[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

B9 oode gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

£Ee B FOY Slrao VYA lins) o)l o Lo (oa33lss 0,98

0,
" agn) |

Available online: http://ijhe.tums.ac.ir ' \\/
Ua":'h ‘,}; ke a\ / &

%, @
() >3
" Of Enyiron®™®

By

seeogr ylw!l Jolw 25150 ddgle 40 (oS OIS 5w im0 (w0
(Ol“ s O‘“ & :60)? w‘! )
T2 e (Bolo golaassme dooly i dgeze < LS Dl |yl Mo )8 68 sagedlone & Bolo CIlbgl o
(5,9t s g Ghjgal Oliizs lojle (edg el ol mlie g (55,0liS (bgel g Slikio 3 50« alo pole Slidos s -)

) Olpl g
Ol @S «85,3leS g 9 phgel «linid lojlu (6l (g3lup w5 (paSTly Dlidod dusge Y

b S> il fo ol N b
039 2 g WhwsS S1yo3 (ol gia b yg S 5l (6 )k )3 (850 dBgle i UB g A0l qp1uq)ys el o g,
cdedy jpdig liwl zman el pgo [l GlalS ol o Sl s ellale g AANYIYE (il g g,
Lo I8 g Sk e polie 09y 5 alide Loz £98s (B el L s )lsen QANNY/YA oy &
Ol oo 50 5 il aile g gy o o o 8 dae cny Soodl 5B QANY/YA P{WCH P T

ol s 0 55 o 8 il (gLinpls gl o y50 Woabsle sl 45 005, L Sgl]
i 5550 53 Lt 5 & 55l SaS o st b 3 SIS 5 oty
il M‘g} é")ﬁ u_:‘ K9y » oS ‘).> CJ[_:‘P )’*_MJ 9 M; O99=
L;u).cd.o.la.»dosd ‘61.‘>L~4 )|93)Q S99 ﬁ‘é O‘d.ujéa‘]c Colwn u,ol_w‘).l :‘r»))}f &5}
RUER W) JLMJ)‘ blLMJLA)T Le 9 03— uL_.»—‘ 9 Jojlm w.m L\ O S
15 S aine gl o ale IS o i osle YIVY PP 5 «/+ VY o+ /¥ oo /1D
Solas ,olie ads i 5 20,5 cvalin dalllas 5,50 adlaie g0 o LS aie o) e
Ol ylosire Dolas 11> alizes Jmlio )0 poeslS aie Hlaae auiilas g lo e
OlnEs adlie Jolu pslie adsle o pole ol clale IS o ba i g Sazxas  talebsadegh55@yahoo.com
Mwbb}‘.@:)bjoby ad—hﬁS‘)} uu}a} LS‘ﬁ)bu J.llﬁc.'a_w)o)ﬂ_wy ul.«_w‘

Please cite this article as: Sadeghi SA, Kabirifard A, Kamali AA, Dashtizadeh M, Sadeghi MH, Khaj H. Survey of some heavy metals in forage of
coastal rangelands of Bushehr province (Case study: Tangestan city). Iranian Journal of Health and Environment. 2020;12(4):651-60.



https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

Ll 5 36 g5 ool S oS PH 50 slogas
NQD IRET-X Y U S| LA L ) C)T R L]
ials oLt ol 1o oKt Bl 5 56 5 lye
JLad 9 (9S4 55,00 ) ials o Brae STy
lacisie GbyuS o s5lS 5 05 lacel (55
A) s (o2 B 5 (L SL g2

et b e g S ol slis
Suop @l jo Dl ol cdale ailoa s 3 ,9) 0 (ysbibioe
Jlosi oogimme )3 a2 j5-28 50 ol Gaee S oy
9 950 jlome jmolie 1o s (o35 e Adgle 0 5 09 SLS
() 0 b 55 e ol e Etlage ooyl
Ol 3550 50 lasdlas yo (Y+19) K 4 Kibet
e o Gl lalS o _alid o) e Syl
9 D ey jlade 45T aSs)S ()5 LS )9S o
feN = Y VR =YY Al o S S paeslS
3 ol pola S 0y Sis oole o[+ Y — /- O ppm 4
() il 5 lyz clags plejle Jla s sl
O g Khan (LSl 5 a5 o 3o S 0
3 B g adsle (S 0 0 jate Gl (V4T
oIV B YYD VY anels 4 i dss |, Jlgwalo
CIE 05,8 )5S i osle +/+ - ppm L +/+ VA
GRSl )0 Azl jo g adsle o o BTl
1 sl Mie 5l a8 absle o 1 45y e iy
Cde aS Syl g0 e 0 (T 09 Gl DYl
SR PSR N JURFREIPIN

poradlS oy e Bl (Y21Y) o San 5 PO
S Jlomt 50 0aiSTiz plasiwsS b 5o ) 09,5
ol e 45 0l L5 eyl 50,5 e 1 i lome
BB lome oz 5l ysaS (o 0 adsle sladiged o ,olie
2 et ladiged ;5 peredlS 5 o jlade B9 Jou
5 tls 5 gl pslodl Jo 3 b Sme s e YL
Ol gy g e palie e Gl L (i ye adgle
ON) by ialS g ool Jlaie s

