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Table 1- Selected physico-chemical properties of the soil
used in the experiment

S ) S
Parameter Unit Value
gl Ssbs (%) 38
Saturation moisture
o (%) 16.4
Clay
o (%) 55
Sand
. (%) 28.8
Silt
pH - 8
glsl 5 o)l EC @Sm) 049
EC of saturation paste
e %) 033
QOrganic Carbon
S oisr %) 0.063
Total Nitrogen
o oeeSobs (%) 13.45
Calciumcarbonate equivalent
Gl B jaus clale
e B b e (moky g
concentration of available soil)
phosphorus
concentration of available potassium soil)
concentration of availableiron (mg/kg soil) '

) ) . (mg/kg soil)  0.95
concentration of available zinc

2 B e b (mgkgsoil) 6
concentration of available manganese
le B Sl clale (mg/kg nd
concentration of available arsenic soil) '
IS Sl (mg/kg nd
concentration of total arsenic soil) '

n.d: not detectable
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Table 2- Theresults of analysis of variance data indicating theeffects of different levels of soil Ason plant uptake

andconcentrations of Asin soil (available) andplant

Mean of squares

S g B S clile SESCBE S CBE i S e
o &L goljlaa o . iy
Sourcesof  Degree of T As ) w2l s
variation freedom Concentration of - entration of  concentration of  SUPtakeby As uptake by

soil available As oot root shoot
)
Ij;; S?J:“s 315917 68178.71*** 718607.9°**  219438.8***
wgr’rg:""’ 12 60.44 14851.7 2529
O 685 182 125
0

e b Syl cdale

Available AS concentration

R?=0.9984

y=0.2842x+0.3263

0 10 20 30 40 50 60 70 80 90 100

S K] cdale
AS concentration (mg/kg)
Cda 8 ‘S.gnm)‘u]a.l&)a SB ‘S.:*w)l Tobw il -y JSUS

Figure 1- The effectsof soil Aslevels of on concentrations of soil available As
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Figure 2- The effects ofsoil Aslevelson As concentrationsof corn root
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70 7 y=0.6188x+ 3.8298
R?=0.9702

o isu p0 Ssy] clale

AS concentration in shoot
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Figure 3- The effectsof soil Adevelson Asconcentrationsof corn shoot
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Figure 4- The effectsof soil Adevelson Asuptake by root of corn
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Figure 5- The effects of soil Aslevelson Asuptake by shoot of corn
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Figure 6- The effects of soil Aslevelson P concentrationsof corn root
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Figure 7- The effectsof soil Aslevelson P concentrationsof corn shoot
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Table5- The effects ofsoil Aslevels of on soil available concentrations of P, Fe, Zn and Mn

SB Sins) oy JESI 5510

o o2l 9y P

ASlevels of soil P trandocation factor P Fe Zn Mn
0 0.68a 15.02d 751la 095a 6.0a
6 0.53b 16.14d 6.14b 0.85b 5.7ab
12 0.32c 19.08c 4.40c 0.72c 5.25bc
24 0.26d 2281b 23d 0.56d 4.6cd
48 0.17e 25a lle 0.39e 4.01 de
96 0.08 f 2694a 06e 0.30f 3.58e
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Figure 8- The effects of soil Aslevelson Fe concentrations of corn root
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Figure 9- The effects of soil Aslevelson Fe concentrationsof corn shoot
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Figure 10- The effects of soil Aslevelson Zn concentrationsof corn root
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Figure 12- The effects of soil Aslevels on Mn concentrations of corn root
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Introduction: Arsenic (As) is the twentieth element in earth's crust and the contamination of soils and
ground waters by it is common and disturbing. In addition to geological factors and soil parent material, human
activities such as mining and smelting, coal combustion and the use of arsenic-containing compounds such as
insecticides, pesticides, wood preservations and etc lead to the accumulation of high levels of this metal in the
soils. Long-term exposure to As can lead to skin, bladder, lung, and prostate cancers.The presence of As in soil
and water causes its transfer to different parts of the plant. Because of the crucial role of corn in human nutrition,
investigation of the uptake, transport and accumulation of As in different parts of this plant is very important,
thus this study was carried out with the aims of evaluating the response of corn to the presence of Asin the
environment and itsimpact on concentrations of phosphorus (P), iron (Fe), zinc (Zn) and manganese (Mn) in this
plant.

Materials and Methods: Soil samples were collected and after air drying, passed through a2 mm sieve and
analyzed for some physico-chemical properties. The samples were then artificially contaminated by different
levels of arsenic (O, 6, 12, 24, 48 and 96 mg/kg) using Na,HASO,.7H,0 salt and incubated for 6 months, and
then planted to corn. Before planting, the concentration of available As was determined. At the end of growth
period, mean height of plants was measured and then the above and below ground parts of plants were harvested,
washed, dried and digested using a mixture of HNOs and H,0,. The concentrations of As, P, Fe, Zn and Mn in
plant extracts were measured. Statistical analyses of datawere performed using SAS software and comparison of
means carried out using Duncan's multiple range test.

Results and Discussion: Theresultsindicated that As concentration increased both in root and in shoot with
increasing As concentration. The highest As concentrationsin corn root and shoot were 383.41 and 59.56 mg/kg,
respectively. Arsenic accumulation in root was higher than the shoot, so that the concentrations of arsenic in the
roots of plants grown at 6, 12, 24, 48 and 96 mg Ag kg of soil, were 1.88, 1.99, 3.13, 4.96 and 6.44 times higher
than their concentrations in shoot, respectively. Corn was sensitive to As stress and growth of it reduced by
increasing the level of soil As. Mean heights of plants grown in soils polluted with 6, 12, 24, 48 and 96 mg
As/kg decreased compared to control by 10.74, 25.30, 38.99, 59.71 and 76.66%, respectively. The rate of
reduction of dry weights of roots of plants grown in soils polluted with 6, 12, 24, 48 and 96 mg As/kg were
10.66, 30.20, 54.64, 81.65, 95.94 % and ones of shoot were 11.30, 27.25, 47.14, 77.66 and 95.22%, respectively,
which showed corn root was more sensitive to As than shoot. Arsenic uptake by root and shoot increased with
increasing the As levels to 48 and 24 mg/kg, respectively, but at higher levels of As it decreased, this showed
that up to these levels, increasing arsenic concentrations in plant parts surpassed from the decreasing dry weights
of them and the amount of uptake obtained by multiplying these two factors, increased. Phosphorus
concentrations in root and shoot increased and decreased, respectively, with increasing soil As concentration,
and this matter showed As reduced P translocation from the root to the shoot of plants. Iron and Zinc
concentrations in root and shoot decreased but Manganese concentration increased with increasing soil As
concentration.

Conclusions: The results of this study showed that the corn plant is very sensitive to arsenic and its growth
decreased even in the presence of low concentrations of arsenic. Arsenic accumulation in root was higher than
the shoot. Arsenic changed the concentration of nutrients in the soil and the corn, So that increased the available
P concentration and reduced the available concentrations Fe, Zn and Mn. It also reduced the translocation of P,
the concentration of Fe and Zn in the root and shoot. The statement that toxicity limits plant As uptake to safe
levels was not confirmed in our study. If corn plants are exposed to a large concentration of As, they may
accumulate residues which are unacceptable for animal and human consumption.
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