(a‘::l’@t",s6})}‘-150‘93‘5(319)6&‘,%jr_,b4,.r:3
- \r*VOMU/}:AJW/}JJWJb

5T STt 2l g S g gl 1 ol 555 5 ol O 5,52 S

03, 95 Cwd S lal s

Y v . L.
63 des g ;;"JJ:‘.*"W‘ d"ﬂ"‘"&’:""’

QAN SRR LTTAR VAL O IERagE)

oA

e S 395 o sledia b,y eiS 5l S 6l Lg.L?JSi'J‘;Mnguhuﬁj}@:hmdhyi 9SS ;:‘,ﬂjgl sbdle o
wdls SIS 53 g Sk Glekis by plralr O 5 Sl e bl ST 5 S ()5 .l sid SU s slagg o slul 4
Jols T35S 5 g0 rassgms £ 5 Y0 0/0 S 7S Culda cili b (g5ll O o it sk S1 Gl pl s Al
4o 03, s SLS a0 s 53 S 31 (5 7S S o S 5o 5 Vo Oles 58 5 (s bglsue 5 o (S 0 sS
oA Pleh 0o MLd il g S chle 5 s e p S8l b)) Bl pd s g Sle Ve kg e Sle Yo gl
0 5 V0 s 95 b ol 5l faS (e mresjews £ ol 6558 b odd Hled S g0 s Ole) Sa gl Sl As g S5l
55 L edd e a0 g Ole) ‘;a‘,ﬁ S (pomen S Iy g MJ}&S.:‘SJL‘ICE—“JQ WSl a5 34 20 ey j gwd
SR chle 5 5,50 A slasled Jlie ST g g5l 558 5 fhn g bkt 558 5 (58 555 5 bslu 0585l mie S
AL ol oS uas e 0L addllas cpl S AS s pas M,;Qd,uicuﬁ}éduu@,s Sasles 53 ISLE 5

e Sl (5 SL e )5 SRl by w8 I el O 08 SE cos (s A

3 Doy (o8 555 (B e 555 it gva 15 IS (slaelly

dw) (CG)JW Lfb om\: ‘@'ML:S emb Sl (sj.lp 43; Al
ULA;J&L J.:@...« aK.:.J\) ‘J<"“f~' LGB ‘wugjﬁf} wuw‘}ﬂj °.5)§ Y
shirani379@yahoo.com : g ;S G 1 L3 J stn *

Yy



VYAV Dbl /95 o5led / 53 5 oy Sl / (Lombe lin 5 (55,5058 038 5 p ko) S 5 OF gl 0 435

@l_i. Aol e S ;\de".}l.w a= 310 gles 5 59, Vo0
SSLs ol 6 SL @S oS sl olis (VA) O 8es 5 1508
Sl S s 55, PV Sdew 2> Elcoli O157:H7 <=L'.4.3
S S oml sl el b s 4S Qi S 3 S
6L>'-)>d‘u:}_<dijj.v\_1bﬁd§l_g:lﬁdﬁbaev:\‘v
:)bc,_.iSijjél;'-ijg(ml;.-L".C”Ln)”St}.}«.;u.Qm_g
‘J}_Zkﬁ_ag;._&uvél_i-ch_w);;jidgl_gg
e OV A 2 UV a5 (6 keSSl S
SLs Gl sl ol g5 = 1 Lol S eas
S Wsls OLES (V) 0L 5 pagkwrds 3 (YY) das o 20l 58
el J.!j_d Sl L o.l_«;:b‘)] szfsl_s )‘Ji‘f‘-gl] J}S Cf
L;J,:Sb.;)l}:,oASJJJ‘:QUJ(VY)Q\)&M)L:JMW
)Jéjljzgpduéu&);_ﬂﬁjﬁghjﬁ
LS 0355l o5 it S 555 ald g0 st 55 (5L
°°H”J5L>J)-1’“JﬁC‘JJBJUJYbW‘J]@b
&u&;;wwwl.sﬁd«awﬁdgj;QYQﬁ
S8 SLs s Lag 8L sl 5 Jh sy, e las oS
S LIS e 35550 3 se Lo SL Bb 1T0) 55
535 |y S 5, Bl Al e 3 ol andl S O]
o ) S S e S slas SU S
o sm Sl 5 SLs cugb) oS Wlesls 0L s tays,
2 OS5 slag SL S o e e Jolss Sl St
) s S
Lol O glane Caliie laSE s Lag S L] Gas

