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Abstract

Land application of municipal effluent is potentially
beneficial as an inexpensive nutrient source. To
investigate the effect of seven years of irrigation with
Southern Tehran municipal effluent treatment plant
effluent on the physical and chemical properties of soil
and accumulation of nutrient in olive trees, a study was
carried out using a random-systematic pattern with three
replications. Treatments included: 1) municipal effluent
and 2) well water (control). To investigate soil physical
and chemical properties, accumulation of nutrient and Cd
in leaves and fruits, samples of soil (0-15, 15-30 and 30-
60 cm), leaves and fruits were taken from each plot in
three replications. Samples were analyzed with standard
methods. In order to normalize the data, an independent
sample t-test was used. Results of this study indicate that
application of municipal effluents increase the
concentration of Mg, N, P, K, Ca and Cd in different
layers of soil (0-15, 15-30 and 30-60 cm depths) and Olea
europaea’ s leaves and fruits. Irrigation with municipal
effluent increased olive fruit yield and leave weight.

Keywords: Municipal effluent, irrigation, nutrient,
Olea europaea L.

* Corresponding author. E-mail Address: aghabaraty@yahoo.com

oS

oS 5L 3 50 e olie I 2E aie Ol gie 4 Ll 5 s (6 s DS
2O g 3 6d ONBB L LT ST ) sl 255 slad ¢
2 538 5 I ol pand (S plant 5 (K53 ol
ST Sl 93 5,180 a3 (3ol 5 obate &y 4 (055 Ol
ST dla ¥ e 457 055 65 b okt ()8 I (5l e 50
ST 5 s oS Jals LT sleg 3,8 sl GlesT o g 0t
2 s S pland 5 (S5 ol (o o site 43y (Aald) ol
opn o8 1 Gladi g o 5 5 ) 055 Gladl 3 gl ole
IS5 a3 S 1 (6 el FomFr 510K =10 Ges) ST
Lo pland a2 5,10kl Glaigy Gl bagal 4lST L Cuisls
OLES s As o3zl i b 5 0 g03T 3l claosls 03y (Kon & ar 6
Mg, N, cbals s cimn (2l o 642 RSB L LT & 51
Cble 53 s Ogn O g3 0sm 58 S 3 P, K, Ca, Cd
Dol e (6 s OMBB b (LT e e 253l oS 55 1, Na
3,8 055 5 0pm s Shae

gl jole (6T 5 g S ilao s LS

WWW.SID.ir



Archive of SID

o oS S eslizal 3 ge CMSs  SS
oL ol S 3 S el oS K D38
OLaLE 1 Slecst o 15 eslial |15 ol o3l
O 03 e ol e e e IS 4 03T
Joli 0Ll O 65 2 Sl pl H5TO L5 Sl 5o oo
Lk 8 g sl daalST 5 e ot 4 o]
il g ) sa g 03557
a5 Ol oadil oSt Lol ,5 03,8 i s L
SVl Lo 0 ST 018 (S0k Conds o s
e dan 51505 g0 el a oo YRY/YO 55
3 aig oslinul (6,45 OMLSL ladex 5l 5 T
S BB Sl oslinul J1 g p Goioed ol 5 ke
o 5 S gled 5 (S5 ol S (S
(o509 <5 ) Ost ) S ys la 5L s e jwle

AL 0 O g g e LS o

by 09y 9 3lg0
Jb o cbns gl 51 20 V000 gLl 4 Gl Joe
GPE 3 (S ST A s 0) oLl e
A o5 53 o b ai STV 5 a3 OF Ll e
) S aes bl (g1 adlate sl 0 &l ol
o g (05 T (bl Sl s Jgolr ol
31,8 Bl am 5 WIFP 5 e L YYYFY S

