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Abstract

Dairy cow performance in terms of food consumption and growth, reproduction, milk
production with high quality, hygiene, and health, has a direct relationship with water
without anti-quality agents. The purpose of the present study was to evaluate the quality
of drinking water in dairy farms of Mashhad suburb, Iran in terms of some chemical
contaminations. Therefore, 1 liter of water samples was taken from 30 dairy units under
standard conditions, and heavy metals including lead, mercury, arsenic, cadmium and
nitrate, and sulfate ions were measured by Inductively Coupled Plasma Optical
Emission Spectroscopy (ICP-OES). After calculating and recording the descriptive
statistical indices, data were analyzed in terms of comparing averages with existing
standards for each parameter, as well as comparing the contamination rate in different
geographical areas using SPSS software. The results showed that the nitrate and sulfate
concentrations in all farms were lower than standard values, also, arsenic, lead, and
mercury concentrations in all units and cadmium levels in 10 farms were exceeded. It
was also found that there was no significant difference in the amount of heavy metal
between the four studied geographic areas while there was for the two factors, nitrate
and sulfate (P<0.05). The existence of industrial estates, busy highways, and thermal
power plant located around the Mashhad city that have the potential for entering
pollutants and heavy metals into the environment, also, penetration of chemical
fertilizers and industrial and domestic wastewater into groundwater are possible causes
of contamination of livestock drinking water with heavy metals and chemical pollutants.
Keywords: Drinking water, Dairy farms, Mashhad, Toxic anions and cations.

1. Department of Basic Sciences, Veterinary School, Ferdowsi University of Mashhad, Mashhad, Iran.
“Corresponding author: moghaddamjafari@um.ac.ir

DOI: 10.22075/jvIr.2025.35757.1135

Received: 28.10.2024

Accepted:07.05.2025

How to Cite this Article:
Moghaddam Jafari, A., & Mirblook, N. (2025). Evaluation of toxic anions and cations of dairy cows’
drinking water Mashhad suburb dairy farms.17(1), 41-49. doi:10.22075/jv1r.2025.35757.1135

©2025 The Author(s): This is an open access article distributed under the terms of the

@ @ Creative Commons Attribution (CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, As long as the original authors and

sources are cited. No permission is required from the authors or the publishers



https://orcid.org/0000-0003-1625-039X
https://jvlr.semnan.ac.ir/article_9644.html?lang=en
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

L

https:/jvir.semnan.ac.ir/ : dexo S asdo

2821-0506 : Ll

Codw 1 g O sraleyblics (S99 Byguljl gl (2L
Mele doge (xS (5,1915 45 (6 (slaglS

WSS

b (oudins dbaly (oMo 5 iy coglhae CudsS b jud g (Joddgi ) 9 138 Bpae Glise jlai 1 (5 ped 9B 3 Slee
el 53 pae lapssls 5 pyesl jl ol cueS b))l Baa b ol adllas )b aSas Jelse jl g)le o] Bpae
9 380 3,15kl Loyl yd )3 (gylagl8 snly Yo Ol wlio 5l Ol (giged jokate cpts b plosl dguio dogs (6 puid (slav g, l39l5 Ly
o | spie Sloisl orizmen 5 poredls (Sl g oy alox J iSius Sl ol el 0 bobe (Sleissls polie
oo S5 (5:50jl8I (ICP-OES) ol o cain oDy (6585 (6 yiog Sl olKiwd bawgy Oldlgu 5 lyig (sl ys
S el dgmge il b laySibe dumlio B 13 laosls JJUT (o (slel (slapadls <o g dunlxa |
o s gl 4 plool SPSS 3l o 5l sslitl b cilise oldlie gblie )3 LSAYT lise duglio cpuizrad layiol
Saiwwy] cdale S >l 039y d)lilinl ydlie I eSS ddllles 3yg0 (miuo slag)holE Cliaw ¢ il clale oS
g2 jlxe do | jley gy €5 ()39 V1 3 pgradls’ ile g adlllan 5)50 gialo (5)2g8 (slaisly plos )3 09 g ope
238 929 (gm0 3y90 (2l yax ddlaie jlea o i Sl ol Jlai ) ()l e gl &S 03)5 jaSuie (yioren
ool S50 sinio SoS joed 3539 (P <+/+0) Cuils 3539 (bl @g o5 Sl 5 s 5 93 (gl &S Jls
GO 5 plhord slodS b (ooj; Of sloojius (Sagl cagude BlbI > jits )l sloolSyys 5 Sl
A5 B LS ) ol 20 gl iaie slaanly Cpd Ol (Sl el else Sl iaio