A5 Whs ;S 55158 e AV B S, S Gasys 6,

PRV
LS (S5 alalr 53 530 (ST ple g 55 Wse bags St
Of 53 Sas a5 K0 GlreaslBls Ko sl &S
Slad Vgame oy Lzl 1y L g5 domilir it OIS
el i bl S ol od S s Las SL
AL Yeoe 5l Sl Sl e S 4 ped G s el
s V) Al oa L Sy BLsd 5l a8 558 23l
X WU Y A
Sl Olmm 0> ols slan S 53 3 g 50 (sl el s S
GSL chle (YA 5V uS e Wl 1) ege 25 T e

Sl ‘r—wf'lf)‘}f{:‘ §— Ol g e sl

[ Ll 4 S <

Ll oals Ol

o D ke 355 0t Ry Ol e eSS
Sleslial (osy 5 (S an oad 8Ll 5l 13 a5 Olje)
o3l Ko 6,5 JWml (VY 5 Ye) syls Saws 08
Cl (1) Jsbo e Sl gt oSl S sk
5 =K 3 (S pdudsds (TA 5 14) Sl el 5 St
oJ sdoms PH 4 e JUst ool 5sls (F) S (555l s
Y 50 sl Ko 6 SLny s S o 5 S Oyl
5 =S ) OLKen 5 s (V) 0L 5 L Sllas
(o) OLLSar 5 63, () OLLSer 5 S (W) 0L Kes
36T OLLSes 5 g g0 (1) OS5 sl
aS sl 0L 55 (M) O 5 s 5 (V) 0L
Sla S b o St s 6,80 Jsl L 5 () ol
Slo pazt 5 e ol > s PH o gb; 05 S
(D13 o301 a3 ) Sl 5 alis slye oal 3 o JT 58
il 3OS e S b Ol o
OF) 0L 5 0,308 (Y 00) el jie Lag S
S Lagg S CS e gl 8 Ll s oS il o
LYo o Ll e gl daul 15 55 a5 Jl s el 0 S
Sl S alesl 55 (1) OLSn 5 Gokd iy o8 20 P
el pldl S s sl S iy sl bl s

S e e gl MSLS AT (6 LS s S sdaline (sl

yy¥



w3 331 JSLE 41 6L o sl p als 568 5 skl O syse

adllas 5,90 S pland 5 (S5 s Sy &) Jodx

BISF2 S5
e =l
§/AY e ey
\VARE Cdw Aoy
AQ/AY o Ao
Vo Jolas el Sy S Ao
Ve (e n rimrioed) (S Sl LG
o/Y'f oS doss
14/™) (celo e Sl) gl SHasda Solaa
\/0 (oS o il 5 09) s alb o paiee o
YV (xS o il 0 5) (b (o saieo

S p A g b S L Obend ) (7)) e Js
ok 03,51 (V) o 53 S plars 5 (Kb Sl sa
Sl
768 28 5 S glaf e sl eslinal 3,58 S e 358
Slacl Lad g Olwd; an e St slags s
3 e s i S s 7 s VIO /O (6555 b eslial 5 ) 5
CiS alesl 45 Lud 4 Ol SLbI Slacaay 5555
Gilweslal 51 s 3y e Lol cpl ISLs 2l 6 SU
O35 e ) DS 53 5 Ve Ul (S gl s
Ll SUs i das S 5l S s 5l (S
Slos bas il Jlisype g3 L plac T g
03 S G35 3l ey 5 At oslaer sdal sy
il S e e (555 p3Y Olsean O gladiped
L G esls iS5 (EMB) 5L ol
YV o slas L 5L SOl ps colo VY Sdeds CiS Jases

L;l_ht"

CiS Lo mee 53 () Ldd esls 1,351, 8 Sl as o
LS e Ay 3L i p S sbas SL b e o5 5]
sl S plw 5 JSLd il o sU jasi i3 ¢l oS
el (6 Kos Bl ciS slada e 5l e ij
(SH2 indole motility) SIM (Triple Sugar Iron Agar) TSI