) JS8) Wil

++ =+ Temperature (°C)

dodo
Ol bl s S iy oS Sl 3 540 o (5L2S 3l
3148 Ol g dslen it das 5 i Gble la ¢b
33 ol U el a5 (Sl e (sUsd @l e
s9dmme Jolo ST a8 bl 515,05 i (ol sn Cakels
SS9l b Lie ol 55 e (gliad sl oS
S o S (S 5 a8 S oy e
1 el g ol 53 O 35S Ol g5 b addl
L a8 3wl 5 (8 UK 55 (6 MSB 51 0l oo
5 eslizul (Singh and Bahati, 2005) > a5 eslizl K
siaay 635050 55 K (la ) 53 (6,65 OB
14 s trn 5 Go b ) e S S O
Ll ol 55 687 (55 0b 4 canils g gllae s 05 28
22 ) s (Glapdle Dl g0 ST Ca J2alS
Ly sl r)")l ole ldas (Stewart et al., 1990) o3 gol
I el oly5 0LLE 5L 51 i s sk s
o b ) gMe slpe 505 Al g e Ol ) Lo
o3lizw! (Singh and Bahati, 2005) s les AE b e
D re Ol Lol ol 53 (648 (SDISL
Calisee (5l 528 55 oLE 5Li 5550 (6355 ylis |
3 6jjaJ_e (Feigin et al,, 1991 ) Cul od i ap §
S S 23 b 25t e (JUST ST sl 4 GG
Dby 5 JS (g A sh b S S35

.(Mahida, 1981) > 45 s S s el Ol L

T 1 T 1 L] T f a L] T T L] 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months

Mbb)f&nﬂ&ﬁ}ﬂTw—‘ MJ'::)

WA Lle psw sslad @it Jlo Jaias asle
ENVIRONMENTAL SCIENCES Vol.6, No.3 , Spring 2009

mYm

WWW.SID.ir



Archive of SID

VY Sds a0 31,8 sl )3 VeoAs gles s bk gas
(Singh and Bahati, 2005) Ld_i ¢S Celw
iy e 5 02595 Il 0l s (glad sl
0,5 0) basipos 51 s S osbae sy 5 530 (B ST
ogen 55 paiges g e SN 5 S wse p
5 S8 5 ) (sl aa by 1 (S 1 5 b
Sl s 8 eslimad (VI S L 6500 JS7
(p 50 5 peolty 5 03 e (s (oedlS) LS nd
G35 31 (5 5 0mn (0T S5 Laas g IS )
Cogor ook olinal (i L) godl e (6 20 5385 75!
ST a6 gyt g, Sl ST L3 e
hie OT 5 S5 /00 by dsee 5 e pH oKws
Walky-Black 5, 33, ;| ¢S grﬁ S o ys
i (AL laassa ind ST i), 5 S
L (Dlsbily Sl sa 355 685,) (o 855 sy
BV e dab 5o s Sl o 3l aslizul
23 25 n il 1B b (S o310 8l 5 s
5420 ¢l p . Ad oslenal (1990) Olsen iy, 51 STl
3 G ol Calibes oy 51 ool oMbl s
23l l SPSS 11.5 5 Excel 6.0 (5LeT slayljil p 5
O en amglin (gl 7 osls 03 Jlo s a5 L5 03 8
Sog 55 1 slad gl caibaie S (T 3 juolie