FOY

w3 S OIE (B g Gl oy 2

do o
aS s pKicw Slls (epge ae slaoanVT |
o g ot (lad oy 0)ly i 35,k an wlys e
Sl (V) dias s Llasl S50 g ol By
Jgb oo (250l aiile (Sloogas (50 S
I oy 0 Gmdiges g 0L ilnl g e
5 Ol godw (gl 00 S ISt el ailgs o
S 9 S Jre (S50 (V) Wi ouy Sldgzge L
Ol e 3 Al |y S Sl L8 E bl aazs E LB
4555 Olg—is an b 5 e 0351 G bl o LT
0,5 oolaiwl olS zlziwl g cllsy jo 590l i
59 Jo 2 (il aiile (omi e Lol (S ()
s Sl v ge slaodlr (lsteas (00,mw) b
2l 5l plssise 5 00,8 Jeae UK 5 oy wiils
g3 obiasl US55 o yas 4y 0351 oS5 VLol S
S Ols=e 4 plals ol jleslaial (ol ply 5 (F)
Sl idim ol SU et ol o o053 blis 4o ol
el ol 3955 pter sLael, 5l GlalS alwgey (S
o 5351 55 ystS Bblis o ol (2138 0y 4y
ol ol Sllgs gl gomw Dl Lol xo lde
o T ol 5 ol lié ads o ol Ulg ik

D) sl oads el Sl il § cmges Cudlw
sk 5o (ol Gl andss 6l (w0 adole
Gl ool ot 00yl 60Ls5 Capanl i lidio (gl g S
pokae ladsle (lals B mae o5 Gdse dlyo o bile oS
5ol ol 4355, baas Lapls 5, Slas a5 |, > a_sl,
QLS 5o Sl (e o)l (i SaeS g S LS
Sl 5 ol s SLs o Lyl clale 5l 56 ity onipe
Solas o o 8 Lad U oo o] jlocie g osgs eg ]l
Ol (o350 ddgle s S 0 (S Bl L ebile L
OlS iz Ll 5l (o8 sl (s Lo a5 a0
Lol iz ameis lalS 5o (S Sl5 L6 (P) 05 oo
4S5 039 oS slacuad plw g aiy; aliwgas SLs

. }fg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

o1Sod 5 (oko s s

o 59, g 3lge

Olpl @€ w5z )0 Comg TPV KM Ly ptig L]
G=izs ol el ol 5 e PYO KM gl)ls 5 ool a8l
sy il oL (5550 3 blis (g (2 50
i) LR 3T 51 (s i 08 ol 5D
Slaws 5 gl e corlins ool oyl o s oLl 1¥4)
Sl (coins) g (2l @5y 90 adlate (10l )3 09250 plo
alf au oolaiul 050 (o230 adsle 5liaT o o y0 g o0l
Sl S35 03Y 0l (60 paiged Bolal & jgo any plo
Foha 500 sgu> i eSde plie Colue a5
S Ol Bwgie g 039 (b @l (] SIS L
Ll Yoo mm Lyl

ol plo sz ad> e as jo Lol 5l (5)lo adiges
Sygmoty (b Joad ;315 1,z b g o b
(adle 3olay CLseil 5 o yo o il L) 8olas
2,0 I VO olasy ay g Y MT ol S 5l ol wl Ly
laassle) ol yolsS 5 a g,0 Lol (1) ass slsl as e
L syl Jlw ol ahads 5l Laasgy g iy YL ) cm
3 ebglee &g 4y g ot alad lel o 5l oolii ]
@ bg e sladiges (VV) wioid asy, 3Ll glacsy
o 00l Sl sl 50 izme & jgods (Dl yole S
7o Sz ad e ;o booye Slols S0 sladises
LesT 5l aigod dus g oo sl 5 gLk o Ly capo
oBitales] dn diges VA Slasi cos i (m g 0 s
poresls (LS o polis e sl s 5 L)
e i (B9 9 fleg Sl ol Sl dadiged pg S
o=% oslawl (Flame absorption)

Tk 5l eadllas 5550 oS I3l gLl Ao (ol
Randomized Block) __sslas MalS Soly —iolejl
5 (> J=1) Lews aw L (Complete Design (RCD)
bl o g ay o s cnlical (il pe) Sl by 41,5 g
305! b o Sloe duslio g SAS, Yo o) 3 8le 5 L dLaosls
2 pledil as 10 O liebsl mla s 5 (Duncan test) ,SGls

%ﬁ yﬂ/
h 1FAA glino ] /o lg2 6 ladhs /3135 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

