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ABSTRACT 
One of the major sources of heavy metal environmental pollutants such as soils that accumulate in the soil and 
absorbed by plants enters the food chain, of poisoning the plants or causing people feeding them. Heavy metals such 
as zinc, cadmium, lead can naturally through the weathering of stones and minerals in the soil and accumulate in soil 
forming process. Cadmium in the periodic table with the atomic number 48 cd is shown. Cadmium on cell division 
and growth, general plant growth, cell division and plant growth regulation also affects the meristematic region. In 
order to evaluate the effect of cadmium in sunflower two Azargol and CMS19 was selected. The research was 
conducted as a factorial randomized complete block design with four replications, with treatments in a greenhouse 
environment of cadmium in 3 levels (0 - 50 - 100 kg) 3 kg in polyethylene pots with clay and soil the leaves were 
mixed. According research results ascorbate peroxidase and catalase enzyme activity in the tissues of roots and 
shoots of sunflower plant figures showed The highest enzyme activity of ascorbate peroxidase in root tissue in 
Azargol and CMS 19, and the lowest activity in the stem tissue as well as the highest catalase activity in the root and 
the lowest stem tissue was seen in the treatment of 100 ppm cadmium . As a result Azargol with the activity of APX 
at the root of their resistance and catalase has any activity against high concentrations of cadmium in no way 
CMS19 the stress of heavy metals in high concentrations of ascorbate peroxidase activity but compared with 
Azargol showed resistance to cadmium stress of resistance is slower. 
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INTRODUCTION 
One of the major sources of heavy metal 
environmental pollutants such as soils that 
accumulate in the soil and absorbed by plants 
enters the food chain, poisoning the plants or 
causing people feeding them [3].Heavy metals 
such as zinc, cadmium, lead and can naturally 
through the weathering of rocks and minerals in 

the soil and accumulate in soil forming process 
but this natural resource in pollution from human 
activity, including construction industrial, 
mining, fossil fuel, chemical fertilizer use and 
organic industrial waste and sewage sludge are 
not comparable[22]. The annual world 
production of large amounts of sewage sludge is 
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a significant amount of farmland used as 
fertilizer in the presence of toxic elements such 
micronutrients as well as lead, cadmium, 
mercury and nickel in the ground Agriculture, 
agricultural limit[4]. Heavy metals and toxic 
metals such as cadmium and lead as necessary to 
stimulate metabolism and the creation of free 
radicals and reactive oxygen species were 
considered [18]. As well as some heavy metals 
such as cadmium, lead and mercury at high 
concentrations, on the growth and yield of plants 
affected. [7][23]Cadmium in the periodic table 
with the atomic number 48 cd is shown. 
Elemental relatively rare, soft, bluish-white and 
part of the transition metals [31] The element 
cadmium in the industry as an anti-friction, anti-
color alloy used in industry as well as in the 
semiconductor, nuclear reactors, metalworking, 
ceramics, installations p. v. c, plastics industry, 
production of batteries, pesticides, fungicides, 
motor oil, car tires and photography applications. 
In the field of cadmium as fertilizer or lime 
materials contaminated with heavy metals 
cadmium and cadmium concentrations in soil 
used has increased from 5 to 14 times [1]. 
Cadmium can be found in the main organs of the 
human body such as the kidneys and lungs 
accumulate and lead to some dangerous diseases 
such as cancer [2] of cadmium on the division 
and growth of cells, the overall growth of the 
plant, meristematic zone of cell division and also 
influence plant growth regulation it. [12] and as a 
toxic metal known that high concentrations cause 
oxidative stress. [11] Excessive amounts of 
cadmium may decrease nutrient uptake, 
inhibition of enzyme activity, changes in 
enzymes of the antioxidant defense system [32]. 
Studies show that plants such as sunflower 
(Helianthus annuus L.) high tolerance to heavy 
metals [6, 34 and 39] and sunflower oilseed crop 
is considered one of the scientific name and the 
name of the English sunflower Helianthus annus 
in the world. The origin of this plant is North 
America and the largest area under sunflower 

