Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

w:“Jj?,wL‘;gS“M ‘hpuju)\mdlqu
Ol gl aoes Clilag w.Lc el
YVE P50 i VAT 5l oy oo ¢ oid 5

ainas OB b ook bl (65,5UES Jpams s S ob SL CukS w)
S o

SSRN  REN SN U{ PPN P P SANP R DR <{ PP S VO I PR FL A PR W

RAVER A RNER YR AV/ VYA sl s

3,08 48 L ja ol g Lied 5y Of 35008 L a8 it an 5 St Gl s (635lES i 3 OB Sl eslial b 5 4
Jpame 5 S ol Sl CadS ooy dlie al Ga by A3l 551005 b dede L5 oo 0T Sl past & w5558 53 ML
5 ok s S L (5]

s WD S Lol OT L bl Jols e Y L islias ulS slacS sy 3lel o b G ol 03 s Soe sz 1zt S50
WAL Ol 3 ole T ke a3 S 08 (6 b AL wlasioas as 50 53 Glabyle 3 i8S 6l LSS Y s 5 (W) Sl b ol
.Ju_;)f =3

AL Sl pad 5 St (g e Sl 010 5 =0 Gas 3l Sbt sladped (S5 S kS s p gl Ady ead sleml s tlaadly
53 e e S S e e 5 IS 0 3 IS eute 555V (glags S alas i (5 sTmer olS 4l 5 s S 3 S el
0 A SMMPNA L IS 0 5 IS 3l 08 S 3 s g 2y T¥Y 350 (620 Bl 0-10 Gas S (6 20 5l =0 s
38 ioled YMPNAY eemL e s o 3 Js s YAMPNA L IS 0 5 S sl s S 2 55 5 ¥+ MPNAemL e g

Al o SRS YO e 4 S s So T asls glags S oslaas wliss Oles S L oS sl 0L s S ghas g 8 4

PN p SIS (S 0 S (slaigle o3 (S (BT e whas OSG igads 0851,

alinejadian@yahoo.com Ol J ol (g5, 5LES Uil St pole 05,5 Slobisl :(J stus odies 5)-)
58 e oals (65, 5LaS sl i S o5 S bkl (i (g S 5-Y

5,5 e o8y (53, sliS 0 aSiils wla S 6y 8 Ll ¢ wli S g ST

55 s o8l (b 2l 0dSTELs oy Shas 03 8 o m (ol S5 = (g5 ) g s SCn | el lS-¥

S5adls T oS3 o S amms 5 (585515 ST 05 S Ltil=0


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

wlaasle 55 1 ol 5 Sl sy s (V) (Yoo f)
Lsls 513 s 3o5m Ldd e ol Gt Sl L S
GG ases ¥ s Ll iped ¥Y Ol ps a5 sl 0L
OLea 5 Alello .csls sy Sl 5 JSLs il
ALl 5l oS A mems 65 amls (W) (TerY)
chle b OO bets el (K53 4 S slae s 555
o s Saigel 5 TAY gl fo MPN/Y emL
YUl () s5d) WS gladises 5 el
sls olas Ox) T MPN/Y v vmL 550 55 15 JsLs
oy S lasdllas 53 (4) (Y01 +) 0, 5 Karanja
é‘ﬁ Ll o 5 1S adlate 55 55 6 b olas b okl J*-’L’
0L 5 ol 53 VT K S Olis 5 655 ¢ 5 2L 3
o s 3asS N 5 0L 3 O Gl les
C«.?Jgﬂ)p;ufﬁalsgu\}ué:l: oLss C-jb s S
Sl 53 0 SIS Blas 35 i slme a5 OLLS 55 4l
5 e 3 (FA X VT £ Y/Y V" MPN/Y+ emL)
Lot olel slas= 0SS A 53 s Sl 5Y
S I 3 s S ELs YV 5 0F/Y s s O ol
s Erfani s S5 eaalin bag iy s JSSI o $ S
Dlad a8 Wisls OLES 545 G 53 (Vo) (WYWAY) 0L e
ol 53 e 3 S ¢ 5 Glag SL s O 5y S
Solal same ol 5 by ol 5 AL Ol L S
Sols pme SRulshl St (g e mla o= Y s Wy o
Slas=s 5 (V) OYAY) oLKes 5 Najafi .csls
V0 Gas 53 ol 3 sl b (ol 4 sls OLi s
ol 5 Kpar S gl Aol g L s sl
RS i Sl BL Clay b s lo 3
sl glartm e bl 4 e L s, Se So
Clo boskd (ol SV e 5 Shes 1531 3,50 5o
Grmer 3 (V) 5 V0) 01 55 s ol jule s 4
Saldsh 5 b Ll S (S5 b S o
s Delibacak) <ol a S &0 ol Sldlas S
S35 oS Slllas Ol jer Ll (VY) (Y2 09) 0L Ken
2 OLLS L Sl g5, baedlS 5l Sn Lo ool 34 5