A sl 6:»- st oyﬂ

&235@&5
S BB 5ol OT slans 5o S5 5l &y

(uti‘L:‘) Cowl ol 0315 OLES Y J s o

3 65 bods 5,8 K sl 1 HSa an

95 .48 Obsl PxY i8S Lol b Olea europaea L.
sl ST L JLaV b 55 (sl ol 1,18
L Sode e (b5 ol ol 51, &K 5 (648
G b 92 ols S sad o g e LT ol T
solar OT Gladisal e plasil & 55 8 4 Jlo
Jeolsh el 3T OLL U 3 slial 5l s ,es oMo
3y m 53 5555 el a3 s KRS lele oS
sals Gblie 51 a5 L (6ls = 45l b
aalas s S et $3lad &) s 4y lad S
O 5> aSgedambel a5 9 A Ol 26 Vo XV v gl
Blasl 51 S 4 gas (Slabss 8750 5 s 48 58) abais
Cils 5 (Sl Lo ) ¥e—Frem 5 10-Yrem 5 +—Vbcm
LacS 5l (6l e 53 (Habibi Kaseb, 1992) A
rla C3 8 o sl e dad 3 055 Ol 5
BN FU P NVNE 1 RC CP PR C J
S s (las ST L e Yo XY 4 g ankad
St )3 e 303 Solad 1SS s 5 45 8 sl
CLa se5 5 sl S bt B3l &y 5o 4
1 sln) Laogen 5 Jb S, Jols LS
25 by Sl ogmn Vo 31 5 e Dles & by e L
);Juguuﬂ.aﬁgfd)ch__ﬁq.(ol_:s.);
Szt 1T Glgn )3 5 odedg m Jous 45 oK lesT
¥ S 1 SOLSG 0l 5,5 5l sy e L
di 1l 55 ALE (Glad as ki 0313 558 (6 tacks
e ot (0 s 0kl 55 3 g g S game ST LY
Sl a3 53 5 s S st bl OTL L

335 3 ey i S sy 4 o e3T o

\WYAA Lle 4‘4‘9.._4.15‘)\.“1 4'4...7.....2,LJL.~ P ‘4‘9_‘_:
ENVIRONMENTAL SCIENCES Vol.6, No.3, Spring 2009

H YN

WWW.SID.ir



Archive of SID

() e JB sl ally Blod ol 0T 5 (5 OGBS alie =) J9oir

dibge (5ol Sls me CoMestl otins Ol edSl o glie (o g >

cd PO;P  Omgmic  NO;N NN K
(mgLh) (mgL") N@mgL) (mgL") (mgL') (mgl")

WANYFA N SRV A YR/AY

VAN o/ Y B/ by/YE °Y/\o °Va/vY

Na Mg Ca EC pH Sz
(mgL')  (mgl')  (mgL') (dSm") AT
S 120 S R VY-S & VA TS VAR W 774 (e, v

S
/A oyd/Y MgV ba/dd VY ol T

23 0ll 8 C>Lﬁ‘ 5525 (Willett et al., 1984) 5L e
S w0l Jgb 5o T ods 6lsl 5 5,48 BB
2001) 35 oo oS S S Coldn il 55
ssliul L3 505 OLs (2002) O, Kea 5 Meli .(Munther,
23 e s au Al (Go)95 dw I da OSL
S e enle e 53 il B o it J gaad
OOBb s ole ol ke 05 YU Yzt 48
Jdomn 53 POl (il e o ol T &
j‘j‘,f«_:{ch_.u)zcﬁ_ﬂd_:‘ﬁ_ﬁkb.@‘a.\iéfu
SNy YL s s 4 L5 0 45 3 Sles!
i Sleet 51T 3 Jploms 5l Jisl 5 ST mbas
b sl et i T Lol S ke
LS o L5 e 5 it 53 oy Sl S
L Sl latand 4 F Ol (6 i3 58 O e
‘5)L:{T6L>')>LAL§_Q&A_:X§)JC}:AJKQM'D
ST L eds LT ST 5l i (6480 ONBB Lol
3313 e (yleT s 5 bt ol s g ol
s b (1986) 01, 5 Boll by ol 53 .(P<0/01)
YO 518 b oladT 5o ONBb L edi )l slacSTl
A_QU._.»L{;‘J&.L';Q.,LA Cfi‘).‘u“i“f"b.’b olas Jl
(1994) Siebe 5 (1986) Saber .45 ¢G5 5 ,5TOLS e

