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1- Reactive Oxygen Species (ROS)
2- Oxidative Stress
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Table 1. Physical and chemical properties of the soil tested.
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Table 2. Analysis of variance cadmium in two cultivars of wheat at different time of sampling.

MS Slay o S5k

(Mean-square)

(}A«l?je (yd?je Jsl d> 50 6).3_;.36)».3&..&.\}5:»&'_}»
Third stage Second stage First stage Different stages of sampling
sl e Ee ) sl e Ee ) sl e iy S i g Jms
Shoot Root Shoot Root Shoot Root Location of Sampling
bl amys et e
Degrees of freedom Sources of change
Y
370.44%%  230635%%  303.80%%  191427%%  210.10%*%  1313.13%* 3 f=2
Cadmium
425.55%%  2596.88%%  341.25%*  2229.74%*  23937%*  1496.05%* 1 =
Cultivar
ok ok ok ok ok ok (Eo¥p peals
115.18 748.97 99.22 637.82 69.65 435.31 3
Cadmium*Cultivar
o
0.53 3.29 0.23 4.44 0.39 3.07
MS

o s S Cla.« 23 b5 s

S

)MJ)@&M_))_}‘)L;'JJ%‘JBL;JJR“

" *and **, Not significant, significant in P<0.05 and P<0.01, respectively.
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Figure 1. Changes in the concentration of cadmium roots in different levels of cadmium in different stages of sampling.
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Figure 2. Changes in the concentration of cadmium shoots in different levels of cadmium in different stages of sampling.
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Table 3. Analysis of variance activity of antioxidants enzymes at different levels of cadmium in first time of sampling.

MS Sl o Sl

(Mean-square)

ot U:.ulf-ﬁév.@) U:.ulf pE P S Gt.»
Cadmium*Cultivar Cadmium Cultivar Sources of change
5
MS 3 3 1 S
Degrees of freedom
0.003 2.03%* 217.05%* 7.26%** SOD
0.02 1.67* 1679.25%* 80.66** CAT
0.11 875.77" 159924.88%* 24.00™ APX
243 205370.49%* 9934464.93%* 812176.04** POX

Loy S Ch—w)) )lzd'a.aw} -Lﬂ)éc’uccla—w)é )bd;mﬁ s pma e ™
™, * and **, Not significant, significant in P<0.05 and P<0.01, respectively.
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Table 4. Analysis of variance activity of antioxidants enzymes at different levels of cadmium in second time of sampling.
MS Sles e S0l
(Mean-square)

Uast paredS a3, ) 3 e gl
Cadmium*Cultivar Cadmium Cultivar Sources of change

MS 3 3 I il s

Degrees of freedom

0.29 0.34%%* 261.37%* 3.30%* SOD

0.03 16.30* 8786.64** 173.88%* CAT

0.31 3.38" 161330.77%* 661.50%* APX

4.33 56442.71%* 6315076.04** 251126.04%* POX

S

o s S Cla.« 23 b5 s 3oy Cla.« 03 b5 s Ols e n
" *and **, Not significant, significant in P<0.05 and P<0.01, respectively.
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Table 5. Analysis of variance activity of antioxidants enzymes at different levels of cadmium in third time of sampling.
MS e e S0l
(Mean-square)

Uast paedS S, ) 3 e gl
Cadmium*Cultivar Cadmium Cultivar Sources of change

MS 3 3 I il s

Degrees of freedom

0.01 L11** 347.42%* 18.90%** SOD

0.12 26.96* 10019.32%* 96.40%** CAT

0.54 21.66* 190731.83%* 682.66%* APX

2.47 21903.82%* 9801128.82%* 245026.09%* POX

S

..Lpﬁ;iickﬂ.«);)\:@u M)Mﬁ@é&«):)b@u Ols s "

" *and **, Not significant, significant in P<0.05 and P<0.01, respectively.
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Figure 3. Changes of activity SOD in two cultivars of wheat at three different time of sampling in different

levels of cadmium.
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levels of cadmium.
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Abstract

Background and Objectives: Wheat is one of the crops that have an important role especially
in developing countries for feeding people. Therefore paying attention to the most minor issues
related to this crop strategy has a great role in ensuring food security and maintaining the
independence of the country. First response of plants as soon as being exposed to high levels of
heavy metals such as cadmium is production of reactive oxygen species (ROS). Effect of
cadmium stress on superoxide dismutase (SOD) activity in different varieties of wheat showed a
significant increase (31). Khan et al. (2007) reported that under cadmium stress, ascorbate
peroxidase (APX) enzyme activity in all varieties of the wheat had risen. Milone et al. (2003)
showed that in plants treated with cadmium, peroxidase (POX) activity increased. Catalase
(CAT) enzyme activity in rice increased under salt stress (33). According to importance of this
issue, this study examined the uptake of cadmium and changes in activity of antioxidant
enzymes (superoxide dismutase, catalase, ascorbate peroxidase and peroxidase Guaiacol) three
stage sampling was conducted at two Iranian bread wheat cultivars.

Materials and Methods: A factorial experiment in completely randomized has been designed
and performed with three replications in the research greenhouse in Tehran University,
College of Agriculture and Natural Resources. The treatments were consisted of four levels of
Cd (0 (as control), 25, 50 and 100 mg Cd kg™ soil), three times of sampling (30, 45 and 60 days
after seed planting) and two cultivars of Iranian wheat (Alvand and Azadi), respectively.

Results and Discussion: The results showed with increasing cadmium level in soil
(Cdy to Cdsp), SOD activity in two cultivars of wheat and three time of sampling increased. On
the other hand, in Cd;¢, SOD activity in two cultivars of wheat and three time of sampling
decreased. Level of decreasing in third time of sampling was clearer compared to first and
second time of sampling. For example Alvand and Azadi cultivars in Cd,g treatment showed
39 and 37 percent reduce. For two cultivars and in every three stage of sampling, CAT activity
showed a decrease when level of cadmium increased. Alvand cultivar showed the greatest
decrease in third time of sampling with 73 percent, when level of cadmium was 100 mg/kg.
Similar to SOD activity, POX activity increased, when level of cadmium increased, but activity
of POX increased continuously. APX activity increased when level of cadmium increased.
Generally result of this research showed that efficiency of antioxidative system in Alvand
cultivar was more of Azadi cultivar.

Conclusion: Our results showed that Alvand cultivar compared with Azadi cultivar is more able
to accumulate cadmium in its root and shoot that based on a botanical point of view is an
advantage and from the perspective of food security is a disadvantage.
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