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Fig. 1. Geographical location of the city of Ferdows
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Table 1. General descriptive statistics for the amount metals in the soil (mg.kg™)

RICEMSHTE Sl JEEIRe eSilso o 12
Heavy metals Minimum Maximum Mean Std. deviation
P3S 62.25 93.30 80.64 8.03

Cr
= 35.50 47.48 42.36 3.19
Pb
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0.68 1.30 0.90 0.14
Cd
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Table 2. Statistical analysis of the concentration of heavy metals (mg.kg™?) in the soil

among different land use

o) s s O Ol 348 Sl Pl il sbe Syl
Land uses Heavy metals  Minimum Maximum Mean Std. deviation
2 76.35 85.65 81.45 3.69
Cr
s o9 e 35.50 43.39 39.90 2.76
No user Pb
poeesls 0.73 0.98 0.84 0.11
cd
2 62.25 84.35 71.80 9.69
Cr
ool Lo
41.60 44.70 43.82 1.31
Road Pb
poeasls 0.68 0.98 0.83 0.10
Cd
2 75.10 86.70 82.70 5.60
Cr
e Bhle o = 35.80 47.48 4152 415
Inside residential areas Pb
poeasls 0.82 1.20 0.99 0.12
cd
2 81.35 93.30 86.62 3.91
Cr
s Fble g o 41.80 47.00 44.18 2.40
Out of residential areas Pb
poeesls 0.80 1.30 0.93 0.18
cd
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Table 3. Statistical analysis of the total concentration of heavy metals (mg.kg™?) in the soil at

depths of 0-30and30-60

SB Gos S Ol 3L Jsloas SSlas oSileo Slro Gl yauil
Soil depth (cm) Heavy metals Minimum Maximum Mean Std. deviation
2 62.25 86.85 77.74 9.53
Cr
0-30 ‘;B“‘ 35.80 47.48 42.91 3.36
el 0.68 1.04 0.87 0.10
cd
2 75.10 93.30 83.55 5.08
Cr
30-60 "P’g‘ 35.50 47.00 41.81 3.06
poasls 0.73 1.30 0.92 0.17
Cd
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Table 4. Correlation coefficient of heavy metals concentration in saffron field under two soil depths (0-

30 and 30-60 cm)

resS g poeadls
Cr Pb Cd
-JL'> Gos 0-30 30-60 0-30 30-60 0-30 30-60
Soil depth (cm)
S+pg S ) . SLt+o SB+ puw eyl S +pguosls
) Shos SB+pg,S sebos . hw S
Cr+ depth soil <
Cr+ surface p Pb+surface o . depth soil Cd+ surface depth soil
soil soil soil
o SB+pg,S 1
Cr+ surface soil
s SB+pg,S 0.520™ 1
Cr+ depth soil
b SBror 6y 0.441*
Pb+ surface soil
fos S+ g -0.376" 0.128 -0.023 1

Pb+ depth soil
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Table 4. Continued

S +99.:.o~>15
ol 0.741™ 0.382"
Cd+ surface soil
hoe S rpgdls 504 0.427"

Cd+ depth soil

-0.093

0.453™ 0.067

-0.501* 1

-0.041 1
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Table 5. Statistical analysis of heavy metal concentration (mg.kg?) in different part of saffron

plant
S il 348 Gl azys  Glayo il sl Y o
Heavy metals df Mean of square 'i:rllsdhe?(r Significant level
oo ,% et 2 38418 0372 0692
p9,S Between groups
cr LoosS 093 33 103266
Within Groups
LoosS O 2 9582 0490 0617
o Between groups
PP eog 5 090 33 19541
Within Groups
loosT o 2 0.102 5.968 0.006
pasesls Between groups
cd og5 09° 33 0017

Within Groups
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Table 6. Statistical analysis of heavy metal concentration (mg.kg™) in different part of saffron

plant (such as petal, stamen and leaf)

sl eSS e e s Sloma 1
ant tissues cavy Minimum Maximum Mean Std. deviation
metals
2 42.12 76.80 61.81 12.46
Cr
S5 = 18.92 37.24 27.20 5.71
Petal Pb
po=asls 0.52 1.01 0.78 0.15
cd
2 4772 70.20 62.40 8.36
Cr
~TR = 19.80 30.60 26.29 2.82
Stamen Pb
el 0.72 1.08 0.86 0.12
cd
2 41.70 74.80 59.04 9.18
Cr
= = 15.97 30.39 2541 4.24
Leaf Pb
Eaand 0.55 0.85 0.68 0.10
cd
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Table 7. Statistical analysis of the total concentration of heavy metals (mg.kg?) in areal part of

plant among different land use
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Abstract

Increasing the concentration of different heavy metals, such as lead, chromium and cadmium in water,
soil and air can pose negative effects on the entire ecosystem and cause harmful health consequences for
all forms of life. The major sources of the pollution are chemical fertilizers and pesticides. In order to
investigate the contamination of heavy metals such as lead (Pb), chromium (Cr) and cadmium (Cd) in soil
and areal tissues of saffron plant in Ferdows farms, a completely randomized design was used in autumn
2016. Firstly, the sampling of soil and plants from 4 different stations was done (nearby residential areas,
residential areas, near the road and without specific use) with three replications. It should be noted that
from each station 5 subsamples were taken and then mixed. Soil sampling was done at 0-30 and 30-60 cm
depths, and the sampling of the plant was randomly taken from three tissues of petals, stamens and leaves.
A total of 24 soil samples and 36 samples from different tissues of saffron plant were transferred to the
laboratory. After preparation of the samples, acid digestion was performed for measured by the atomic
absorption system. The results showed that the highest mean of the heavy metals concentrations in the soil
were for Cr (80.64 + 8.03 mg.kg'), Pb (42.36 + 3.19 mg.kg?') and then Cd (0.9£0.14 mg.kg?). The
significant difference between the different tissues of the saffron plant for Cr and copper (Pvae >0.05)
were not observed, however, there was a significant difference for Cd at 5% level that the highest
concentration was for stamens 1.08 mg.kg™. The highest levels of Cr, Pb and the roads observed Cd in the
out of residential areas and the lowest amount of Cr, Pb and Cd were observed by the roads. The results
of correlation test showed that the significant correlation between the levels of Cr concentration at 0-30
depth with Cr 30-60 depth (0.520) while the relationship between Cr in the soil at the depth of 0-30 and Pb
in the depth of 30-60 cm has a negative significant correlation (-0.0376) at the level of 0.05. It can be
concluded that human activities such as consumption of chemical fertilizers and pesticides in saffron fields
cause increase the heavy metal concentrations in soil and aerial tissues of saffron plant.
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