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RS-9 0.194 0.044 0.271 2.553 0.010 0.162 0.804 19.986
RS-10 0.125 0.051 0.604 3.653 0.005 0.304 0.447 20.653
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) sl (613 2 g5 ol 53 (PPM) o loos ST s —# st

Wged Oladiv | digei £g | Swwyl | pedlS 234 o o9 S o g S9)
RS-18 & 4l 0.143 0.025 0.001 2.366 0.001 0.130 0.895 21.128
= SS-5 T s 2.103 0.151 2.577 2.128 0.001 1.041 36.989 42.572
‘o SA-5 &n sl 1.489 0.074 2.974 2.819 0.047 0.991 3.532 163.936
RI-5 Er 6.782 0.086 30.059 3.760 0.019 8.042 20.801 49.623
SD-184 s eSs 18.7 0.3 53.7 34.8 - 33.8 14.7 103.1
St-184 o S 11.7 0.1 64.2 34.8 - 30.5 16.7 77.8
Y ol (313 245 305 ol 3 (PPIM) o yy glons ST 5V Il
Gges Wgoi Eg | Swiwyl | paedls P95 oo o> IS o 893
RS-18 s 0.116 0.043 0.282 1.167 0.001 0.125 0.874 21.409
T' SS-5 T 0.731 0.060 2.066 2.092 0.015 0.333 1.249 27.762
: SA-5 &Sl 3.588 0.036 2.106 3.813 0.010 0.701 7.175 40.276
RI-5 Tt 5.396 0.090 9.147 1.927 0.010 2.906 8.385 156.911
SD-184 b5 e 16.6 0.2 85.4 27.6 - 31.9 15.6 56.8
St-184 ko S 10.3 0.1 63.7 31.4 - 32.8 21.5 65.5
X ol (13 45 305 ol 3 (PPIM) i yy s ST sl A J g
e Wgoi Eg | SwwyT | medlS | pgS o o> IS o 93
RS-18 8l 0.136 0.036 0.151 2.091 0.010 0.019 0.723 23.433
T‘ SS-5 T 0.892 0.077 1.134 3.985 0.019 0.762 1.343 117.597
; SA-5 & sl 0.899 0.116 15.945 2.121 0.015 0.884 7.651 155.846
RI-5 & Ak 3.561 0.205 21.279 1.271 0.001 1.892 9.534 47.700
SD-184 b5 11.0 0.3 73.8 41.0 - 45.0 52.0 135.4
St-184 b S 12.6 0.3 50.1 30.1 - 52.8 8.8 121.9
F oslat (615 45 a3 ol 53 (PPM) o lem LT -4 Il
Ggod Oladin | dgei £ | Swwyl | paodlS 334 o og S g S9)
RS-18 e el 0.194 0.044 0.271 2.553 0.010 0.162 0.804 19.986
- SS-5 e 0.402 0.100 0.517 2.713 0.001 0.194 2.436 27.853
: SA-5 ey 1.451 0.130 5.927 1.940 0.024 1.211 3.664 | 144.553
RI-5 Erah 4.166 0.077 13.322 2.342 0.005 3.724 10.286 43.951
SD-184 25 eSs 6.3 0.3 41.9 28.1 - 25.2 16.6 75.5
St-184 b S 10.8 0.3 60.8 24.3 - 51.6 10.7 63.9

YTo
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D oyl (6513 4 503 ,K;_,gﬁ(ppm)\,_«,ﬂ&tﬁ_zgﬁ@uw Jsd-

