[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

AV=&r Vroylad oV Jlw )FIA juoly shixro Gd/uygy wdigo 4lxo

329580 55 39T 3 WS by Sl o Slaiwwl 3L

BHMHD o LA slas b

T 63Ul s lige TSl 01,8 (63T umas Gl
Ol oldaly (oDl st ol&Kzils (Olaly dly e 3 James L)l wlid S (g gmtils |
Ol <Ol ¢ oDl 53T ol (6 e (o)) ras plal S5k A5 (s 355L2S 05 ST

[)lﬁ‘ LJ.M.) gf?k.»l :\)T ol.<~i.]|; LQUAU .,\>1_9 e .la.m ej;r

\WAA/YNE 1oh a3y &L WWAY/IW o by &6

[ RVLCN

MFBM&JMQ.QM‘&)L&T})H)}’L«)ugl«ﬁ;JJ._UG&Lﬁ@bﬁ;ﬁwjléd}&ééjﬂ:d-ujAZJ.LU
38 el Olaly g (5 ad s sliab S o5 Seo (Sl 1 ol Sl eslinal 36 oy 2 St

S ol Lo (bl Oldaly ed 5w sliad 50 Ol 53 5l roje 2 VU0 e aalad G Ll candllas ol 3 tla g5 5 30 g0
U i Gos 5l S 0 €500 VU slis dalias Loy 4 anbd 55 S 51005 8 Ol (dals anka’) ol F b ool (g Lol anlad
SLa S A plnil ()l pagad 3 ol O 5 Slbtadial ors 2 Oley 3138 (6313 585505 WAV JLe 3 (6 20 Sl 00
i (6 S o3l st glabss Blae LS waad g o o il 5 obr ST 5 Ol 0 oo 5 pland S5
A3 5 il MSTAT-C Jijsle 5 5l eslinal b ol JolS Sk (bl o b B s Laasls Lo 5 4

gl 53 Pl Letd (ol glacse s Koo sl il 2 Mol Sl 308 (bl SIUT s bl laasily
ol Ol L anslie 55 oMol Ol Sleslizad wls LS LSD i, 40 b puSKls an s sl xe Sl ds ) bl
s S o3 A S AVA QYT Olse 4 5 4 S IS0 055 5 o bk p S (IS 0 ,dS (p0.05) Ll pne (2l 331 s,
S 5V 65,LES oLl sl sllal d 58 5 dals aadad a4y Cnd o Ol s S s S sl el o
o 30l Gy Jaome o bili Olajl (glas il b Olaly Sl Taedal s 2 Ol pland CodS 1S 4
e SB35 5 OB g 1 (055 5 o shde S (S pAdS sl S s Jlpses (355LES 3 O 58
ey 1B s LT Gl Sler g Joallysies 4 a5 b oS 5 VU B Ol b et (5l i 0y

NG|

Sbe 5o o 0kt 53 o pioke oIS g ,lS IS 15 lS Slals

[ DOI: 10.29252/jehe.7.1.42 ]

Sl 31325 «5) e (o) sma plal HIE0l oy o sadlasl o131 olStils «65,9LiS 09,5 ,Llil z ] ghmnd oudiamns g *
SANVYYAYPAY :ules o,als - ka.parvanak@gmail.com : e


mailto:ka.parvanak@gmail.com
http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

AV=&r Vroylad oV Jlw )FIA juoly shixro Gd/uygy wdigo 4lxo

e Sa g anl (Il gl e b 4 S g e sl
53 sl Ol Sleslinad Lol s (Yer ) OKen
3,0l dealps Sk s S (Sa T bl et 53
/AN BOD57.08 Lol Cely gl lad (s Lol & ol 2l
p il 44 (palS LS sl 744 dLags SL 1S sl
ol 03l LIS pwizmen .ol 0l Laled 3170V 5 o gk
Dl oA 0 IS 5 S S e oSl oS
lo a3 (gL e 3 2,18 (ol e st a5l L
S s ubl 53 ol pslis col ol Esly el
Soll e 3 ol 3 Al RS S 4 eda
UL 53 onl palie (b glo B (s 5 iy 5 G5
s ol aml (B S s (gl e Do 4
Sl S sz 53 (Y00) O 5 Bl e s
ol 0lis S Sidsm Sl 0BLS| b lbtaias
O32r ot (o lae VT Gds s St O g2 5 Shes
Slde Ll 540 As 5 VA/0 5 4Y/0 5 5 4 COD , BOD
o3 N L gie b (o e 0 4S5 0 ,2dS DA
(YN 8) U5, 51 5 S i jyboany Vs 8 5158
L5 o) S S5 5l G 45 dagad 1S
23 35mse F e oS Ao 3 ) e 2NS s 0aE
Males Gl 1y 63,555 OB
o SL CdS ) 5 (T1E) 0L 5 0l5 e
AL gl 1S Sl bads bl s
Nl Hlad Cod S slae 45 cte 5 58Y slags
plowil 31 0L CEiS Ll sl 5 & Jy s g asl il
ST (T ) 0llSan 5 Lasl8 Fessl aals ol
5ol Lotd Ol SLs g et ol 53 (o S
Sl bl e 5 1S a5 5515 (63558 Y pams
shas esls LS gl Sladllas gl s 303 oo 5 (2320 5
53225 A T/ T MPN/LOOML oy s p,idS