Mgpdo ¢ ixiio (53915 el 0 )boles (slayglS g gyl yd Ol 155 gWojlg

Ol e dia (w93, olKly (S el 0SS el pole 095 )
moghaddamjafari@um.ac.ir : Jytue osiw g

DOI: 10.22075/jvIr.2025.35757.1135

VEY/o ALY bl

VECF/Y/NY sl

Y ojlod ¢ VY 093 ¢ S ueld umlea)] Oliyiod Al - (g0 pado 5 Saliyue .

~n
—


https://orcid.org/0000-0003-1625-039X
https://jvlr.semnan.ac.ir/article_9644.html?lang=fa
https://jvlr.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2821-0506

~
—

. Hiff 5 6 oprd (S - ey v ((oirg)e oo™ 6o AL 0 ereo |

Syl L;l.muufusi cl.mowi s Bkl ese
9@45[»‘%»&@&9%‘.:.\:‘9)@01;9)‘@90“
u.»] slabaso ) 0358 jokay o9 e D9 pld (golS
a5 mezd ey g 0l Caow jl g odd cdl
Constable et al., 2017; Klasing ) col )5
sledbs I glo)l Sy & pasedls (et al., 2005
3lg la iSzB By g lpeedls Ul (cladlg) 5l oslazul
3bj oh p pals (ol s ded 2pdoe Camj lae
sl oz b g (el o Jlo YO U Y- ) ol

Sy P g 3o Cumy Sl g gy LRl
(Constable et al., 2017; Ahmadizadeh fini )
etal., 2013

bslb )8 Ol des 3l state ple 50 lldlgw
Gl 390 sgl bl ol g ol gladgS (o
Slilgw lacSes W35 0 ol plie 3)ly @lbols,lS
2bj Sl (gol 5l g Of G pan alayly 5 035 Jgeme
ool 035 Sl 55 bdlus > wYlegliudlsds |
(Clark et al., 2001; Yazdani et al., 2017)
9 LiyoliS 5 smuo ( Sluil CMBB 5 W) sols dlge
sl Sl e e el s
2o olie ol a4 ymie wlg e O o YL olis
oiels dsdiee il Gl oo 5 5ap 5 bxe plalS
Otiete ) b g LSl 4 Sy (st cud)b
OB loseis 13 0au YT pl (ool dlge Lyme yo)lge
.(Amouei et al. 2014; Olkawski, 2009) ¢l
P 90wl Oldlas (uyws BB mle 3b
s b Ol aSas bl alols ogad
b gl cnl &ly 5 sl oad plosl Glpl )3 6yed
iS5 Jolse Lol (ol (g5l Glsie 4 olge
Olys & dpide dag> o) gl (Saelsl O 53 35290
Olos B 2505 alaald 1l (slesjlagl8 Cumon (sl diged
2 p3Y Gl dpog o) (nl 3 d9290 Slegiels S L
b b sla T b 0an YT 5g59 ol (9905 A 30
Cals 2 5 ol CaiS g 4 5 ob @l ) s
b Cand b OV game A8 g WS il
9 OS5 om Jlite (iSly 3929 4 dagi b ominen

EPRTSY
tbord SLS 5 g polie (S 4 gl opd O (Sogll
Mo g 05 Gl wépele ol Cuenl B g3 (peges
3 podlS o St ) Si Sl 3l
w5l paled g (SOjls by pole cpl (oge
sy 035 0 ol SoptusS] 2)ls g 0nd I (e