gaquﬁTsu,s&ﬁwﬂu@awu@g

¢« NO3-N (NH,4-N Mg (Na¢ Ca K EC pH 0l o0
ol OT 51 i (6,68 OMSB 45 Cd sPO,P
alex 31 65U 0 551 5 4> 5 (2005) Bahati 5 Singh
YU Jds a8 M 53 15 Na' 5 KMgh+ «Ca'+
33 YU s (S S s e 0L PH 03 5
DS 3 3L Ol sy Kl 6 s ML
.(Mohammad and Mazahreh , 2003) J5L oo (5 45
¢« NO3-N (NH;-N Mg Na¢ Ca K¢ Cd Ol e 03 5 YL
55,5 e g8 DS, JT 055 25 5 POL-P
5 e G A5 Sy 5 (5 g (Sl sl
5 SL S LT 5,8 5 4l s oS5 S

il g OT 4 s Jgb )3 Ll

S s pledy (N ol ) S S
Wl ol 0305 QLIS Y J g s adkeis g3

ou&guwuﬁj@,;ﬁ,;s\sag
Ol o531 e OB b (LT () Z3L) 55
Ca &K P (N EC pH ¢ T o3bs ¢alS” Dy S s 35
OTPH 0552 YL ams § ¢SLs ,5Cd sMgeNa ¢
2003) 33,8 S pH il 580 o Ll 5 o0 oW T
3pH 28, YU cde .(Mohammad and Mazahreh,

Ml Ho Cie )L L slad 55 lS sLsjl oS

\WYAA Lle 4‘4‘9.._4.15‘)\.“1 4'4...74...2,&)\...“ P ‘4‘9_‘_:
ENVIRONMENTAL SCIENCES Vol.6, No.3, Spring 2009

HYHE

WWW.SID.ir



Archive of SID

(oSle) &S 3 0ks (6,8 03101 sland 5 (S b S5y 0 Y Joua

S Ges 5 S s S s
FioSe Gas VO-Fr Gas N Ges bt
Lot STLobT L solT _ _ Lot STL bt -
- - ol OT L (g LT - ookl pe
W ol sl sl ol
V,40 YV y,4y oy.&Y V,40 oY SA pH
AN b oy A0 b PFY A Lo\ EC (dSm™)
4.1 VA, s 4.1 *\Y,5% “4,yY °\%,00 el Ol S
Y4y by “FY by YF SOAY by Yy ST esle Lo s
LYY LR ¢ SN 4 1Y LAY G Y buey S5l deo s
ST Y PAD0 SRR °q Yy Ay Y (mg. kg") jud
awy Y\ SR oY v ¥ POV by 4Y (g kg") ey
S Wuy °\0,4% SARZy o, ¥ YN °\0,45 (g kg S’
arf bu vy S Y ou Yy SNl by vF (g kg") 2 oo
3,vf ®Y,0F 3, YA °Y,0Y a,rf by, YF (& kg tn
3,00 LI Y0 LK w0 oY o (mg. kg")p son3lS”

o 585 1 g3 oM pole (6, S0l s
53 (ol O 5 648 BB L (o LT Ol s
el 0k Y 5Y o jled cla [
ele Clle js ()l gae S sl Ol s
M Lok (65T Ot 53 0500 5 25 5 55 ol
CLENa jais o an )l sy el OT 5 648
Lol (65l Ol s ogme 5 5 1 55 ol 4y
ol OT L o (LT 0l ys 51 i (5 48 ONSB
Sie 4o olE 3 eds Ll lie ol Chile sy
1982) il oo dtucsly (i OMSb 45 ol oyl
3 Glaudss ele Chle i3l (Singh and Sharma,
23 pole ol Chle 213 e 4 (g 5 5 ) oS
( and Yarilga, 2003) 4L s &S U (g, —
Ol 3L s a0 olE 13 Sl suas Bozkurt
23 b LB ST 658 s Ol e pate

bl (glsn ol 4 0T gl 5 Lilay BL 4ty

SR T O A SRS R It
)‘MJJ—‘H&&JJB'AP&‘)JVJTAJKM
S b S P UY o sle ol cbile Vb S
Soere OT L LT G glacSTl 55 6T Hldas
cble cle .\J.s; 0L (2003) Singh 5 Bhati Db
3 obie ol et OMSB s K ole (VL
Yo b oslital Yo piman Cl gl S
Jds Wl o 50 ol oT S OB 5l s