5 s Ol (pl bedd (5Ll slasSbs ¢ SLS

Ao o
Ly | Bl S 5 Comar g0 A2 L«
23 po et a2l gladle 5o 6 el OSL 5l el
3 SouslaS Golas Gl o S das 5 i gl is
Jds s Olaly Ol gl ol il Jle s e sl
oslizal 11 ol axl e ol e s 3 a8 L T O
Sl S S ol 35S Ol G Sl Sl s
ol dphoas IS Ol 5l S Jl s dl e L
St o L2 5l ala i o] e Olals e
St O S S (Sl (S s e slind
e 1S Sl (gLl 3 OBl Ol 5,8 Gl SIS
Jlge iS5l g Sl bl o
AEb iy ol jen 4 SO 5 s s 2l SL b
4—.’)’.“55)-’@1@?5)‘@4%4?)3 e &S (5,5 4
el ik oy 4 Sol ol Jlisl 5 Sl S )i
ol b TS gr ar s st L1 Sl 5 0Ll el
Sl sl b w5 OBl Ol &S il
e A3l s sl 3 0T 308 355 e O e
Sl bl O 5l coyllae (6,50 g o &S ol ol
ol o d sy Lo gl ) 23l 5 e S
Ol S5 g Koo SodS el 3 T3l
J= 3l eides (ST slaasls Ysmms ok i
S 5 S s o La e S S8 5 B 5 Lap S
0S8 e S5 e 5y Ll plulis 5 gslulis
53y an w1 Sl el S ol ol
FAS e el b LS s ol slisolen el se S,
L sl ol b golal b (Yo7 O Kea 5 b e
Ol Ll el s S s SIE sla S35 5l S n
Locoslas pob a5 ool ol L s plajsled 5o ol
o S et s g el bl Jyeme O 5 Sl

ou}uw,arr@stﬁéué,ﬁp,ou@b

Sl 31325 «5) e (o) sma plal HIE0l oy o sadlasl o131 olStils «65,9LiS 09,5 ,Llil z ] ghmnd oudiamns g *

SANVYYAYPAY :ules o,als - ka.parvanak@gmail.com : e


mailto:ka.parvanak@gmail.com
http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

S Jw slad slaSLs g xS k}_f‘)g_lT o ool oluy H1oeoladwl 5L

o yhg)g Slge
M DB A B daduas (pLdlds SasSgo
ulaal)

OO it Ga b Olals el OB Sltaias
5 mweins sl ol (Sl 5l 8 e s e
s 0 ol oS e e (L S s e
o=l LS s i ol ol &l Sa Y -l
g oS Cnl ail Lolast s slad 4 dlbtaias
lad 53 CIe oS i e (olol el akas LML
Il sy a8 U3l e s St DAty e
b o el adal s glab gl gl
sdsled Ol e 4 albrad ol s Slakad s e
Ll ol et Sldal ) o S Ol e glas
G Ol (B i 53 il bl ol s 8
L3S YA 5 amys Y& LUl s 5o 55 5 Olaly Ol e

SB B ks 08 5 az o N Ll e b s Jled

Sols
- ---- - w.'.,)

KO Nt H VS (I KWARCHPY 1% g5 5 ol oo

aalllas s (gslal amal b S oLl pakake O ey &S
maiad Ol Lol bl oo ot s 51 Sladas sl
ol O L edd (gLl oo ladas 5 olialy el 4l
S5l asdes SO Olualy albrasas Gl bl i glalas Silaks
Lo (bl anad G 5 Ol Lol (5l s Ol
CJJAJ:A Ve Q}L_Mwﬁ_:c‘.kjjﬁ (Muuw)eb;ui
r—lﬁ*—"dl—““-{—& PPV IP VISt ST N SURUIN P S EE
VU sl a5 e 31 gluas (g VoxVy)