gaw GRIE (SLS plio dawg umer (1938l
e 38 (lewd lodgS jl 0318 odltul § i 5
il dlas §) olesd coor VT 5 YL w3909
bl 4 Clilgw 5 Olis e SlaS 5 9 (K
I3l 5959 5 b Mo oy ke ol ord
o aslil doni (g s ojdailie (A S
5 bl @Mas (ap s bedl o ]
Sboplsl (65 5 (8L saxie 2)lgs jop g Jolie
derge dlie CLS 5 b g Sou b Ol 3 2240 polic
b oSl b oldlen i Liamy o8 opn Jlslo
Sllon b Cusgame jop cage g aiily a8,
p:Jo 99 u9l]a.nl) ).ul.s l.» g LMQLOJW J.m ‘L(boJ.u\ﬂ
Py AL 90 salgs S8 395 (2)lee &)
Lol (Sogll 5 bl b SioJle; oiljpm o gixio
b Sooll oo oo J) biSile b b isedl L5y
5 oo oy CunsS ] Sl S sl St
D9 o g pore 3508 Cge Algie g ALID o
5 039 o Socdl S (el oges o Sy Skl
3955 9 0 03y el e eide b ol b yeje B pas
Beede, ) coul olyon oljo3p0 b babw g oylad o35 cpud
2006; Constable et al., 2017; Olkawski,
sl bl (o Lg[mb)ﬂ)é iy ol ple (2009
O)Lw 9 )l.);.)),w dm&) cLUbJS;ASY Lf&)f ;M
31> s 3l g0 OF 53 d2g0 s ALBL oo o
Sl oal g jhad elS dpdie b i li
HE 0p2) & G 59 ) G b S
Oged (spas SALE jop cage (i hug) Gl
Dgde (SpS 5 (N ladl g 55 3 S



Wer g obly) plel mio cliid 5 o) lles
b ool 5 (WHO) Jilg> cuiligy lojlo 5 (\YA
s .8 pbol (Clark et al, 2001) (NRC) zag5
lde 4 baye (glaodly a4 ob L adby cus
J Jobs gl o Jo o ey Jlog og 5 S
oy Sl Dlyis) 503 3)90 Jlz plie 6Sojll
Coa g 0y Jlp @iy Sl (peeedlS
b g8 paic 93 5l odel Cawd 4 pdlie 1Sl dunlio
One- Sample T (¢yzel,b 9050 51 gl (lad lsleasl
5590 Hloa 4 bosye slaodly lawgio duslie Iy o Test
One — gyl g5l 5l cdbogyye (sl it b o0
A3 odlawl sample Wilcoxon signed rank test
S50ilul glaygsh polie auglie jolate & (ieen
slbilpr CuBge 4 g Loopd ol o eud
aS oy s andley Cund o adllas )50 (sla gyl
513« og Jloy ose 5 Syl 4 bigye cclmodls
(One- way b i pully oo e
5 OSO0 (Sg (sis slogygeil | e 9 ANOVA)
eloysofl 51 35 5505 551 Lo (sl 05 oolizsl LSD
5 (KrusKal- Wallis) _uly - JSwg,S (52l )bl
(Mann- Whitney) oy —ope lawlie 905l

A 03]

e

=W

3 2% ‘_5)‘./::] s adls g olyus dsb el
O odd guSoilul sl yeS d,LJ )Jl.si (VJ9sa)
ol S polis 5 J) 45 ol ol dibie bl
3529 oo e @l s ke om @b
4 90 dunlio b i (slagygesl JU (p <2/+2) o)l
Joia) ad plol g g Oy )96 93 (6 Laid 9
(Y

9 ey e oy 3y90 i J8 ¥ 5l cadlllae cpl 5
2 posadlS Hlade (adiges 51 Ve %) laasly plad )3 oge>
SISy 50 g s Jlod joome 53 dls ) anly V-
Owomen g D)kl ds i (dals ¥ 00 jemee duw
3 i Sian)] line aasly plod )3 a5 13,5 asuie
9 (Torabian et al. 2010) Il Lo 3 skl ol
Ol polie sl NRC Lawg s )55 jle do jiaS
il 3,lnilinl yiolie 1 jieS g )lglS plos jd ldlgw o

() Js) i

d290 ke SLS Ly SRuSu Lol )3 0520 ol
&) 2l ol (S glajelly s g lSle )
Bl a5 (o plio b Comgons I Job (S)lse
~S9l Gl g (Bpae meelS b &S b 5 g)bon
g0 Aalgd S8 (sl Bgw 5D o g Sgul