K22

e SB o L CulS oy

FPRVP)
hag 5 S Gble 53 Sk sy s Sl Of 35S
red 4l Jleda gegslase age Jolo g3 i
Lz (o5, ol 5 S L gl byl sl s
5 sl oo Bl M s Camer w0 s«
2 eyt a pl gladle 5o et BB Sl eslinal
(V) ol ol Jjy S aas y Six slaygis
SO (228 5 b 5 ol il sl o
J>le (b 5l Sl CdS 5ol e bl 4 SO
S G ol 5l 5osliS Bolas (l p adeas
Solatad e i BB by &S Sl 1o
e a3l (63558 3 O 3 508 3 55 o o pime
Sl bl O 5l csllas 5,500 e S ol ol
b O gle s olS (S 1) il s o
Lolas 5,08 G () L3l 3l ol en 4 was ) s
S aASL w4 by st Sl slass el 51 L
(bt o (Seg O el GBS Sl bl ST ek S o
S 2 ped ool Wis S DU (S s S
chli= Olojle Gob Sl skl @l sylulal (ol L3
Gl 4w s LYW Jl s 5588 Caslas
Olpe w0 (ol slas)llbial .ol o35 a5 3550 i
52 G ks 5 basplilal LesS sl slal 5 xe

(F) 553 o o gmien ol 51 Cilisee U5 yLiae
i adal OSL (SKidaes Se SlkS sl o
5 LSS s 5l et Soll slaparls Ypens
ol QLSS o U3 o s eSS S5 5
5 ol Slsge 5 Ce e W 4 eSS
eSS ol G350 plobd & ol LT Ll
Sl Jolse S8, 5 35 4 2l ) Skl s
O 5 Oron (0 5 F) &S s el oSl s ol
b gl s gLl as, a8 Wsls las (8) (1444)
S S5 g S o (slo ks 25, L amli 5
Gl Sl s 55 5 03 b S L 305 1)
ooyl b S L OIS s oles 5 G
OLea 5 Weinberg ¢ s sz 53 Aas o ialS

%9 y)ﬂy
PGP Sl « g 0jlos aduds 093

ll bazo Cublsgs ole ozl Gusg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

Olyed 5 53tz e wludl

AL o pasis oz Py okl 31 B 5 (5l e sed Ol
5 Sl G s e Gae D (gem?) S
il s ek i IS 5s Skt L, Seslul LG
el n Bl = Sl ST S Gasd) oS
A3k e o = OANVOM?) & S o 4 i 5 L
LSS Sy a pa el s 4 1) e LT s
Sradas o Ol 5ol Ol 4 by O 2
Ol i o 0S5 JUS 5l 50 5 S0 g b oS
ez 5 JUEl e S b w28 ot b L]
S!Sl 4 Juate oz 528 L O asida
Slr s S w8 CHES 5 e Soson S 8 o
JlS slas b (oLl T G ol 0e s S e
5 W) 558 Lol O b olal s Sl 5o b sl

A3 Sl LSS LY s (W) ol L ol
Sk (S e lawised slas e Slilesl plnil 51 L3
UﬂT@z(J\Jﬁ)sgﬁ;\&uéﬂjsu~—w~~ Sles!
Sy S L Ot 0 58 51 g 5 S 5 (5 me 3
ot Sleo s g Ldd oy jpemm ¥ S
Electrical) S+ S oSl ol 5 agdenl wile S5 s
(ol & S VO O gil s 53) (Conductivity=EC
s BC 5( Metrohm VfY) Jbzws o pH Ll j «
oo b doles (..WJS ol S (Sension7 HACH)Jlus >
Ol 5 5 Ssi S Al U oS S S 035 s
S OseldenS] Loy Sbt T sl 3sm b _3LSI A
Jte JloS oKimas U 5 JIllnS 25, b Sl IS
5 ol Sy 4 ods LB s Behr labor-Technik
clr LB ey Cintra 0 Jus e g5 xSl oSaws |
3k ¥ e Jue Corning ey o lb ol Sl eslinal U
2l 0 Bud (Sl G pesds Sy 4 S
o33 QL dpdr 03 (S5 5 aloed la il (&
L R
Y s 53 5 S el Saia o soa bl a5l U3
Biochemical) _sla.iss 5L 5550 05! Llods &1
wherd 3L 3,5 0581 5 (Oxygen Demand
BOD { . ;5 4 —l.; (Chemical Oxygen Demand)

égﬁ yﬂp
1P oy« oo o ladh uiinds 0495

Ulpl bazo Cublsgy ole ol s g fu ole solilad

Yev

ol 4 S Sy bl gl OB Sl eslizal 5 ae
Sl Sor oz 1 S Ml o sMe
SN pamn kel Sl S s Cilie Blesl s 3sslos
OF) ol s ge A, b Jsb 5o ol Lo ioslas
bl ONBB Sl  Gda b Rask ol 1
Sl she @3 ol 53 50LS Jsane ST L acslis 5o
Lave b lags L mead 5 & ol oSt oL SL b3l
|2l 3 S s et DSL dlrasial as) 50 55 (2 e
3,8

b by, g ols

Yooem? s o0 Colae ay 2003 YW olo sls 22 sl ans 5o
Gt NS badal (s Sl JUES sl o
Sl g 0diS Sl Dl Jaw g Ja b a8 5 S e
CilS Sllas Gl syse e 3l o3l 1 ey 5 s S
st Cosar 5 SO aewsa ZP FVY o gladsle o)
akss Sl el b 3 5L 3)5e Ol Jlie (23 S o) 4
J3 500 K S g nl 4 s S auls S sk,
G 3l 50l gad Al s) (sl Sl a5 (LT a5
h 5 il S e Ay dmn s Ges adaie 3 (St
5l das g s an3li8) 10 °Cgles s Sl S s Yyth oo