AL ey ol sl ngii.s
Ll y opl 53 a8 oo 1y 2alS adbats g5 8 5 ST
b Dde 4 4S5 (1980) O1,8ea 5 Chaney
SIA 1 e S L S )18 cdabonil J b 4 Jle
Gt 35 BB o) b ol s ot Sl Ko Sl 56
4 52 (1994) Siebe 5 Lle oo BL ST (6 20 Sl VO

-r\-.:él._l. Cwd j,él:- ;..ﬂ.‘>u_.* “).5 LSGJLL.A cl'b.l

\WYAA Lle 4‘4‘9.._4.15‘)\.“1 4'4...7.....2,LJL.~ P ‘4‘9_‘_:
ENVIRONMENTAL SCIENCES Vol.6, No.3, Spring 2009

mom

WWW.SID.ir



Archive of SID

B et Bl
LESSNEH]
30 4
a
27
24
b

21

18

3 15
s
12 a
-
° a
b
6
b
3 a a a
b
0 —
&5 i ] S e o

Ol )5 05 53 (8Kg!) jole chle -V K&

L S J'”Ulj‘f(1976) O1,La 5 Epstein bl ol s
S 5L QLS L g o gueslS Ol lie oS
b e 8l ST et Ll OB o
D D 4 &S o 53 ¢ (1980) O, 8s 5 Chaney
Ol el 31 L &8 38 2018 a5 4 L
oS L pyaslS Ol (S o L1
«(1987) Baker «(1983) Woolhouse . 4L —a 2l ;3
45 WUs S 0l (2003) Singh s Bhati g (1993) Macnair
Wlg oo S 3 K jole piy Chle 50y

Asb ol s jolie ol Sl gl e

15 i b
{10 §
N

N

: N

.;:§

N

0 B -:1§

Ol s gﬁ 3 (gKg!) ole cble -V IS

o 05 O Ylaz-| (Singh and Bahati, 2005) AL
Slad o ba5 (ol L 5 bl i ol Skl s
) Ol 9> M pds S o Sl ol 3 (5 o
A3l s 5 5l 53 55 laose 5 S s aie
o3n 3 S5 1 53 ppeslS il (6, 8ol ol
Jaler 53 (ol OT 5 (6 DS L )LD Ol 5o
ROMPREPHRR I
l_go.x_ié)LﬁTQl_*.>'J>éfj_3)>r}:.e>l_f¢_Elb
ST L ods (6,LT 0t 3 &8 51 i (6,5 SOLSG

(P<O/Ol) Jj_r )‘J LS‘M LSJL‘TJIGJ )‘ JM}‘ &f-t‘ . J}J al:;

()l:...“L::..':.li ﬁkﬁ)dﬁjaﬁjgj)beﬂéﬂfcﬂx‘ (}:ﬁbl{d‘xﬁ -y Jgnp\"

< 5
SVA = VRN S ol
YRR e ]
) USA Standard
Ogu0
VAL = VIR S ol
V0 =SV ol T

.’\

USA Standard, 1987

WA Lle psw sslad @it Jlo Jaias asle
ENVIRONMENTAL SCIENCES Vol.6, No.3 , Spring 2009

m s m

WWW.SID.ir



Archive of SID

3Singh ¢ 2 ST Gadlg Slekijy A5 olo s
3> Sladlg pLisl 5 b aalllas L (2005) Bhati
9)&.@\5 Sl el &S Lsls olas Dalbergia sissoo 4}l
PLS e L5 5 db Rl e (s
3355 pole YLl )51, 0T Cle oS 558
PN (VL Chle ogas 4 (g 68 DL s 5 S
4 olE Sy s 5 JTolse s s 5K
A S S5 ole