I P95 990

simiwo (54158 aals Yo VAN Jlo il glanl 4o
@ $29y9 <l G e 4 O Wiges ptie dag>
351 o (el (moly) e o5 qolio 51 18T &S poste]
fwd gl b S 8 poad bl Bals J5b
alils polde s puSoilil can g b edly )8 g ol
Lis (cly 5 oo Jlisl oKiylejl 4 O (cladises
a0 ¥ olodyd ladiges ¢ yiulojl pll oloj b Ol cuss
Oles orpim e > Slialesl g 13,5 (500455 31,5 b
o gl cly ABS Cose  Ses
Cusdge &) Cumd Co2 2 33 oy 2y90 SIS
se) 3b Jlod (b jgome) e Bblie > o
) cg g (Dl pe) opf Jlad (NS
e b ol I yolis gpSoilul sl (oo 3
odlazwl (ICP-OES) oWl oni can (slowdl (g i
Y gesly lo 5l O sladiges bl jolaie ply .05
I8 e 00 oI J31 3 g A8 03y e
O+ o lil 4 ol dgrge yolie Culi cas B
& e St ke YO o] g5 ) L
L g oled | 65l sl 5 5 093] g
3 b ol ol bl 5y o506 0o
abssls (5 odel Cowd 4 polie cpolie clale (¢ pSojlul
odlaiwl b aosls Lg)Loi Lm)',)lﬂ J.;))f Cod g 038 0l5iwd
B9 )SsalsS atlloy slagysesl I auslio 5Ll 29,
ol 5 (Kolomogorov- Smirnov) iiaw/
& opla a9 L. oolawl (Shapiro- Wilk) <ty
Baas ol sl iy T o flon jl laggylgls
b ooly duslio dd) b o odlaiiwl 55 oludl Gpd Can
duwge bawg oad &l (jlre dgas) 3jlulinl ol

Y ojlosd ¢ VY 093 ¢ S ueld @Liuula)] Oliyiod dle - (g0 pado 5 Salijue .




~
o

. Hiff 5 6 oprd (S - ey v ((oirg)e oo™ 6o AL 0 ereo |

(i) /p Sekie) 13kl byl anlllas 55 005 (15 03151 poolis clale g lof dungliio =) Jgun

P- value ailo sbro Bl oot (LSl Jolas- Shas 3,1t b, g5
ofoes Y/+00 FINEAE FI5AY <[NA-YY/EA Yoo Sla gu
oflooc Y-
ofoes VAR VYYYE </AYY VAAAVARES L s
oflcoc ¥
ofoen ofesy ofe o XYL /oY N e VRS ofe oy m"lf
Jeus Jeod
ofeoe ofe¥Y oYk o[V ofe=s NV 55 ofe) oy
ous NAY
ofoes [+Y0 NS ==Y Y ofo=+\Y[ YA of+) S|
Jous e
feve o/ 030 ek [oVA R YYRYS ofe N oo
N A

» L)"’L’ dlm w)) 9 U‘)"I L{ln .))]..\;L.wl 9 (WHO) GJLQP wl.\.@( uLo)Lw ]awy 045 PM'C‘ ):.)hm U»Lm] » YL u.:b) le.&v.))l.\;l...wl
sl > xe p<e/ed sl (NRC) Lo clisins (glyss (sladjlislin! ol
(52 2 p55 (o) allas 350 dilaio o )3 o (65 0310l polic (g)lof (sl yas s olie ¥ Jguo