O = (M — M:)KM: o)

ol s 5, Jse b I S Shs Cusby oode ol
Py S S My b Sl o 2 M s
Slam s ol o g, 0 5100 Cles 3 YF h
23 Wsles 5ol b Sl oz by L3550 s

A3 S ailee (ol s gl 3L s e O Sl

_ (B =8

Y
d, oo NP D )

usby 3y desys (Field Capacity=FC) 0, .01 ;5 «
S oS gl sllas b)) el o b s
JB (olad amin oans b nad] g S S s
53 S35 ge S35 agbs 4,5 0, (il (S5l


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

by o S (6 e 5l 010 5 =0 Bleel 3 Sbs i\
Goslpar ol Glated slag la 5 By b 3 5 andls
L S F °C 550 dba)sédjb b s
e S5 eslial 355 s S 4 g b s
Lol mbline Open sl eslanal Lo anils 5 (slads sa
LA eS|, bzl hie Ol 4r mL s ¥ min gl
St gad 53 s bde p 3 JS 5 IS e 3 IS 5 Sl )
bl b 530 MPN i, b ol 4 sas ASle 55 S
S gt S 6,8l G« 55 Ol
2 el @l Gl iy a5 s S e Gileis)
(V8 510) ds an § b

S o bl S s e A b el
cai8 L LAMK)UJ&,‘ sl 5y rals s L)l
Sl glad s ol aias ML L bl 5 e Ol
XEE TR G LS s (Gl L) Wl o
0-10 Gas 3l ol adas OB 3,8 1A 5 A Y
5 JS e RS e S s (5l S (s el
M)Jé@TquBdudﬁjagﬁmrﬁdlS
A esls o Sl 010 5 =0 Ges 53 gl L3
oS 4 o

Ly Jead slgsl 53 wlS wls 5 S 2 b S a e ¢l
035 by b e S Lle ol bl 51w YY h ,
@ gladl gacgs; Olye 4 O 5 8 LS lacis,
9 .l.;b; ul;;:.-\ v.;LﬁMj.’ CJJS .]a.w} )\ uﬁ:l«ﬁj s
Gls 5 (oo el 31 5553 5 G VL) L G6S
5 A o el uT LSS aw 5o a5 s slawy &3
J@;@j@? ol G b s siaed 5l ol J o
(A 510) Bs aokd MPN i, b ol slag U s
@bl 45

o5 3l eslizul b (Cly 5 ol oD bl ase lasles
YL el LS gbssh b sl SAS VA i3l
)'lc;%l@&@f)@.&ﬁ)\}&w}qﬁb)ﬁ)ﬁ
Clﬁ“” > (Least Significant Difference= LSD) ¢ ;» 51

YA

e SB o L CulS oy

DRB Y.+ Digestion) z COD (OxiDirect)
55 ol el 5 i PH (S0 cylis (HACH
b 2elsly cnl S0l sl o S5 slaelaws Ol
GBCUL o3l wdr olSaus L 58 5 ool (S s
eeelS AYY Plus Atomic Absorption Spectrometer
ows b Sl 5 Cu i 5 el A5 Bas b e s
00) L e Cintra 0 Jie e 55 Sl

obd anknal ISU s g (K55 S 4

S bl sz (Soo5 50 Ol 5 ol OF gl sl
dheas S 5 (3,51 o e o 4 15 oS ooy ol
st 53 (G505 05 s LB Sl edd
5 Lad S Y Cos LSJJTC“'? Lol lalis
oS A S 13 eslinal 5 se s Son 43 S b e
MoOSOJloit ioled o it s & by S
e S Lk S xs(Probability Number=MPN
35SV S L 1 Clag €500 5o e 558N slags SU
il Sl ey S eslind (658 5 has glac, L Dl
Wy S 3T TV C,s Y- A N 4 Lad
L cate 558N Gbagg U sz s dlexl bad I opl s 58
S Sl ciS L als e ol 31 el OLES
<¢> (Brilliant Green Bile Broth=BGBB) &l Lb
S oo i pl e Ad eslil o 3 IS Glag S el
S8 lame 4 e Dl 558V Wy e 5l k50 USS
BPI 73 ISR VIPURPRR UK S W L SR WU SRCH W
elasss sl 53 58 slayl it esls 13 Y0 /0 Cisles
5 ol 03y e Wi w8 S S L
5 515 Osin James 5l o ol 5l a5 S e b
ol o ghde o 3 S (las SSU et g Jsll o
e MPN s 51 eslinad b lagg ;SU 3IA s 5
0) s

S S5Pn St aps

o op 2T el 3l a5y s A, b slesl s
Sy ol 5 oly Lot el o S by 5l o]
Sl slvoem Lozl g5k Sasb i eslinad b (sl o)
g 5,555 ol Jgtaeel b al sl 5 A 033 LS el

%9 y)ﬂy
PGP Sl « g 0jlos ands 093

ull bazo Cublsgy ole ozl Gudg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

O)Ked 5 5Ll Jle ailud!