FOY

M)b@mwﬁduﬁ#)bdsjeﬁwblsw&
by G950 (i slogisu o (ad (dug) ad>je
o slacdale ol o)l 5 (V- - F) K 4 Brekken
J>lre 5 (LS lodisS o (s B jsba 518 g0
@l 05 peti SB pled 0 0nh) (S59de8 550 (LSS
LY anls jo o5 0 adsle 10 paaslS jlaioe ol ol
G800 ngig L Ve aals o 55 gg, cdalé g VYo
AOY) esls

4_‘35.19 lo9_~ool5 clale u‘)—».A Syg—0 4O ‘_g)jaé asJlas )
oy e jeas ol s b wl jo0 j5-iS o iy
<Y ppm | 1S paaeslS clalé o x5 50 adgle sladiges
=YL g NY ppm Ladiges S 0 o) (=Sike w090
O el Cewsas VOO ppm pgoslS loie

B ) Ws (b Sk (o550 adsle s (e (o2 50
oL  Tsvetkova vy oliw,lds ;o (Bulgarka)
Cwddy S 5 ATV ppm aie ol Gl (Y4 Y)
OF) 090 768 e polie jlas ol

929 Pt 9 b2 bl (olll Cmdg am amg L
Slo)ly YL iz s g adgle 0 dsi 6l cnlin Ll 5
b sloslaiul jo g Wb o lgmmen sl liul 5l adgle
&l 3l solas s cdls &lie 039t 99290 (S1he>
odls adly LS5 liw el jo Hede oLl J>low
ksl_m[ab )‘l as e LSLQ)% LS‘)—?.' ‘fLal J_am aS cl
I e R
Tl o g)lazmen Jdo 4 (B,b 5la s adlaie )]
G5 s a w00 S 091 Slgo (g0l ymolie 55
RG] P 0)‘5 quj“’ AJBLC 9 Sl c:\_Lo.‘> )‘ 9 ul.._..u‘
Sl ez a1 sl a0 g plo cedlw allys oo
adsle (oS Sl (e sy (s 2 02 pl (V0)
s x93 p3Y il Cpmdg S LDl 5 il iy


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

9,0 ,olie sl cdale o g)lo e Oglas 09 b
Lo > Jol adz o (¥ Jgoz) 000,55 ovnlie 4 dlais
ol cale aS g pobas 35 Jlo ne poedlS jaie (6l
g by Jolie L )lo me gl ad o (] ) e
S oy s ad> e ol jo )] Jlacie g ccilo 1>, 5
Bl Jo ey i (55,5 1855 Ly (F Jyie)
Iy @ lizre Jolio o adhio p o 0 dallaso,50 ,0lic
dilaie 90 ;0 pg S Cbale (g WSl (5 )lo e gl

(F o) 09 Dol L

w3 S OIE (B g Gl oy 2

adly

LS s i I3 i a5 Sl
g ddlate AiSe g (o0 sladdgle ;5 09, S 5 peresls
ol oo o0ls L ¥ Y gl o dyz Uy

8550 perS 5 peeesll (LS o pobe (S0l
ppm g /=AY Ve VD e ga e slaadsle
aie cbble LS () Jguz) 090 Sis ool Y/VY
bl (gl e gl aslllas 050 3l o o LS
adilaie j by e, adlie o ol aclale 5 (p<+/+0)

(PPM) (o5 yo sbradgle ;5 (il T jluro Sl il axdllan 3590 polic cdile - Jgua

035 poeedlS LS < 7k
Y/VF /0¥ NENEE Y DO Sle
VANV Yo/0 \A/) \A R

(PPM) (5,10 paiges Alieo Gbls 53 (o2 po Badgle (Sl F)limo BI,2ul) Siuw WIS o0 -F Jgur

035 paeeslS

LS S ailas

E/ ALY Y e

L/0AE0/8Y o/ NE/0YY

YV LY

h/Y’Y’bin/h\

h/\o:th/hh ‘;SL.,

CAVEV A ety

W oo LS Ty 00 maw o o pme Solas B e 4y Loy e gt jo Dglate (eSS By >

(PPM) 1,2 iliza Jol 50 15 (55 50 Sabple (sSilon  lemo Bl i) (rafims 1305 e —F Jgar

JIE
035 poeslS LS <
Lo dope
Y/t £/0v XYY P/ FARESVRN NV E I ol do> 5
£/+) £y Vg P AVESVIL VAL E AR o fay dom o
\atIE V13 aye Py VXY /e Y VS e e Y4 e A1 als

a3 ge QL 1y /00 a3 s e D9l 518 58 4 gy e (gt 55 SDglite (candSTl g >

. ggjﬁg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

o1Sod 5 (oko s s

(PPM) 25 yo saadgle (il £ 5lme Byl (S G5 Glime 32 12 Jolp0 g dibin fSep p -F Joux