ol sl YV/O 5081 L5 a K e 5N 5 S
5SS A o s B 03 S Fpe 53 0
i ealie S
Slalas 55 ool 53 oMb Sluy 58 L adaly s
53 (W) oK 5 gl ol 45 3 s Sl
albra b Ol 5l sdss eslatul e OS] o) »
St 5 Shed 5 SIS bl Gl 5 S ed AL
Olbtai e Ol Shesliral oLyl s (Y1) Vel
o8 zils GBliial s gliul, 3 L o ol &iSls LS
Laasbraial pl (s loy 5 L3S it o oo
= osde asls slgc i Ll ol cillas Las,luslul b
DA Sos 3 S L5 SooslaS i 5 Sl Sl eslinl
e b (Ll 55 o oKl Dlal 4 2l ax
VOS5 p sy s S 18 el 550 5 ol
Sl e S a0 S Ol st Sl uss (Y4)Y)
Wl 33 0553 Sy 3 edd adal DB Ly L]
ol Lol ol S () Mol 50,815 4
Vb S (YD e 5 ) s S Ol s (g,
S o Salab 53 Sbt kS 5 ol b l] o
Lds Ol s ey QL Cl:q sy I3 w3y g
SLat kS s 5 S pland 5 (S5 an Sleo o
L Oleyon Lol ailon ol b e (Vb )bl b
odal 35> g S35l oS Slallas  SUIG 55 lalllas
Sheslaal 5 me 55 S (g5 badlS 15 Koo Jav s
edle sl a5 o bl Gl ol Ol
33 ol 6ur,;@)\,;w s 5l Sl Sl -yl
s ol WL s e Ol b 0l ) S
ST L aslin 3 old aial BB Ol Sl s Gl
A e L s 0l bl 53 5slS I sene
L Lo Sh poad 5 Wy (S ol st ol e Olals

A3 Sl e gite i

Vooylad cpian Jlw ¢ YWAA ol chaxo Gl dgy wddige dxo ¢ 44


http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

Ol e g ool guas 45lasdl

ol Gy Jases Olojlu s llial d 5l Ol Ol 4
3y5m ol ST mls bl a3l o 351kl 1> )
L o Olme 1o 5l ailae pow slias gLl s onlixl
51> SAR=9.9 L, = 5L oI5 5 EC=0.812 dS.m™

A3g05 (19530 L yiel )y Yuilo)ly julLsT
Axjlbos 3 90 sl
sy 0L iala3l 3l ol glaesls uilsls s e
lambl el Ol L amlis 53 Ol b bl e
S Jlanl e s L5 Ol s el S5 S

(V J}J&-) w\ )‘bLfM Jwﬂ).}

b SLA HY )50 LByl () ps
(3aldb) oy T L osub (5 )T wlakd
SLs 3 5 sl bl Sl (7) s s
.;;_wh.x_&n)}hL?ngaud)l_ﬁTQl&hédxb
Yoo )JJ.,\_Q\/\' j/\/\' g,_gjjmt}i\(.;dﬂjupy,u
Golol Slakad o St gl 2 5 e Lio 5 2 s
O e pSols sl Cs 0 (Wl L) ol O Lo
5 ol s 51500l ol OF Letd (g bl oladas

(Yl J}J}) S LS))}L‘:‘S ;5“9‘)\

R SLA S (950 Sl P
Sl b odub gl Jsu gl ps

S s S sla el ool (8) Jsdsr o
el 0 03551 Ol Lo (gLl oo Ol s _eda
i o damDs oS shailen

X uﬁ—«ﬁ&—m@)\g)l—@‘_ﬁ)‘)@fﬁ—ddbhw
WAV Jlw 5 el (g5ke SESB 5l eslanal b (g 2o il
andad a gl el Sl T es s S (uls S el
gl Al askd a sl S e S0 A 5 byl oa LSS
e LS))TC‘*’.' Jel Gl ok 55 5 s 8
s St °C ;}D§u>)>@6juq)})>
LacSlt @ pa o550 gla eyl s esls Jlist o Kyles
Aw > (\)J)J}- BE o )SJ "W.,U.a J)\Ju‘..wq\ LJ;))" &AM
.,\_x.:) 4_:L>-4.:4.,a_7 fﬁj} uL..; )\ "\13_,5 LSJ:;UL'\“ )\J.i.?
L Ol Joad 5150 55 ol Of 5 (il a5
ol sad 5 Al Vo el et slags
sles) ples J,m8 Ll i Cod e ges M us S el
Il o8 ile3l an 5 (eSS (1S Sl ax 3 § 350>
Clay 6500 bt 5558 5 oS Sl S A el
o)'\J\Jl (\) J}J~_> BE Y A Jjb LSL—"*J‘)) L;;UQ.A ol}_: UT}
IAUFALER é}g
MSTAT-C I3l ¢ 5 3l eslizul L ool s ap eS|
s 3 0T alas JelS slacs 5l (bl b B s
bl o 5 s s pll EXCel L1530 e 5 L Lals g
B (ANOVA) uﬁulﬁ‘)\j 4“.]’"‘ d).\_> )\ ealeul b aosls
Aoy 0 Q\_'_:o.lo\ch_.ﬂj_sLSD u;b‘guwigl:ﬁwuﬁ
INUEY plos! Lo