Slsen 35S 55 0 3,8 w5l 01l Gy o
S 5 Clas usd S LS Lasie 5 (VW) il
5 Sk s al o pae o (o Rl el oS 550
ol Gl sl culg 3 5338 WIS gl hals
ails Jlis a4 ) dpame 2alS 5 das ois 1 olS Lau s
S Ol o 355 S5 055,75 e Bkes 055,25 A3
S g o A1 3 sb 53 0 gl 25 5 oIS & pasl eS|
3lie bl sy Ol 3 Gl T B U 5 e
el adal OASL s el 5 IS slae B AS
&l slme d 314 55 V1) T MPN/Y s emL 5 V)
5L 53 COD 5 BOD 55 5V (55,5058 s eslina
5 by JolS OplinS] KL oS 55 b ol adoa

S5 S ed oL dlbtaial s aira VU L;“US

Excel 11 a5 51 s ged o 8l i anglis 70

.Jgsjfu\_&.w\l.aa&ﬁlta

Laasl

T gl ¢y 23l i 5l 2lesT 550 ailate S+
3 Sosd ed aly Oip 0 oS palie sl SSal
S b s s b cusbs O dss) sy JI el
ye/AmMeq/) o0& SOIL 5 /Y s 5w Sl SsslS dsls
el ey

5ol bl Sl e ke 4 e L e
bt kS S phe sdalie (F Jsdx) obr O
Chli= Olojle glas, bl b dlbtadas s ol

andlan 5 4o ailaie S ol Slaseto 5 51\ gl

<3k BB el BB s () O3 Sl S deys | (S e | sl d)s pH S Gos

S ol cls alas pdS (dS/m) S (cm)
(mg/kg) (mg/kg)

oy YA AR NN 0\ /Y /40 Ag T

ok o 55 (sLa3 Ikl b LT amglie 5 V¥AY Olasl 3 5,5 10 S adeal (5,05 Sl ol Of CukS sla Lasla Y Jjue

55 LoawS o3 T sylkl 5,0 | Hlae O il S Slpdl | O ~
- g NERPIC IS RN
$52908 Bolas sl oy Sl ol ol

-0 VALY VIA AL V¥ pH
Y/AV /08N VY ey V4 dS/m) £ S clan
- 4/00 £V/YY £/41 W/Ve (mg/L) s
Voo YA YE/YE VARN U (mg/L) o 500
0 o/+Y Y0/AA VY AVANS (mg/L) 5 2 035 5
. ey \/YY Joey /Y (mg/L) 25 03555
i VYA VA Al Y (mg/L) sles s
- £/ YE/A /Y +/AV (mg/L) vy
3 ey oY [oeY /el (mg/L) ;&
Y o/ C/eYA o/ee) /e (mg/L) 1
\ VY MO - - (mg/L) BOD
Y o/t YA - - (mg/L) COD
| - \Z - - (MPN/100mL)Total Coliform s o 3 Js*
¢ - i} - - (MPN/100mL)Fecal Coliform e sie ¢ 3 s

égﬁ yﬂp
1P by« oo o ladh uiinds 0595

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

..x;,\p;v;)\«;)\;:rp,mjJ.Aséqzljzgxdc};,\”v}smuﬁﬁ;mﬁs

Y54


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

oS 5 S (S5 In Sk s

S

aslie 5 aosls (gl a2 5 St L SL Quﬁujgu
eslizal oS 515 0L V0 el 53 LSD (53l L La oSSk
Sl o a ol Sl b aslie 5o ol adal SIS
Olee 4 (FC) 2 oke 0 3 S 5 (TC) JS ¢ A el
33 doy3 4/ S VYAY 50 =0 Ges 53 L YT/OY 5 VANY

() J&;ﬂ Jsd>) JJ"J;\S[}.- S Sl 010 Gos

e SB o L CulS oy

s oS 5503 Ols (VA) (Y0rV) 5 ags 55 Al-Saed
Mol Ll o s ol e 4 BOD & Sl
Sl S VL polie (g gee 5 gn Sl (Sans 0l 4l
Loamy LS aal K ss s dassss Db
Sy B 3 sdme (LT sl o Sl Sl Jasdl sz
42 BOD ol jlaie as a5 L 30 Gl ol 53 5 ol

25 L b 8L Sl

S (5 Bl 000 51D Gas 33 53 55 2w g ol g 1 (B) bl o gl F Jgr

S g Bl 010 Gos S g e Sl =0 Ges S s
pANS pAN a3 oSG | A RS | e sSY o SL | bl ey
= Js F e Js
A" Y™ YY" L7N N R /A A i ove™ \ SIS
o™ YV av/ee™ | vova™ | g4a/n” YE /A" V| (T sl
Y Lo
s Ao ) c]a.ﬂ 23 Gl (Gl g pds e dinsOLLS 3 5 sk 5 1S
140000
1229002 90000
120000 N
\ $0000
a
100000 § 70000
3E a0 \ 3 60000 ) B
2 \ 2 46667 .
0000 »
13 e % e 169 455 58 " SR
_;9 % %\ bl i T %E B paph
W ;
P % % e s d 4 5 30000
%\\1 G \ . 7982
20000 \ i %2“!’ 10000 17172 EYE?h‘mEl?I!
&esm 1917b | e e
o & M 0 dad
-— o ) i
bl gl e el gyl
A B

ol Of 5 ol b g5l 51 an B)0-Y0 M 5 (A) 10 CMS Gas ¥ s e 5 IS e NS it 55V L IS

%9 yﬂy
1PAP sl « pgaw oo it 693

lpl bazo Cublsgs ole ozl Gusg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

Olyed 5 53tz Jle wludl

0Ly CddS L osbie 5 IS p A S (e 555 lags 5SL ol (B) il ls 400 s oF Jguer

F e 0 IS (5 Sk JS e hS e sL e 58V (5L I3l 4z i e
1/aa™ VA AAT Y BN
\Yo/A vay /ey (EAVACR 0 (0b3) Sles
Vo o
A Lo ) cla..u 23 ol s (Sola e o s a0l 5w i 5 1S
2 = 16
S 14 ¥ 1436 3
3| 214
L2}
12 i ¥ 12
0 4 £ 1004  LSDO0.05<519.68
-] 721b 5D 0.05=1739 ‘:" gu
% E
g
n

