OY1D) Qo leds o al> iy (5,9l g pole aloeo

Ol Lo w,.m: wﬂ.afg ‘_;’L.x.c raLLc AT IS » ‘;’Lo.m g./..S).’ M)l salaw! ).’|

Ay 0y Cow gy

Tz ® b < olidlgs abilolol (! cyelaSly doses T iBlous mual ol 1 ilony yaed 68 o dose T 63U 4y 5o

YWWARLYN bl &6

Oygods  obdgel 05 plxl dlale b jles
sl gz oKnll 4 s g 5l alals
S8 Gtalesl 950 5 0ad Jite oleonds slagiules]
b jlosd G395 4 G5 S Sl Gy 88
il )l ey CamgraS (S lme 0> 4y
b B o o siole;l ailiale wli o8 S
o 13 5SS e T 5l ool b bolas Ll (s Lo
oly plas bl .cd )5 )3 s k! e Syg0 doy0 0
snlp Jeb o ol pele clle axS) oS
SlaS Gl Ll ol oo iali8l aidcangaeS
ol Geizmes 9 Gy B9 @l Sl (oot
e 5l a5 gpolie 005 o olie ol clale
O gods g 0 a8LLI T2 jlos 4y oliord LS 3
J8 pH EC 50 00 TT jlas 5l i 6 lo oxe

Saily alS wigy gy A (p)S Camd g

VPRANY/# 1l g

oS
aS aied (6olge 3l aig gy Cewgy Slnls
aoye 4 39)9 9 8Lk ln Vb Jeily Sl
et 5 amo ool (sloel, 31 Sy il s w5
Sluls Gzl )0 ol CanguaS adgs dagyl
9 & (St oo g pslanz 5l iy o sy
99 55 5 e (T2 5 T1 gl o) (g5las Cead
Sluls jl aiges SO aial aslsl ool S 8Lb
i olie chale 5 0 ooliv, olKiylesl 4 as
Geizes 5 el wBras 5 g Spas o
ol ps 3 6. 5esluil pH ¢ EC sla asli
s 35 polie 5y geaS 5 41535 i s
Soa @kt olend OlaS 5l (g lde s
Olie 30,8 00938l (T2 L) wluls ) cwdd

®3lga g Ab S5 G Sgedy bajles Cugh,

Il leind; «(55,9liS g 5 9 (bigel cliiod (lojlw ¢ SLl pole Dlinios dunnho ing 00y} ¢ Adgh (sole Do

marieh_nadi@yahoo.com : Jsiuws ox....ﬁ;

Olnlplomind; ((Sbi pole oaSiasls iy Cuadl 35 50 Siigly T
Oyl eolorind, d(ze) pas Jy olRiils (55,5laS ouSiils sole Wl ¥

Il eplomnd; «65,9L88 gug 5 g Uil clinion Glojle ( GLEL Slikios dumsbo iy 0aSidghy (i )5



w6)5u5wﬁfwyubbwwwﬁgbﬁfauuhbfgwgdf.b?)‘abl.b...ﬂ)."

P My Bpan & S5l Ge (65,9laS DY gaza ||
S92 g0 Shod @lio 5 Wiy o0 G 5l AliSe Sl
oled 31 ilgly 4 a0l 5l o QT a olpl e
L oS 5 celie oyte 55,508 Jgame Sy sl
Olrl (65,9laS ot DY gazmo 5l (S g Ay 0y
Slapld gy ool iS5l a4z g L
Eazs aSyl es iy ol Conl Jgaze oyl
oy Glosgae Jase Cann; MU (Dlyls
ajp o dieils s oyl &8s 5 cils valys o
Sluls 0,8 ooyl sl el jo abl o
Ersanetal.,) cusl 00gai Cdz 095 as |y (o0b 5 az g
017
gl g lel 4 boaiy olauls Gl
Alos Sluls i o)l usSae dlal) coiS
Ot 05 gt EL 5o atey Sl g (alBl Lelge

Lolws (o i Hl jo aS el Sluls o1 5l
Ll ol (ogs @elali b g atey gaiaz o s
6523 Jalge 4l .00 5 o0 iy Cmgy (o ALSD
05 bl luld ((Sojle S g (Sl (ermen
s amibge S50 5 Jpame o) g5 5 2 o5
Pl oluls e 3 YYIY a5 aes o las Oldlas
SBT3 s o] woys YRV o odl8l Llse s

Ol als sl e Ay o5 Gy Olls  Seall

Yoy

BRSPS JENNNOS I JPE

O3S bl (B 0 ol 9y ol pze 4 4y
3ol pol cawal Jaame ol Oluls v,y
@l slaplal a5 coenl Jds 4 bagyludl 5L 0
3 b Sy S iy 5 et sladisS
Cewgy 0gan 3l ladl 45T Jxe ] ) Wlazils Saio
oolazwl Loyl Fowo g alo, @Ble (S pien g
csoiin pl) ol 0590 biloiie Lo T it 4 (00 5 o
Jole 0 6yeliS OVsamme Slls (VWYY
sl o] 5l w9 cdlopy wuils wsls calise
4 )3 9 5)glaS sladi o il el oS Wigd o0
Sluls olml ;o e Julse 00,5 o0 oL 5 il
S e ) (Sedgm Jelge Jold Sl 5l
el (Glil g Cope DlaS S i
slolt FERNEETY

Cagb dod) (oo 5 (56 e Jolse 5 (o592 528

Syl 5 Grwwesl oS5 g lsa Sy (g
2L Gt o9 SBL) eloi! (goladl
9 Sl 039 s ;S (Jhgde> SN
(St 9 Fleh) Wil opd 5 LIoee Sl