P- value Wlo | oSlet jlre 150l | yiSTunn Jilan | obdlpia (s dilai| b5
oY i =gyt Jledm By Jloud b 0jé duslie| VEFD | VEFYENAY | V/¥A-V/AY Oy lilgus
o) e Jled = Oyt b b Jled dwslio | VY | AFAYARVAY. | WIYVUSA| B8 s
ooy Byd Jlodm 0 b o Jlad duslie | o/BYe [ f0AVEGNYY [ Y- AY | e e
'/H.\/f’ff . ;ﬁ jﬁft’t;:’:ru‘ VRNl ORYEVAY ] yive iy 5
oo By Jlod b g dunlio VYoo | ANV VA=V S el
!/ /:vﬁfi i“:;i)j d‘«;‘*{:‘u VE | VEYEDAY [ ey | s Jled
//‘:’\‘: f:: LJ‘;“):I& ::t VY [ OWWEERE | ey | e Jled
VA i b ipé duglia VYA- | VYA NNSS VY- /5¥ R
offo o) R =27k ¢ N PO Y PO e oxalS
ofeeY os¥tefoee |efer=efo¥] By Jlad
ofe sy RS = =2 RRA ofeeN—ofesl s Jed
ofeey ofeo¥Ee]owy oo N=e]oo¥ g
A A J IRV ZESV AR\ RV oy oy
doxy | vy ran [ev=eessl s Jles
IR R T VAT I AT VR R
XN | YA NN/ 0A e
[+ I¥NE[e oA o[ AY—o /oYY e Ssins ]
ooy ofofotefooy  [efeva—efow¥| 58 Jls
XY | VYL [N YA g e
R UETEE o
oY | fe0SENE [N =YY oy o9
dowy | ofevvteroye [oreov—efem|  Lips Jles
ead | ofedftefees [ of0—efosY| i Jles
A IR S N By Y s RN

ool Y3 gxe p <+/-D




052 5wy & (531 e o9 938l 50 e ey
Vatandoost et al., ) wil awily i adllas oyl 5
Ol polie & by bt dwlie ioxen (2018
59 Ol dilaie )3 dg250 oy il Ol )3 Sh
9 AT ) ‘1:9'?@.)‘59 e ]amy.o )).)Lo.o 4 AR 0 ULAAJ
ofee) St (i g st () 0 pS ke </FAT
(35 el il a5l a8 (2 3 5 Ll
) posedls g ylusl cdlB |y g 0 O (YL Sl
(Marbooti et al., 2015)

gy Gble oy Ol g9y 2 550 dmghy )
¢L5)‘)9L:3§ dl—“’?f )'l o3lasl ml% gT L;LMU’Q.? )‘I o yd
adlo ,> (Ahmadizadeh Fini et al., 2013)
2 gl g op chle (39 Vb @S5 ) o ploc
cilisee g0 5l oad 381 Cpd Ol g aglS s cladiges
92 d‘); u).ié c_:] » LS)‘S]b )Jélp.p) u9L&Lo J9.a.9 P9
@ 3 pS s [ FY g VA i 4 (8 e
S5 1 35y W5 Blug g b o (5o
P &S Wb ylaie g b oold by (SWHL e g i
P sess sl 4 oS Gl di (Su)l Jsad
(Bigucu et al., 2016) culygge I Sagll iljél
A iy ool gy g 485 Oygo sadlae
ale » Ol clil 3 Silke & W5 Lasde 35 b
Oliass 5 ol Jpad )3 olig) 5 GRS ©pd O
9 L;sw dl.h:.); d).m.o L ui u,u;l)B‘ 9 0y L.JBLO.A.A
> 0259 Caley (Jile 53 > Ghygp spliS” Juad
Ngo 5 Jile Slbl o dlj 5wy o ol iy
2 & S ibgh o (Amouei et al. 2014) cul
Orpete b pll dge B pejn; sl o)
3 @ly claols Ol o Glgs asg BB Ll cle
L) sipsliS” gblio b auglie 5 Cuxar (08 3ble
s (il pS ke AF Blie YV Sle
2 Ol e S g a5 el SB oMb

Sl g g ol 45 15 Lasete adlas ol 5
dilaio )3 gy ot slacsIogls oy ol 53 s
dilaie | b (slogne b @ Cgz g Gpb Jled
G Jlad e 5> gly slassly opd Ol o g o8
Sle a (P <o/00) Wbl oo dpde oy Jlod I i
5581 9 e &S able 0 g0 4 90 dwslde K0
S5 Syl opyi wlanily ol gae &l puis
D)l g2 (OW jgome) b Jled adlate > 365
6 Jlod adlais > Sllg & (Sogll 58 izmen
Sbadiged > Cliis Hlade (1S g (Olag8 Hgoee) e
Ll (pplis o) Mt oy ddlale Cpb O
(¥ 57 Joha)