Gt 33359 5555
MPN/100ml|
[

Sl gyl 5l e 06

10000

a 05

0.4

03

MPN/100ml

02

e o S 5 55l

0.1

0.478a

20

0.5
o4
0.310f
02
]
Q 0 40 21 -] 100
Sl bl o e
b
L5D 0,05=385,02

a0 60 80 100

il 115 sl e e

C

LSD) S a5 Sl 3,558 51 Gy 0L b S 53 (C) o8 fggs,(b)yrggs (@) cute 558N las S slaas 5 Eals Y IS
(ol bayles I gme B J51u

Slags S slaas IS YR 1 ey o ool o3 23T 5o
1 s IS lap 3 S IS x0T sl ke 5y
o YxV " MPN/AY ML 550 o g Sl A IS IS 5
e Llg o YE R 1 las S 2alS ol el e
ladshe S oo b5 S (gdo sl 3 @ bagg 8L
j\?AhJ\J@}ijwK\ghwngJ&Cw Al
rl L3S Mg Rl Hlde oG0S 4 OB 5 8 Ole
oslized oL 8L ol last Oloy c2d8 L aS sl Olis LialS

Al S S s Clg )

%ﬁ &:_g%fﬂﬂ%
1PP oy« oo o ladh uiinds 0495

Ulpl bazo Cublsgy ole ozl Gludg fu ole swliad

YV

FEYY CF oY) Caliss glale; s o 2 Quﬁu)ﬂ@u
e S s el Lwi@}. St gladgei 53 (AY 5 FA
Sl <238 L (W) sl adas OO L ot (LT
b oside 5 JS A8 s 58N lag SL rals
Sl s baesls ke JKE 5 (Y JK3) das e Ol
Lol sl g g b cilie slaole L3 Ll Jls e
OLE ¥ dsdr 5o 5 lols 4 s el ol OLled
aw a olal pladl 5l e Cilizee ol 5o oS s s

Al S b gl e sl Y a3 (5 5L


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

20

f]

50
40
30
it}

e g 2t ol
MPN/100m|

e SB o L CulS oy

— Ly
S

0 A=

aalle Y gy S

&

Soah
Lo g0l

o b b S R

;')L.\a*b.‘_;)lﬁiéadol:gsﬂﬁuruﬂ)a u‘:’*‘JJsp’JS ‘m,‘,:sv ‘5‘.&‘5):5\3 FRvY ZY'JSJ&

e de 5 S 0 LIS e S slags S sl 5
Bl e 5 8l fals ol CBiS L S lad g s
3oV e Cand bl ) e el i Lagg SL sl
o3le slide s 4 ol 5 e opl 45 5 i oLl 5l e
A3l s il CSB L olal s asl sl T
e BB b T 31 e st oS 3 ol Sl
U 2l b SL sl 5 e sl Sk s T sl
Sop e by b lgnl 4 0As Sonp L s el
Olge 4 (55,58 St 558 e odalie ag SL slaas o
SECEPINIRUNIE RN PP NERE J RS RPN
30 (655 les éLanjl ) aoisl el Bl 4
SV (sl L 3 el o3 S a ea gl ol s
Ol 3 g s 5 (YY) (VAVA) Tate AS Sl
skl s ‘Y)w Fade p.edls slag SU sl a5 sls
Ll e Ol s aS 55, 0 Vb S glaS 4 s I
adlls 3 sl JI gbaS js sl jsae Cle o
S S e 555Y slags SU sl s il ol
S cogb,y Al Gl @ Wlg e o gile pALS s
Jad 5l 53 Pl slad g Jlde O35 i e Slos
5ol adal BB L (bl 51 e Sy Lo guases A
A3l BB Olea b g3 b1 5l des 2t (65Mde o
g5 S Cusby oS Olidss 31 &y Slallae mE L
e Jolse 5L S ol s S g chile
S s lag S JUs! Slade 5 0kl sy L3 LIS 50

VY

oLS
ol okl olS 12l 5 oL sSL S5 )T 4 sls ol =l
(X JS8) 55 dsd W6 a3 Ol b

—
‘wb:)y&la;»;flﬁ-ﬁ&\lérptﬁosﬁéq@-)}b
e Condlys NGB s s se ol slge 5 JI sl
5505 M 5 W eless SRRl s Se S 4
@Y 5o b SL S sl framen 50 S s LTl
0-10) JGms aY & Cuns (e Sl =0) S VL
Wile Jalss 4 15 e OF Jobo &8 Loy iy (5 m 5
VL S b Y s B8 gl s Jlslpe 03 5ol
5 Lol JGsl 038 s b olyen) St by lag S
Las 5L 5 e D53 e (el slaaY & ol 0L~
Lﬁf‘ﬁwdﬁs«f@o\}&@;fédblcbﬁ
Sldllas 3 55 (A) (Y+0V) 01LKes 5 Adello .(V4) il
Sl il el OBl 3 )8 aS wsls Ol 5=
MPNA L sz JSLa 3l 5 e bie S8 53 2l
Se Bl Vo mla 53 VY x)+" MPN/Y v omL ) o7