AR

il Ol Jsb 5 Sbt lslaz s 5 6 plud sk 4 (Ko
ol 2S5 5t s Al Uy LSl s sl 58
S s (F0) OS5 2,5 (FF) ol 2y (580 JUsil
a5l 2S5 LS g s SLS SN oS >
S &S Nk azmd ol 4 5 Al 13 oLl 5550
S ole (SSas LS s ISl al o SLes -
Al 035 Vb 1y ol ol Jds 05 hnd 2S5 L S
Al Cnd b IS5 LS s s

SO 53 Lt 2l 6 SL oS > (S8 5l AT
s N 58 b s 5 035 s St
Sol Sl slassS Sl eslinad g e 53 1 Lo 0T &S >
st ) sy G b alllan ol 55 ol 1S el
g a3l ol s3T JISLs 3l (g SL oS > ol O
RUtKY ¢l>.u’\ @3 s St 535S

L fgs 9 2lge
R WSO, B P LY Py (5 U S PCY ) S
3 Yo gLl as osyp s S bl e 5, 2 BEEHN
o Gas 3l o3l 550 St S plondl el Vo
oy (65,5LiS e a8 iils s e 3l (g Sl Yo LS



VYAV Dbl /95 o5led / 53 5 oy Sl / (Lombe lin 5 (55,5058 038 5 p ko) S 5 OF gl 0 435

L ol il 53 bylsn 5 5LS (20 58 69
ALl (st Ol RIBILLO S 55 OLS
et Gla0 g 3 ol ot (sl o 53 JSLa )
(3 malS (sl 58 L el

e gte 5550 L B 48 e p s o VIO (5555 3
d)ﬂc—“}. St oS el et gl s o
DS Ly 558 a o Lt Jlag slad st Sl s o
AL bl oy s ey U s dol adsl L s ol
bl rte il b 5 (Y JSE) e I JSL
S aS ol bl [2alS (6ol8 558 Oley s JSLs 2l (S,
S bl ) e o CBlE G aplsy S
i e 55 S L ed s (g slamer o s JSLs 3
Cldan als plandlas b o Gl de s Sl s
G L cble Wy, S Js a5 555 5,550 3 ralS
Lol S 5 S e 38 3 S

Ailed 5 e p e R S kS 08 03
L3 (S Bl T gl 53 Ko (65 5
L s sl Olas 5158 558 5o (7 JS8) ol 0L i
DL (28l iy IS 30 o S Bl g il 2l
23 ey o an Sl p iy il o aS Gl Bl
Sy O Sl ol JISLa il 6 SL s hle bylse 38
OF 3l 55,05 1y 355 e e SLo o sl 0 Jler L3 o
edloos Vo 3 eS ol Ul e s Ce i chale
il Rl (e 38 3550 55 ey o e 4 Sl
ol Sl il o s ble s el sy S L
AL el e SUa el s Al 3 S sba (ol
AL B il L W g e ety ST
S o g 5 S 538 ol S

Cbile o bl O gyt e slasles S

o ole) s JISLa Lal
03 Sl sl s cble il 558 slales

ST &l iew s (Methyl red — Voges Proskauer) MR-VP
cwja.?uéj)ﬂ oJJ,S J...;":) ;9’}15 Sldss (Y‘\) L ealazal
k;d”‘.)\_h u:_QMJuJ_J JL‘)LQ_«.; co.l_':)' JZ‘)LQ_«.: Lf;-’)l_’
A (Sl 5 s ey (S S

%5 Cj_}a V_!G BN J_l)};‘SU Q)j_.p‘b u:"AJ):' u:v“
@/0) LacsT (g5 Jyl L sS6 .0s plomil 1SS aw b ol
‘gr‘;f) J)j Cj_a f}b)jlsl_‘! ‘(J—:“’f M)Lin? )Y/O
Slyble o akes s sel Cowsas laosls 3y (b dses 5 g5
S Lap Kl aslis 5 s 4525 MSTATC (5,L]
La S5 e A plndl Ao s SO (bl a3 oS5l
Laosls QI JL_ﬂJ.a 6‘JJ 9 A V-w) Excel ﬂf‘ff’ Lias L
Al w:wlil Js