Al
9 Sl 5950 9 (2lond 9535349 oS Jag

ol T
Sl 50 5 el S0 pd caaS (V) o
Lb}yu S )}_19 QL@ &:M«d\ IS4 4:‘)‘ Q\M\) M\P—M

9 V—.’.J:'.‘." cC)\J:.;J EC LpH .COD QBODS wi.tt.:.a c)ﬁ&

45 ¢ Y oosled cpidn Jlw YA by dauro Ol dg wiigs doxe


http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

S Jow sLad slLaSL g S (SodT 4 odeld oluy )

00 LaSw!

LS

Cbli= Olojlw b odd 4o 5 glas lilinl b LT aslis 5 Oldaly Sltaioss e lags ol O o5 S 5 olend 5 5d CotS N J9da

S5 e
NS 5 5kl
5 6okl Solas e ol slr o B e X ) P
$Hslis

0r VAN E V4 (Model 2100 Q) HG'....‘Q)}JS NTU) 508
Ao v/$ v/ (Meterohm model 620) ™ 2o pH ol&us L pH
v YV JANY (Meterohm model 620) * 2o EC oS | (dS/m) EC
Yoo VV/AY - VLS (mg/L)BODs
Yoo Y414 - Y s, (mg/L)COD
1 Y/YA - (Model cintrab) ™ za 5 55 Sl oz L (mg/L) slis — aus
o AAR T (Model cintrab) ™ e 5 5 5 sl ol&us b el i
(mg/L)
Y VY ' (model Cintra5) "* 5 35 1Kol oSis | R T
(mg/L)
0 o/ Yoo (Model cintrab) ™ e 55 5 5 Sal oSz L (Mo/L) &l o
| /A /eexd (Perkin model EIMerAA770) 14 ol woder oKws b (Mg/L) ;a1
A /e /e (Perkin model EImerAA770) 14 o3| il oK b (mg/L) ;&%

T e ) MPN ", d =
(MPN/100mL)
- Y WY ,_L‘ls

e Yoo MPN ngi'-ﬁ) £ f -~
(MPN/100mL)
il s sldas

\ o : MPN ™ i, S

(N/L)

ol CT Lo (oLl ladad L aslis 3 Ol Lot (o)Ll s Ot s omdans St s S gla 2ol ,l ills 4o 1Y Jgda

S o35 sl B ke p S JS pds @151 4y S i s
Va\t OFENIAY* FOY e aVEEVY BF A b
AT AAQV 4007 #* 004 LTV OALQFH \ Slas
Y/YVY O¥YIVLY Y444\ FY VY \ Ut

Y/AY VA A0 - (1) & s g,
Ao S Jlea| Tl 03l e i
(dalz) ol DT L ods bl ladas dane St s Ko sls eyl i ¥ Joda
Sl o35 B e p S JS AL _
bl slajles

(N/L) (MPN/100mL) (MPN/100mL)
| VA A+ (dalz) ol T Lot (o bl oladas ombans S1
\ £ Ve (0 2l 3 s OLo3) (5552 S s o shlas

Vooylad cpian Jlw ¢ YWAA ol chaxo Gl dgy wddige dxo ¢ 46


http://www.abram-lab.ir/%D8%B1%D9%88%D8%B4-%DA%A9%D8%A7%D8%B1-%D8%A8%D8%A7-%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87-%D8%A7%D8%B3%D9%BE%DA%A9%D8%AA%D8%B1%D9%88%D9%81%D8%AA%D9%88%D9%85%D8%AA%D8%B1/
http://www.abram-lab.ir/%D8%B1%D9%88%D8%B4-%DA%A9%D8%A7%D8%B1-%D8%A8%D8%A7-%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87-%D8%A7%D8%B3%D9%BE%DA%A9%D8%AA%D8%B1%D9%88%D9%81%D8%AA%D9%88%D9%85%D8%AA%D8%B1/
http://www.abram-lab.ir/%D8%B1%D9%88%D8%B4-%DA%A9%D8%A7%D8%B1-%D8%A8%D8%A7-%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87-%D8%A7%D8%B3%D9%BE%DA%A9%D8%AA%D8%B1%D9%88%D9%81%D8%AA%D9%88%D9%85%D8%AA%D8%B1/
http://www.abram-lab.ir/%D8%B1%D9%88%D8%B4-%DA%A9%D8%A7%D8%B1-%D8%A8%D8%A7-%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87-%D8%A7%D8%B3%D9%BE%DA%A9%D8%AA%D8%B1%D9%88%D9%81%D8%AA%D9%88%D9%85%D8%AA%D8%B1/
http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

