P45 O ola e s (O] ool o3 alme) (5 il (slgiinssy Al

c’l,a » S plad ‘éﬁa 6\;;5%; C)LAI Y Jl‘,p'-&;/ﬂ LS oo ey
35 A (alansd
" o313l (w}‘w,,, Tl ¢ mlogh Ol Gl gs 033
oM 0 05,5 (e p ke 5 one ulie UK 05 gb oKl 05 g5
Sl o 05 8 (S5l 0aSKils ¢ ol oKkils ol
ol e 05 S (28 s (S 5k
WIS il g AN /Y il s

s S

. e

5 S sl Shs 3l F e el s S e S 53,5 slaes S U addlas Gual ol G
(238l ol LIS b S B 3 I8 S e 38 e S Sl 5 ) e S e
Sl S odlew il S s g3 S8 sl S e 5 S S 5 Sy bl 0L plao s sk
55 s dos ol DS Sl K5 sl Shs ml dd Sl aalllas slasles Olgee ST e b ¢S s dals
S 25 (ha 3 YYAY pluS ) ¥ 5 ) lacdls 4 bgs s Olss il 5 35 I S 51 s (Ao YY) dals -
G S s s Jlazl oo Sl 3 5 s gl S e Sl s (93 Shas gloes S den ol Il s
Wdls s Son sl SO sl e 5 S S e SOES sl pames 5 S5 S 5 Son b S s Seatl
(1> nS o 25 Lo 5 5l 08 e SaS s (65 Shas Slaes 5 S s pde) V DIl 5o Sl Ao 3550 50
oo Sl oSy 5yt Jazr) O Sl Bgppe Olee it 5 (Ao TYAT) 5y ol oS 51 S
YAO) 25 (S5 5 5 Sy gl SOHE sl pde iman 5 S8 G S 5 osam 5 Sop g S Jis s
FINT) dals b 0 bgs o Ol oy 5 Il alS 51 a8 (s YAP9) ¥ e b s b el s 5 (Ao
ool 5 e bl o oS GG S« Lol ey sl Bl S oland Gl Shy 2 55 opizmes 2y (Ao
oL ) Ol o it 5 X2l (6 S Oljs Il S 51 (o S5hS 5 p S oo Y70 5 WVIOD 5 5e) dals -
oy pde poman 5 S S 5 Sop s S B spa Sl (S s Jlim) Yo il by
Oliee (2 reS 5 i 550 2550 53 252 (055K 5 o S e W 5 T WA L350 7 5 (S8 5 S sl SO
3 i e s 2550 53 5 eSS o S FYY S AXE) 0 V) el @ by e e
ol s a5 oo bialaly 53 5 (pSAS 1 p S ke Vo8 5 1X0) 35 ) 5V Slacls 4 by e 3 S0 Ole 0 5eS
503 (SAS e S ke PIVE 5 A L) Y5 Gl @ by jole ol Olpe o iy disls 0L gl
E rmen g (0SS e S ke YAY 5 VY Cia) wali clls @ bge olie pl S pIS e Olpe o 28
TS sy JleimD) ¥ el 4 by e oS S e onl Ol (S G it 3l DL S e 4 b
3 (S S 5 Sop sl SOLe jsi imes 5 S S b S L5 spdm 5 Sopn b S B spam pde Sl gl
=) 7 lacdle 4 b o Ol 0 20 5 (p e e e balails D3 55 2 2 O1SI oo Z/TY 5 VIVA (lUS 8 T
Gl SOlle i pde iz 5 S S G S By spam 5 Sop b S fs s pde Sl (oSl s i
R o i 3550 53 535 (R OLSI e YWV 5 T¥I0) 3 5a) ¥ Sl 5 (S S gla SO 5 5 S5

o¥



WTAS ) ojled Al

(Ol ool Consj o) (6 5l (letn sy s

(A 2 OISl ks 27700 dald Sl 4 by e jie cpl Ol 0 0S5 (A OISI A VPP) Y Sl b s O e
G S Iy S _iijﬁjgdu;;,)\‘;ﬂw?ﬁ%?g&)leglj:&wl.\mdaok‘;;yu@u.:ﬁ
g 558 il b a1 ey ool 53 (6t Sl 353 e ST s Jlle 5 S o glie

5,

J‘ﬁ}ng‘” Qb..«l} ‘Lfﬂ J\).d S ‘5)[:;-\..» ‘.;Lh;}l} ‘L,P:§j‘” ‘_;;“li)ﬁ 6.\.:15 6\#63‘"

doustani.m@gmail.com : S5 xSl vy ¢ *AVFOANTAY 10035 (J sis ooy 55 38

(YY) 5,108 o 1 S e 35 53 WOl Ll 5 amas s
BIRGE MY § e Sl s s s Ol el S
Gl S 5 bl g daargo (il b dile ol ge S0
O b 555 5 S S

Do S e OIS b Dl S e S S5
O s ST sy 52 SAIS e S Ol S
O35 4 M slss 3555 corgn 5 (10) AiS o Lyl o
Sl o Gkl Ol s (M) Lpde S
ol OA) S St s Sl 5 () (S5
Ol 5 M slgs el Gl Dl s S
23 (V) Kb Sl e Slaptenn ST s OlLS
5 S G Shy a2 oS S Sl s
5 oobml G St Sy 08 e s SIS iomen
DML e sl ST 3 Sl o lu
35 SSLl 5508 ol 5 (V) 515 34ms SUI LS
el iy et Olpl (55 (o S

&> Shes laos 5 JE g Sal Sl adllas
Sl Shs 5l Fr el 5o S e e s
o 53 pls S et Sl S et 5 (S5
LT 33 8 asio b Al plnil 5 S 6d nulans &l 5l
o B S e s b Sl S e S