035 poedlS s o »
> o x adha
Y/e\k g VAR AS=-TVIRS o /Y4 Ee/v0 VANV L Jdslx 2l
YL /Yo VAARESVIRE /YL E/YO VAR SVIRE Lo dovy x 3L
/AL /0¥ TOAREVIR FALE VAR FARESVARNY L A~ Ix b
£/ YL /YN Ee/eeY ALEVD ) VAREVORA Lo Jsl X e
A=A Ve Eeey TARIESVARY: TARESVIRL Lo Javs X e
g/88E/\Y JONY /e VYL /YA /Yo /Y0 L A% ety

saal Cwody olie 5 S L a5 (Ye) ol pdlel
US98 (o5 0 adgle ;o (g g adlllae (0] 5o
colls 1,8 YV ppm L /Y als o o juolie
e slaadsle jo ol jolis 5l iyl 45 ()
(o pais (pSile g diald D9 oty QL] G S5
Dumpsite o, golse Bl bl x50 gladige o
A 3T FYO £ VA ppm 5 ¥ A-ARA iy g s
D9 YU Sl o] Jlade ame an Soop cdeas a S (YY)
Bulgarka L )L s (V) oliw,lxe 8,8 i jo
el ;o (23 o ddgle oy polie 55 (OVF) b i 5o
lin 3blia 33 o 515 (lyan 9 A2isS s Sne
3 i 5 43S 3,8 K05, Ly o 8LS sLati 5
Ll 55 e 318 s ol i 08 5 SLs
Lo > sy 0 (V22 0) e g Li il cugliiie
45 00,8 ()58 B pol il <l 3 (s 518
b cdale ,sSlas 5l oS g8 Slygz 0 0w okl
5 S S )0 oy sl (YY) 05 B ol o 33y
V5 o e Syl Gl e bl 5 ces i 4t 55
3 LS Cs 0 0429 (V) el sos 5,155 VY Fppm
& Olye an ode bl SliwasS 5 (ods bl

S8 18 ey i asgi 0,50 abple STy
SiwsS g 95 0502 )0 oy Jlop it Sl w4z L

b 1PAA Lo /[o,lg2 6 Lo /@3 g 6,95
- Qlisoj /g2 0 jl93 09

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£00

s an ol iz e alise gladaiss ¢ lals
Sislo Jds an lals 5 oo o=l po aiin 09>
it cdlil g @iz llys o> el (S3dlsd )50
Aj)‘b ‘) LQ‘)] ) 990 Ji»_w Q‘)lﬁ 9 Gb'w GLQOMYT
5255 L lalS ol a sl 5 550 slmabsle (V)
@‘J.C U’“’))‘ b lisee L.SLQQL") 9 l_bulia )0 9099 U3LQ.».A
5o adgle ol GLoS 5 Comsg 5l oMbl o)l Salaie
SeS &5 50,0 plo slass pdais 5 > (6l cmwlio )l
(Bt cpl o adlllas 9,90 adlaie g0 8,k () ulas
SLs Glogas b I Ylaizl g o0gn Lo as S0y
Gl Soo ailnte g0 ol Ho Sw I 51 6l
SIS adlas wazg ol L (VA) ail JoYo ol a4
SleMol aslgs so e S &l s any Sogl a5 &y

doles Sl 6,5 JelS
ly adlaie , 51 (Ve + Q) o, on g Ahmad 4 sl S 5o
O3S e (e sloadsle oy jaie (e o
)05 ‘/‘;Q L: ‘/’\ﬂf u_.»..:‘dssl.c Jf)oui)l;x_msa_,o;
20 ppm L +/+ ¥ als yo (Pods) Laadgle slacide


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

Ao L g 058 iy el 1Y ppm g gy Ll
(O Jgaz) 3,00 8929 Curogonne

B St cd ] pomesls clile L pls (il ad> 1o
il ol L oy oylsamine 3l 5 (P<+/+0) Sl
0l 458 an al s LaSTye5 g adole 10 pgeslS Jlais
porodlS Hlaae (VY VY) vl wglate 5% ¢ STye5 £
poesls ;88 aolis 45 Laogee g Lagasd ol jns 5
(YP) ol I, 8/ ¥ -« /- A ppm aals ,o clél s
o1y peesls clale «(Y)1) o,Kan 5 Abbaszadeh
a4 lgal adlaie jo j545 5 LS Hlid o ca i ai il Sy
45 a5 Ao g 0808 )35V Y ppm 5 £ oS
rlple (M) sl ) 51 ol ealil ollys plals o
Shgz Hlee ay (lals ol 5lols eolaiuwl jo ol laals
il il 0ol sy T Gbolia yo pls