- )

sl L3y Wl Gl cax Jelss cnine Sl S
b sl 13 0 Ol gy 95 Jtondss g 20y Lo
5 d.\:’w )]y: O)'|93’ @ oS o)‘].\jl ‘_’j 4 O‘)‘-\A].) ‘Jl> Og.l
Oy ol CuiS A wad e Cueal D93l (gops
oy ol & Gloj el 5 a8 i g 295 slaph
)] LS_B).AQA ui 4>:.JL> ..\M:l) oald C) ‘_;lg.um 4 .)9.\»&0
Gl YL oo 4 dag b adl J1yss p Lhens cuiS
AN L) Wiy 6 sbagls 3 0hng 4 agls oy
dodio joy Jlein] (gdso dlgo S0 b duslde (3 (jg, 5o
1l 5093 sl o> Il S 5 155 o
adls (Olkawski, 2009; Morgan, 2011) .
@ b3yl pi O SVl e a5 3 olis pols
I ot @bgne sob & (pwpp CoB e polie
orized Cusl (6908 ol 4 dag g Culedliilil
Slae, gl 5l ons 381 O sladiges ;D cudy & @l
9 B8 Jlad ogix 0 o (b Jled ) &l
ool ;.j CatsS wyp il Jobs s gosmlin |
& dgb e asude Jpl YU edgae D dgnge
i ) g adllas )3 o g e & (SS9l S0l
ol ol | 8 () 55 S ke /TN 5 1YY

Y ojlosd ¢ VY 093 ¢ S ueld @Liuula)] Oliyiod dle - (g0 pado 5 Salijue .

nn
s



S
<

. Hiff 5 6 oprd (S - ey v ((oirg)e oo™ 6o AL 0 ereo |

Slge BolSays ol j Jobs ol o o 5
Lo o)y 1y Sies l3ls Jto STt g JT slooaiyYl
@ @ Caa ol (g & onl s S 363 (el
9 Brd blie & Ly p ol 59351515 Janl ) 35 3,8
Sy dalgs IS 56 5,5 Jled

5 LolS)l5 ooVl g5 (Blw K>l -
0351 Ao dog> (5l Lo g o JIS 4y taio logls,lS
ol 3 () 39y S & bl ales il o5
Jds g Gy yiie slacg hdgls odlitul 3,90
e (Reede Gy

Juo) ol S)5 andls slage; 5 gl (SS9l -0
o Jed g Jled 3 adly el Sy ol S5
G L (oad 0t 55 soalitsd yoote Caoww ) &S Ao
P G g SRed Showile Ry pa1gw b g (K
8lioe e 3ylge 103 5l b Jme US55 5 bajecd dag>
Jsl 4 e Wl o ol CudM 4858 (hoal b bl
D9 gl mbe 4 S 3 S So)l

elie 3929 5 ool 5 $islaS YL o~
sl Gl g ile ol g Gilepy Jie oYl
Il 0dgame dlen 1 puie ilisee sblie o i
4 S adlale ol > Clyis g Sllgw IEI 5 555
A3l il G Wl e blie S0

i 4 o0b Carge ol S de g S paldl —
alllas )3 05 (el (eojj e Sl b Ol lasl
o ol ol Sl sl Bl 4 co)d 81 5 ol
P adate Siw g SB i plply g
St 4 4295 b olowd (slaorny VT cbale ¢y
B 3 b s wb Slewl oVep beyg SB
Ahmadizadeh Fini 2013, Yazdani et al. )
(2017

oSl ol 5 blitel BB s 5 S5 LS
e Gl > Gilize glorn VT iy, e sl
o ks & edly Jlgld S @jle a4 ] Ao
dbj o el adhie & (g aSh wilite sble
OneS 5 Oy o9 38 )90 3 &5 (Jhpe 4 Cul
— (e gz dilaie Sy & bgyye oad Mol 50

loadl b as 00,8 (5155 spulie Cudd () Cuoad
(Latif et al. 2005) 5 l5 Slyseen aallas -yl