Ol e g ool guas 45lasdl

Ol Leds (oll s ol s elans St 5550 sla el ol uis i€ Jgda

Sl o3 e p RIS JS oA o
o=l lbales
(N/L) (MPN/100mL) (MPN/100mL )
° 1YV qyes OB Sl Lol (g5l 50 Ol y3 mbaes S
3 g Voos (O ) o3 Jaes Ole3Le) (553 Dyl 3 oshlas a>

sskilen cmul ol 03,51 (5,5LES (e a3 3tk
el (JS S Clals Sl 0 g e e oS
Jso Ot s b SLx s K 3 ola 5 o gk
Lot (ol ks mbans Sbt 5 Ol Lol (5L
0 Ll e 53 35kl A L 5y (ald) oy O
Olme pS0ke L(p<O.05) 515 5525 (13 ore sl Aoy
e S s S o555 (o shds S (S o hS
3 35kl a1 VL Ol Lot LT s Ol
oS (JS oS Olime cnl b (il (555U S
A Sl sl o3k s B S 13 s a4 SO o s e sk

..L.O)‘.J )‘J:Q QJ)JT W} DL Cﬁv-lj.b.;?ﬂﬁ)) .))\.Ltl:.w\

oS e Ve 3 AWl S e S Ol e
I SN N T N KIS ER A e SR Y
L o sl o Ol b St sl 2 3 20
e A (S oIS Olsn o Sils el s 4 Sy
Jos Ot s el St s S0 5 sl 5 o s3ike
=20l 53 o sthae A 5l VL Ol Ly eas 5]
(& dsdr) a5 shosles
Sl amlie 5 5 s (1) 5 (V) () sl s
IS e Sl 5 o s o 4SS S Ll
L ods (olal Joss Olas s o SI 55 LSD s,

A s el Ol Lot (golol colakad b aulis 55 Sl

16000 -
3 12000f
it
ke )
30 |
2 &
SO
< a000{
0 .

OB Clug by ool

J)MTuLﬁhS‘;da.wa G9lius oyl Ho wollas v
(o) alav t.-i L ouds

Jkadi

-

G5osaS o) 53 glae do Lol e dald Slalad 5 5 Ol s oddan S rja:lSL}Sg,.la.LoJf;La wlj.«:\)l.),a.'\
(asl - LSD Q)aﬂ wblﬁw};@dwl&ﬂ)ﬁjlﬁw Sl gyl S e e G lls ‘5\.&&?{1\?&’ %)

47 ¢ Y oosled cpidn Jlw YA by dauro Ol dg wiigs doxe


http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

S Jw slad slaSLs g xS ‘_rf.)}_ﬂ o= o ld oluy HI oo Ladw! LS

1600 -
3 12001
< 0
3 800
.aJ‘ Q: 1
& b
= 400 -
O T T S 1
‘5)LﬁToLda§67daqu5 6,%70@@&& 6)5“@')')3‘7‘9”‘““"
OMS Slug b oy (wald) o> o b suis
Jlagd

S3LES e 53 wslhe d Lol jen dals Soladad 5 o Glitys e S 550 r%gﬁ@w&»:\")b,&
(a3l o LSD 040531 ol o Ao s g ol s 53 jlapme Sl (5ol Sl by L Sl #)

Ol oo e, 2dS s (el 0 bl orlsl ol L be 53 5 m 50 S SL ol GLsp IS
i ol OT Lol (golof Slabd e S 5l eSS 5l xS Ll Sl asalsl Ol Codie 45 dizes SMSB
sl s Ol s e St oS b OF 5ol s os s

(i o Slawi) JSSI o
O P N W M 01 O N ©©

‘5)Laiuhh§‘g"r.h.md'|a 65)“"’5’""“55#“")‘" 2l 30 wello v
Ml o.aLu..zl.v ol (wald) olx uT b ooy ‘5)’“

ke

-

GoaES o 53 Ohae > Lol jea dals Siladad 5 5 Ot s e S L}f;\(p'u":\.\aj Sle anslis ¥ )loges