Gbaoy S LT 5 sl e Sl S gl Sns s b

o0

PRV

Oy aher gy & 25 o 53 Ygonn ($)loiy OLLAY
(V) S e S osde w555
Obban cpl 5l I o5 8 SIS e S
Glodmy alS ki, L gloss slaai S Jold 45 dnea
5 M sl ol oS e LS e s s
S oo Joli 1y 0T (18 1w a5 alS 13 sl
55 e el 5 OA) WS e Wl bl B
51 & (Rollers) s Solds Jols woslins (63 ,Shas
bralr (6505 ot 5 LOT 5 L3la o S S
bSEs S ob Sl e 5 e
25 2o b ol ssba Iy o fis5 a5 (Tunnellers)
—6LaT 3 eslizal gl 1y 08 e 5 S e bl S
bScall 5 WS Goslper  wins ol
OS e 003 3 e 5 all s 45 (Dwellers)
S Sl 0Bl L(10) Lpd o kS LS o S
Sl Dlpim wlir S5 SAS1y (IS g3
S e 8 O e Jilge dowgy S e 03
Wl piman S ¢ 5 BTl (S o kS
S g sl (i wiald ) e
Sl o erg b (9) 5550 ke 81, Sbe pH
S ol Sl 4l S e S s
3ol 5 Ses dites oo a8 o S5 O s
S B s 280 Sl s S Gla S5
3l 6B aaly b Dl s b Sl ) (S5 5S)



P45 O ola e s

Gl WS 3 sl Sl 4 oS \YYA
e g U I s b s 5 5e
S 5 Sas L daly o il slajlas ol
S Fn 3 s oS e w4 S
Sosba il bl S plad 5 (S5 b Shs
syameds 5 ypam a4 ary L bl Gl Sk
OF 5 S 1) I e S il glas S
A el sl 0L 1 s Shas i WS e
A L oaslis 53 Ll cpl G Sie sl edle
AU s oS e S il glaey S 8
G Sns 5l e 53 o3 Shes glaes S g5
ple 5 e a4 ars L S Gl 5 (S5
V) () Jsdr) S oo s (93 Shes (slaoy S g
Olpsas oiia Sl candlas 5y S cas o
S e O 53 Ll 53500 )y (Sesm a5 A
b B LA a8 S B s sl s gl
SLShs =i 2 SB G g S 653
S8 S 5 Sas 5l S Slad 5 (S5
OF 3 &S 1y adlaie 31 05,0 S Sl e izean 33 S
O 3 S 5 3 0t S5 Jlesl (g las S S
(S e 5 Svgor 03) Al Olgsas S 55
Sl S eon s il Gl 4 o
2ol oS e S 3 Ses slaey S A8
LT s S pledd 5 (S gl Sy ol
V SI) ils sl OF 3 pls (S o Lot & Al
S ks LSS A s o gl S ks
b S e Sy i ¢ g |
5 GSn b opsl S oape) S slaes S
5350 S8 e Bl S5l meS) S S
Sl 3 Kt I il glaoy S osline i
S slassllil 53 )5 SleaSid () p 2) 50 il
sor L (Gahe V) S S 5 (Gl )
-l SOkl S B sl slaes S 5 Shes

N4

(Ol ool Consj o) (6 5l (letn sy s

RSl SIS e plS S h nl (63 Shee
sl anils St e Sl guast

e, 9 3l g0

B 03 Ao G anlllans ) g adlaine Dl gas
Candse b3S ed oKl csVU o3 Slides
YO 5 Sadsb 0000 OF 5007 ¥ 00 Ll i
S bl Jlad o,e YYTYE ) XY
FAATDF YO ol 4 5 ¥4 055 s S me Slanis
3 dbeeslgz Ol s Obela eslr (g a8 Yy 5 S
C)E.w 3 ks Lo gt CUJ)l sl 0lss S CE\} soleso
5 e des YATA UL SoL o SKle 20 YYAO Ls
Yo ¥ cosa dlle gl S 5 Blas - Sle
5 Sl el Sas Gb il b ax)s
G b e Sisaas 58 8 WKl sl
3 o) el S s Gk s SiFas ol
o Dl s adlan 35 5e e Sl LBl e (St
R
oy Gk il wrles 5t 0SSl Gaes
S SLedS L sl 5 o) 586 Jlex (nas 5 slalin
(7)) el s 5 0

S 25 andlae | hien tbajles (g3lweslbel
5 SN S S s Sl e e 0 oS e
Rils Slad>s Bl gles Sl S ple
FooSdea Slg Jad o e Yoo Cansa 55 60
e 255 S gl pls 5555 51 G A 28 lax 5,
Wl Sl pl s See Josly o e
QLS SIS Sl 5y S sdijlax mlaw OllS
G LS g 3 Sae oy o S (A) A5 (g3LSL
\ JJ&&UmQ}wﬁdbmr\:&ﬁﬂgﬁéq
Sl o piyse Saldl 55 &S 3 S E ) s
sl ez 055 b 58 sl S e dlajlas 5l plaS s



VT48 ) oyled T Al

St 15 51 e s Jl)l b3l w0 5 IS e

Y Sl sy sl S5y o Seslul ¢l 0l

3o Gl bl e (V) A el s (g 2 e
A 6 Sl Y Jsde T e S ples

(Ol ool Consj o) (6 5l (letn sy s

5dsb 50 Lol glol 4 plaS,8) e sy S
BL) )‘JJS 9 &)LA—? S,ULS Jg.i @ ‘<j:"d"l"' \ U"ajp