G Sl | 4iged E9 S yT sl 234 o o I o $9)
RS-18 & ol 1.147 0.028 0.980 2.972 0.005 0.715 0.490 37.921
= SS-5 T s 0.559 0.089 1.969 1.245 0.015 0.718 1.995 26.737
’o SA-5 &n Sl 2.594 0.081 8.577 3.713 0.020 1.479 8.638 130.531
a
RI-5 T 5.785 0.191 18.286 2.546 0.039 7.418 30.032 | 274.362
SD-184 sy eSs 10.4 0.2 40.3 23.1 - 25.2 14.2 69.5
St-184 b S 7.8 0.1 78.5 21.7 - 49.2 10.0 71.8
50 slo (6513 165 i Bl 53 (PPM) i 2 ol T s =1 S5t
ol Oladio | diged £ Soiwi )T | paodlS 334 o op S g 3
RS-18 s 0.155 0.060 0.001 1.168 0.001 0.095 0.574 21.671
-, SS-5 B s 0.901 0.083 1.849 1.332 0.005 0.224 0.882 21.662
’o SA-5 & Sl 2.194 0.402 12.383 2.843 0.005 3.775 6.099 1821.077
N
RI-5 A 3.742 0.156 15.134 3.802 0.009 4.734 16.830 59.054
SD-184 2y 9.2 0.3 46.5 25.0 - 28.6 13.8 76.9
St-184 b S 11.2 0.4 60.0 26.8 - 49.8 17.6 98.3
.dlk.as)ydhacijggu)lj‘:lbjbppm wﬂgw&w:}f}AUT@u—W J gl
dgei E9 S 5T el £S5 o op> IS o 9,
S35 555 2.268 3.279 3.960 36.565 0.001 69.602 3.994 10000<
059, 358 0.192 0.132 0.500 20.244 0.010 11.572 0.196 4.117
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Ol e (Huetal, 2019) 315 JolS" S &Sl 3 K Sl CLle pioman
W gy e oS 51 G S5 4 rmpan 5 oS 4 S Ik Ol
JAK;:M ol:f aJCJuCgJ ukl:f C‘Jg‘ t}:} g:i‘“jb éh;_}i)} ol:fu.u
UL S lach oS 553 g5 e Jolse S0 31 (Ductal, 2018) 5,15
Opan 5 G Sl (G555 Dol g Ll s OslinST gl b
235 ol g ip S ol 4 e 5L (Hayat, 2005) ol bajle b 5 oS
Chle Ol 5 Cwl oloT sla,siS 5 OlaS jule oub ol olie
S oly o el oS B S K5 4 Lol iy sk ol
535S SV (6,8 sl sla el S LSS e LTS M
"las .(Bashir et al., 2013) Ail oo 0diS s jume ez Ol 5 bagdie sy
oxb g pls Sl So O 5 g oS Gty Kos Sl 4 e sl
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3 o Sl a5 S Sl Lt Gl 503y o5l oo Jolo
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G, L glaails 31 gla iy S can ol opl 45 odd amie 0S|
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Gt,u,;a}_ﬁ,;),uucujtqw‘u,a;)‘;%bfj&ﬁéuw;
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(Greipsson, 1995) 3 44 .
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S o 5 dmes 55,6 ol Sl gl (Zn B Fe Mo «Cl <Mn «Ni
C,H, N, 0, S, P, K, Mg, Ca, Cl, Na,) juaie Y0 Oludl Dl 5 Sl (gl
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ABSTRACT

The present study aims to determine the concentration of heavy metals and toxic metalloids in rice
of Sari paddy fields in the Mazandaran province of Iran. In this study, sampling was performed from
32 stations of the rice seed section. The soil-plant relationship was investigated in 6 stations using
samples taken from rice soil and other plant parts such as roots, stems, leaves, and bran. Soil and
plant samples were prepared using ICP-OES and ICP-MS methods, respectively, and then analyzed
chemically. The results of the chemical analysis of rice samples showed that the mercury (Hg)
concentration is usually about 0.07 ppm. However, it reaches about 0.09 ppm in some points (30% of
the samples). The mean concentration of lead (Pb) is 0.91 ppm, which is close to its allowable limit.
In some samples, elements arsenic (As), cadmium (Cd), nickel (Ni), and zinc (Zn) are different from
normal concentrations. The study results attribute the origin of lead elements to the use of chemical
zinc fertilizer in rice fields and paddy fields, as Pb concentration in areas with zinc (Zn) fertilizer
consumption is about 3.99 ppm. The as concentration in Isa Khandagh is 1.15 ppm, suggesting a
high deviation from the normal level. In addition, the concentration of trace elements in rice crops in
different regions of Sari city compared with rice crops in some foreign cities shows a high correlation
for chromium (Cr), cobalt (Co), Arsenic (As), magnesium (Mg), manganese (Mn), sodium (Na), and
Zinc (Zn).
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