S Toi ol 4 ssmge slalel Lulul 51 (\TAD



OY1D) Qo leds o al> iy (5,9l g pole aloeo

p oodle a5 o o lis Sldllas (al, 2005
o Jils (sl s ylesy asle oL S gao
Tsantili ef al., 2011; Mokrani ) o .é g diws s>
aibe gjyles wluls &0 (& Madani, 2016
Slgiign b Ay 5 Ul it 9 o y> Slals

Al-Farsi ) aigd Cguso 8 SLLS 5 5l cogeo g

& Lee, 2008; Rajaei et al., 2010; Ambigaipalan
et al., 2017, Ersan et al., 2017; Tsouko et al.,

@ iy Sluls a5 wies o lis Oldlas (2019
RERV g P T RTRC IR
Goli et al., 2005; Rajaei et al., 2010; Garavand )
Castillo-Judrez et al., ) o3,5%0 g1 (et al., 2017
Rajaei et ) 56 g0 251 (2007; Rajaei et al., 2010
Owixe g (al, 2010; Pandey et al, 2019
S was 5 (Boeing et al., 2020) (5,509500
a> S| .l s (Alam-Escamilla et al., 2015)
p Lol ates gasde (plo hls (Jgb DlaS 5
30 09250 0,05k olge ple g LS 5 ol ol
Aoy & G ol el dln ) Sy Sluls
1 09 g0 ol Hals S S g by adgi olS
(oS S lgze 4 Slals ool 5 ool gz
a yshanl ol (9,0 6ol o] il 5 559158
CawgraS )3 00l 58 SLS 5 Gline 45w oo 1S
CawgraS 5l oy Sluld s o 9 adly palS ol
ol ) Bas W ,8 e eolazul BB olS (gl e

2 @l OluS 5 sl eslaul Sl wy n ek

(les 9 gk, ceilio Ll 39 )3 Jpanme
Rl 0 el )l Ko glgil gy 0l) 4 e
coslio slos 5 Cugb, Cde 4y 00,5 o raill
95 joy Nz Dy ST olse cpl el ol g0
Sl b Sl e wdl il e
wyeme oshisl @B sl (G35l
L1y eS0T 25 U o oo il (ol 5 g o
SLls S T dnugi a5 oogad g9, JSie
OTAT 5 5 0l VTYF g poled s 5) ayles e
e 055 Ol Slalo onl Gl ol I loas
O¢>  Cawd L allawlie a5 oS o ool
Ol 4wy Eb Jpame lp 1) oS I
S Ml 2,8 (YL duoyo b g il ,0 .05 59 o
3 il 5V doys b 1, &ty 5LS oz ilgs
SHOYYE g yaleds ) S5m Ot ) oS 5T s
Jaie o3l o] 1 20 ool 5 Clarls (o b
O SiS el a5 bl oo (J9id DloS 5 g0l

FIPSNCSNECRCTRC RTINS
5 e 3l A5 sie 48l slacddgle
Gt OLS 3 adgibyn Jed 5 SlaSd wolind
5999038 ki 5l .(Randhir ef al., 2004) wigds oo
wolgdl s o5 T sl ely sl (did wlus s
Middleton et al,) oil oo (Sgye- od8 siie

2000; Puupponen-Pimié et al., 2001; Manach et



w6)5u5wﬁfwyubbwwwﬁgbﬁfauuhbfgwgdf.b?)‘abl.b...ﬂ)."

Coond g0 4 pSelS P Gjg 4 adgl Slols
4 Gloww Slaould ;0 5 i (T2 3 T1) (g5luns
e 9 i 4Ll S & g0y yraniilo B Gac
Sy s b it b 595 o8 5 cenlin sl )
adgl Grolejl ameis a5 o 50 00iling caalS
5slade (T2) oyl 5l cand SO @ wlls
& (eSS VP olawd psiselss slasss
O/8) 3o, 0 ¥ ol Sladgu oo 5 olS YIY) (65,0leS
(pS VW) voye VY e oladgw (p,55LS
YO o Sladgus 5 (5,5 VYY) a0 )0 VT (g5, Sld g
25,5 bglsa Sl Lo b g adlasl (5,5 ¥) oo
3L 0,90 Ay wlhn o ole Lid GDoe @ bayles
e g Wsh 00,58 s b By o5 5ee)
(95 2yl ol 5l 2l 0os8 (35 wsboye 5 (it
o jled 5l oladiges ole o aial polss g skl
o bt glaghll el cx SIS A
ood ol boole bl vm i oKiske;]
dojlos 53 Ghors 4 S Sed (B
30 g wan Sy cuby ol oS
ol 318 olerd 4 3y9e wlKiylejl
o 53 sla 90 b ol IS 5 B o gy
3y3e 20,0 B el j0 (Sl (5051 ST g 1S5
J39 5 o508 S j9m @l § <85 18 )Ll 4y

a0 ,5 Al

Y.

g2 Ay Sy Slagls 55158 5]

g, g lge
L oleyen VYAV Lo 50 508,50 Gedod o)
oS el e, o aty Jpame cily
absme 0 5 (Gyslanr iy pp Cungy Olulo
53 By g 03Sa25% 90 0)leds o] (Slons
Al (6,10 paiged s ,5 Sl 9o g (g b
Jeie olRiglos] 4 ladiged 5 )5 olail Lag] S|
Calan (s ySoal Jols liass Lo sialef] o 5
Sollws S 4 (pH) azosl 9 (EC) (SG 2SJ
Slew] Sluls upw 28,5 plsl e pH 4 e EC
az,0 B0+ sl ;o 5 SouSIo)sS 0 weud
4 godd ddgl xS lains § S wgaadw
<> (Matusiewicz, 2003) ;i wan (g, SeS
yolie .0 5 oolatwl calize olic clale 51505l
Jones, ) JlalxS oliws b 59, Jolds B8 yn0y
Chapman &)  zuw S5, (bs, 4 yaud (1991
yogid pudd ol8tws 3l oolazl b gl «(Pratt, 1962
099 b p2jeie 5 paedS (Chapman & Pratt, 1962)
yolie ¢ (Chapman & Pratt, 1962) (s soguSloS
Shoslinal b oo 5 53550 59, el Jolis 80 o5
S5 My 9, b I 25 Geizeon 5 ICP ol

