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Assessment of Cadmium, Lead and Nitrogen Elements Content of the Rice in Abraj
Region of Fars
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Figure 1- Geogeaphical position of Abraj region in Fars province
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Table 1- One sample t-test results of lead, cadmium and Nitrate in soil of four studied stations of rice fields in Abraj region

Element Samplesize  Element standard limit in Alkaline soil (mg/kg) S.D. + Mean P-value
Lead 8 75 0.217 +0.445 0.000

Cadmium 8 5 0.0123+0.135 0.000
Nitrate 8 20 12.909 + 40.959 0.003
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Table 2- One sample t-test results of lead, cadmium and Nitrate in rice grain of four studied stations of rice fields in Abraj region

Element Sample size Element standard limit (mg/kg) S.D. = Mean P-value
Lead 8 0.15 0.000+0.1 0.000
Cadmium 8 0.06 0.0163 + 0.0288 0.001
Nitrate 8 50 120.37 + 854.05 0.000
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Table 3- Independent sample t-test results of nitrogen, lead and cadmium in soil of four studied stations of rice fields in Abraj region

Nitrogen Lead Cadmium

Station S.D.+Mean P-value  Sig S.D.+Mean P- value Sig S.D.+Mean P- value Sig
1 0.00707 £0.055 0.01 ok 0.028 £ 0.24 0.9 ns 0.0141+0.13 0 ok
2 0.00707 £ 0.115 0.007 £ 0.245 0.00707 £ 0.145
1 0.00707 £0.055 0.028 * 0.028 +0.24 0 ok 0.0141+0.13 0 ok
3 0.01414+0.12 0.014 +0.66 0.00707 + 0.145
1 0.00707 £0.055  0.03 * 0.028 £ 0.24 0 *k 0.0141 +0.13 0.138 ns
4 0+0.08 0.007 +£0.63 0.0035 +0.1225
2 0.00707 £0.115 0.698 ns 0.007 £ 0.245 0 ok 0.00707 £ 0.145 1 ns
3 0.01414+0.12 0.014 +0.66 0.00707 + 0.145
2 0.00707 £ 0.115 0.02 * 0.007 £ 0.245 0 ok 0.00707 £ 0.145 0 ok
4 0+0.08 0.007 +£0.63 0.0035 +0.1225
3 0.01414+0.12 0.05 * 0.014 + 0.66 0.5 ns 0.00707 + 0.145 0 ok
4 0+0.08 0.007 +£0.63 0.0035 +0.1225
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Table 4- Independent sample t-test results of nitrogen, lead and cadmium in rice root of four studied stations of rice fields in
Abraj region

Nitrogen Lead Cadmium
i ; P- : P- .
Station  S.D.+Mean  P-value Sig S.D.=Mean value Sig S.D.=Mean value Sig
1 0+1.27 0.20 ns 0.01414 +£0.75 0 o 0.0007 + 0.0205 0 oo
2 0+1.34 ) 0.007070 + 0.605 0.0014 + 0.017
1 0+1.27 0 - 0.01414 +£0.75 0 o 0.0007 + 0.0205 0 -
3 0+0.7 0+0.8 0.0007 + 0.0155
1 0+1.27 0.01414 +£0.75 0.0007 + 0.0205
04  ns 002 0 -
4 0+1.32 0+1 0.001414 + 0.029
2 0+1.34 0.007070 + 0.605 0.0014 + 0.017
0 ok ok 0.5 ns
3 0+£0.7 0+0.8 0.0007 + 0.0155
2 0+1.34 0.007070 + 0.605 0.0014 + 0.017 0
4 0+1.32 0.8 ns 0+1 0.005 ™ (001414 = 0.029 -
0+0.77 0+0.8 0.0007 + 0.0155 0
0 sk O ok sk
4 0+1.32 0+1 0.001414 + 0.029
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Table 5- Independent sample t-test results of nitrogen and cadmium in rice grain of four studied stations of rice fields in Abraj

region
Nitrogen Cadmium
Station S.D.+Mean P- Sig S.D.+Mean P- Sig
value value

1 0.0565 +1.83 0 *ok 0.007071+0.055 0.02 *
2 0.00707 + 2.365 0.000707 + 0.0205
1 0.0565 +1.83 0.207 ns 0.007071+0.055 0.02 *
3 0.000+1.76 0.000 £0.02
1 0.0565 +1.83 0.402 ns 0.007071+0.055 0.02 *
4 0.000+£1.76 0.000 £0.02
2 YAV £ Y Yo 0 *ok 0.000707 +£0.0205 0.42 ns
3 0.000+1.76 0.000 +0.02
2 YAV £ Y Yo 0 *ok 0.000707 £ 0.0205 0.42 ns
4 0.000+1.76 0.000 £ 0.02
3 0.000+1.76 1 ns 0.000+0.02 1 ns
4 0.000+1.76 0.000 +0.02
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Table 6- Means comparison (Tukey test) results for nitrogen, lead and cadmium in soil of four studied stations of rice fields in Abraj region

Nitrogen Lead Cadmium
Station S.D.+Mean P-value Sig S.D.+Mean P- Sig S.D.+Mean P- value Sig
value