(\c) BT ;«ﬂ.& ‘-;JS)LA? 03 9>

33 fb S o S5 3 sl ele 5o QMSJST}\J@QLU'VA

GG gos o dd Bl 5 2e Sl =T gl fae

3508 o S s Soslite laos S 5 Shas oy 5 g bjlad 5 Ll adS - Js

\ Y v ¥ 5 s v
el ™ gle-t-.t iy Lﬁ _‘:w/
S e
Sewll jpam e SCull sl de Seull )y pho da SCsll jpam la SCulil i s Sl )y Sl )y pe
ShoS  am eSSk e Gl S ks e Dy “Esopampde s fisampde ppam e S
S s S ks So S5 Son e SES s Sn sSorsbS S s Sonsl S 3 Son s 5SS ks
WSS 5 Soy OUe e pus sla SOl o SbS L5 s S SEsopa= LS LS sam pa ke S5 S
SOkl )y s SonsbS OBk piam 5 Sop -0k s (S S pam eSS e el S S 5 Sn sl S0l
s SonsbS Sz S oSS SES 5SS SopebSos 535 sl S0kl Sz S
S8 ) le SOlls )5
N
e D+T+H+R+ D+T+t+R-1- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r- D+T-t+R-r+ D-T-t-R-1-
r+
S S sla SOk T (S sl SOWE RS 5 b S 5=t oS 5 sbo S L5 =T s Seatsl =D
ol (63 Shas slaes S o e 5 sl 00l L e e 5 Cute e
o3litals;go 5y 5 6 Seslls e pland 5SS sls bl Y s
SSe3lls e S SSeul hss
18]
Sk =il e O SreAA SR
o g3 7Sl ol Sl ealizl L
S ()
el - Fa s olSas 5l eslizal L
PR
S (gl 25) S0 oShiaS
) M
o
S Seadl il i)
o

ov



P45 O ola e s

S S L5 5 plm Sl Gl s sdinsilis o5
Sl SO yam gl pmes 5 S5 S 5 Sop
eon e B 00 S S sl SOUe a5 S5
YYAY) V S s do)s 5550 53 (0 KS) 5,
i s S (Ao YABY) 0 s 5 (dss
pe o dadOlll uia TGN CEEP LI T3] PR RGN VW WS
NS o S S g (52 Shas slaoy 5 45
‘;@B\ S s slaslis = S g sl e
S SEs spa= 5 Sop LSS ssax pde
5 Sop L SOUE il ede imes 5 SeS
Lol S Ole 5 55 won 2050 B0 00 S5
Loaaly 5o 5 (F JK2) il sy ol e sl
dals - 5 (hoys YA/PP) ¥ Sl b Ao
Ol 5 Ldls 1) Oljs (2t 5 (S (Aoys YY/IY)

P=2/40) Cils 355 Guls s Sl O 4)s

(Ol gl (pledr s hme) (5, 5l Slein sy alms

Jb i 5l Olaabl Jswam 51 ey tlaesls o gas e
sXen 5 (Kolmogorov-Smirnov o se31) baesls 035
L5 a3 se Laesls (Levene O30 s bl
L OLSS e ol SL b B s 6 b
s (7)) w5 15 SPSSIA gl i 5l ssliz
s 3 A el (SOl Ope5l 5 e Sle alie

CJJf rl}u\ Excel )\jﬁ‘rf BE) Lh)l}_}o..:

5 S s Sy ol oS e S S g S S
'u—f}i}f. P ST sl anlis (S lesd
oo Aoy (F Jads) sl Ol il S5 sla
93 L A 5l S (Lo s YY) wals = s
Olses i e 5 Sl L= Sl b (gyls g sl
YVAY 6liS,2) ¥ 5 ) slacdl 4 bgye oy Aoy

(VL}K‘L) -ajﬁw))ﬁé;- s laasOlis J}\ CJ\?ASJ_’;_ (M)J
Sl 5 il e S e S (63 Sas sl
o
40 a a a a a a a
30 b
§ 20
10
o T T T T T T T

D+T+t+R+r+ D+T+t+R-r- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r-

D+T-t+R-r+ D-T-t-R-r- Nodung

and beetle

.()Qmé&}ignﬁy))lfgﬁfﬂéu&ﬂy Loy w)j})f\_d.&ﬁébﬁdb‘)}}ﬂ&dl}))bw) Lo y5 Ol e =) L}KM

50
40
3
2
1

Loy
o O o

cdew

a a a a a a 3 a
0 : I . I : I . I T I : I : l

D+T+t+R+r+ D+T+t+R-r- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r- D+T-t+R-r+ D-T-t-R-r-

No dung
and beetle

(J\:MLng;-ﬂ:w_<LA)Jl}>-Jfﬂ 6[.&;_,@_5..,4 Loy J.»)J._‘A)yJ:mdudbj:jﬂudbjsdrww)sob:ﬂ—Y L}KM

OA



P45 O ola e s

(Ol ool Consj o) (6 5l (letn sy s

60
40

a
1,

o

58]

0

a
Jb b b b b ab b l

D+T+t+R+1+ D+T+t+R-r- DAT+t+R-r+ DT-t+R+r+ D+T-t+R-r- D+T-t+R-r+ D-T-t-R-r-

No dung
and beetle

Olome slasiok o Kole) g S o S gms Lo g5 oy o330 Ciliien slacdl 3 5 dals Sl 3 0 Aoy Ol e Y IS

Gl S fis s pam Sl au s stiasilis oo
Sl SO yam gl pmes 5 S S 5 Sop
WS 0o 5 25 eon e B0 0 S S 5 S
S la USE) (P<H/00) sy (15 e Sslis LS

el s A Ul s sl ali
Sl olie 5l plSa gl (F o) ol LS
O3) (oS 5hS o o8 hen Y70 5 1VI00 5 50y) dals
5 Azl (6 2eS Olme L= S 5l (8 e 5 Sugor