() Jgox) Bas (s 50 5lasl (Walky &Black, 1934)



OY1D) Qo leds o al> iy (5,9l g pole aloeo

2 6ok ol 58U Gl cpl &5 09wy /Y
Ol bl walyss ()59 i 4 25 S Dl i
4 glord Ol 5 (539381 45 s 0 IS5 4 johas]
Oy 9 (S Sy Sy aS| p ogdle 4ol Blals
cble Aol 4 e was e GBIl ) CesgeS
Gl 20 e 2l Jpame 0 sde polic
il glawl o Gﬂoﬁf S opedS Codsin
GalS Jsloe Jipe,S Galibl 4 zeie ol il
Gl IS shnd Gal81 oS (3 a3l ¢ Jlosle
Sl 5 osigel s b (Sl 039
S Az 50 9 Sy 5 o e polis Sl
Wangetal,) 35,5 jolic pl ol z )5 oiws
aS Woged lu (Y-)Y) Gabhane et al. (2016
3395 5B 5 JSL sy (S99530 lge 5l osliu
Jyame CoiS dpn el ilucungeS wl
oy See ollad 5 0l (irug S (S
33 Sy wulp (b polic den bl 09 oo
Collad Jol> mls opl wdl Gl jlas 9o 3
750 )l yolis iluslil 5 el s Koo
Liu et al.,) asb oo adgl lols JIolS s o
Jlesl pels el glord lassS (09330 (2014
e G557 o JS O30 Oliee Sl 5 SLisal
W) w05 (2led ComgaeS (S 9 SodsS Sonte

(etal,2017;Lietal, 2018

Y.

14

g0 adgl oluls ol U151 Lol bl
}SJUT 3l ol C_,L.J Sl ol ool las Y Jgus
S JST 50 (T2) pgo 9 (T1) Jol sl jlos oloonds
blg 5o ] ool 08g] LSS @ 005lg0 b
WS a5 ol i iz ) 5l Sl glaosls
T2 5T1 jleg 99 (o 0,0 0 mhaw 1o (5o e
Ngy oigeed (1 Jgu) Sebls 929 (39,05 paie
raie nl plime (Rl 4 omie dale 28 (Soems
23,5 (T2 5 TDH Jles g0 2 olod SongeeS 50
O Js)
5 adsl Sluls o ey Olime GrpS
T2 s p)lez ole aiged jo ol cdile oty
clale e D (Y JKE) WS caalin
Y sl e 5o @i B Jgl ol (sladiges ;o (35,005
a5 Sme (s 051 oy BT oo jled (0 5 sy
S P gk 5l O3 (Fig weys Tl eslil
P99 slad adsl Slapls )0 Slad poiseliss (olpandd
Ojsres e gas s VY Lol 4 e (T2)
O US8) w08 T 4 e T2 Jleg o ol
2 $Sedslser 5 Jed oIl hlie Sl 5 539
o] (Rl (g a5 5 CamgpaS a5 a8
9290 (§3ie yolic 4 olS Jie (w5 039
Barthod et al.,) o)l Jlis 44 1) oles Jaame ;o

Lol T2 Jlews a4y oals adlal (5,50 oyl5ee (2018



cadsl Olagls (o bons 5aIUT 51 Jolo s -Y Jgor

o525
L R e Sersdleglas Fe e s ool | ey Jlele it eSS ely ad O
S 2 g PSS 2 p S ke oy 3=y
Y IAY £/ #1 VYN WY FFA | s Vel A SRR V28 SN VI L SPVIT R LT agl Slals
L0395 4 (S S 9 I 055 (I 00le (B paoyy polie iyl 4525 Jour =¥ Jgur
@il az e OSleo gaye
038545 4 S L Sos Sesle o yee ol ey o O35
R VYITYVE YV/AYA¥ SEIAVA* e ¥IFVYE \ESAX VAR .eaq¥ o ey
Yy IvE RN SARN: f/#VYE™® e oo VIoYoE™® A+ME” s
02 Js
oy B e yo Sl e *



(‘ra) 4 O)Lo.:)sad.l?dlwg: L5)9L35P3154-L?“

Y.
=TI =T2
vo | c e © a ? d b
h f g
% vo !
F R
3
§~ Ve ol
.0 L
v v ¥ 5 5

&0 paiges grolo

2810 pyaiges (gloolo 53 (w3590 U loud 5 (59w Cdale Loglds —) YK

=Tl ®=T2

(L) yhod il

T hon
EATAR =
e B
0 b
\

a c b a
d
e
f f
| g g
Y Y ¥ o 4

&0 paiges grolo

.6)‘&){4}9&3‘5&0“)6@))?&)9»‘SLD)L&’J)QMMQ’W—*N

CLle 4y sk w2l aslol i bl B T1 s b
Sl D50 T2 ot (ol CewgpaS ;o 5a0d
s cale S (Y S8 09 T1 s 5l s
«/+9 lJ).abJTl )L@)QMBJJOLA le.(b:b’,oauf