Cou g mls
22 PS8l oS s pe p oS Gbsles S
il lag ) 4o
wole ;-‘)j 255 slsles JHF Y ) gl S s
o315 QLA 2o puiagj s 75 VO 0/ (5555 55 o S
355 L edd [l a0 st Oloy So ) i ol ol
Vazt 0T s oS 550 658 5 bslsue slassS 51 zi 2
aS sl e 35S s3 s BB TS sl slie 3z
it JSLs 21 65U sl sl el 5 ad, el
S ol S 5 olS (g3l pslae 58 58 s Sy o
S Wile AL g s sl g (ghls 45 udls g pls e
Sl ) Gl nbe DLS 5 ol el sk s
shssben slag SL cbls s ISLs 5l o s
G0 Ol a5 an (S 3l i sls glas S
305 S an 035380 31 Gt OF o Olin 5355 (M6
OSLSS 255 slaslesd &5 5580 o opl ol (T0)
(Y dsl sl Oloj (Sl 5 glalin 8 sla il
(So3d 2 fS) Fn g iasgm 10 N 6) 50 Lo
a3 g 3ledd gslaer JSLE 3 (5 SL chle

YY¥#



w3 33T JSLE 41 s L o ssol p ls 558 5 bl O syse

Sl

—— 05 —mglSesS e b

3
S b
3 ’
% 5 |
J4 ]
g"\ 5 —
3
E ) -
Zﬂ 1
3 0
Y
7’\ Q
B‘\
kY
‘e
o
‘,’L
)
g_q\
%
B“\
T
I‘é,
\Q“'\
2
3}
.

( i

Yyv

8]

I~

6 10

[wa]

PR

o g ey ewd o0 (6585 53 JSLE LN 6 S ws; goen ) JSW

—— s oS

[sp]
|

8]
1

I~

I
PRIR

By

7o g g3 g3 VIO (5% 50 JSLA AN 6 S ws ) poe Y ISS

- —— 0 g oS
ﬂ I
Q o) 10 15
pedss

o oy F o 53 (ML S 6 S as e YIS



VYAV Dbl /95 o5led / 53 5 oy Sl / (Lombe lin 5 (55,5058 038 5 p ko) S 5 OF gl 0 435

—_ He
=1 5] 1
]

(i e > ol 6 55U il 4oy S

—
et

0.5

2.5 6
Gro iy o) (Solel Of (6558

ol 53 gy ozl a5 5l s S 553 Kily alie By JSLE 51 Clle il slas, 08 51 F IS

o Pley 6L ey sl 5 g8 s @bl O Gosd SU Ll 4 @l Y Jsus

F Sla o 0L REBREE S s
YY/o 08V \Y/2vA Y Soss
Y OO/FYEY $¥/IAAY Y Y
\idian \VARR A\ 13 S X s

ooy 4553 Y OU 03,85 5 St Jslos S ) 35
i Lags S 0dd S o Jos (21 (V7) 554+ (DDL)
S AL e Gl sty slag s ade s St b e
Ol Jlome Sile 131 L 10 63450 S 3 e 655

() Ao 28 St s lags SL sl S

Sloy 5o ASLd 3 (5 8L chle 5 5358 slasles

SIS
S5 os SLa il s clle s s slasles
S Al O s o el esls 0L ()
0> MSLi i g sl chle s il glajles
355 (Y Jadr) dd ls e o s SO sobel e
LS)}TC“’.' Slos oo e SL clle s Gl

D 4 ‘)‘J ‘))‘.«\_A«UI L).‘!‘J_:AS‘.;_}LJ/J)J)J)_: PYS W

o/e) Jloz Ch.ﬂ 03 Gl e ™Y

laslas 48 sl 0L il ool 0l 23,50 (F) s
Ay So subal Tl 3 oS Lkl g5 e
03 ISt s Sk e o i (Y ) LSl s
O s SOt p S e b e el S LSJ)T@"’.' oo
CllE e eeadows P osE 03 5 e e
5 Sls olalks s el Dls 1 Jliie o a8 (6 8L
oS s o L (M) O, 5 s 9 (FF) 0L,
S L3 8L S s s Sl e s
AL per S8, N S GO S T O
gl LU Sl e Ly e U SIS 3
3550 IS 3l (6 S Uil 05,8 e shea Ll 5 e
5,8 15 eslal
Sl 5ol ISLs il sk el e ol )