(sl e LSD 05031 el 5 ds g dleml o 53 s e Sl (ls S pia 8 By - Ll el Sle %)

Vooylad cpian Jlw ¢ YWAA ol chaxo Gl dgy wddige dxo ¢ 48


http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

Ol e g ool guas 45lasdl

alllas 3,50 adlie SLx 5 i jole s 4SS 51 S0
M.JML"B)J S 42 40 &"u‘:‘}-‘);rﬂ}‘)_‘ (J_“:)g.l_«i:b
5 L plose SRl ey Ko S5 4 e Sl
2l Lals ool ops Sk s Lol clab 5yl 5 s,
)Al‘WJl:)\:@\PHQw}ud}ﬂQu&d
wias BB L ol 36 53 (YY) e
}t;tswjﬁlduéj’lsb)‘Mg.b.);dlf;gb-éj)je.ld
Sl Lol s dals 5l b anglie 55 S8 55 2
OLer 5005 Jlo Sl bl il bl Sl
o ielS oze 35S (slac S e ols OLES 55 (Y1)
35 e adal L L bl Jls e sside 5 IS
LS 5 g 5 (Yoo A) Tl oy sl i)l Sl
e Al o e ame Jolse U () 0 (Y20T)
sl il s gdee 5 JT glasSl s ISLs il g sSU
G 031, JTslse 525 s o JT sbS= ag SU
Sy sy s il e LBl e sS4
&Y;}lﬁ:é,\jwyemwgwb); Pl
s b Ol Lol oLl s s I
=S Bl 3 e sl ol O Lol (oLl sl
L;)LﬁTduJu):JfJ\vsJ)&pjémcﬂlSdSv;@S
5 AT slassS So, 0l s an Ul e ol Ol Lo
AL S s s S G ee s i SU g Slg
30lS (Y18) OLer 5 O pimsle Slidows ol Gullae
U’:'i‘J—e‘ ——r 50 “Q::")ﬁj:"L.’. 6[.&6;\;4452‘91 ;5“: LSLAJ‘}S
M@ups%;ﬁduﬁfﬁm}ﬁp@salm

T s O..\_,;-r.a ol
3TN0 s s ol ol 5 odlsl ol (S

- z.
a5 e (V) Sy 5T s w5 L
4S 350 58l el adal LS ;5 COD 3 BODs o 5
50l plol JalS Sl O gl denST a3 das o 0L
Ml adal 5 Oldal) 6 s b Albraias s Slas
Sl 03 R 5 S b w05 s sl YL
Jsb 53 el 25 5 O gl ST AT 3 IS il SO
JﬁYQMauwgwbﬁdﬁrﬁdslM}g
;;,?a\.xsuwl,\igﬂts%sudﬁ&fjmm
DAl 5 das w1 olS b Of Gl il 3 a3 g
Aedl G a2l axdls JLs @ 1) olS el 5 A
sy a3l alSCOD 5 BODs exl i O 5L adns
Il e 0 s OF e 5 3 Bl Sl ialS
f@u‘;@@ﬁd@@uw.mmkr,;WHo

el
OSb 5l esliul La Sl aclis zs ol
Sl el 5 5 sl O L alie 5 ot whas
et o3 S S s sdo s A s AVA AYY Ol 4
s ankd a4 Cond 50 Ol s S 55 e sl el
3 S o YL sslas bl s sl d 55
LJ}JJJ@QT@)fU@&SM@MW@[}M
B1INE-5) PSR IGIN -V W P U WS- S S SR G

Sloslo 5,1l b g 55 LB ooslis s Seo (sl ol

9 ¢ Y oosled cpidn Jlw YA by dauro Ol dg wiigs doxe


http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

S Jw slad slaSLs g xS u_<‘>9_lT o ool oluy H1oeoladwl 5L

53 013 ,,LS a1 0l m) s e Bl Ol
Jae eddadal OLSL (S sl Sl es (65558
5 5 e oS (S 0 S VL b alie 5l
Sler cdllg Jealsis s LS anil e S
T U v, 0 IO U U S PO WU L
- O Oz Ol 4has 53 e SIS Sl pds
Lo S cnl b Sb s Sn (S5lT (58l i 15
oY o S sl a3 Jame 6l s 1SS 523 S
55 Cs) aia glaal e o e Jlesl Lo
(ol O e cnl 3l ags ealial oo (530S ol
Slao oy 4 Ll JUsl 5 jae obe 4 S S50 5
Lon,S e slenin cnlpl sl Jos 4 cniles 100
23 Oloaly e 5,8 55 5 oLl aer Cuxdge 4 ax
el ol s Ol 4SS a5 S adls
St NS 35 g S Ol e e G Ol il
aial 3 e LSS Cnle, b o S gl L b
S 2l s ol 5 63,8 18 skl a3 Ol

55,5 SaS Ll anw 55 5 35 40 el Li- 4 S5

References

1. Hashemi H, Amin MM, Bina B, Movahedian Attar
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. Irania J Health
Environ. 2010;3(1):47-58 [In Persian].

