orders and 13
families of insects, and a single family of spiders. Results showed that the
families Formicidae and Carabidae and orders Collembola and Diptera were the
most abundant arthropods in pitfall trapps. Between Rosaceae and conifer
plants, there was a significant difference in the number of insects belongs to
Collembola (t(138)=2.97, P=0.004), Carabidae (t(138)=2.93, P=0.004), and
Noctuidae (t(138)=2.91, P=0.004), while there was not a significant difference
in the number of arthropods belongs to Formicidae (t (138)=0.83, P=0.406),
Chrysopidae (t (138)=0.103, P=0.918), Diptera (t (138)=1.15, P=0.253),
Orthoptera (t (138)=1.543, P=0.125), Heteroptera (t (138)=1.11, P=0.267),
insect larva (t (138)=0.816, P=0.416) and spiders (t (138)=0.420, P=0.675). The
most number of Collebmbola individuals were collected only in spring months
and after that their density reduced considerably. Collembola and Noctuidae
had significantly more density under Rosaceae than conifers while Carabidae
had more densities under conifers. Arthropods have a valueble role in soil
fertilization, nutrient cycling, plant production, decomposing matters in nature
and regulation of other animal population. The results of this study could be
useful in conservation and sustainable management of biodiversity in
Chogasabz Forest Park.
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