YU Gel sl (o imad 355 00 S0 ) ) oy

YYA



w3 331 JSLE 41 6L o sl p als 568 5 skl O syse

(=1}

3

=)

ik o olasd) g sl lal oy IS0

-

oz o 53 3 ine ED| S8 Nl alie Gy >

=
=3

S

Gy

o
[

\[:,\

s Doy 53 ML 8l g S chle 6058 slasles 10 IS

C«ﬂ‘MJb@

Gl s o olass) 6,551 cdale oo S
5]
|

0.5

2.5 6
e p i soms ) ool Of 555

Sl alie Gy g & Do) 5o Lo 30 8L clale 5,8 5 ookl Of il glag, s i J1 5 S8

Cwl Ao 3 e Jlez>| ch.u 23 s gme SN 5 0

L5 palie (Bpe 558 5o S Jl s e ASLa Al g St
shess Sl 5 i) el 4 3503 s i WG T 0 S
oS bylme 558 55 (YY) o5 e ASLEL20 6 8L ook
5 SN Olpn ol (55LS 5 (o0 558 53 3l b s

el 803 358 53 i JSLd 21 (6 8L e

bl s sS s bl o il glagg) s filiss
oA Pley oo S 3l s S
6)[_:’1%)1;&_1:5&6&&)}; sl les ui;&.ajﬂ\.:laﬁf@b'

ol ST oS (ot D s 63,51 () S 55 el 355

AR

S oS sl OLa (M) OS5 Ko b adlllas ol
0les 8l s (658 58 5l e T JsSLs il S
03,5 &S 558 Db e il Oley IS Lol g sl
sl SU 31 (680,08 (ol e &S Ky e 1y JoLie
355 033590 45 3l QLIS 15 (F) OLKes 5 <obls il
oS ) 8L Ll s (S lalsie 4 58
Slpd b oy ke Gus ssdas 1 O s oS das s
25 olie 58 555 53 ppimmen il 555 5 se SIS
Al ag s LB 8 slse Shls a8 3l s SIS 568
Sl 5 A gl e SLS 5 bl ol 5 S



VYAV Dbl /95 o5led / 53 5 oy Sl / (Lombe lin 5 (55,5058 038 5 p ko) S 5 OF gl 0 435

S S5 ilols w8 s X Jpur

F Sla o S0k @33l a5 et e
74 Y/AYO Y O e S
JARNY ¥ oLl

Y Js

o/o) Jlex| Cla.a 05 Sl g ™

R PPV IR QPR

t B *std Jas
o/AoY AVARRESRV/AR <ol s
—Y/OVA” —o/140 £ o/o0f EC
YAYS S o/FY £ /YY) pH
Log Concentration = 1.211 — 0.195 EC + 0.470 pH Je

o/o) 5/°0 Jlox C]a.ﬂjs Soldsan g jag &

03 e 35S 5 jalS ol Ajdb;ﬂ)’l)w| <38
Cmezr kS opl Ol ld g da>de LB oL5 (5558
35750 S SL Comar S |y bylse 558 55 (6 5L
ol S35 55150 uilisls @ Joder 1o Ll (S e 0S50
sl 0 63,551 (Y) Jgd= 53
Clos o3 ds Ol La hay 5 305 55 S, 5boles
Cble e G S adaly 5 IS (Sl 8 s
i s Sl PH 5 osh 5 Sk al s s
Jadr 53l b Ol 5 0o S5 ilisls & s

RGO P eb)_ﬂ (\c )V)

& S 4o
i Kl o5 el e belse 51 S ol S 052
Els 2 SLE s Sl g sL VL 5 Gl ks
ey Sl e S ybany (6550 4 315 0L sdel s
ke glas S cpiman i Ol s 580 chle Jtals
e s S35 Sl Bl ol 1 5
Dbasd 53 o lBlE 1 S (e 558 led s oS hkle