2. Erfanmanesh M. Afuni M. Environmental pollution:
water, soil and air, 6nd ed. publication of Arkan.
Isfahan, 2016: 86-96 [In Persian].

3. Toze S. Reuse of effluent water (benefit and risks).
Agric Water Manage. 2011;80(1-30):147-159.

4. Alinezhadian A, Karimi A, Mohammadi J,

Nikookhah F, Anderson M.N. Study of soil
bacterial and crop quality irrigated with treated.
Irani J Health Environ. 2014; 6 (3):365-376[In

sl 2l 5 ol (S Jsboms 3 655 Ko ok 5 L
S s adlls 3550 slag Sbplss 5 W » SKs s
5B PH s S Glag SL LG 5 cld |5 Al e
ol S A Clag Dol 4 5o ()5 JSie 350

La 5 ol s aiasls el sluys VB s S

robe 4 s pde s 4 gl GaS s Lags iSL
5 Aot el S LB a4 s ol
53 Jdome sLacSal 531 s 3 (YT O LSan
L as sl 5158 SUa oS (sloags S & ol 23
(A5 S ST (63 Olms S Jslee (6550 2l 5
35 ol Ol Salg 53 5 S lags 5Tl
ot et Slidss ol ol Al e Sl S

NGOV - | E S

b sl eyl 5l 2 Sl mh vyl
A OlgS o Ol dlbtasal Ol 3 el (5 Se Il

Persian].

5. Erfani A, Haghnia GhH, Alizadeh A. Yield and
chemical composition of lettuce and some soil
characteristics as affected by irrigation with
wastewater. J Crop Prod Process. 2002;6(1):71-92
[In Persian].

6. Najafi P, Abedi MJ, Mousavi SF Afioni M.
Comparison of potato and tomato yields
contamination in two methods of irrigation with
municipal wastewater. J Agric Sci. 2004;10(2):125-
134[In Persian].

7. Hassanoghli A, Liaghat A. Effect of recharge
practices with treated domestic wastewater of
Ekbatan complex on mineral and biological
pollutants transfer to shallow aquifer. Mashhad. J.
Water Soil. 2009; 23: (1): 143-151[In Persian].

Vooylad cpian Jlw ¢ YWAA ol chaxo Gl dgy wddige dxo ¢ 50


http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

Ol e g ool guas 45lasdl

8. Singh A, Agrawal M. Effects of Waste Water
Irrigation on Physical and Biochemical
Characteristics of Soil and Metal Partitioning in
Beta vulgaris L. Agric. Res. J. 2014; 1(4): 379-391.

9. Karanja NN, 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. Trop. Subtrop. Agroecosyst. 2010;12(1):85-
97.10- 11.

10. Ansari S, Alavi J, Ghafouri, M. Feasibility study on
the reuse of wastewater from Kordokoyi sewage
treatment for agriculture irrigation. Proceedings of
the Eighth National Congress of the Environmental
Engineering; 3-5 September 2017, Tehran
University, Tehran, Iran [In Persian].

11. Shahidi A, Dolatabadi S. Evaluation of the use of
Birjand University wastewater treatment effluent to
reach of the Green University. Proceedings of the
First National Congress of the Green University;
25-27 Desember 2017, Persian Golf University,
Bushehr, Iran [In Persian].

12.Blum J, Herpin U, Melfi A, Montes C. Soil
properties in a sugarcane plantation after the
application of treated sewage effluent and
phosphogypsum in Brazil. Agricu Water Manage
2012;115: 203-216.

13. SouDakoure M, Mermoud A, Yacouba H, Boivin P.
Impacts of irrigation with industrial treated
wastewater on  soil  properties. Geoderma.
2013;20(2): 31-39.

14.Lyu S, Chen W. Soil quality assessment of urban
green space under long-term reclaimed water
irrigation. Environ Sci Pollut Res. 2016; 23(5):
4639-4649.

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

16. ASTM International. Standard Test Metod for
Determination of the Composition of Unprocessed
Municipal Solid Waste. ASTM Designation:
D5231-92 (Reapproved 2003) 2003.

17.Rowell D.L. Soil Science: Methods and
Applications. Longman Group, Harlow, 1994,
350p.