)0 29>90 C;Lé.ly» ﬁ)t&a )Jaa )‘] aallas :_i., C’L’" (e
Egommo ,d &S Db L Mpde Cubd e o]
g ot S Cumdg | dilaie plaw I lopd AY dgas
5 Jlad 5l ol b 5 Cunl s o 6
2 S o a5 1y gaelael bylyd dpuie el gl
5 Lo Coow & (0] (Slgyen b SULAT o)
Clay Jyolys @3 L olyon 4ol (pl 3 Corer goos
s i ol (&Sl Jelse Sl imio 5 508
oS Jgio sla JuSis 4 g A Cguwome Mgudo Cubd
Codgame «gmajp) ol mlbie jl yid Jlasiwl coge
2 Sl Jro S8 5 Ll 5 o gl ol @l
ool cuis (el )5 e 5981 gt 4 5
Morgan, 2011; Yazdani et ) ad o)lsl o)y
oo 4yl ddllas > Slgw yole 45,5 (al., 2017
S bl 5l Iy adlige jlre a> 5l a8 (gl e
@iy Opxed GEMSleds oy @Ml 6l
1l ol bl o sl (g5l oMo 5 g S
Aoy ey Ol apge seiow ggece
(Olkawski, 2009)cé,5

4 bape oy jb bxe Sl bl adlles j
syse alilin gble ) oad (opSojlul (elayzll
oo ol (LY & wilgy o o ylailin] 4 Cond (paoyp
WS imno Syed Jro dmuo S 0 299 — Al
S gy S Syl > Gy Jlob adaie
2 5 (0lrsd heee) b Jlod aiate 3 usbo (ixio
Sz plo & Muie Blibl xo oS gl
Pl 5 Cog (£l (il (il il der
9 &Suulf)] dl.bo.‘\.u\” 399 J.u.»JLJ 9 odld dl> .)95
Iy Camj lame & & Ol 0hy 4 S5l
855

Sl B9y Jro cilize (Sl Saollg s 3929 0
P S oy g g jeme (g2 g ok
BB fadaio S5 sl 39l ©pglne ) iy 031>



Cuilige )] caa (5)9p0 Sl el Ol gl
Gl I it bl gl g b CudS e el
9350 b &y (o> Gl 025 53 (35

S 8 g S

Ol G dpuie wgdyd olSuiily | Sl 0uSlisly ]
Ored pmleise (519,08 4l b cpl ploxl Jlo el
b o) Sen dlio il o a8 Sl S 58 W15
by S LS

&8be 2l

Wl 28l 0l S zun dlie oyl BNy

OB Mg gl =5 5L

Tk e g ot 1S 9l e

9 i)l s b al)l ¢ Jodue ot g igyinr paio yual
dlio ol )by

b 2l

Rl (Sbjeely ouSiily lawg b cpl lylael
sl 035yl dgedio (93,8

So b Sl ol 5l 3L Wlge gpsge cul il
Ly b o (oaw o Jte) ol Blisee glie I adlate
oS bld I ol s 5l i g9 ,S0lo b (o) 05
@ b glacdls & ol jlasl bl ol lews

Ol (ST oo )3 WG o Yl (655U y0l )3 03g

olej ok 5l ldais oS5 cqa 4 ol adllas > yolie
Ao oyl 5 (Wi a5 Sy e cpl ]y bo Wlgh od
Lot ola o 5580 objyl Cas &b o)li deng
Sy oo a5 A (6)9p0

g By Jles bl a5 ob ol aadllas oyl slaassl
i o 5l ol S0 b sl 5 s gz
Gl 1 il o @l g Oligw 5 pSiw oljls o
iy g obewd cloosu YT plleSt ol gl 5l rals
9 C’L‘D Lg)’l.wolf] d.l.<;> )’l u"&’ 4 d.>9; OL..JI 9 (:b
OHllss g rio MBS o 28 (sS> L Jelin
—aox She shcdlop; 4 dag sl 5 Slee 5 s>
O GemeYopl g S lacdlun) ey
Ol bl wops Ol pjle I OBl 5 S
LSl o Cuod] Bl o Siw Gl3l8 g9l