;é)b&'w‘.ésgw)é LAY lJ).abJTZ )LO.:J“)Q?M)Q

YA

@l SlaiwgeS ;o jad jaie (Gl

0o )3 O mhau )8 lo Jxe & ygods adgl Slge 4y oo
Sbed 4 5land LS 5 g BV Jgu2) 090yt
pow ooy jaud cdale oS 0l el pgo olo o T2

cdale Ozl ol 9wl anils g0l (gogro o,



du.w.t6)9La33wfﬁwyu@bwwwsdbﬁﬁumfdw;ﬁsﬂ.\&)‘OQLL...J‘).:‘

Jsb 29 T2 ks SewgeeS )0 S Gl
TL 5| i slogine &y50m o (Samsy 2l
@ el e (p i g 0 eS (Y J9u2) o
Joss 2165 e 3 alS a0 (F JS5) 3,5
YIEY T2 o ol Jpame ,o 5 doys Y/EY (T1
& oy VY g3l Locél ol as e
Jgame ;0 pudS paie clale T2 les 4 g5,5les
JS2) 092 T1 jlous 51 i w00 ) jled (0l (ol
(f
(Y Jgaz) 2,8 cdslin bles o o)l s
ATl 2l Jyame 10 mjete Ol (2 i
Jsaze ;0 o e il aSIl> (0 gs do 0 < JAA L

Tl e 5l S g o, VYL ol T2 Jles ol

Tl Gloles o yauwd cdalé lise o oo, /YD
Fad (Siy ey WYY sl s 4 T2
09 T2 Jles 4 Dlawsd pgigelso
bgiye laosls uily)ly 4525 5l Jol> s
yaie Glie a8 ols GLas (¥ Jga2) peliy paie 4
2 @l Jraze 5 (Sows suld Jsb )0 ks
J58) 09 T2 5l iy (5,0 gime D jg0ar T1 Lo
A Jyame 5 polty CBIE Gl e (T
Jdo 09 -NV T2 Jles 10 g 00,0 V0K T1 les
OS5 ple 0958 T2 jles jo cdale zals
039 olBl T2 jlad 4 auly 2 o4 olesd
4 S ey cdile S g s (nl RS
Sialesl 9y50 St oole 5l (me (139 50 polis Ay
Jarrell & Beverly, ) aib oo <3, il Sle 4

(1981

=TI ®=T2

¢ L

(1) iy il
.

i
YJ.I
y b

\

a ¢ b
d d
€
f
g h
i
Y ¥ ¥ ) 12

&0 paiges grolo

(510 pigad glaole 50 (o) 9590 GLaylo )3 pmiliy Clale Lglds - S



[QARSIAS O)LA.:J 5&».\.1>5M 6)9L2§9|55l$41.?u

ETl mT2

(1) s’ cdale

a

i b
d c d .
v L f £ f
g
h h
\J.
\ Y Y ¥ O 4

&0 paiges srobo

2610 paiges gdole jo oy 880 LB loud HO oS Al gl -F SO

Sl Jyame ;5 0oy N0 i 4y ool cllé
(F USe) 5o ST 4 cand T2 slo Lo
Dol oully wps Jgs bl
S97y b)lesd (o 59, rate Glipe 0 )logne
adgl Sluls jo (g5, cdale (p S (1 Jgoz) sl
2Ol it 5 eSS e S kee MV L s
RS ee WAL 2l s T2 e 2l Jyame
1N 50938 (Y USS) wo S caaline 6 55lS
5k VT Liulidl cel T2 jlad 4 (g3, oo
3 gy chle oy 08 (Sile g a5 elS
05 Tl &y e T2 Jlos ol Jgao
&k 2l Jpazme )0 kS & e clile
5 TL slajless )0 (5 o paiges slaols (sladiges plos
59958 (V' Jgaz) ol las ghlo sme glas T2

il bl pgo oo 5o s (g9l (ool LS 5

AR

31 eslaial pae Yzl el ol Jdo (0 JSS) 09
28, S adly )0 g e iie 3l ol LS S
&g, (Jarrell & Beverly, 1981) ol T2 Los
591 phite Jlasizs y ;5 oo eie cilé wlialo i3l
O JS)
Dol ouilyly @ Jour bl
clale o b jled o oy O mhe (o g)ls S
50 opl cdale p teS (Y Jgaz) Cls ogg yal
5 PSS 2 eSSk FRO L s adsl Sl
A5 T2 jless ol Jpame yo o el o sty
JS8) 03,5 csalie p)55lS 0 S oo TYVA L
VAYZ L plp T1 e o u-‘”i clale golisl (#
VAVY Ll T2 Jles po 9 p56kS 2 o5 ke
w23 TV (39381 5yl & 092 0 FokS )5 s

u@l}él@ﬁu@)loyi lands OLS 5 a3l Q.:J



du.w.t6)9La33wﬁfwyu@bwwwsgbﬁﬁumfdw;ﬁsﬂ.\&)‘obw‘f‘

yaie cdbale Gab)ly w528 Jgua oelel

93 5% e Sgl polie pla asle 5 5%
Olie opyieS (¥ Jgaz) ol ol T2 §T1 e
0, oo VPN L s g adgl Sl o yiae il
T2 Jles ol Jpame 5o Of Do 5 p,55kS
w5 odalie p)5elS oS Lo VAYIYY L 2l g
T2 Jlas & yiSie auoyo [+ \Y sogsl (4 JSE)

T2l sloaiges plos )o 3250 (e Gl sl

30 e Ol il o Sauwg Kg, Sgups el
S (A JS8) 00,8 ol led Jpame s T2 Jlas
RS Eee YIVA L 2l g adgl Slge )5 e clale
o 2l Jgame 50 ol Ol o 5 0S5k
s oanlie p S5l y p,S Lo VYVY L 4l 5 T2
oS &y s koo + /o < YO Jlaie (309581 by (A JS5)
Obess (nl @l Jyame 50 e cale Gl T2