18.Olsen S.R, Sommers L.E. Phosphorus. P 403-430,
In: A.L. Page, R.H. Miller D.R. Keeney (Eds.),
Methods of Soil Analysis, Part 2. Chemical and
Microbiological ~ Properties. 1982, Agronomy
Monograph  No. 9, ASA-SSSA, Madison,
Wisconsin, USA.

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

20.Leo M, Nollet L. Handbook of water analysis.
Extensively revised and updated, Handbook of
Water Analysis, Second Edition provides current
analytical techniques for detecting compounds in
water samples, Maintaining the Top of Form. 2007,
769 pp.

21.Al-Sded R. Pathogens assessment in reclaimed
effluent used for industrial crops irrigation. Int J
Environ Res Public Health. 2007; 4(1): 68-75.

22.Aiello R, Cirelli GL, Consoli S. Effects of
reclaimed wastewater irrigation on soil and tomato
fruits: A case study in Sicily (ltaly). Agric Water
Manage. 2017;93(1-2):65-72.

23.Tate RL 3rd. Cultural and environmental factors
affecting the longevity of Escherichia coli in
Histosols. J Appl Environ Microb. 2008; 35(5):925-
929.

24.Chu Y, Jin Y, Baumann T, Yates MV. Effect of soil
properties on saturated and unsaturated virus
transport through columns. J Environ Qual.
2003;32(6): 2017-2025.

25. 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. J Appl Environ Microb. 2014;70:5111-5118.

26. Mamilov A, Dilly OM, Mamilov S, Inubushi K.
Microbial ecophysiology of degrading aral sea
wetlands: Consequences for C-cycling. J Soil Sci
Plant Nutr. 2014;50:839-842.

27.Goldshmid J, Zohar D, Argamah Y, Koh Y. Effect
of Downloaded from  dissolved salts on the
filtration of coliform bacteria in sand dunes. In:
Jenkins SH, editor. Advances in water pollution
research. Pergamon Press. New York; 2013. p. 147-
153.

51 ¢ Y oosled cpidn Jlw YA by dauro Ol dg wiigs doxe


http://dx.doi.org/10.29252/jehe.7.1.42
https://jehe.abzums.ac.ir/article-1-703-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2026-01-30 ]

[ DOI: 10.29252/jehe.7.1.42 ]

Journal of Environmental Health Engineering, November 2019; Vol. 7, No. 1: 42-52

Effect of the Use Treated Wastewater on Microbial
Contamination of Soils of Urban Landscapes
Afsaneh Khamisabadi!, Kamran Parvanak™?, Mahnaz Nasrabadi®
1. Masters student of Environmental, Zahedan Branch, Islamic Azad University, Zahedan, Iran
2. Department of Agriculture, Yadegar-e-Imam Khomeini (RAH), Shahre Rey Branch, Islamic Azad University, Tehran,

Iran. *Corresponding Author E-mail:
3. Department of Environmental, Zahedan Branch, Islamic Azad University, Zahedan, Iran

* E-mail: ka.parvanak@gmail.com

Received: 21 Jan 2019 ; Accepted: 4 May 2019

ABSTRACT

Background & objective: Microbial contamination is one of the main concerns about the use of
treated wastewater in irrigation. Therefore, the present study conducted to investigate the effect of
treated wastewater on microbial contamination of urban landscape soils in Zahedan.

Material & methods: In this study, a 1600 m? plot of palm trees in Zahedan were irrigated with
treated wastewater and one plot were irrigated with well water (control treatment) were selected. From
the soil of two plot, a random sample of 16 samples from 0 to 50 cm depth were collected in 1397.
Sampling were done from treated wastewater and well water. Physical, chemical and microbiological
properties of treated wastewater and well water and microbial parameters of soil samples were
measured according to standard methods. Data were analyzed using a randomized complete block
design with MSTAT-C softwares.

Results: Based on the results of analysis of variance, the application of treated wastewater has a
significant effect on the microbial parameters of irrigated soils in a 1% statistical level. The results of
comparison of meanings by LSD showed, the application treated wastewater at compared to well
water significantly (p<0.05) were increased total coliforms, fecal coliforms and egg parasites of soils to
93.3%, 86.8% and 80% respectively. Also, the soil microbial parameters of palm trees were higher
than that of the control treatment and the standard limit for agricultural land.

Conclusion: The chemical quality of Treated Wastewater of the Zahedan was consistent with the
standards of the Iranian environmental organization in terms of its application in agriculture.
However, number of the total coliforms, fecal coliforms and egg parasites of treated Wastewater, as
well as in the surface soil of palm trees were irrigated with this wastewater was relatively high that
could be accepted for limited irrigation according to the Global Health Guidelines.
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