01,8 s Myers 5 (1993) O1,Ken 5 Ceulemans
dwgp gl L MBS 5,8 &S Ws S 0L (1996)
s 3 5 (235 5 93 e o oS 55 58
L OT (o 03 b o0 oS slaeE o slaes il 331
oy (655 ol oS s laeS ) slaws il 5
o €Oy iy o s e e U T3 5 4, YU
53 ol 4 Al

G 3 eslizul 4 (1991) oI, Kea 5 Feigin
olie 5L e e Ol iean Ol ol 53 (6 4
o) Lsl Cadoien gla) 5287 55 oLE 5L 5550 (6355
Selivanovskaya «(1996) Ol,Kas 5 Pedreno ¢ .Lles S
Ol (2002) O,LSea 5 Keller «(2001) o, Sas 4
2 olE 5Ly yolie sy s ey aS s S
Jgamee dd 575 olE Wi, OT Sl alol oo L DS

o I3l )

MG ok LT (slao s 45 oS wolie Clile
ol OTLodkd (LT laegoe 1t alb 4 o 4
355 13 e (6oL L 51 oMl sl Ll e 4y
WS 0l 56 (2002) O, &Kes 5 Letchamo .(P>0/05)
G )3 Ol &5 @ 5 it y5b 4 olie S
ole Cble Y gane 5 L 5d i o oS il
OT sla i s 5| 2aS ol g 5 ails 55 K0
Al eSO g5 Slaese 53 pseealS Lhle Sl
g ok &l 5,1kl e

5 osen 053 5 3Lal sLay 56 (5 8o 51 &b
Sled 5 65 OB L LT Hles 53 68, s
Wl ol s a1 P gl 3ol OT L st
0353 sl 355 o odalin Jpd cpl 53 8 4 S 0len
St b L LT Sl 53 68 1 ulass 50
(P<0/01) Sl ol ST I zés

L «(1990 ) ol,LSen 5 Hopmans b, o=l 53
S i g lege W5 ld e
O, LS an o Stewart (S BB L eds (g LT
«Eucalyptus grandis Olus ys dlw ¥y 5 L (1990)
Ol s 69y aalllae L (1977) 01, 5 Baddesha
Ol 55 (65, (2003) Yarilga 3 Bozkurt ¢ 52 JLS o

Ol e (69 Gat>s L (2003) Singh 5 Bhati ¢ s

(@é\?ﬂ)cﬁ}é?ﬁ)bcﬁsﬁfaj‘x‘su)jf& - ij\?

CSB L LT S Rl de 5o eolall -
B - - old (5,8 oIl sla, ST
olr ol 4 Cod 5 45 SNSB L o] ol L)l

IYIA /4 4A bu/a00 (@) <5 58 5 055 low sie
YARE SV °a/a YD (@) 5 5 p &S 055 Lo e
JAL B\2% *Y e/ (m) o g0 & o S lad Lo s2e
AZYS YY/A Vs (Mm) o g 8 6555 b8 b gt
VAuVA# /Y °Y/YA (gr) oy & 5 055 bow g0
/0¥ VAN ¥ (gr) 050 2 055 Lo 0

\WYAA Lle 4‘4‘9.._4.15‘)\.“1 4'4...7.....2,LJL.~ P ‘4‘9_‘_:
ENVIRONMENTAL SCIENCES Vol.6, No.3, Spring 2009

LA |

WWW.SID.ir



Archive of SID

Bahati, M. and G. Singh (2003). Growth and mineral
accumulation in Eucalyptus camaldulensis

Seedlings irrigated with mixed industrial

effluents. Bioresource Technology, 88: 221-228.

Baker, A. J. M. (1987). Metal tolerance. New
Physiologist, 106:93-111.