Sy90 4 Gois S 0 (Vo) o) Kae 4 Reiser
Sl jaed HaiS w0 absle )0 paedlS cllale e
(s po adgle sladigei s )01 v aS uis S 5L S
IS 30 oF eSiles 05 Y PP I 5 2eS g eolS’ . Lile
VIO ppM (pg—edlS Jlaio s 3V 5 «/VY ppM Ladiges
aS o ol adllas 5l i b a5 (V) el oo
Dol (il Jrole ailgs oo adole g9 5 SIS Dlogas
Bl bl asl e adgle 1o paeols clale (o ioran ail
348 35 oY PPb e s 1588 )0 ol Game S
9 P slome ol 1) g 090 SIS Jlo i ol 0390 x0
(F) 09 138 6l Sl cilags losl

3 P9 9 poesls Sl Glie a6l lasdllas o
POt eyl oo 5,5 Jlas 5o 00iiS Tz latiussS o s
o yobie ol Jlasie 45 alols (LS (V) Y) oS an 5
6 3 4 VL 51 S s e il (slndisos
Slosigas 3 pyaadls o ile Ly 350 Lyl apolos 53
wils 8 ool Jod B sl a o pYL 5o
5 8IS sle (s Sl pgadlS Sl (s e
ol @l L gogam L5 as (1)) iy Lilidl pg 8 clale

05

w3 S OIE (B g Gl oy 2

PPl VG 0y 5o ol Cos (e 5 <l V-7 ppm
Sl adsle i liee (rizmon g (A) wd 0 ) Ve e
Sz 1 arul VO ppm ¢ gy liwl HLnSs J>lw
(B Jgo2) )l 3929 sty plil lapls ;3 Coagone
Slal (ol wipe adsle 3 o lS Lagie e
2595 g o1 s ailate 1515 <Y pPM sy
Mo paie ol oo pls (ol ad> e a5 J>
Dmolizs Fis 5o s yolic 5| oS CLS yaie 05
o lon Sl QA ozt o o 99aF g 035 B
Wasting 4 Pining Salt sick Bush sickness , 1
s odls eclale (V44 +) Minson (YY) 545 o disease
aals o) les calie 3 blie o azdl ol slaadsle
S el 00, iyl58 St osle V/YS ppm s +/+ )
SLE o LS clale gl a Ol i oyl oy i
Sdloy Jad g 1o aloye adgle aisS (Jg 009 Loy
3yt bpeX jo LS cldale Vg oxe diliws jige
CILS clile Lt rg 5 G S 4 el Ll §
L /oY o Lol S 5 g /AL /o5 o LapoS) o

(YF) ol cwoas +/YF ppm
Jheaxlas ase S0 4,55 (V- - F) S en ¢ Sofi-Siavash
5 ol e a5 crwl gloy CILS 35S sladilis 5,
Wy oY ME 5l eS 4 aSlye ddgle Sis oole p,F5lS
Sz oole p,F LS 45 SIS ke o el el 3 s
Caogomne (ol Lol YO+ UG LSV e+ sl e adgle
aljg) B pman lado a5 0SS o 59 (alla g yo o LS
dgliie ;0 WisS S Olse> 039 ) MEKE 350> 4y
oz 1) 095 039 VIO MEKE L5 g 009 ,5pglie 515 L
ol Jbey jlaie (V22Y) Minson pzees (YY) oS o
o[+Y —+/+Appm o5 5 LhwgS Sdw gl adgle o,
oSl a azsi L (TF) col 05,8 5,155 oStz anls o
(VAA0) (National Research Council) NRC 5 b
pPPM L5 1) C LS aie an g diiwsS Sl lade

. }fg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

o1Sod 5 (oko s s

890 sl yie o aS olo s molil i wgS adss o
NS5 5 (Sl 090 4 il 5l G 0550 50 (]
s ol Ll glpo g2 g e oDl 59, Shos gl
o3lo Al Bl dlmo s o ailis; (359 il (e Sles B9t
5 ol (55 glaaziul B 0 09 g (B pae St
33,5 (o0 (Al 5l g 0990 50 Lagine 095 U5 (g0
aS oy olas (Y- F) Mosael 5,58 asdlas o (V)
ok lrop 02 15 (sigatepg)S JeSe 5l oolit]
I alie; 059 il g (e SThes il cel,
O S Gl (V0 0l oo e po 2alS
3 S a0 S99 99290 slapsS) g ez adgle
o0y 3l 45 318 LS ol g (s lnt] 985
oaiiSTyz slapls sl g 0393 Vb g, S 9 S pgodls
(YY) oS ses ooy (SSie

s 5T o0 (M S e (bl wile s s Ll 5 o
S oole Gl g GBS gt )3 (S 59 ials
St 9 (YY) (6 slagls ;o Al 5l oy (e
oy 53 zeabe Gl s oz lS L a8Y sl S
(YY) 0o, 5

Sl osiasplis dgle o 09,5 Ve ppM I i jlade
a—b aalss els )0 (g5l el godgn jate (ol YL
bl ol aTp0 dbgle 45 ymte ol e a5 (¥))
Lol gl S is 5 008 30t (psl 51 5SSl gy
&l 50 3 (sl gl (0 Jga) 0,5 aalgs sl
() el oo i )55 LS