A S S g le b Ges ol St
2 sk, S b il S ek 5 o
5 S LS 5 sl Wl ey (Sl ST S
Lo o815 SCm o155 Ola3 e pizmes 5 LS S slse
G 5 & o bl Dl 25 Ol S ool
S ols Olad G ol e @L:j Ye) sls LAM@)\}JK?A

%9 y)ﬂy
PGP Sl « g 0jlos ands 093

ull bazo Cublsgy ole ozl Gudg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

OlySed 5 53tz e wludl

Ll sl 5 g wdlys I S U ol ax s
Ldg 55 oome 53 i 5l 5 ale VU s oS
s SL 5 o 3l 5 S e el 5 3K g isks b
Ohle oy 058 apdd St Sl L Sy s
Sl isy @ wslite Glacun) Jases 3 glen Jolse
N ol a3 (GIL 5 i ol b (gL
Loy Sl als (S i Shosle andl 5 0Ad i
gl Sl Bisobonr Jolse S o 5 S o &y e Ll s
Seo5 s 4 olS a8 S s izmen (TF) L5 0l e
o ol 002L L T S5 T Jlaz| S a4 03
4 e AL Sleslanal w3150 51 (2 2l i L]
o 06 B ran 1 5 ok ogn mhaw 53 g9 Sa (S5
a8l (A) (Yoo ol ans Alello 4 gl ol e O
S S Slaese Sas LI oS pend S
JAs gl ¥ MPNA oL cLle L odlosb bats L
T T B ST PV WP W R T PYEIOE
Jis Dl o K00 5 508 5 e gl SV s
b g OV same pl B esa |y 1de 2l 5 Lad o
S 2 me 53 Lsi g0 B e ol ) oy DS LS
e 5 labsle OV gams ol Js (VF) das o )8
3kl oo S e sl | (5208 EMSCie Sl Sl esliz
(VAAQ) Sler coiligs Olosle o 55 (oalgiing (6550 sm 9 Ko
Glp Vel s epie o3 IS S ks Sile
SV Sl S Mg G e ol S son oS LS
el 05 &S] (Sl 5 (gl she OLalS 5 ode oLl (ol
5 S N pame g S5 SL SRlT(TY)
Glaws b (Sed 15 3,0 325 s gl s 0308
S plaar s b d) o0 OB rne 4 e ol (G5Lwoskel
Loy Sl O pan 4y gligle QLS 5 axds
o slie WIS 0 (sla JS51 5 las Sl bl sy o Lapls
PR S ORGI P WA PN CIP L0V S S BT IP- 16 VLIV P LAY
33,8 o5 35l S0 055 5 (6580 Wl L 5 ax S wilsin
Colae 4 b it 03, 5 o5 LSS S olel S
() A5 3 Gpieds 5 aned 0 b by St 8
S i 53 (YA) (YorA) O, 8ea 5 Kalavrouziotis
HSsn (IS 6lS 53 655 » 0L (Agrinion) O ST
s S &5 5 S s Wl ol S5 oS

égﬁ yﬂp
1P by« oo o ladh uiinds 0595

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

YVY

e RS o SL LY 5 YY) cils Slea (s S Ol
4 D o apdal OLBL Ll ol S s IS
S ag ie plp ¥ oste Jsene Ol Lsdd Ol S
23 3 (Fhde Sl b CdlS e RIS
S Lo 5 lags ;SL il oS il sl adat LS
S dyeme Ol 4 o 1) OB Oley [yl
Sreme Ol Lot (Ll S s s a (YY) S e
S AL sy 2hde £ ZJS oS sl gsl &S
il BB 5l e lse 4 Al e oS a3 s
il b o SU o4 el 58 Jleatal ASle ol
o2 S Ol esbde p B IS slag S eslinal
S ol S oy S S ke (Sall
oSen JS Slap AUS 15 sl IS 0 IS 4 d (S0
il o e slge 4 by e oS il Slaad S Jels ol
YY)

sl s s e oS S H) s sl
S Sl sdd asie ud S s urﬂg@)lb&f
Sl Sbt o Vgems S5 55 2 slag SU plss Ol
OoutPH 15 ol mes LB S 4 s (pH=0-Y)
252 s BB 5 o 8L (om0 10 il o0 S
PH a8 55 0l Joassy ol s (7)) 5,105 slde obs
S S WEP) S wsas 5 (VA) Olay ol (5,865l
sl ks ol nl s B 5V SISV sl
Al Galo 5 A 00 b 5o el axdllas slacs SU plss
i IS SE 5 e e S Sl s
5l s oS Wlesls OLE Slidss ol S slags SU
Al Sl b bl Ko sl il g olse
ol Sl Al g5 o SASTs Olpe s
(Y0) a8l o BLB| (g558 1 55 o5, See ologm J2alS 5
Wiy Slp Ges e0sd sk s elr Ol 5 Ol s
S Jshome 55 (6058 JSha roman 5352 ol b S
obe 5 6osi b Olag 05538 5 W 5 525 (AS/m /YY)
1 Jasl o 4l CB ST s s i L5 & ol i
3505 Lge Lags St b (6

eSS Ck“ﬁ oS 513 OLaS olS s edel e o
Sty S sl (adls 5oy Bl uly )3 &S e B
ile lames sl 556 ity Jomd s Yzl 5 Skl 3w


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

(9

1-Hashemi H, Amin MM, Bina B, Movahedian Acttar

H, Farrokhzadeh H. Survey on possibility of

Disinfection of Isfahan north wastewater treatment

plant effluent by low and medium pressure ultraviolet

systems in pilot scale. Iranian Journal of Health and
Environment. 2010;3(1):47-58 (in Persian).