(0 )Y Y bl 4 by jole ul Ol o i
Sl S oy (p 35S e S e W 5 YOVA (s
3 .
60
\\2\/ Zi: 40 ab a ab a a a - b
ST A NN NN
%Z e 0 ] T ] T ] T . T T ) T : L
7 & Q- L ; i ) .
£ «x\x &x\x & Q;(\ .@Q} Q;‘& ng 6&\%
QX OX OX 0)'(\’ Q;& $°

Ols ot SKla) Sl 08 e S S s Lo 55 o 35 30 ilises slacdl= 55 5 dals Sl 5o i Ol -F S

% e
“ 1000 ab ab a ab ab ab
x 800 c

600
% 400
\,\,b 208
& & % & & « < < &
P & o8 & S & & X &
£ I X X X g x o o

S < < x S <
~ é X X X Q X Q
9 < 9 9 9

Olrs gl o Sle) s 08 1 (S o 5 o)y 3550 cilises gladl= 55 5 dals S o el Ol e =0 JSC5

2 oSk PYY SAFD Y 5 il 4 by
'AJ;M)}&QMAQWJ}\CJBASJﬁ(r;%

04

sy Ol 58 Ol 0w g )50 S aslis

S pais opl Olpe (o eS 5 o pie (F Jsa)



P45 O ola e s

Sleos S aen Haam sdasplil Jyl S 5 Al e
SIS Obe 5 Wil S e S 53 Shes
P<e)) Clll sy olsme ol ool
L3l QLS ol a5 g5y polie badaly s (Y JSC5)
T Y ) bl by jole Ol (p o
ireS 3 os (S AS 5o S ke PIVY 5 A
-) dals Sl bye obe ol Sl plS s Ol

SIS Ol 505 (0SS o S ks YA 5o VY 5
P<o b)) Clll sy obsne ool Lol

(Ol ool Consj o) (6 5l (letn sy s

I 5 il e Sl S e S s 6 Sas sla
S S5 syam Sl G s dasOls 5
S SOEE Jplm pde imer 5 S5 S 5 Sy
o 2osh B > S S b SOl a5 Sy
Sl gy ol e sl el alS Ole 5 5y
dglls s paie 3ppe 53 5 (PSS (P<eY)
Olsen cpayeS 5 o i 303 OLAS ) 3590 lac Il
S VP SO Y SV el 4 by e S e

C.,LO s laasOLis (,.u.h - S (ij)ltf 2 C;

A sA gl K2 NS e S (93 Ses Glaos S 4S5

) 15
fol a a a
x \Y;\ 10 a a a a a
5 HE = B B B
i O T T T T T T T
£ o & ol Q0 < < < &
- ,;\x&x ;(\x&x ;\"G oS '\;&,’3\/ g &:&gg oboo

Q 9 9 & N S

Olons etk Sle) 5l S e S SKn g a5 a1 5,30 il (Sacdl 3 5 dals Sl s 5K Ol =5 S

4&

o

VN2

% 15 a a a a a a a a

S

05

2 o0

?D T T T T T T T

1S D+T+t+R+r+ D+T+t+R-r- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r- D+T-t+R-r+ D-T-t-R-r- No dung
and beetle

Ol glas  Sle) s S o GaSKs g o 5 gy 3530 ilisis Gl 55 5 dals Sl 55 s Ol5e =V S

1

0.5

[CEP]

(mg/kg) ¢ S S 505 oo

a a a a a a a a
0 “ T ' : ' . ' : ' : ' : ' . l

D+T+t+R+r+ D+T+t+R-r- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r-

D+T-t+R-r+ D-T-t-R-r- No dung

and beetle

Ole ot Kla) Sl S o S S g b 55 iy 3550 iliies Gl 3 5 dals = 55 (555 Oljee —A S



P45 O ola e s

(Ol ool Consj o) (6 5l (letn sy s

o2l

a a a
a a a a
} l . . . . : . . l

D+T+t+R+r+ D+T+t+R-r-

(mg/kg) ¢ SAS o5 b
OoON PO

D+T+t+R-r+ D+T-t+R+r+

D+T-t+R-r- D+T-t+R-r+ D-T-t-R-r-

beetle

Olns Glast  Kle) Jlsot oS e (S g S 5 oy 2 3550 ilisis Sl 55 5 dals = 5 pal Ol -4 K2

dms0lis i I S 3 () 01T YW
5 Son LSS syam phe Sl S s
SOLE [ pam pds rames 5 S S e S B s
Sl oy S S b SOUS [yl 5 Son b S
S S5 spam Salil (S s tasilis g5
Sl SO pam gl pmes 5 S5 S 5 Sop
SIS Ols 535 s 2 B0 3 35 S5 S 5 S
(P<e ) Gl spms b Cls L

O <)

At (1 dsder) sls 0L odS' paie w4 by po
Yool @ by e o S paie (pl Ol (2 5SS
eler Il oS 55 (i) OST ke SV VYA Y
Gl S L spam pde Sl Glacu o ediasOlEs
i eman 5 S S LSS sam 5 S
335 eon s B S S 5 Sy sl S0l
CE sy Sl oulE Lede als ol
5 A e e sl s (10 JS2) (P<e )
VIOV i pa) ¥ 58 slacdl 4 by Olse o S

s

10

a a a a a a a a
0 : . : . : ' : ' . ' . . . l

(meq/lit) 23 » 01551 e
(9]

D+T+t+R+r+ D+T+t+R-r-

D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r-

D+T-t+R-r+ D-T-t-R-r- Nodung

and beetle

Olms gl - Sla) Sl 8 s s Sy Lo 5 s 350 s glacdl o dals Sl 3 S Ol -V S

8o

4 a a a a a 2 a a
3
B
1
O T T T T T T T

(meq/lit) , OI4S1 o

D+T+t+R+r+ D+T+t+R-r- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r- D+T-t+R-r+ D-T-t-R-r-