AL ehle o Les e p e o0 st S
Aoy S a3 ls e 658 558 Oles 5l s &
s 6 SL eble U Lol axils (L
VIO (st 53 3l by se 5 80 glas S e
e S35 L gie (555 oS ey s S
Tl 53 GOl e SV (6555 Hlad aw a1y 50 e
oA Pled s Skl g SL chle k5l as s S
il e oa (S5 53 S boles bl (2atls 3 s
35S Slos 3l s S Chle  bge 5 oS (505
Colda il 055 VU el cul B aGls 550 Sl pae £ e
Ceslie il el ol S el e 58 S S
o531 Lo S 5 odd B e 358 Sl e e slags L
Sola s 1y Lagyss ol 53 00be o35 Ol 5 058 ol 5l
GRS SRl alS e o e Sees RS G055
el aiils ol pre sba 35S p g aw a5l s &
5 e 055 o s se e Sl )50 o
D bl 558 s cl eSSt sk
538 93 3l s 558 Gl s el LB alS

Yo



w3 331 JSLE 41 6L o sl p als 568 5 skl O syse

SalS 68U cble (g pd Bl Ly cils bl of Cble o a5 e S el Caeen o odos (555 558
Sl S Sles o5 5 Slos Bl s MLl g S

oalaiwl 2,40 tl...c

93 )J&_a.l.“ouL;” 6\.&3}5)‘ ol bbTWf; 6\.&&}5[4 Q».J:).vjw AYAV S e A C} L;"‘).L.a.o ) 6 o ‘JN»’LM .L.) A

2. Bitton, G. and R. W. Harvey. 1992. Transport of pathogens through soils and aquifers. PP: 103-124. /n: R. Mitchell,
(Ed.) Environmental Microbiology. Wiley-Liss, New York.

3. Bradford, S. A., Y. F. Tadassa and Y. Jin. 2006. Transport of coliphage in the presence and absence of manure
suspension. Journal of Environmental Quality 35(3): 1692-1701.

4. Bradford, S. A., V. L. Morales, W. Zhang, R. W. Harvey, A. I. Packman, A. Mohanram and C. Welty. 2013.
Transport and fate of microbial pathogens in agricultural settings. Critical Reviews in Environmental Science and
Technology 43(8): 775-893.

5. Crane, S. R., P. W. Westerman and M. R. Overcash. 1981. Dieoff of fecal indicator organisms following land
application of poultry manure. Journal of Environmental Quality 9(1): 531- 537.

6. Darnault, C. J. G, T. S. Steenhuis, P. Garnier, Y. J. Kim, M. B. Jenkins, W. C. Ghiorse, P. C. Baveye and J. Y.
Parlange. 2004. Preferntiol flow and transport of cryptosporidium parvum QOocysts through the vadose zone.
Vadose Zone Journal 3(1): 262-270.

7. Entry,J. A., R. K. Hubbard, J. E. Theis and J. J. Fuhrmann. 2000. Coliform bacteria: II. Survival in soils. Journal of
Environmental Quality 29(3): 1215-1224.

8. Farhangi, M. B., M. R. Mosaddeghi, A. A. Safari-Sinegani and A. A. Mahboubi. 2011. Unsaturated Transport of
Cow Manure-Borne Escherichia Coli through the field soil Journal of Water and Soil Science 16(59):127-140.

9. Faust, M. A. 1982. Relationship between land-use practices and fecal bacteria in soils. Journal of Environmental
Quality 11(1): 141-146.

10. Filip, Z., D. Kaddu-Mulindwa and G. Milde. 1988. Survival of some pathogenic and facultative pathogenic bacteria
in groundwater. Water Science and Technology 20(2): 227-231.

11.Gerba, C. P., C. Wallis and J. L. Melnick. 1975. Fate of wastewater bacteria and viruses in soil. Journal of
Irrigation and Drainage Engineering 101(13): 157-174.

12. Gargiulo, G., S. A. Bradford, J. Simunek, P. Ustohal, H. Vereecken and E. Klumpp. 2008. Bacteria Transport and
Deposition on under Unsaturated Flow Conditions: The Role of Water Content and Bacteria Surface
Hydrophobicity. Vadose Zone Journal 7: 406-419.