2-Toze S. Reuse of effluent water (benefit and risks).
Agricultural Water Management. 2006;80(1-
30):147-59.

3-President Deputy Strategic Planning & Control.
Environmental regulations of using returned water
and effluent. Tehran: President Deputy Strategic
Planning & Control; 2010 (in Persian).

4-Sleytr K, Tietz A, Langergraber G, Haberl R.
Investigation of bacterial removal during the filtration
process in constructed wetlands. The Science of
Total Environmental. 2007;380(1-30):173-80.

5-Vera L, Martel G, Gutierrez J, Marquez M, Abreu-
Acosta N, Salas JJ, et al. Sustainable management
of wastewater in rural areas, Chapter 3: Evaluation
of natural purification system. Proyecto Depuranat,
netbiblo, La Coruna-Spain, 2008. p. 99-157.

6-Oron G, Campos C, Gillerman L, Salgot M. Wastewater
treatment, renovation and reuse for agricultural
irrigation in small communities. Agricultural Water
Management. 1999;38(3):223-34.

7-Weinberg ZG, Ashbell G, Chen Y, Gamburg M, Sela
S. The effect of sewage irrigation on safety and
hygiene of forage crops and silage. Animal Feed
Science and Technology. 2004;116(3-4):271-80.

8- Aiello R, Cirelli GL, Consoli S. Effects of reclaimed
wastewater irrigation on soil and tomato fruits:
A case study in Sicily (Italy). Agricultural Water
Management. 2007;93(1-2):65-72.

9-KaranjaNN, Njenga M, Prain G, Kangethe E, Kironchi
G, Githuku C, et al. Assessment of environmental
and public healt hazards in wastewater used for
urban agriculture in Nairobi, Kenya. Tropical and
Subtropical Agroecosystems. 2010;12(1):85-97.

10-Erfani A, Haghnia GhH, Alizadeh A. Yield and
chemical composition of lettuce and some soil
characteristics as affected by irrigation with
wastewater. Journal of Science and Technology
Agriculture and Natural Resource, Water and Soil
Science. 2002;6(1):71-92 (in Persian).

11-NajafiP,AbediMJ,MousaviSF Afioni M. Comparison
of potato and tomato yields contamination in two

e SB o L CulS oy

e AN Olie 5 Ko Sl il 2ol el ol aioas
A olS 93 pl Sny et Gladaend 53 ISLE ol 5 s
15 eslizad 5550 0l 03 opl (ool (gl sl g 0 i
L s 5 a8 Ol cils (Y4) (VYV0) Alizadeh .5 .8
o s il Bl Cle 4 BB L LT L bLI
o’<‘f9 ax S 5ol cely) ey olas el Js 5 S8

.Ml:db)’\{

S S e
Sl Caenl Sl ILL (65,58 Gl S cudle L
Jolse 3l (S S (65 s S Do st Ll sy 55
Oy 5,58 a8 (gysbay cl S Gl siS WS
S s w4l s 5 S Cadle LS (6555l s
ahas Ol b bl (Glesl cnl 51 ol il bl
Lole v_?‘)’b CuiS (G Gl anidly 3 S el (6 e ol
ol Sl bzl 15568 13 eslinal 550 )3
Oley S dS L 6ol 58 (5555030 O s 5 atdll eniios
5l 2alS olS il a5 S 35 50 (slag U 5
Sheslizad oS bl 51 Ko G b 5l Lledeesy Js3 LB = &
ol g O el sladu 3 53 el o Sl Ly
ot Tt b Ol e ool oS Tl 1550 0358 e 10
Solel sl Sl Bl (e s Dl il O

.W)_HJ.EJJ}AM)JQYW

S,y s

Sl s pe Olps b asbobl 5l iy Lol dlie oyl
Ol 80 5 s Sy bl L3 s e )3 5 Shas —
L;J,S;éaiaﬁ«fwl«du S Sl gt S
3148 ol i |l 5 S b ol Cule L AYA L
S yd e Gl Sl o (55 S0

%9 y)ﬂy
PGP Sl « g 0jlos ands 093

ull bazo Cublsgy ole ozl Gudg fu ole swliad


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

OlySed 5 53tz e wludl

methods of irrigation with municipal wastewater.
Journal of Agriculture Science. 2004;10(2):125-34
(in Persian).

12-Delibacak S, Okur B, Ongum AR. Effects of treated
sewage sludge levels on temporal variations of some
soil properties ofa Typic Xerofluventsoil in Menemen
Plain, Western Anatolia, Turkey. Environmental
Monitoring and Assessment. 2009;148(1-4):85-95.

13-Gerba CP, Goyal SM. Pathogen removal from
wastewater during groundwater recharge. In:
Asano T, editor. Artificial recharge of groundwater.
Michigan: Ann Arbor Science; 1985.

14-Tavalloli H, Semnani A. Analysis Methods of
Soils, Plants, Waters and Fertilizers. Ahvaz: Shahid
Chamran University of Ahvaz Publications; 2003
(in Persian).

15-APHA, AWWA, WEF. Standard Methods for
the Examination of Water and Wastewater. 21st
ed. Washington DC: American Public Health
Association; 2005.