Tl |l oly Jyame 3l yiion sy «/-0VF

RV g
V..
o | =T1ET2 a
AL . b
Y B C d
: e
5 . | g g
1 o h
R
S S
. JI
kb
) Y ¥ ¥ 5 5
&0 paiges grole
610 paiges golo jo oy S50 Gla loud HO oo Judo Cdale Wiglay -0 JSC&
gl 9 (59 SN o i (B paneS polie (il )lg 415285 Jguar - Jgax
6'5‘)_‘ a0 oSl P
R ) e o S9) ool s
N Favs Faays AFUABAF  V-FFAYE  YSOVATVE TVAVASNOVY* sl o
Yy oo LR INARAR AREA \7A YYO/APQ Uas
\nd Js

o0 0 s jo s Jee

AR



(‘ra) 4 O)Lo.:)sad.l?dlwg: L5)9L35P3154-L?“

(ppm) yal cdalé

(ppm) (59, cdale

(ppm) g0 cdal

Yo ,
BTl =T2
Yeeo |
b
C
Yoeo |
Yeoo L . d
f

Voo ooh hog
Veooo b
pee L4

) Y Y £ o I3

&0 paiges grolo

2810 prdigns (glrolo 43 (o) 8590 (U loud 4o oyl Cdild wiglis —F S

g
mTI =mT2 a
\Y. F
Voo L
A F
g b b d ¢ b
f .
gh fg f h
Y- i
\ Y Y ¥ N s

&0 paiges grolo

618 yraigad gloolo )0 (o y1 9590 S lans 53 (g9, CaLE gl -V JSb

Yo

=Tl =T2

YO

Wk i

&)Id paiges grolo

610 paiged gloolo )5 (o y1 9590 Sl lous 53 (pwo Clale Wglds —A S

AR

a
b
C
e d
f
h h g g
Y Y i I 4




w6)5L«354.~.~4ﬁfwyubbw#g@s&‘&fouuhbf@w&f.\a})‘obl.b..ul).’l

BTl =T2

(ppm) ..s’. - l.l'

(S
A f
s | ; b h ¢
e I | I
\ Y Y ¥ A 4

Solo pdiged slaolo

cily Slgtes Olabss il g 39290 slaolailin

Dehvari & YAy | Ken 4

JLIVERNY
(Committee, 2015
Colae a3l b oaS 6y08 Oliee (S
93 2 @l Jpamme 3 25d o0 odzin (S Sl
oo Cpyin (Ve ISK2) w5 sslie oS
29 Sden e ole 4 bg e sladiged )0 (5,58
A g 8P L plp iy 4 T2 g TI L
Ol dedo (Ve JS8) a casline e ey j g
2 T ElaS 5 5l polie 6y (g3luslyT Vi
WL 5 ane 02 @ o] hass 5 Gowwn Jb
loole ;o o1 51 e 500l ole ol jo el &y g0
% 0 4l Glacdnlio 4 dlge ol fos b o
lasl JT ol )8 4 b g bapuls 55 So

255 Ol3ee 9 0d aZulS lge (nl Jgloma 8 le

VY

5o paie (pladale g o5 Soewg anld Jsb jo
oWV Lol (L T2 les ol Jyaxe
S Tl s ol Jpamae 3l ion a0
Sygo &S (golie cdalé T2 L o
Tl jlewd 4 Cond B30g0,5 aslsl lewd OlS 3
ol ol Jdo canl maly aails ghlo g iul38l
& Ly il OS5 onl el pate lél
o oS 5 Sypo &5 e g pewly cdile
T1 5l meS T2 Jlews 0 g ouuid adlal S 5
w290 T2 jloss 4 (bt SLS 5 plo (al33l 09,
9 T1 Jles 0 Connd Jlod (ol S (059 58, Y
035381 yolie plu dy S paie oo cpl cbale fals
ole 0 a5 w8 adsl oole I cume (39 40 ol
(Jarrell & Beverly, ogi oo aiiS o3, 5l T4 S



O¥A2) A oyl o als ety (5,5l 5 pole alons

—
.

ET1 mT2

(dS/m) S xSl ylos

- 4 4% 6 5 v < > .
T

a a
b p b
i C
| C C d d
€
II I[
A\ Y s o 4

&0 paiges grole

2610 paiges golo jo cwyyr 890 sba,leud jo (S STl Culod sl gldy -V S

5 SewgeeS Odgi a0 1) (Sojelem o St o
‘(Barthod et al., 2018) &094.3 5] &:Mﬂj?&s‘jﬁ)j
el 0lS LS5 ol Sl e o]
a BLol S 5 ogsl 4 ol olis byl mbs
15 Lo el asile olo )5Sl adgl Slols
el I3 B gy g, S5
o556 51 (S e 4 JlonsS s
San Gl b el Jlools Simms) 008 paess
L TS ole adsl JBlge (Faws ol
0395 31 CO2 315 4y hows g ladign ad aunsls
oole Bygots (LiSu 5 00,5 so gy Gy S
o oyl s 9,15 laeaclS 5415 Son 5Li 0550 13
Ol el 00 5 oo hows 49l slacgplia 4 g
Ol g bos LRl 0395 Glime 9 GRalS oS