13.Hagedorn, C. and E. L. McCoy. 1979. Soil suitability for on—site waste disposal: Development of genetically
marked Escherichia coli strains as tracers of subsurface water flow. Water Resources Research Institute. Oregon
State University, Corvallis.

14. Hagedorn, C., D. T. Hansen and G. H. Simonson. 1978. Survival and movement of fecal indicator bacteria in soil
under conditions of saturated flow. Journal of Environmental Quality 7(1):55-59.

15. Hardie, M. A., W. E. Cotching, R. B. Doyle, G. Holz, S. Lisson and K. Mattern. 2011. Effect of antecedent soil
moisture on preferential flow in a texture-contrast soil. Journal of Hydrology 398(3): 191-201.

16.Jewet, D. G., T. A. Hilbert, B. E. Logan, R. G. Arnold and R. C. Bales. 1995. Bacterial transport in laboratory
columns and filters: influence of ionic strength and pH on collision efficiency. Water Research 29(2):1673—1680.

17.Kibbey, H. J., C. Hagedorn and E. L. McCoy. 1978. Use of fecal streptococci as indicators of pollution in soil.
Applied and Environmental Microbiology 35(3): 711-717.

18.Kudva, I. T., K. Blanch and C. J. Hovde. 1998. Analysis of Escherichia coli O157:H7 in ovine or bovine manure
and manure slurry. Applied and Environmental Microbiology 64(4): 3166-3174.

19.Lang N. L, S. R. Smith. 2007. Influence of soil type, moisture content and biosolids application on the fate of
Escherichia coli in agricultural soil under controlled laboratory conditions. Journal of Applied Microbiology
103(14): 2122-2131.

20. Lindqvist, R. and G. Bengtsson. 1995. Diffusion-limited and chemical-interaction-dependent sorption of soil
bacteria and microspheres. Soil Biology and Biochemistry 27(3): 941-948.

21.McMurry, S. W., M. S. Coyne and E. Perfect. 1998. Fecal coliform transport through intact soil blocks amended

¥



VYAV Dbl /95 o5led / 53 5 oy Sl / (Lombe lin 5 (55,5058 038 5 p ko) S 5 OF gl 0 435

with poultry manure. Journal of Environmental Quality 27(5):86- 92.

22.Mosaddeghi, M. R., A. A. Mahboubi, S. Zandsalimi and A. Unc. 2008. Influence of organic waste type and soil
structure on the bacterial filtration rates in unsaturated intact soil columns. Journal of Environmental Management
90(12): 730-739.

23.Mubiru, D. N., M. S. Coyne and J. H. Grove. 2000. Mortality of Escherichia coli O157:H7 in two soils with
different physical and chemical properties. Journal of Environmental Quality 29(11): 1821-1825.

24. Nicholson, F. A., S. J. Groves and B. J. Chambers. 2005. Pathogen survival during livestock manure storage and
following land application. Bioresource Technology 96(11): 135-143.

25.Nodar, R., M. J. Acea and T. Carballas. 1992. Poultry slurry microbial population: composition and evolution
during storage. Bioresource Technology 40(4):29-34.

26. Park, S. and K. Song-Bae. 2009. Adhesion of Escherichia coli to iron-coated sand in the presence of humic acid: a
column experiment. Water Environment Research 81(14): 125-130.

27.P.Brennan, F., V. O’Flaherty, G. Kramers, J. Grant and G. K. Richards. 2010. Long-Term Persistence and Leaching
of Escherichia coli in Temperate Maritime Soil. Applied and Environmental Microbiology 76(5): 1449—1455.

28.Patni, N. K., H. R. Toxepeus and P. Y. Jui. 1985. Bacterial quality of runoff from manured and non-manured
cropland. Transactions of the ASAE 28(4):1871-1877.

29. Rahimie, M. K. 2005. Essentials of Medical Microbiology. 1" (Ed.). Aibig Press. Iran. (In Farsi).

30.Reddy, K. R., R. Khaleel and M. R. Overcash. 1981. Behavior and transport of microbial pathogens and indicator
organisms in soils treated with organic wastes. Journal of Environmental Quality 10(1): 255-266.