No dung
and beetle

.()Qmé&}i&:ﬁp))l?&;ﬂéu&»ﬁ by w)ﬁ:JfJSméudb):}Mudb):ﬁﬁ;ﬁolﬂ—\\ J_<_.¢

7

No dung and




P45 O ola e s

3 e
% 2 a
2 a a ab ab ab
: . . . . ;
g 0 T T T T T T T
£ D+T+t+R+r+ D+T+t+R-r- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r- D+T-t+R-r+ D-T-t-R-r- Nodung
and beetle
Olme gllast  SLe) 5 S o S s Lo 5 g 1 3550 il Slacdl 53 5 dals Sl 53 e Ol 1Y IS0
oo 2o S S 51 8 0k Bl od ralans 130 S leerd 5 (s sl bl Guloly apmd s T s
oSl
[Pt
D+T+t+R  D+T+t+R  D+T+t+R- D+T- D+T-t+R- D+T-t+tR- D-T-t-R- No dung
+r+ -1- r+ t+R+r+ I- r+ I- and beetle

NEEVNAT EfEY R

YIYALYESY ¥ AtY/ES YIYAEVFE vIYOEY /S E
\TTAE = ER A 14 = P b TINOEYN Y LIEE S A A
YAEvs®  wyexae® vavars® ¥/. o). a°

a

R A Y B LY E R I

v
gevEy 8- viarar ™ vveary et visvEa. P
VYSEFET Vs VAT Ve e V¥oE- v’
YYEYYA®  savE) YA FIVEEVNN? yivat- gt
YAYE- AR YIVAE-AYY YANEeEY? v/esE a7
Vst vyt NAEina VYV ov
JAVE-NAY AaEe N E? SIVAE /Y E NISEN.

OAYE-EYY ViRV Y? FIVEEV YO INAESIY S
Ufatena’t ARfEYAY FIVYE- VED #IvVEY/AY?

YAVEYAE.  YAYEEFAT Y VEREY yvesrasd

VAAEOY D ALYV yaaRyve®  fvrEsipr?

a

oo
YIANOEYNYY YoVt YVARYYSY vEVEY 0T ol
o
A2

YVYPEVEAY PRAESN S veYEE Ty vsdya”

Vieemrusa® o vrrarany®™  pne s  BseivnsS el
WIVE NP s v AT sk setn®
FIATE AT VVARYIYAY  VYERVWWYY sasEYe T S
AR E TV L SR (/N =0 S VIR S Y S JLVE Y7 SRS
VYot YRV v vt VAR S e
GAYESY - AYEYAT VAR YY VYR Y G
SIVEEVVY?  aAYEVARY  AsEVVE FAE b0 ol
INAE= JR8 SR LB 7id SV SEE JINGEPVI LEE 71 S

Olore Bl Ske) ol 43 Splonil 1o 3 0 Sz o 3 5 oS0ls 05031 a5 Lo S0ls e

.W)\bd;z»d)ulébdjlmdj‘;u ijéblsémi}@j: Sl sy e s

5 e (o) Ao 2) (Kosd S S s 52 ek o se
ol Ol S dma () OF) Wsde Sk (8
S Y G K)ol e S sl i
on o B o3 el ke SooaL Sb
DU gl Wl ey o) Canlllass  po adlaie Ailes)
55 sy e adlas Sl 3l g Sl b s e
Rl 82wl 03 Sy ol g ) 4 bl 1S
=558 ezl 0) I slge 5555 40 by e Ll ol

Sl a4 (7)) wal S O 4 Sl sle

S S omii 5 Lo
Sl Sy 2y 3 ol Gdss skal s @L..,
P OS5 S s s ls Ol Sb (S
L oS 5p Ol i Aald 50 X 5 ) el
LOT 3 oS o)l b bl pl alie 4wy
e SIb s L pa S e S s
O4) dals SI-b romen (38 S o 35 ki)

Sl ol S35 amd Ol e (S e 5 S

5Y



VT48 ) oyled T Al

5 Sop LS LS 5 LISl Loy S ule ey S
b GRIBL s s Al e SR Ol Shee (S8
warg by (F IS0) LS e Wl g S8 S
85wt Ol g D ly Ol 215
Dl e s Sop gl Sokle (oo Sas 058
FeS g 5 Ab e SRl Olis Sles ey 5 L
SRl s ey Sl 4 od (g3 Shas slaey Sl
5K Ul 3550 53 (0 JS8) A4S e AST S =y
VI sy el Ol it ol OLE gl
Gy S aan Jyl DI s Sl 4o g LS sy
oS s Sop b Sk Sl g S
5 A ppam (oS 5 Sop sl SO ines
ol Gl Sl pl oy 5K il Olhe op xie
63 S5as ey S aen B 256 S wnd Ol e ol
oo 2 ol I Ol 5o S e S S s
s 53 Yoo Dl s plioles (6 S) Ll
» Coprophagou | ;= .8 v slaSusw 8 S,
53 S grideols (i3l g 58 S e e G
S e s gl oS sl Ol s Sl S
e slge e Ll el Sl Al
FSon LS 55 (emly hed O35,) S
S S sla S 4 ol S e slaS s
Sl 3 S Bldil bl A8 o 35 1y 6 i S e
Rl e jege 5SS LS oS e S
oS e Sl Aoy LS Gl sl e
goide 33 5l oL Coenl 5 andls St (Saees
Sk golol Cgr S e (S bus
Ol gl ey 3558 53 romen Lisd o Jold )
S g ins Sl a b e pae pl Ol 2 Sl
33 3y 58 e b Il ) s Sl @ g
“ S 52, 5hes ooy 5l D55 s Ol
2 e gl Gl s e GBS e sl
ool s Gy ol Lodaly o (v K2) Ll S

ax

(Ol ool Consj o) (6 5l (letn sy s

S s sl Shas 5 (S ) I olse e Jolize
Gy 5 I slge sgms (YY) Wil Ll oS
il sl OF IS 5 dor clblil S e
LSk (Sl 5 5580 SbE U3 asby ot
A S Olarle LSS 55 S sba Lisu 0 55
3 s sl 1 01 w5 ol 1y (6 pdd8 w3y
S50l H e S5k SOl b