Sy dliio ¢ §dzd
> o a0 aliBue o 0 sloadgle 5 paols cilale
e g Brekken Lawgs 555 a5z slogis 0 =z
a3 oyl e S ol Lt s ol ilS (Ve - )
J=le (izpen (olS SlodisS o (xS JB e b
IS oo et S ples o 0l (SGhelsd e Sy
ol ) el sl 5o eyl e Ly 5 45 (VY)
(3395 Ay 4 VPPM LS pgrodlS jaic Qi adlaie

Sl ot (B35 (ASte men (90

Jley Jlaie (1429) ,ea g Underwood zbs 3-b
S oole +/V=+ /Y PPM clihwgS g 55 0, 40 paeslS
Gl Sz 0ole O+ ppm 1 S5YL )] Coew Jlahe
S0 PPM lagls o 1o Jess Sl pyraslS ,iSTa> (A)
sl 45 HEALS gt glao um sl 0 yaa
(el s cge s pseolS Y mglkg I Ay
i cel cnles )0 5 et adg als g os) aals
e adgle )0 poedls jladie (YY) Wigdioo iz
s mlpl conl 1Y ppm iy bl Jol
(B Jgoz) 880 3529 Cegonne Ly 9905

> o ;b St by Glil (o250 adgle pg S jlude
Lz bwg o 0oz ;0 (0 4/ 0) 23,55 ), 51~
Kachout i )l; 5 gudo .o isls 0525 09,5 Jlaie o s
olS g9 ;5 o cadgle pg, S Jlade (Vo0 9) 5o
Ly adllas S& 0 (VA) 0g Oglazo alsy dilais g
‘_rﬂ ps S 5l eolaiwl 5,50 50 (Y+10) K se g Noori

(PPIM) yoelsgs bl (o35 3o adgle 13 ()T Hlado g 32 g WidawsS gl aslllae 590 SI3lE Sl ebans 9 jlxo ylodio =0 Jour

Pyt ] (2 po adgle 55 ,lade &y ol oy 30 jlxe yladie polic
N0 Yoo i V-5 oy
AN (5 &l Vi V- Yo s
Y D+ 5l i Y = Y pamedls
YIVY Yooo sl mig Yooo psS
9 Wi
Ol bamo Caibl gy ole (a3l Akag y ol ealiliad 7OV

ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

O ol
ool 8y pice Lol BT SIS LIS S ars
Alas ol ol gilawosls g Laools casy o caslS g0 Lzl

wiles S cle,

6.3‘.))45 9 )im.’
S 5 e Sloe b Slidos o5 ol adlie o]
S s S s Sl (e a5l o
WY=F e AY-AY AV ) Ggme oo b7 o L8 s
Ol (el gl g (55y9laS Dliios 9 (b59e] 35 50 5]

] 09y ).e[_..uy

References

1. Mandal A, Voutchkov M. Heavy metals in soils
around the cement factory in Rockfort, Kingston,
Jamaica. International Journal of Geosciences.
2011;2(1):48-54.

2. Hatami Manesh M, Mirzaei M, Gholamali Fard M,
Riyahi Bakhtiyari AR, Sadeghi M. Evaluation of
copper, zinc, and chromium concentration in landfill
soil and hospital waste ash of Shahrekord municipal
solid waste landfill. Iranian Journal of Health and
Environment. 2015;8(1):57-66 (in Persian).

3. Abbaszadeh H, Mohammadi Roozbahani M, Sobha-
nardakani S. Use of Ziziphus spina-christi and Proso-
pis cineraria leaves as bio-indicators of environmen-
tal pollution emitted from industrial areas. Iranian
Journal of Health and Environment. 2019;12(1):87-
100 (in Persian).

4. Khorasaninejad Z, Ajorlo M, Pahlevanroy A, You-
sofelahi M. Comparing forage quality of three grass
species at different phenological stages in summer
rangelands of Aslomeh Kalat Chenar, Dargaz City.
Journal of Rangeland. 2018;12(1):24-34 (in Persian).

5. Gutiérrez Ginés M, Pastor Pifieiro J, Hernandez AJ.
Effect of heavy metals from mine soils on Avena sa-
tiva L. and education strategies. Fresenius Environ-
mental Bulletin. 2010;19(9b):2083-86.