S5 aou

LSL“’Q%-;] clale aS s UL.» gAYy Q.;.] sleasl
Qo> Spd Sl oy O 3 Clilgw 5 iy
b fcuwl 0390 (pagl 03905t 13 5 e Sl 5 0l deuiie
9 Sy cgﬁ:}.wj o)iad.: ‘)Ai«ad u])lﬁ )i’lf“ le> w]
39 Sl el cpl A3 (1S de2ee slad il ]
oS ol dilaie )3 Sogll 03,58 9 S yiie wlio b puie
S g 1y iy cunS g pb el Wil o
(ol slolyyw Sy plio jpax K> sew
S wgye Spae g belSyn K SSlS
Sweiny o ale (Sl sl belse 5l aland
)1 odléw! 9 ‘d))9LAS 9 Lf’“‘"o LnguLw Tuwo w)JAA

Y ojlosd ¢ VY 093 ¢ S ueld u.mlea)] Oliyiod dle - (g0 pado 5 Salijue .

~
>



~
D

. Hiff 5 6 oprd (S - ey v ((oirg)e oo™ 6o AL 0 ereo |

References

Ahmadizadeh Fini, A., Razmand, N., & Zamani, A. (2013). Evaluation of heavy metal concentrations
(Zn, Cd, Pb) in drinking water wells in the rural areas of Bandar Abbas, Iran. Hormozgan
Medical Journal, 18(3), 239-245.

Amouei, A. 1., Tabarinia, H., Khalilpour, A., Faraji, H., & Mohammadi, A. A. (2014). Determine the
concentration of nitrate and nitrite in drinking water in rural and urban areas of Babol city
(2012). Journal of Babol University of Medical Sciences, 16(11), 70-77.

Beede, D. K. (2006). Assessment of water quality and nutrition for dairy cattle. In High Plains Dairy
Conference (pp. 1-23). Michigan State University, East Lansing, MI.

Bigucu, E., Katan, B., Palabiyik, 1., & Oksuz, O. (2016). The effect of environmental factors on heavy
metal and mineral compositions of raw milk and water samples. Journal of Tekirdag
Agricultural Faculty, 13(4), 61-70.

Clark, J. H., et al. (2001). Nutrient requirements of dairy cattle: 7th revised edition. Subcommittee on
Dairy Cattle Nutrition, Committee on Animal Nutrition, National Research Council. National
Academy Press. https://www.nap.edu

Constable, P. D., Hinchcliff, K. W., Done, S. H., & Grunberg, W. (2017). Veterinary medicine (11th
ed.). Saunders Ltd.

Klasing, C. K., et al. (2005). Mineral tolerance of animals: Committee on minerals and toxic
substances in diets and water for animals (2nd ed.). National Academic Press.
https://www.nap.edu

Latif, M., Mousavi, S. F., Afyuni, M., & Velayati, S. (2005). Investigation of nitrate pollution and
sources in groundwater in Mashhad plain. Journal of Agricultural Science and Natural
Resources, 12(2), 21-32.

Marbooti, Z., Khavari, R., & Ehya, F. (2015). Heavy metal contamination assessment of groundwater
resources in Behbahan plain southwest Zagros. Open Journal of Geology, 5, 325-330.
https://doi.org/10.4236/0jg.2015.55029

Morgan, S. E. (2011). Water quality for cattle. Veterinary Clinics of North America: Food Animal
Practice, 27(2), 285-295. https://doi.org/10.1016/j.cvfa.2011.02.002

Olkowski, A. A. (2009). Livestock water quality: A field guide for cattle, horses, poultry and swine
(pp. 1-126). Agriculture and Agri-Food Canada, University of Saskatchewan.

Torabian, A., et al. (2010). Drinking water—Physical and chemical specifications (5th ed., National
Standard No. 1053). Institute of Standards and Industrial Research of Iran. (In Persian)

Vatandoost, M., Naghipour, D., Omidi, S., & Ashrafi, S. A. (2018). Survey and mapping of heavy
metals in groundwater resources around the region of the Anzali international wetland: A
dataset. Data in Brief, 18, 463—4609. https://doi.org/10.1016/j.dib.2018.03.049

Yazdani, M. R., Koohbanani, H. R., Dashti Amirabad, J., & Aziminejhad, M. (2017). Evaluation of
groundwater quality indicators in Mashhad plain using geostatistics and GIS techniques. Journal
of Neishabour University of Medical Sciences, 5(3), 63—73.