O39FE 4 S S RS 4 mie laanlb

Y ¥

4o (Joffre et al, 2001) cél  uals oles o
ol o Solone S 5 el oled Jyare
So5% Olee S (1 Jgoz) Culs 929 a>Ls
T2 )l 2l Jyame ;3 (o (wion o FIAD)
O JK8) 0 )5 svsline
O ey O maw o gl gee S
o5 oaslive dpaewl HeiTB 40 (o) 8590 Sl )lers
gl Sl 5o dhaed Glime 2 Foml (1 Jgo2)
st S5 5 g3l () JS5) g5 swali
Ol o el (8l g pod ole ;3 T2 jles
oo wgad ;o el (YL aSG ok oS Lo
b (V) US5) 555 ANY e a5 3 T2 Lo o
Al b RlBl o pels Wy (Sarwg anl
a0l e Lol w55 snalice ladiged 4o aagl
AV ANV o as s T1 5 2aS T2 Sles Jsamo

Glites SloS 5 o8l 1 liize (V) JSE) o5



Md)augwP)Jwyu@bwﬂwﬁj@‘&;@b%ﬁ&@dﬂ.\.a.‘>)|obl.0....»‘).:‘

—
3

ET1 mT2

A0 duaw]
“« t -6 & v < > .o

—

a
d d [ b [
f f e
- u || “
Y Y ¥ O 4

&0 paiges srolo

610 paiges glrolo 5O (o) 9590 GLosLo HO Al (S LE WgldT -1 JSB

YO

AN

[ >4
T

39585 49 o255 S

ETl mT2

b
d ¢ d d
(S (S f
Y Ay A N I

&0 paiges srolo

&I paiged glolo 15 (owy 350 Ly loud )O (459 0 A ()T Commnd CgllT VY STl

P W T s )3 Jy 0g phate (Sorws
Sl piges ool 3 S cnl 2alS Wy,
@ S Cond Gle OUSTOVY SKS) ais ssalive
5 YIOY L plp T2 5 T1 slajloss (om 5o G395
00958 as sl plas b cpl mbs (VY JSS)

sy ol @ i T2 e 4 olond OLS 5

ARIA

Coms l3e .(Nicolardot et al., 2001) wis 5 o
sl b o oledd 90 0 50 3% & JT oS
RS g oy (VY S2) 8L halS (Sagwg
VAIPAL 2y g adglolge )0 a5 S cnl e
ol oaalie VEIYA L 5l 9 T2 [las Sl Jeamw g

lools Lol 5 cals wis, T2 jlegs o . (VY US5)



OY1D) Qo leds o al> iy (5,9l g pole aloeo

Yu) cewl 00ys )5 00l cpdame >y Jawgs sﬂoly
30 Somadlge 3l oolaiul g8 pl yo (et al., 2019
VYV B Y -TAY ol 4 ‘;Taly GilwlawgreS auyl,d
0 1) Sogepanl clalé vald 4 Cud wsy
Yuetal,2019) ols )8l ol CavgroS
P I8 Ol w800 Jlasl AT jshailen
2 B Ol 8l palS pley <23 L e LS
2 Sk VIVO L pln g cn i adsl wlals
S @l GlatimgeS )3 5SS esle )8
el Jyaze 10 Jlade ] OF US2) 0g laie
VFO L ol T2 [les ;0 s VOY L ol T1 s
T2 jlos o JS 8 (2alS &gy 050 055 2 p )5 e
ol GriageS 10 ol e Lol 09 T1 5l piey

OF JS0) caslad po b (g)lo gime Dglis

Olime 355 Jles cnl )3 039y 4 (n)S S
T2 L ;0 pylaz ole )0 (igyd 4 (p)S S
5 VY JSK8) 090 TT e jo ity ole Jolbao Ly ,35
Sle 58 g wld S s al Bl osiasLas ol
Wl odilugy g job 4 aS T jlews 4y Coend T2
Sagdeeva lawgi Yo VA Jlu jo a5 adod )0 .ol
C s 1 (S B SaS Sl )y Ban Letal
(Gl w3 90 50 ol (silucingas and
SlaS 5 5l eolisal ad plowl Silidgie g Slidge
50 Jlolso Gapg Wiy, (5 ey sl Gone
ol s 08 s 51 Selidga i g Selidgre Lyl ps g0
(Sagdeeva et al., 2018) ais S 38,50 4oy LB
clale ol jo Saseslge 5l eolatul coie gl

GilwtwgeS )8 0 oad Wy Seegudanuwl

Yo
uTl =T2
a a

Y. |
% 0 ok b
3 ‘
CA T 8
= d
E

€ e © e
5
f
\ Y Y f I 4

Solo pdiged slaolo

.6)'.)).3 4)9.00 GLQOLQ)QW))Q Q)ydu)w‘)éﬂw—\r ‘JS-W



w6)5u5wﬁfwyubbwwwﬁgbﬁfauuhbf@u*udf.b?)‘abl.b...ﬂ)."

oy OYAY) & udlliny o o ool -V
oilen  ole,S (bl iy Slals 5 Sse Jolse
OIS «55,9iS Y game Slals )y o
sl wl (VWAQ) o (goegs 5«8 ( Flods -F

(V08) 19 ctlies 55,5L28

51 oolitl el gy 2 OVYYE) Ly e polefy s -0
b5 asbin bl el s jo iy wluls
Olehol lghol s olfls )|

B OYAF) 5 s ibae g o (S a0l -F
syl 5l (S p g CangeS o0y £55 iz
Olpl SB pole oS (rag atny Jlob 03

O 8

7- Al-Farsi, MA, & Lee, CY. (2008).
Optimization of phenolics and dietary fibre
extraction from date seeds. Food Chemistry,
108(3), 977-985.