31. Sepehrnia, N., A. A., Mahboubi, M. R. Mosaddeghi, A. Safari-Sinejani and G. Khodakaramian. 2014. Escherichia
coli transport through intact gypsiferous and calcareous soils during saturated and unsaturated flows. Geoderma
217(15): 83-89.

32.Sepehrnia, N., L. Memarianfard, A .A. Moosavi, J. Bachmann, G. Guggenberger, F. Rezanezhad. 2017. Bacterial
mobilization and transport through manure enriched soils: Experiment and modeling. Journal of Environmental
Management 201: 388-396.

33.Shang, J., M. Flury and Y. Deng. 2009. Force measurements between particles and the air-water interface:
implications for particle mobilization in unsaturated porous media. Water Resource Research 45(6): 64-69.

34, Shrestha, S., R. S. Kanwar, C. Cambardella, T. B. Moorman, T. E. Loynachan. 1997. Effect of Swine Manure
Application on Nitrogen and Bacterial Leaching through Repacked Soil Columns. ASAE Paper No. 97-2164. St.
Joseph, MI: Paper American Society of Agricultural Engineers (972164): 20 pp.

35. Stocker, M. D., Y. A. Pachepsky, R. L. Hill and D. R. Shelton. 2015. Depth dependent survival of Escherichia coli
and enterococci in soil after manure application and simulated rainfall. Applied and Environmental Microbiology
81(14): 4801-4808.

36. Tate, R. L. 1978. Cultural and environmental factors affecting the longevity of Escherichia coli in histosols. Applied
and Environmental Microbiology 35(3): 925-929.

37.Torsvika, V., J. Gohsoyr, F. L. Daae. 1990. High diversity in DNA of soil bacteria. Applied and Environmental
Microbiology 56(50): 782-807.

38. Vasiliki, I. S. and C. V. Chrysikopoulos. 2011. Transport of biocolloids in water saturated columns packed with
sand: Effect of grain size and pore water velocity. Journal of Contaminant Hydrology 126(11): 301-314.

39. Vergine, P., R. Saliba, C. Salerno, G. Laera, G. Berardi, and A. Pollice. 2015. Fate of the fecal indicator Escherichia
coli in irrigation with partially treated wastewater. Water Research 85(2): 66-73.

Y¥Y



Journal of Water and Soil Science (Science and Technology of Agriculture and Natural Resources)
Vol. 22, No. 2, Summer 2018, Isfahan University of Technology, Isfahan, Iran. e

The Effect of Salinity of Water Irrigation and Manure on Leaching
Escherchia coli in Disturbed Soil Columns

H. Shirani'’* S. Shirvani' and M. Moradi?

(Received: January 27-2017 ; Accepted: September 23-2017)

Abstract

In recent years, microbial contamination of surface and groundwater is a serious problem in some countries, leading to
dangerous diseases. Soil salinity and irrigation water can affect the amount of transport or survival of bacteria in soil. In
this study, the effect of different levels of salinity of irrigation water with EC: 0.5, 2.5, 6 ds/m and three manures
including poultry manure, cow manure and the mixture of poultry and cow manure with 10 ton ha™! on the transport of
Escherchia coli was investigated in disturbed soil columns with 30cm height and 10cm diameter under unsteady-state
water conditions. The concentration of Escherchia coli was measured. The severity of the effluent contamination of the
treated columns with water salinity was 6 ds/m, which was less than that with the salinity of 2.5 and 0.5 ds/m. This
difference was significant at the 0.01 probability level. Also, the effluent contamination of poultry manure-treated
columns was greater than the cow manure and the mixed manure, and the contamination of mixed manure was greater
than that of cow manure. The interaction of different salinity treatments on the concentration of Escherchia coli in
different fertilizer treatments was significant at the 0.01 probability level. The results showed that the concentration of
the released bacteria was affected by irrigation water salinity and with increasing the salinity, the concentration of the
bacteria was reduced.

Keywords: Breakthrough curve, Poultry manure, Cow manure, Effluent contamination

1. Department of Soil Science, Faculty of Agriculture, Vali-e-Asr University of Rafsanjan, Rafsanjan, Iran.
2. Department of Virology and Microbiology, Faculty of Medicine, Medical Science University of Kerman, Kerman, Iran.
*: Corresponding Author, Email: e-mail:shirani@vru.ac.ir

343