6. Matthews-Amune OC, Kakulu S. Determination of
heavy metals in Forage grasses (Carpet grass (Axon-

FOA

w3 S OIE (B g Gl oy 2

=

35 G-ble ;o c IS aie cilale Loas ol Lis mols
G‘P&‘fjdmud;)_b)obéj_»)‘éwfﬁ_.ﬁols
lizen Jolio 0 gdailaie ;2 )0 dsllas o )50 polic clale

Azl Glas oo (S ooy o llad (g lo e ogldT |, =

Alides Jolye 50 dig bl (ol @l adgle j3 09, S
Gl Il 5 03500 13 (5,18, sdiges calize 3 bl o g1, >
Comsgommns ylaz w0aiiS > Sllg (gly 1 5 0095 pls B e
lp Sllgem ol ot 9 SlisS B pan Az )3 3l 0529

g aalszn SU s 55 Ll

opus ompressus), Guinea grass (Panicum maximum)
and Elephant grass (Pennisetum purpureum)) in the
vicinity of Itakpe iron ore mine, Nigeria. Internation-
al Journal of Pure & Applied Sciences & Technol-
ogy. 2012;13(2):16-25.

7. Khan ZI, Ashraf M, Ahmad K, Mustafa I, Danish
M. Evaluation of micro minerals composition of dif-
ferent grasses in relation to livestock requirements.
Pakistan Journal of Botany. 2007;39(3):719-28.

8. Underwood E, Suttle N. The Mineral Nutrition of
Livestock, 3rd ed. Oxon, UK: CABI Publishing; 1999.

9. Kibet BJ, Jackson CK, Cheruiyot MY, Munyendo
WL, Ambrose K, Achieng’G O. Assessment of fluo-
ride and selected heavy metals in food chain around
fluorspar mining plant, Kenya. Greener Journal
of Environmental Management and Public Safety.
2019;8(1):15-24.

10. Khan ZI, Ahmad K, Bayat A, Mukhtar MK, Sher
M. Evaluation of lead concentration in pasture and
milk: A possible risk for livestock and public health.
Pakistan Journal of Zoology. 2013;45(1):79-84.

11. Poti P, Pajor F, Bodnar A, Bardos L. Accumula-
tion of some heavy metals (Pd, Cd and Cr) in milk
of grazing sheep in north-east Hungary. The Journal
of Microbiology, Biotechnology and Food Sciences.
2012;2(1):389-94.

12. Brekken A, Steinnes E. Seasonal concentrations

. }fg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

o1Sod 5 (oko s s

of cadmium and zinc in native pasture plants: con-
sequences for grazing animals. Science of the Total
Environment. 2004;326(1-3):181-95.

13. Reiser R, Simmler M, Portmann D, Clucas L,
Schulin R, Robinson B. Cadmium concentrations
in New Zealand pastures: relationships to soil and
climate variables. Journal of Environmental Quality.
2014;43(3):917-25.

14. Tsvetkova E, Bezlova D, Karatoteva D, Malinova
L, Kolev G. Assessment of heavy metals and arsenic
content in grasslands of Bulgarka nature park. Ge-
netics and Plant Physiology. 2012;2(3-4):161-70.

15. Nikouyan A, Masumeian M, Oufi F, Ghasemi S,
Neiamaiamndi N, Valinasab T, et al. Investigation
and determination of environmental damages caused
by Persian Gulf War on aquatic reserves. Tehran: Ira-
nian Fisheries Research Institute Project; 2001 (in
Persian).

16. Moghaddam M. Range of Management. Tehran:
Tehran University Press; 1998 (in Persian).

17. Arzani H. Forage Quality and Daily Requirement
of Grazing Animal. Tehran University Press; 2009
(in Persian).

18. Hatami-Manesh M, Mortazavi S, Solgi E, Mohtadi
A. Assessing the capacity of trees and shrubs species
to accumulate of particulate matter (PM10, PM2.5
and PMO.2). Iranian Journal of Health and Environ-
ment. 2019;12(1):1-16 (in Persian).

19. Rahimi S, Mosleh Arani A, Rashtian A, Hakimi
Meybodi A, Ahmadi M. The impacts of phono-
logical growth stage and soil properties on forage
quality of the Ochradenus ochradeni (Case Study:
Abar Kouh- Yazd Province). Journal of Rangeland.
2017;11(2):233-45 (in Persian).

20. Ahmad K, Khan ZI, Ashraf M, Valeem EE, Shah
ZA, McDowell L. Determination of forage con-
centrations of lead, nickel and chromium in rela-
tion to the requirements of grazing ruminants in the
salt range, Pakistan. Pakistan Journal of Botany.
2009;41(1):61-65.

21. Ogundiran M, Ogundele D, Afolayan P, Osibanjo
O. Heavy metals levels in forage grasses, leachate
and lactating cows reared around lead slag dumpsites
in Nigeria. International Journal of Environmental
Research. 2012;6(3):695-702.

%ﬁ yﬂ/
h 1FAA glino ] /o lg2 6 ladhs /3135 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£04

22. Li Y, McCrory D, Powell J, Saam H, Jackson-
Smith D. A survey of selected heavy metal concen-
trations in Wisconsin dairy feeds. Journal of Dairy
Science. 2005;88(8):2911-22.