8- Alam-Escamilla, D, Estrada-Muniz, E,
Solis-Villegas, E, Elizondo, G, & Vega, L.
(2015). Genotoxic and cytostatic effects of
6-pentadecyl salicylic anacardic acid in
transformed cell lines and peripheral blood

Mutation

mononuclear cells.

Research/Genetic Toxicology and
Environmental Mutagenesis, 777, 43-53.

9- Ambigaipalan, P, de Camargo, AC, &
Shahidi, F. (2017). Identification of phenolic
antioxidants and bioactives of pomegranate
seeds
HPLC-DAD-ESI-MSn.

221, 1883-1894.

following juice extraction using

Food Chemistry,

VY

B S A
SluS 5 o938l as olo lias Gaims oyl @LJ
Wg) ¢Sz p30 ole 4o adsl Bluls 4 aleerd
Sy A e g edpdSy e | (Soewy
ORIBl Sl prizmen 395 o0 CawgeS a e
clile oS g 0bar web o 2l Jpare CuiS
39 ol OLLS 5 Ojga ool adlal Hlié ol
009 Gire Cools 5 a8l ialidl 15 ol Jgamme

G
Sedlw 35 yo ey 0uSiogy 5l alwgin
alS g SLel pole Clidod dnndo (lovind ) aty
L R BT E N S U VRN I PR L S J L

Bloe Jos a4 Gloja8 5 S5 JLS wisily, 5,b

&bw

cSln) olpl ats OYVY) 2o comiopl )
Ol s2lBdls 55 55 e ()

£ o Pole g o ol joome o oblS I S aan Y
oy CawgaaS 355 olewds ;LT .(VYAY)
ol alzmo oo Jailiw b )] aslie g agice

YYO-YAY «(£) & o Jois Lol ,5 Ky pole



OY1D) Qo leds o al> iy (5,9l g pole aloeo

18-

19-

20-

21-

22-

23-

24-

of the finished compost. Bioresource
Technology, 114, 382-388.

Garavand, F, Madadlou, A, & Moini, S.
(2017). Determination of phenolic profile
and antioxidant activity of pistachio hull
using

high-performance liquid

chromatography—diode array detector—
electro-spray ionization—mass spectrometry
as affected by ultrasound and microwave.

International Journal of Food Properties,

20(1), 19-29.
Goli, AH, Barzegar, M, & Sahari, MA.
(2005). Antioxidant activity and total

phenolic compounds of pistachio (Pistachia
vera) hull extracts. Food Chemistry, 92(3),
521-525.

Jarrell, W, & Beverly, R. (1981). The
dilution effect in plant nutrition studies.
Advances in Agronomy, 34(1), 197-224.
Joffre, R, Agren, GI, Gillon, D, & Bosatta,
E. (2001). Organic matter quality in
ecological studies: theory meets experiment.
Oikos, 93(3), 451-458.

Jones Jr, JB. (1991). Kjeldahl method for
nitrogen  determination. = Micro-Macro
Publishing, Athens, USA.

Li, Y, Luo, W, Li, G, Wang, K, & Gong, X.
(2018). Performance of phosphogypsum and
calcium magnesium phosphate fertilizer for
nitrogen conservation in pig manure
composting. Bioresource technology, 250,
53-59.

Liu, L, Li, T, Jiang, B, & Fang, P. (2014).
Effects of a nutrient additive on the density
of functional bacteria and the microbial
community structure of bioorganic fertilizer.
Bioresource Technology, 172, 328-334.
Manach, C, Mazur, A, & Scalbert, A.

(2005). Polyphenols and prevention of

YA

10-

11-

12

13-

15-

16-

Barthod, J, Rumpel, C, & Dignac, MF.
(2018).
improve organic amendments. Agronomy
for Sustainable Development, 38(2), 17.
https://doi.org/10.1007/s13593-018-0491-9.
Boeing, JS, Barizio, EO, Rotta, EM,
Volpato, H, Nakamura, CV, Maldaner, L, &

V. (2020).
from Butia odorata (Barb.

Composting with additives to

Visentainer, Phenolic
compounds
Rodr.) noblick fruit and its antioxidant and
antitumor  activities.

Methods, 13(1), 61-68.

Food Analytical

Castillo-Juarez, I, Rivero-Cruz, F, Celis, H,
& Romero, 1. (2007). Anti-Helicobacter
pylori activity of anacardic acids from
Amphipterygium adstringens. Journal of
Ethnopharmacology, 114(1), 72-717.
Chapman, HD, & Pratt, PF. (1962). Methods
of analysis for soils, plants and waters. Soil
Science, 93(1), 68.

Dehvari, M, & Committee, SSSR. (2015).
Physical-chemical analysis and comparison
with standards of the compost produced in
Sanandaj, Iran.
Journal, 2(10), 1-3.
Ersan, S, Ustiindag, OG, Carle, R, &
RSchweiggert, M. (2017). Determination of

Open Access Library

pistachio (Pistacia vera L.) hull (exo-and
by HPLC-DAD-
ESI/MSn and UHPLC-DAD-ELSD after

mesocarp) phenolics

ultrasound-assisted extraction. Journal of
Food Ccomposition and Analysis, 62, 103-
114.

Gabhane, J, William, SP, Bidyadhar, R,
Bhilawe, P, Anand, D, Vaidya, AN, & Wate,
SR. (2012). Additives aided composting of
green waste: Effects on organic matter

degradation, compost maturity, and quality



d.u-u6)5t55wﬁfwyubbw#@s@‘éﬁfauuhbfdwgdf.\a})‘obl.b..ul).’l

33-

34-

35-

36-

37-

antimutagenicity activities of pistachio
(Pistachia vera) green hull extract. Food and
Chemical Toxicology, 48(1), 107-112.

