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1- Biological Accumulation Coefficient
2- Bio Concentration Factor

3- Translocation Factor
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5- Remediation Ratio
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Table 1. Some physical and chemical properties of soil used in the experiment.

It St s gt It St s gt
(amount) (Soil properties) (amount) (Soil properties)
SRS Db N
14.67 ' 444
(cmol kg™ ) CEC (/) sand
JS 05 o
0.14 33.6 )
(/) Total N (/) silt
e B i o
2.34 | 22
(mgkg™) Available P (/) clay
715 B ey s Sl =il
(mgkg™") Available K loam Soil Texture
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2.02 ¥ ) 8 )
(mg kg ) Cd extracted with HNO3 pH (saturated extract)
oo B 5038 Ll oslas S xSI1 Culda
0.05 e 0.79 gletes S
(mg kg™) Available Cd EC (saturated extract) (dSm™)
Slesle
1.79
(/) OM
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Table 2. Concentration of available Cd after incubation.
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Available Cd ( mgkg™) Cd added to soil (mg kg™)
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Table 3. Variance analysis of the effect of CO,, Cd and plant on shoot and root dry weight based on mean

square.

Wy, S O3
s 5 ¢)§)
Root dry weight (gr pot™)

O 5 ¢)§)

Jﬂfb ¢1,\31 S O

Shoot dry weight (gr pot™)

331 4 s Sl s Cu

Degree of freedom Sources of variations

0.52%* 4.19%*
2.27%* 22.22%*
0.01** 0.22%**
5.39%* 7.51%*
0.001™ 0.02**
0.42%** 2:.21**
0.01** 0.007"
11.70 11.64
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** Significant at P<0.05, * Significant at P<001, " Non Significant.
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Figure 1. The effect of increasing CO, concentration on shoot (a) and root (b) dry weight of wheat and shoot
(c) and root (d) dry weight of sorghum. CO, and CO," are natural and elevated concentration of CO,,

respectively.
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Table 4. Variance analysis of the effect of CO,, Cd and plant on shoot and root Cd concentration and Cd
uptake based on mean square.

. Ly Lon ] aslS ol
25 S ol eIl 53 eslS e e S @t A e

; ) €4S 50 % SUS 5.8 bl e e
Y 5 S S it s
Root Cd Shoot Cd cgree o Sources of variations
Root fd L)thake Shoot (Cd)uptake Concentration Concentration freedom
He He (mgkg") (mgkg')
o SAS|gs
141.60** 354.84%%* 1.12%* 3.10%* 1 oSSl
(COy)
NSy
552.44%%* 9.09%%* 523.47%* 139.91** 3 =
(Cd)
5.21%* 0.75™ 0.20%* 0.79%%* 3 r:”ls sl
(CO;, x Plant)
blj
761.41%* 2975.73** 1.08%* 183.81** 1 :
(Plant)
bL.§ X - LS|
146.45%* 333.41%* 42 .24%%* 26.15%* 1 ) N
(CO; x Plant)
bLg X :lS
55.86%** 15.73%* 0.91%* 15.56%* 3 ) =
(Cd x Plant)
7,01 0.77" 2.89% 1.71% 3 S Sl
(CO, x Cd x Plant)
Sletd 2
12.10 12.88 10.82 11.37
cv)

s e VY CE”” 03 b3 s Fae CE.N 23 I3 s
** Significant at P<0.05, * Significant at P<0.01, ™ Non Significant.
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Figure 2. The effect of increasing CO, concentration on shoot (a) and root (b) Cd concentration of wheat and
shoot (c) and root (d) Cd concentration of sorghum. CO, and CO," are natural and elevated concentration of

CO,, respectively.
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Figure 3. The effect of increasing CO, concentration on shoot (a) and root (b) Cd uptake of wheat and shoot (c)
and root (d) Cd uptake of sorghum. CO, and CO," are natural and elevated concentration of CO,,

respectively.
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Table 5. Variance analysis of the effect of CO,, Cd and plant on BCF, BAC, TF, TI and RR based on mean
square.
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Table 6. The effect of CO, concentration increasing on phyto-remediation factors.
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Abstract

Background and Objectives: One of the outcomes of the industrial development has been the
increase in CO, levels in the atmosphere from 280 to 367 Microliter per liter by the end of 20™
century. Many studies have investigated the effects of increasing CO, levels on plant. Increase
in atmospheric CO, levels and increasing concentration of heavy metals in agricultural lands
can effect plant growth, production and have negative impact on human health through food
chain. This study was aimed to investigate the effects of different levels of CO, and cadmium
on growth and cadmium uptake by wheat and sorghum.

Materials and Methods: A greenhouse experiment was carried out with pots containing 3.5 kg
soils and in split factorial design. Treatments included four levels of cadmium (0, 10, 20 and
40 mg cq kg'son) (from Cd (NOs),) and two levels of CO, (400 and 900 pL L™). Cadmium
uptake by plants roots and shoots and phytoremediation indices were calculated for both plants.
Results: The results indicated that increasing CO, levels, enhanced maximum shoot and root
dry weight by 26% and 17% for wheat and 18% and 13% for sorghum, respectively. Increasing
CO; levels did not have any effect on Cd uptake by wheat but increased Cd uptake by 37-44%
in shoot and 26-37% in root for sorghum. Phytoremediation indices were calculated based on
the effect of increasing CO, level on plant dry matter and Cd uptake. Although, Bio
Concentration Factor, Biological Accumulation Coefficient and Tolerance Index were all less
than unit, but with increase in-CO, levels these indexes and Remediation Ratio increased for
sorghum.

Conclusion: Since the increase on CO, concentration increased cadmium uptake and
remediation ratio in sorghum, this plant has a higher potential for extracting cadmium from
polluted soils, specially in_areas where increase in CO, levels are an issue. This can be
important in_industrial areas and the agricultural lands around them. The interactions between
soil cadmium and increasing CO, levels in the atmosphere with respect to climate change
requires further research to study its effect on various plants.
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