23. Sofi-Siavash R, Jan Mohammadi H. Animals Nu-
trition. Tehran: Aiege Press; 2004 (in Persian).

24. Minson D. Forage in Ruminant Nutrition. London:
Academic Press; 1990.

25. NRC. Nutrient Requirements for Domestic Ani-
mals. Washington DC: National Academy Press;
1985.

26. Cunha TJ, McDowell LR. Nutrition of Grazing
Ruminants in Warm Climates. London: Academic
Press; 2012.

27. NRC. Nutrient Requirements of Dairy Cattle.
Washington DC: National Academies Press; 2001.
28. Kachout SS, Leclerc J, Mansoura AB, Rejeb M,

Ouerghi Z. Effects of heavy metals on growth and
bioaccumulation of the annual halophytes Atriplex
hortensis and A. rosea. Journal of Applied Sciences

Research. 2009;5(7):746-56.

29. Noori G, Amanlou H, Harakinejhad M, Eskan-
dainasab M, Mirzayee H. The effects of chromium
supplementation during late pregnancy on perfor-
mance and blood metabolites of twin-bearing ewes.
Journal of Ruminant Research. 2015;3(1):35-52 (in
Persian).

30. Mosaei A. The effect of organic selenium and
chromium supplements on Baluchi ewes’ perfor-
mance around calving and physiological response to
glucose tolerance test and lamb transfer stress [dis-
sertation]. Mashhad, Iran: Ferdowsi University of
Mashhad; 2014 (in Persian).

31. Krakowiak-Bal A, Vaverkova M. Infrastructure
and Environment. New York: Springer; 2019.

32. McNamara J, Valdez F. Adipose tissue metabo-
lism and production responses to calcium propionate
and chromium propionate. Journal of Dairy Science.
2005;88(7):2498-507.

33. Kraidees M, Al-Haidary I, Mufarrej S, Al-Saiady
M, Metwally H, Hussein M. Effect of supplemental
chromium levels on performance, digestibility and
carcass characteristics of transport-stressed lambs.
Asian-Australasian Journal of Animal Sciences.
2009;22(8):1124-32.


https://ijhe.tums.ac.ir/article-1-6318-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-22 ]

£
£

AN
@ ;
\ £

m|
PR
7
%,
R &
gy \@

%, &
" of Environ®™®

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2020, Vol. 12, No. 4

&

e

)

HETH AND EXVIRONMENT

Original Article

Survey of some heavy metals in forage of coastal rangelands of Bushehr
province (Case study: Tangestan city)

SA Sadeghi'*, A Kabirifard', AA Kamali', M Dashtizadeh', MH Sadeghi', H Khaj?
! Animal Science Research Department, Bushehr Agricultural and Natural Resources Research and Education Center, Agricultural

Research, Education and Extension Organization, Boushehr, Iran

2 Razi Vaccine and Serum Research Institute, Agricultural Research, Education and Extension Organization, Agricultural Research,

Education and Extension Organization, Karaj, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 21 December 2019
Revised: 14 March 2020
Accepted: 18 March 2020
Published: 18 March 2020

Keywords: Heavy metals,
Rangeland forages, Animal nutri-
tion, Poisoning, Coastal of Bush-
ehr province

*Corresponding Author:
talebsadegh55@yahoo.com

Background and Objective: Rangeland forage is the main source of feed for
sheep and goats in many countries and the concentration of heavy metals in these
plants is very important. Bushehr province is also affected by environmental
pollution due to its proximity to the Persian Gulf, the occurrence of different
wars and the existence of different oil and gas resources. The environment
and rangelands, which feed on various livestock, are also exposed to these
contaminants. Therefore, knowing the composition of the compounds and health
of grassland forages will greatly help experts to better understand the health of
meat and milk of animals that graze on these pastures.

Materials and Methods: Based on the rangeland area and the number of
livestock in the coastal strip, two rangelands of Bashi and Rostami were selected
and their grassland forage was randomly sampled. Plants were sampled at three
grazing stages (first, middle and end of grazing season). Samples were dried in
shade, then mixed and milled and sent to the laboratory.

Results: The results showed that the average of lead, cobalt, cadmium and
chromium were 0.30, 0.15, 0.017 and 3.73 mg/kg dry matter in total rangeland,
respectively. Significant differences were observed in the amount of cobalt
element in the two study areas and the amount of other elements was not
significantly different. The amount of cadmium was significantly different in
the various stages of grazing, with the highest concentration in the first stage of
grazing.

Conclusion: In general, the concentrations of these elements in the fodder of
coastal rangelands of Tangestan area of Bushehr province were at permissible
level for grazing animals. No risk of shortage or poisoning for the animals was
observed and hence no danger to human health.

Please cite this article as: Sadeghi SA, Kabirifard A, Kamali AA, Dashtizadeh M, Sadeghi MH, Khaj H. Survey of some heavy metals in forage of
coastal rangelands of Bushehr province (Case study: Tangestan city). Iranian Journal of Health and Environment. 2020;12(4):651-60.
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