Boll, R., H. Dernbach and R. Kayser (1986). Aspects

of land disposal of wastewater as experienced in

Germany. Journal of Water Science Technology,

18: 383-390.

Bozkurt, M. A. and T. Yarilga (2003). The effects of

sewage sludge applications on the yield, growth,
nutrition and heavy metal accumulation in apple
trees growing in dry conditions. Turk J Agric, 27:
285-292.

Ceulemans, R. J., F. M. Pontailler and J. Guittet
(1993). Leaf allometry in young poplar stands:
reliability of leaf area index estimation, site and

clone effects. Biomass Bioenergy, 4: 769-776.

Chaney, R. L., T. B. Munns and H. M. Cathey (1980).
Composted digested sewage sludge compost in
supplying nutrients for soilless potting media.

Am. Soc. Hort. Sci, 105: 485-492.

Epstein, E., J. M. Taylor and R. L. Chaney (1976).
Effect of sewage sludge and sludge compost
applied to soil on some soil physical and

chemical properties. Environ. Qual, 5: 422-427.

Feigin, A., 1. Ravina and J. Shalheret (1991).
Irrigation with treated sewage effluent. Berlin:

Springer-Verlag.

S 5 4omi
obie Ol il 55 e (et oSl 0slinl
568, oLE Calies slacsil s S s sladis
LS 1 53 pa3lS s 155 ol 0305 (o pe
Lol s ods ¢S Calides slaGos 5 O gm0 ) Ol s
SOl adlate 55 53 0535 Gl g )3 jaie () oS
2 esn 508 5 ooy 5 iy Olee il SuS L
ol OT 31 i (6,e8 OB Lo (o,LT Ol s

=3

Seslinal 45 08 F am iz Ol e 0L o
(e Co e 65l p b ge 6 s IS
OT 55 o 5 ol (S0 58 Slo s ol
Jees plmt L5 s i slos st L
3555 3 6,8 sl 5 8 ISb (535 1 kel iy
L oSr 85 3 it (s 5 ot 5 mlio MG
old ;83 OB 1 0l s5 e el VT Ol 2alS
O e il 53 I8 K slaedsn plowil S
S oalial Lol 13 g o3lial 1gd ml jows Aty oS
plasil Do O35 SIS K ol 53 3. g0 NSB
IR FTISTS RT-N Gl PG X GUIPW I v
LS Slw!

O
J)\f)sd)ﬂ_&d)bﬂ_&ddwdhd)&aﬁﬂ

338 r Sl L8 Ll

&Uo
Baddesha, H. S., R. Chabbra and B. S. Ghuman
(1997). Change in soil chemical properties and

plant nutrient content under Eucalyptus irrigated

with sewage water. Indian Soc. Soil Sci. 45: 358-

362.

\WYAA Lle 4‘4‘9.._4.15‘)\.“1 4'4...74...2,&)\...“ P ‘4‘9_‘_:
ENVIRONMENTAL SCIENCES Vol.6, No.3, Spring 2009

mAm

WWW.SID.ir



Archive of SID

Munther, K. (2001). Use of Treated wastewater for
Irrigation in Madaba. Environmental Health,
201:299-302.

Myers, B. J., S. O. Theiveyanath, N. O. Brian and W.
J. Bond (1996). Growth and water use of
Eucalyptus grandis and Pinus radiata plantation
irrigated with effluent. Tree Physiuol, 16: 211-
219.

Pedreno, J. N., I. Gomez, R. Moral and J. Mataix
(1996). Improving the agricultural value of a semi
arid soil by addition of sewage sludge and
almond residue. Agriculture, Ecosystems and

Environment, 58: 115-119.

Saber, M. S. M (1986). Prolonged effect of land
disposal of waste on soil conditions. Journal of

Water Science Technology, 18: 371-374.

Selivanovskaya, S .Y., V. Z. Latypova, S. N.
Kiyamova and F. K. Alimova (2001). Use of
microbial parameters to access treatment methods
of municipal sewage sludge applied to grey forest
soils of Tatarstan. Agriculture, Ecosystem and
Environment, 86: 145-153.