cultivation quit as Russia, Ukraine, India and 
Argentina. Cytoplasmic male sterile hybrid seeds 
also can be produced by Azaftabgrdan. [13] In 
fact, among the 67 species of this genus are 
known today, there are many perennial species, 
about 17 species of them can be considered as 
domesticated sunflowers are largely decorative 
and often difficult to distinguish is them. One of 
the most important plants for the climate of our 
country are sunflower seed oil with high quality 
and relatively high tolerance to drought and 
water stress our country has played an important 
role in agriculture. [16] The origin of the plant 
tolerance to heavy metals in the plant various 
mechanisms in the plant cell wall, and Non 
antioxidant glutathione precursor an important 
and valuable for the purification plant is the key 
role in the plant is responsible for the disposal of 
metal poisoning.[5] And the experimental results 
showed that a series of plant enzymes sensitive 
to metals can be 10 to 1000 times the 
concentration of cadmium in the form of 
complex with pc compared to ion free radicals, 
endure. [17] Of defense mechanism against 
oxidative stress from free radicals include: 1. 
preventive mechanisms, 2-chemical mechanism, 
3-physical mechanisms, 4-antioxidant defense 
mechanisms [29] Some plants to defend against 
free radicals (ROS) and antioxidant activities 
such as catalase, superoxide dismutase, 
glutathione peroxidase to wash and wash and 
clean up free radicals are used. [9] [26] One of 
the main causes of damage to the plants of the 
plant is exposed to environmental stress for 
plants cope with environmental stress and 
oxidative activity of antioxidant enzymes start, 
such as superoxide dismutase (SOD), ascorbate 
peroxidase (APOX) glutathione reductase and 
(GR), peroxidase (POX), catalase (CAT) and 
antioxidants such as ascorbic acid and 
glutathione are low molecular weight [15] The 
effects of cadmium in response antioxidant 
activities such as: (SOD, CAT, APOX, MAD, 
POX) and the exchange of sister chromatids in 
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the form of beans were measured and the results 
found that SOD, CAT in stressed plants treated 
with 50 and 100 micro-molar of cadmium were 
detected and treated with 50 micro-molar APOX 
activity significantly increased heavy metal 
cadmium. Antioxidant enzymes superoxide 
dismutase and catalase, ascorbate peroxidase and 
glutathione reductase enzymes in plants is very 
important especially in the first line of defense 
superoxide dismutase plant has been against free 
radicals. [36] 

MATERIALS AND METHODS 
Seeds of sunflower seeds 2 hybrid of resistance 
and sensitive cultivars (AZARGOL & CMS19) 
were used and the seeds from the Seed and Plant 
Improvement Institute, were prepared. Research 
in 1391 at the Islamic Azad University, Science 
and Research Laboratory and Agricultural 
Biotechnology Research Institute of Iran. The 
project was carried out for every 2 genotype 
heavy Tymarflz Sunflower 3 levels of cadmium, 
which include treatments zero, 50 and 100 kg in 
4 replicates in a randomized complete block 
design was a factorial design [24] Plants in the 
greenhouse with the same temperature and light 
conditions for 2 months grew, the plants in pots 

with a mixture of clay and peat PE 3 kg to 5.2 kg 
in the same proportion from each of Soils were 
planted in pots and cadmium stress were mixed. 
Seeds were sown in pots at a height of 3 cm and 
by controlling temperature and humidity in the 
greenhouse continued growth Yaft.ps within one 
month of the symptoms of stress in the plants, 

began sampling. The root, stem, pot plants and 
various tissues were separated. Nakano and 
Asada method for measuring the activity of APX 
in 1981 [28] Catalase activity by Kerouac and 
colleagues in 1993 to measure the enzymatic 
activity of the sunflower plant was used. Samples 
frozen in liquid nitrogen freezer temperature -80 
° C the tank was placed and tissue samples from 
the roots and stems of plants can be worn 
separately in a mortar, then powder samples for 
extraction. After measuring the enzyme 
preparation accurate data analysis using 
statistical program SPSS 18 05/0 was performed 
at the level of the average measurement 
indicators were grouped using Duncan test. 

RESULTS AND DISCUSSION 
Enzyme activity of catalase (CAT) in Azargol 
and CMS 19 
Based on analysis of variance 1-1 catalase 
activity in root and shoot the interaction between 
treatment and genotype is significant in 01/0 
level that can be 99% sure that catalase activity is 
likely to treatment used and depends on the 
genotype used. 
( Table 1-1 )Analysis of variance catalase activity in 
tissues of the stem and root Azargol and CMS19 in 
sunflower 

 

** Significant at the level 0/01. * Significant at level 
0/01 .ns no significant difference statistically  

1-2 reviews enzyme catalase (CAT) in root 
tissue Azargol and CMS19 
Based on analysis of variance 1-1 catalase 
activity in root organ interaction between 