(1) 2,108 o ALS ek S 6 50
G g 2 (55,5 addllae 3 Yoo) Jlu 5 OB 5e
ol Jladl glacsl 51 58 (S e 3 3 Ll S
Gib Sl Sl nl S sl 0L (658 e Gl s
Col Wl S s S8 S 555 5 L5 ol
kS 5 Sl il (S S ks ol i Lals
1990 L 3 OlSan 5 SV 5 S pp sk e 5l S
S Dt p oS e wes S s allas
Sl 3 S B S S S sl
S Ldowy 4t ol 4 Kl (Argiustoll) J sz ST
G2 3 er S S e e 53 O e Sl
e sl 5 A e Wl SL e S5,
LS o i S e 5 &S Sl S s
2 Sl slml 4 e S 0500 4 08 e 2555 L
Sl S Lpde S (S sl Shs 6o
“r Ol s Lol s S s [ S il
05,51 5 5 S s 4 I slse plrals by diss
celb S C“E’" 4 oy gbalus sl ool sl
0) Wpdpo SAL pBn 5o St g A358 Ll
Gtboed G S5 250 00 rmer Sl allae il
daly 534S sba esls Ol | o slize SlS b sk
AtV oY bl o S S aly 5 A L
= s Sl a5 b kng Joli | obe ol O3
oy S S 5 Sy S0 o5 Sas slaes S s
Ol S ol s s ilsl Ol o iy 5 L5510

ol Gl s 5y 38 At Olg e Sl el



WTAS ) ojled Al

035 b 5 b 5l Olis ) Cld oS sl s
b D5s e Jold S gl slse S L S
Sl 0l Bl dims o Gl ) e 5 el ey
OS e e 4 S e S &S
gl e S (Yt e Ol Ssline el S
- el bt ST 6l ) slie Sleds i
ssba Lo Gl gla S5s o Lol ol Ll das
S ol Jb sl codd sl gy e S
Loy oS 1y oSt 36l S slaSu s
4 A (Sl ) s pd e ay ;) S s 5 Lapls
Gl Sns sk opl 55 Ll sl S0
allas gl (4) Wisy sy [ Sl S50
2 oS e g S g3 Sas ey S s
et 5 Soxd b Shs J e s AU
ol e bg b S oal A OlESL
4 obas Mg S Lpde Sl Dy Ol
OS e 3505 5 BF skl bodaly s ol s Shes
LS Osa (Sokls 5 S by o Sas slaes 5)
ey S) S ph s oS e apd bl
s sl 03 5 Wlol L «S asl (Sesbl g3 Shes
Skt w5 05 4 el S Olsen oS
3l 5 Ll S Dl i pl A a0, S s s
Sl S o S syly 5w 1 oS e ileals]
Cilitee Sls gart j3 5 K5 Ol el b oyl
53 Glaalas O4St aes opl o3 bl L e LS
35 88 G ol g5 5 el a3 K s iS4
Ol L3 Wly 38 4 (aiwlaas &lye S 51 e
P andllas e A el (ol 5 Jbee e
20 S e S S 50 Shas laes S
Ar S Sb plad 5 (S sl S Ol S
ol osline s Ses @ a5 L bl s 58 8w w s
Sslie g5 (F) o slie k_;Larb&;/ﬂM;.w’QlJ:}
53 i Sllas 4 3L () oKasy sl 5 LS

41

(Ol ool Consj o) (6 5l (letn sy s

byp i ol (pl Olie o i L3l 0L
m o QLS Sy e 2 2 S 2 Y ) bl &
S e S S s (3 Shas laes S eS8 s
Wik e S s e cpl RIS Ol D3 Sl
Sl ol e Olpe Sl 4 a5 Ly (A JS)
Sla S0l 63, Shes 05 85 235wt Ol s
268 Glaoy S ple 4 Cnd (S 28 Sy
e by i (4 JS2) sl al il
S by e e pl Ol o e 31 LA S
035 his Il s Syl 4 arg LS sy f
tomS Ol o B g Son gl S Ls g3 Shes
Slaes S ale & ol 08 8 S ol 38
OB rames S8 g S 5 St (oo Shas
LSl oS 2l 53 (S S 5 Sop sl S
Gl Ol (i e e a5 (0 JSC8)
Pl Sl w s Lo ? A w by e
Sop b Sos 5 8 L 6o, Shas slaey S Sl
Swb) Wl el ey S ple 5 LI sl
oS amT Ulg e (S8 sl SOl 5 LSk
Oemmen 5 LSO 5 LS Lg SSa S sl S
S 3 e pais GRIP 3 S S S b Sl
CTL“ S IR ST IBL O JK8) Kls
20 VSl by pate opl Ol o ity 313 0L
63 Shes glaoy S Sl b s SGl w arg L oS
Olgen G 5 DI e S S 5 S5 SOk
O Col ool Gl =l s e 158
Loy 3 e 055 cpl Gl oo 03 S35
OLis Shoe (S5 5 Sop s S Es 5 b Scalh
N SApee B SbE i LI 00 5 Ak e Sl
LS e Wl S S 5 Sop Solle 63 Ses slaey S
YA Dl s O 5 denadl 5 i (Y IS2)
S s 5 S e S s S 5 anlllae

a0l s pl ghyslas el sy S



P45 O ola e s

251 ol glaediS sodol> ) eslitul 5 5 5ei 4 5
Lls Wi S|l oS Sl o ax 5 b bl ol
3 S S L gbs S Olg e o 5 sls SRals