Siebe, C. (1994). Accumulation and disposal of heavy
metals on irrigated soil with wastewater in the
irrigation district 03. Tula, Hidalgo, Mexico.
Rewint. Contan. Ambient, 10: 15-21.

Singh, G. and M. Bahati (2005). Growth of Dalbergia
sissoo in desert regions of western India using
municipal effluent and plant chemistry.

Bioresource Technology, 96: 1019-1028.

Singh, G. and M. Bahati (2003). Growth and mineral
accumulation in Fucalyptus camaldulensis
seedlings irrigated with mixed industrial

effluents. Bioresource Technology, 88:221-228.

Habibi Kaseb, H. (1992). Forest Pedology.Tehran:

University of Tehran press.

Hopmans, P., H. T. L. Stewart, D. W. Flinn and T. J.

Hillman (1990). Growth biomass production and

nutrient accumulation by seven tree species
irrigated with municipal effluent at Wodonga
Australia. Forest Ecology and Management,
30:203-211.

Keller, C., S. P. McGrath and S. J. Dunham (2002).
Trace metal leaching through a soil grassland
system after sewage sludge application. J.
Environ. Qual., 31: 1550-1560.

Letchamo, W., R. Klevakin and 1. I. Lobatcheva
(2002). Heavy metal accumulation in sea
buckthorn cultivars in Siberia. In: J. Janick and
A. Whipkey (eds.), Trends in new crops and new
uses., Alexandria: ASHS Press .

Macnair, M. R. (1993). Transley review No. 49. The
genetic metal tolerance in vascular plants. New

Physiologist, 124: 541-559.

Mahida, N. U. (1981). Water pollution and Disposal
of wastewater on land. New Delhi: Tata

McGraw-Hill .

Meli, S., M. Porto, A. Belligno, S. A., Bufo, A.
Mazzatura and A. Scopa (2002). Influence of
irrigation with lagooned urban wastewater on
chemical and microbiological soil parameters in a
citrus orchard under Mediterranean condition.

Science of the Total Environment, 285: 69_77.

Mohammad, M. J. and N. Mazahreh (2003). Changes
in soil fertility parameters in response to
irrigation of forage crops with secondary treated
wastewater. Comm. Soil Sci. Plant Anal, 34 :
1281-1294.

\WYAA Lle 4‘4‘9.._4.15‘)\.“1 4'4...74...2,JL.~ P ‘4‘9_‘_::
ENVIRONMENTAL SCIENCES Vol.6, No.3, Spring 2009

[ I |

WWW.SID.ir



Archive of SID

WA Dl s solad ot

Sing, S. and H. C. Sharma (1982). Effect of profile
moisture and nitrogen levels on yield and oil
content by raya (Brassica juncea L. Czen).

Haryana Agric. Univ. J. Res, 12: 486-494.

Stewart, H. T. L., P., Hopmans, D. W. Flinn and T. J.
Hillman (1990). Nutrient accumulation in Trees
and soil following irrigation with municipal
effluent in Australia. Environ. Pollution, 63: 155-
177.

Willett, 1. R., P. Jakobsen, K. W. J. Malafant and W. J.
Bond (1984). Effect of land disposal of lime
treated sewage sludge on soil properties and plant
growth. Division of water and land resources,
CSIRO, Canberra. Div. Rep., 84:3, 56.

Woolhouse, H. W. (1983). Toxicity and tolerance in
the response of plants to metals. In: Lange, O. L.,
P. S. Noble, C. B. Osmond and H. Ziegler (Eds.),
Encyclopedia of plant Physiology. Physiologi-
cal plant. Ecology. Berlin: Springer Verlage.

a8
A

Wy

Jlo haas asle

ENVIRONMENTAL SCIENCES Vol.6, No.3, Spring 2009

H\n

WWW.SID.ir