Randhir, R, Lin, Y, & Shetty, K. (2004).
Phenolics, their antioxidant and
antimicrobial activity in dark germinated
fenugreek sprouts in response to peptide and
Pacific
Journal of Clinical Nutrition, 13(3), 295-

307.

phytochemical elicitors.  Asia

Sagdeeva, O, Krusir, G, Tsykalo, A,
Shpyrko, T, & Leuenberger, H. (2018).

Composting of organic waste with the use of

mineral additives. Food Science and
Technology, 12(1), 45-52.
Tsantili, E, Konstantinidis, K,

Christopoulos, M, & Roussos, P. (2011).
Total phenolics and flavonoids and total
antioxidant capacity in pistachio (Pistachia
vera L.) nuts in relation to cultivars and
storage conditions. Scientia Horticulturae,
129(4), 694-701.

Tsouko, E, Alexandri, M, Fernandes, KV,
Freire, DMG, Mallouchos, A, & Koutinas,
AA. (2019).

compounds

Extraction of phenolic

from palm oil processing

residues and their application as

antioxidants. and
Biotechnology, 57(1), 29-38.

Walky, A, & Black, L

Food  Technology

(1934).

examination of the Degtiareff method for

An

deteming soil organic matter and proposed
modification of the chromic acid titration
method. Soil Science, 63, 29-38.

Wang, Q, Li, R, Cai, H, Awasthi, MK,
Zhang, Z, Wang, JJ, Ali, A, & Amanullah,
M. (2016).

composting

Improving pig manure

efficiency employing Ca-

AR

25-

26-

27-

28-

30-

31-

cardiovascular diseases. Current Opinion in
Lipidology, 16(1), 77-84.

Matusiewicz, H. (2003). Wet digestion
methods. Sample Preparation For Trace
Element Analysis, 41, 193-233.

Middleton, E, C, &
Theoharides, TC. (2000). The effects of

Kandaswami,
plant flavonoids on mammalian cells:
implications for inflammation, heart disease,
and cancer.

52(4), 673-751.
Mokrani, A, & Madani, K. (2016). Effect of

Pharmacological Reviews,

solvent, time and temperature on the
extraction of phenolic compounds and
antioxidant capacity of peach (Prunus
persica L.) fruit.
Purification Technology, 162, 68-76.

Nicolardot, B, Recous, S, & Mary, B.
(2001). of C and N

mineralisation

Separation  and

Simulation

during  crop  residue
decomposition: a simple dynamic model
based on the C: N ratio of the residues. Plant
and Soil, 228(1), 83-103.

Pandey, A, Belwal, T, Tamta, S, Bhatt, I, &
Rawal, R. (2019). Phenolic compounds,
antioxidant capacity and antimutagenic
activity in different growth stages of in vitro
raised plants of Origanum vulgare L.
Molecular Biology Reports, 46(2), 2231-
2241.

Puupponen-Pimié, R, Nohynek, L, Meier, C,
Kéahkonen, M, Heinonen, M, Hopia, A, &
KM. (2001).

of  phenolic

Oksman-Caldentey,
Antimicrobial  properties
compounds from berries. Journal of Applied
Microbiology, 90(4), 494-507.

Rajaei, A, Barzegar, M, Mobarez, AM,
Sahari, MA, & Esfahani, ZH. (2010).
and

Antioxidant, anti-microbial



OY1D) Qo leds o al> iy (5,9l g pole aloeo

39- Yu, H, Zhao, Y, Zhang, C, Wei, D, Wu, J,

Zhao, X, Hao, J, & Wei, Z. (2019). Driving
effects of minerals on humic acid formation
during chicken manure composting:
Emphasis on the carrier role of bacterial
community. Bioresource Technology, 294,
https://doi.org/10.1016/j.biortech.2019.122

239.

YY-

bentonite. Ecological Engineering, 87, 157-
161.

38- Wu, J, He, S, Liang, Y, Li, G, Li, S, Chen,

S, Nadeem, F, & Hu, J. (2017). Effect of

phosphate additive on the nitrogen

transformation ~ during pig  manure
composting. Environmental Science and

Pollution Research, 24(21), 17760-17768.



d.u-u6)5t55wﬁfwyubbw#@s@‘éﬁfauuhbfdwgdf.\a})‘obl.b..ul).’l

The Effect of Several Chemical Compounds on the Concentration of Compost Elements of

Pistachio Soft Hull

Abstract

Pistachio soft hull is substances that have
a high potential for recycling and entry into
production. Compost production is one of the
ways to reuse and optimize them. In this study,
the pistachio soft hull was collected and air dried,
divided into two equal parts (T1 and T2
treatments) and stacked on either side of a
chassis. A sample of primary wastes was sent to
the laboratory and concentrations of macro- and
micro-nutrients, organic matter, EC and pH were
measured. Based on the results of previous
studies and the deficiency of some elements in
the prototype, some chemical compounds were
added to one part of the waste (T2). The moisture
content of the treatments was monitored
regularly and the aeration was performed

monthly. Samples were transferred to the

vy

laboratory monthly from two treatments for
chemical tests and analyzed. Treatments were
harvested and dried after the carbon to nitrogen
ratio reached the permissible levels. The results
of monthly tests were analyzed by a completely
randomized design with the Duncan test at 5%
level. The results showed that although the
concentration of nutrients increased during the
composting process, the increase in chemical
fertilizers accelerated the decay process and also
increased the concentration of nutrients.
Elements added from the source of chemical
fertilizers to the T2 treatment were significantly
higher than the T1 treatment. EC, pH, phenol,
and carbon to nitrogen ratios decreased.

Keywords: Chemical Compounds, Compost

Quality, Pistachio Wastes