16-Manios T, Moraitaki G, Mantzavinos D. Survival
of total coliforms in lawn irrigated with secondary
wastewater and chlorinated effluent in the
Mediterranean region. Water Environment Research.
2006;78(3):330-35.

17-Iranian Department of Environment. Environmental
Regulations and Standards. Tehran:
Department of Environment Publications; 1998 (in
Persian).

18-Al-Saed R. Pathogens assessment in reclaimed
effluent used for industrial crops irrigation.
International Journal of Environmental Research
and Public Health. 2007;4(1):68-75.

19-Krone RB. The movement of disease producing
organisms through soils. In: Beckett CW, Wilson
FF, editors. Municipal sewage effluent for irrigation.
Louisiana: Louisiana Polytechnic Institute; 1968.

20-Chu Y, Jin Y, Baumann T, Yates MV. Effect of
soil properties on saturated and unsaturated virus
transport through columns. Journal of Environmental
Quality. 2003;32(6):2017-25.

21-Tate RL 3rd. Cultural and environmental factors
affecting the longevity of Escherichia coli in
Histosols. Applied and Environmental Microbiology.
1978;35(5):925-29.

22-Bartone CR, Arlosoroff S. Irrigation reuse of pond
effluent in developing countries. Water Science and
Technology. 1987;19(12):289-97.

23-Goldshmid J, Zohar D, Argamah Y, Koh Y. Effect of

Iranian

égﬁ yﬂp
1P by« oo o ladh uiinds 0595

Ulpl bazo Cublsgy ole ol Gludg fu ole swoliad

Yvo

dissolved salts on the filtration of coliform bacteria
in sand dunes. In: Jenkins SH, editor. Advances in
water pollution research. Pergamon Press. New
York; 1973. p. 147-53.

24-Hutchison ML, Walters LD, Moore A, Crookes KM,
Avery SM. Length of time before incorporation on
survival of pathogenic bacteria present in livestock
wastes applied to agricultural soil. Journal of Applied
and Environmental Microbiology. 2004;70:5111-
18.

25-Mamilov A, Dilly OM, Mamilov S, Inubushi K.
Microbial ecophysiology of degrading aral sea
wetlands: Consequences for C-cycling. Journal of
Soil Science Plant Nutrition. 2004;50:839-42.

26-Natvig EE, Ingham SG, Ingham BH, Cooperband
LR, Roper TR. Salmonella enterica Serovar
Typhimurium and Escherichia coli contamination
of root and leaf vegetables grown in soils with
incorporated bovine manure. Journal of Applied and
Environmental Microbiology. 2002;68(6):2737-44.

27-WHO. Health Guidelines for Wastewater Use in
Agriculture and Aquaculture. Geneva: World Health
Organization; 1989.

28-Kalavrouziotis IK, Robolas P, Koukou lakis PH,
Papadopoulos AH. Effects of municipal reclaimed
wastewater on the macro-and-micro-elements status
of soil and of Brossica oleracea Var. Italica, and
B. oleracea Var. Gemmifera. Agricultural Water
Management. 2008;95:419-26.

29-Alizadeh A. Sewage effluent of wastewater treatment
plants in crop irrigation. Shahrab Journal. 1996;4:15-
19 (in Persian).


http://ijhe.tums.ac.ir/article-1-5259-fa.html

Downloaded from ijhe.tums.ac.ir at 9:23 IRST on Tuesday October 23rd 2018

Iran. J. Health & Environ., 2013, Vol.6 , No.3

Study of soil bacterial and crop quality irrigated with treated
municipal wastewater

*A. Alinezhadian', A. Karimi?, J. Mohammadi?, F. Nikookhah*, M. N. Anderson?

'Department of soil science, Faculty of agriculture, Lorestan University, Khorramabad- Iran.
*Department of soil science, Faculty of agriculture, Shahr-e-Kord University, Shahr-e-Kord- Iran.
SDepartment of soil science, Faculty of agriculture, Shahr-e-Kord University, Shahr-e-Kord- Iran.

‘Department of environment, Faculty of natural resource, Shahr-e-Kord University, Shahr-e-Kord- Iran.
SDepartment of agroecology and environment, Aarhus university, Aarhus-Denmark.

Received; 16 April 2012 Accepted; 10 July 2012

ABSTRACT

Background and Objectives: In arid and semi-arid regions, wastewater reuse has become an
important element in agriculture. However, irrigation with this resource can be either beneficial or
harmful, depending on the wastewater characteristics. The aim of this research was to investigate the
soil bacterial and crops quality irrigated with treated wastewater.

Material and Methods: This research was conducted on a maize field near the wastewater treatment
plant in Shahr-e-kord in summer,2011. Plots were arranged in a randomized complete block design
in 3 replications and 2 treatments, well water (W 1) with fertilizer and effluent (W2).

Results: At the end of growth season, soil samples were collected from depth of 0-5 and 5-15 cm
and plant samples consisting of old and new leaves and seeds were collected for bacteriological
analysis. According to bacteriological analysis, total number of positive lactose bacteria, total and
fecal coliforms in depth of 0-5 cm was 42% more than depth of 5-15 cm. In the case of old leaves,
total number of coliform and fecal coliform was 88 and 40 MPN/100 mL respectively. Moreover,
for new leaves, it was 38 and 2 MPN/100 ml respectively.

Conclusion: According the results, number of indicator bacteria in soil is decreased (about 35%) by
passing time.

Keywords: treated wastewater, soil pollution, maize, total coliform, fecal coliform
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