3)“&&“)%‘)@&‘)’%

S VAT o lagb 5 op et il o (Sl e ¥
O e Dl gy 53 15 S e S S g 93 S (slaos S
Joe ez Ol rlins wlie 5o Laods w56 [iS1 5 58
Bt A e e gy e e sl
A=Y Oldo

A ALl S 5 ep il o Olsl o w330l 0
a5 s ol oesl (Eisenia foetida) s+ o5 555

Sl iasy aee Vermicompost 5 ;b i JoSe
Slmis (¥ UL;,.Z Afd .)J.> g(Qlﬁl ‘}WL..I:\;M{) 4.l>un> 6)}}(}_

A=A

6. Arnaudin, M.E., 2012. Benefits of Dung Beetles
(Coleoptera: Scarabaeidae) on Nutrient Cycling
and Forage Growth in Alpaca Pastures. M.Sc.
Thesis, Crop and Soil Environmental
Sciences.University of Virginia, PP: 1-97.

7. Bertone, M.A., Green, J.T., Washburn, S.P.,
Poore, M.H., and Watson, D.W., 2006. The
contribution of tunneling dung beetles to pasture
soil nutrition, Plant Management Network. PP:
1-12.

8. Braga, R.F., Korasaki, V., Andresen, E., and
Louzada, J., 2013. Dung Beetle Community and
Functions along a Habitat- Disturbance Gradient
in the Amazon: A Rapid Assessment of
Ecological Functions Associated to Biodiversity,
Journal Plos One. PP: 1-12. DOL
10.1371/0057786.

9. Brown, J., Scholtz, C.H., Janeau, J., Grellier, S.,
and Podwojewski, P., 2010. Dung beetles
(Coleoptera: Scarabaeidae) can improve soil
hydrological properties, Applied Soil Ecology.
PP: 1-8.

10. Carlton, J., 2012. Dung beetles good for
rangeland health, Livestock Nebraska Farmer.
1p. www.FarmProgress.com.

20

(Ol ool Consj o) (6 5l (letn sy s

~SL g b Sslite glapls S e L OSLS b
38 es 5l s 5G8s Lol Ol b Al e ooslie sls
£ OS5 meils ble ol b oadaly 55 Sl ie ol

S b St ST Ly e 3 Dl Gl A

@l;.a

5 ol paisad) S owm la g, IYAY Cp R (S )
wmio (s I Sl (plerd 5 Spd sbaa o
AArd

CS TS 3 epr e o 2SS b g A Y
055 AL s g5 oy Sk slayyst S avay
s (ot DLl 5 okt Chlim Ko 53 5581 slan S
oolad YA W (Ol p] elbidian s dlowe) ALS Gla iasy

A=Y ases ()

S e S o gamn N ITAT L lis e T
5o bayd sl Sy s Lapls S e e (s sl
IS abOLL il 5 Jlomn e Dbl ilans o3l o
M amio s o&znsﬁcu cSLiSls )
11- Campos, R.C., and Hernandez, M.I.M., 2013.

Dung  beetle  assemblages  (Coleoptera,
Scarabaeinae) in Atlantic forest fragments in

southern  Brazil, Revista Brasileira de
Entomologia, 57(1), PP: 47-54.
http://dx.doi.org/10.1590/S0085-
56262013000100008.

12. Davis, A.L.V., 2002. Dung beetle diversity in
South Africa: influential factors, conservation
status, data inadequacies and survey design,
African Entomology. 10, PP: 53—-65.

13. Gee, G.W., and Bauder, J.W., 1986. Particle size
analysis, In: A. Klute (Eds), Methods of Soil
Analysis, Part 1. Physical and Mineralogical
Methods, 2nd ed. American Society of
Agronomy, Madison.Wisconsin, USA, PP: 383-
411.

14. Hanafy, H.EE.M., and El-Sayed, W., 2012. Soil
nutrient as affected by activity of dung beetles,
Scarabaeus sacer (Coleoptera: Scarabaeidae) and
toxicity of certain herbicides on beetles, Journal
of Applied Sciences Research. §(8), PP: 4752-
4758.

15. Hanski, I, and Cambefort, Y., 1991.
Competition in dung beetles, In Hanski, I. and Y.
Cambefort, Dung beetle ecology, Princeton
University Press, Princeton. USA. PP: 305-329.



P45 O ola e s

16. Herrick, J.E., and Lai, R., 1995. Soil Physical
Property Changes during Dung Decomposition
in a Tropical Pasture, Soil Science Society of
America Journal Volume 59, no. 3, PP: 1-5.

17. Horgan, F.G., 2001. Burial of bovine dung by
coprophagous beetles (Coleoptera: Scarabaeidae)
from horse and cow grazing sites in El Salvador,
Eur Journal Soil Biol. PP: 103—111.

18. Hutton, S. A., and Giller, P.S., 2003. The effects
of the intensification of agriculture on northern
temperate dung beetle communities, Journal of
Applied Ecology. 40, PP: 994-1007.

19. Lupwayi, N.Z., Hanson, K.G., Harker, K.N.,
Clayton, G.W., Blackshaw, R.E., Donovan, J.T.,
Monreal, M.A., 2007. Soil microbial biomass,
functional diversity and enzyme activity in
glyphosate-resistant ~ wheat-canola  rotations
under low-disturbance direct seeding and
conventional tillage, Soil Biol Biochem. 39, PP:
1418-1427.

Mendes, J., Linhares, A.X., 2006. Coleoptera
associated with undisturbed cow pats in pastures
in Southeastern Brazil, Neotropical Entomology.
PP: 715-723.

21. Nichols, E., Spector, S., Louzada, J., Larsen, T.,
Amezquita, S., Favila, M., Scarabnet, 2008.
Ecological functions and ecosystem services
provided by Scarabaecinae dung beetles,
Biological Conservation. 141, PP:1461-1474.