1 0.00707 £0.055  0.008 *ok 0.028+0.24 0.989 ns 0.0141 +0.13 0.008 *ok
2 0.00707 +£0.115 0.007 +0.245 0.00707 +0.145
1 0.00707 £0.055  0.006 *ok 0.028 +0.24 0 *ok 0.0141 +0.13 0.006 *ok
3 0.01414 +£0.12 0.014 +0.66 0.00707 £ 0.145
1 0.00707+£0.055 0.138 ns 0.028 +£0.24 0 *ok 0.0141 £ 0.13 0.138 ns
4 0+0.08 0.007 £ 0.63 0.0035 + 0.1225
2 0.00707+£0.115 0.934 ns 0.007 +0.245 0 *ok 0.00707+0.145 0.934 ns
3 0.01414 +£0.12 0.014 +0.66 0.00707 £ 0.145
2 0.00707+£0.115 0.033 * 0.007 = 0.245 0 *ok 0.00707 £ 0.145 0.05 *
4 0+0.08 0.007 £ 0.63 0.0035 + 0.1225
3 0.01414+0.12 0.05 * 0.014+0.66 0.510 ns 0.00707+0.145 0.033 *
4 0+0.08 0.007 £ 0.63 0.0035 + 0.1225
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Table 7- Means comparison (Tukey test) results for nitrogen, lead and cadmium in rice root of four studied stations of rice fields
in Abraj region

Nitrogen Lead Cadmium
. p- . p- . p- )
Station S.D.=Mean vale  Sid S.D.+Mean value  Sid S.D.+=Mean value  Oi9
1 0+1.27 0.01414 % 0.75 .. 0.0007+0.0205
2 0+1.34 0204 ns 607070+ 0605  © 0001440017 1L ns
1 0+1.27 .. 0014144075 ..  0.0007+0.0205 i
3 0407 0 0+08 0.01 0.0007 + 0.0155 2937
1 0+1.27 0.01414 + 0.75 0.0007 + 0.0205
0402 s 0 - 0006  **
4 0+1.32 0+1 0.001414 + 0.029
2 +1.34 .007070 + 0. .0014 +0.017
0+13 . ., 00070700605 0 . 0.0014 0.0 0ses  ne
3 0+0.7 0+0.8 0.0007 + 0.0155
2 0+1.34 0.007070+ 0.605 0 . 0.0014 +0.017 .
4 0+132 089 ns 0+1 0.001414+0.029 0001
3 0+0.7 0 o 0+08 0 e 0000700185 o
4 0+1.32 0+1 0.001414 + 0.029
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Table 8- Means comparison (Tukey test) results for nitrogen and cadmium in rice grain of four studied stations of rice fields in Abraj region

Nitrogen Cadmium

Station S.D.+Mean P-value  Sig S.D.+Mean P-value Sig
1 0.0565 +1.83 0 *E 0.007071 + 0.055 0.002 ok
2 0.00707 + 2.365 0.000707 + 0.0205
1 0.0565 +1.83 0.207 ns 0.007071 +0.055  0.002 ok
3 0.000 +1.76 0.000+0.02
1 0.0565 +1.83 0.402 ns 0.007071 +0.055 0.002 *k
4 0.000+ 1.76 0.000 +0.02
2 0.00707 £+ 2.365 0 ** 0.000707 = 0.0205 0.99 ns
3 0.000 +1.76 0.000+0.02
2 0.00707 £+ 2.365 0 ** 0.000707 = 0.0205 0.99 ns
4 0.000+ 1.76 0.000 +0.02
3 0.000 +1.76 1 ns 0.000 +0.02 1 ns
4 0.000 +1.76 0.000 +0.02
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Table 9- Pearson’s Correlation coefficients among the studied traits in rice

Soil Nitrogen Rice root nitrogen Rice grain nitrogen
Soil nitrogen -
Rice root nitrogen -0.507 -
Rice grain nitrogen 0.402 0.437 -
Soil cadmium Rice root cadmium Rice grain cadmium
Soil cadmium -
Rice root cadmium -0.781** -
Rice grain cadmium -0.346 0.001 -
Soil lead Rice root lead Rice grain lead
Soil lead -
Rice root lead 0.75*% -
Rice grain lead 0 0 -

*and **: Significant at 5% and 1% levels of probability, respectively
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Abstract

Rice is one of the main staple foods which is at the risk of contamination with elements and heavy
metals. Given the fact that the entry of heavy metals into the food chain and reaching critical
concentrations has adverse metabolic and physiological effects on human beings, assessment of
healthiness of produced rice is necessary. The present study aimed to evaluate cadmium, lead and
nitrogen elements amount in the rice of the Abraj region of Marvdasht county in Fars province in
comparison with national standard. The samples were collected randomly from soil and rice plant (root
and grain) in four studied stations in three consecutive months of August, September and October,
2016. The results showed that cadmium and lead content in soil and rice grain were lower than national
agricultural standards, which means that the produced rice is not contaminated with cadmium and lead.
On the other hand, nitrogen content in soil and rice grain was higher than national agricultural
standards, which showed nitrogen-contaminated soil and extra accumulation of nitrogen in the
produced rice in this region. Therefore, cadmium and lead-containing fertilizers were adequately used
however use of nitrate-containing fertilizers was excessive in this region.
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