22. Nyeko, P.H., 2009. Dung Beetle Assemblages
and Seasonality in Primary Forest and Forest
Fragments on Agricultural Landscapes in
Budongo, Uganda, biotropica. 41(4), PP: 476—
484.

23. Olsen, S.R., Sommers, L.E., 1982. Phosphorus
In: A.L., Page R.H., Miller and D.R., Keeney
(Eds), Methods of Soil Analysis, Part 2.

20.

(Ol ool Consj o) (6 5l (letn sy s

Chemical and Microbiological
American Society of Agronomy,
Wisconsin. USA. PP: 403-430.

24. Qupta, P.K., 2000. Soil, Plant, Water and
Fertilizer Analysis, Agrobios (India). 203 p.

25. Shahabuddin, 2008. The role of coprophagous
beetles on dung dcomposition and enhacement
soil fertility: effect of body size, species diversity
and biomass, Journal Agroland. 15 (1), PP: 51-
57.

Skoczylas, D.R., 2008. Studies of dung-dwelling
insects in cattle-grazing regions of the columbia
basin, washington state, thesis M. S. in
Entomology, washington state university
department of Entomology. pp: 1-100.

27. Slade, E.M., Mann, D.J., Villanueva, J.F., and
Lewis, O.T., 2007. Experimental evidence for
the effects of dung beetle functional group
richness and composition on ecosystem function
in a tropical forest. Journal of Animal Ecology.
76, PP: 1094-1104.

28. Verdu, J.R., Numaa, C., Lobo, b.J.M., Martinez-
Azorin, M., and Galante, E., 2009. Interactions
between rabbits and dung beetles influence the
establishment of Erodium praecox, Journal of
Arid Environments. 73, PP: 713-718.

29.Whipple, S.D., and Hoback, W.W., 2012. A
comparison of dung Dbeetle (Coleoptera:
Scarabaeidae) attraction to native and exotic
mammal dung. Environmental Entomology.
41(2), PP: 238-244.

Yokoyama, K., Kai, H., Koga, T., and Aibe, T.,
1991. Nitrogen mineralization and microbial
populations in cow dung, dung balls and
underlying soil affected by paracoprid dung
beetles, Soil Biology and Biochemistry. 23, PP:
649-653.

Properties,
Madison

26.

30.

Role of Dung Beetles in modifying soil physical and chemical
properties in the semi steppe rangelands Shahrekord

Doustani M.}, Tahmasebi P.}, Rahimi 1.2 and Omidzadeh Ardali E.®

! Range Management Dept., Faculty of Natural Resources and Earth Sciences, Sharekord University,
Sharekord, I.R. of Iran

2 Range Management Dept., Faculty of Natural Resources and Earth Sciences, Zabol University, Zabol,
I.R. of Iran

®Terrestrial Ecology Dept., Faculty of Science, Ghent University, Ghent, Belgium

Abstract

The present study aimed to investigate the effect of functional groups dung beetles in
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modifying some features of soil physical and chemical Decomposition of cattle dung
on pasture University Shahrekord in a randomized complete block design. In order to
Grid with holes the size of large and small cattle manure in seven different modes, plus
a control state with three replications each was selected as treatments. The results
showed that soil physical properties Clay percentage control (23%) less than all states
and greatest amount related to states 1 and 3 (each 32/83%), respectively. In the first
state all the functional groups dung beetles were present and In the third state the
possibility of presence of dwellers, large and small tunellers and also absent and present
of large rollers and small rollers respectively there was, In the case of silt In the state of
7 In the absence of all functional groups Dung Beetles and there was only animal dung
was lower than all states (32/83 percent) and greatest amount related to case (state 5) in
which the possibility presence of dwellers, absent of large tunellers and present of small
tunellers and also absent and present of large rollers and small rollers respectively there
was (38/50 percent) and in conjunction with sand state 3 (29/66 percent) was lower than
all states and most of related to controls (42/33 percent). Also the chemical properties of
soil obtained different results in a manner that controls in relation to phosphorus and
potassium (460 mg per kg respectively 17/55) of all states were lower and greatest
amount of the elements related to states 2 (possibility of presence of dwellers, presence
of large and small tunellers and also absent of large and small rollers) and state 3
(respectively 40/38 and 770 mg per kg). In the state of manganese, the highest and
lowest levels of the elements related to states 1 and state 3 (9/44 and 6/32 mg per kg)
and the Cu highest and lowest states respectively 7 and 1 (1/35 and 1/06 mg per kg)
and in conjunction with zinc and iron results showed that most of the elements related to
states 1 and 3 (respectively, 0/87 and 6/74 mg per kg) and the amount of each of the
elements of the controls (0/72 and 4/80 utility mg to kg). The results of elemental
calcium showed the highest and lowest levels of the element related to states 4
(possibility of presence of dwellers, absent and present of large tunellers and small
tunellers respectively and also present of large and small rollers) and 3 (7/79 and 6/24
Akvan mg per liter) in conjunction with magnesium highest and lowest rates of 6 states
(possibility of presence of dwellers, absent and present of large tunellers and small
tunellers respectively and also absent and present of large rollers and small rollers
respectively) and state 2 (respectively 51.3 and 77/2 Akvan mg per liter) and the sodium
element greatest amount related to mode 2 (1/66 Akvan mg per liter) and the lowest
element of the controls (0/60 Akvan mg per liter). The results of reviews functional
groups dung beetles in modifying some features of soil physical and chemical Show this
insect through decomposed cow dung some of these features to control the region are
faced with major changes. According to different functions of the different insects to
animal dung, Different soil types and Habitat structure Stressed that more studies in this
area in different natural ecosystems be done.

Key words: dung decay, structural characteristics of the soil, organic matter, insect
dung.
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