Mean square (MS)  
Root catalase activity stems  catalase activity df S.O.V 

0/0000002392 0/0000002418 3 Repeat 
0/0000005882ns 0/000001367ns 1 Treatment 

0/003** 0/000** 1 Genotype 
0/000** 0/001** 1 G*T 

0/0000001822 0/0000002875 9 Error 
_ _ 15 Total 
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treatment and genotype is significant in 0.01 
level that can be stated with 99% probability 
ensure that the treatment and catalase activity 
used depends on the genotype. 
Figure 1-2 enzyme activity of catalase (CAT) in 
root organ Azargol concentration 0ppm (control) 
was most active in the territory and about the 
amount of  036/0  U/min -1 and low catalase 
activity in this cultivar  028 /0  U/min -1, which is 
almost equal to more than cadmium 
concentration control and the 001/0  U/min -1 is. 
The results showed that the enzyme activity of 
catalase (CAT) in the concentration of cadmium 
absorbed by plant roots, nothing to do with the 
accumulation of cadmium in the roots, but 
catalase in the CMS19 minimal stress but 
Azargol Activity CMS19 was better and 
probably another defense mechanism to cope 
with the heavy elements there and it was found 
that the mechanism of resistance activity of the 
enzyme catalase (CAT) at the root of the CMS19 
effect. 
Research Schutzen Double et al in 2001 [33] 
showed that cadmium causes oxidative stress in 
pea plant roots and also reduce the heavy metal 
cadmium in catalase activity by pine tree roots 
and leaves of sunflower, [21] and leaf rice [15] 
and the leaves of Arabidopsis [10] and radish 
roots [37] and the leaves of soybean [34] 
observed. 

 
( Fig 1-1) comparison chart of catalase activity in root 
tissue Azargol and CMS19 in sunflower 

2.1 reviews enzyme catalase (CAT) in stem 
tissue Azargol and CMS19 
According to Table 1.1 Analysis of variance 
enzyme activity of the enzyme catalase (CAT) in 
stem tissue interaction effect between treatment 
and genotype is significant in 0/01 level that can 
be 99% sure that catalase activity is likely to and 
the treatment used depends on the genotype used. 
Research continues on Figure 1-3 Active enzyme 
catalase (CAT) 100ppm concentration of 
cadmium in the soil in the straw Azargol 
happened that almost the amount of 0/032 U / 
min-1 and enzyme activity in the CMS19 in 
similar concentrations of heavy metal cadmium 
is almost equivalent to a 0/012 U / min -1 in 
second place in the investigation and proceed 
with the activity of catalase in Azargol and 
CMS19 the concentration 0ppm (control), 
respectively 0/017 U / min-1 and 0/023 U / min -1 
CMS19 more about the activities of Azargol 
showed. 
The results showed that the enzyme activity of 
catalase (CAT) in stem tissue in more than 
CMS19 Azargol in terms of tension, but in 
normal conditions and stress-free catalase 
activity was observed in more CMS19. Catalase 
activity decreased with increasing concentrations 
of cadmium in some plants due to the reduction 
in plant proteins in the metal toxicity and 
oxidative stress has been reported [38] 

 
Fig 3.1 Comparison Chart of catalase activity in the 
straw Azargol and CMS19 in sunflower 
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3-1 enzyme ascorbate peroxidase (APX) root 
and shoot Azargol and CMS19 
Based on the analysis of variance table 2-1 
ascorbate peroxidase enzyme activity in root and 
shoot the interaction between treatment and 
genotype is significant in 0/01 level is likely to 
be 99% sure ascorbate peroxidase enzyme used 
as treatment and also depends on the genotype 
used.\ 
Table 1-2 Analysis of variance ascorbate peroxidase 
activity in different organs and CMS19 Azargol in 
sunflower 

 
** Significant at the level 0/01. * Significant at level 
0/01 .ns no significant difference statistically  

2.2 study the activity of the enzyme ascorbate 
peroxidase (APX) in root tissue Azargol and 
CMS19 
According to the Analysis of variance table 2-1 
ascorbate peroxidase enzyme activity in root 
organ interaction between treatment and 
genotype is significant in 0/01 level that can 
ensure 99% probability ascorbate peroxidase 
enzyme used as treatment and the time depends 
on the genotype used. 
Figure 2-2 activity ascorbate peroxidase enzyme 
(APOX) CMS19 genotype in concentration of 
100 ppm in the soil in the root organs most active 
and almost equal to the amount of 0/172 U / min-

1 and also the lowest figure in the same 
enzymatic activity and at low concentrations of 
cadmium in the soil is almost equivalent to a  
0/61 U / min-1 and the investigation of the 
activity of APX Azargol zero and 100ppm 
concentrations to a level almost 0/162 U / min-1 

and the results showed that the enzyme activity 
of ascorbate peroxidase (APOX) relationship 
with the concentration of cadmium absorbed by 
plant roots, and found that the mechanism of 
resistance in parts of ascorbate peroxidase 
enzyme activity in the plant root no effect. 
Kumchai et al., 2013 [19] to research in 
resistance of the Capitata canola, rapeseed 
Capitata than the cadmium, molybdenum and 
zinc were analyzed and the results were reported 
total anthocyanin content in the plant against 
heavy metals cadmium and zinc 1 and 0.1 mm, 

respectively, at concentrations higher than the 
other treatments micron and micron and less Li 
at a concentration of 5 mg also increased the 
content of anthocyanins in plants and thus the 
activity of antioxidant enzymes such as: CAT, 
APOX, SOD at high concentrations of heavy 
metals such as cadmium, molybdenum and start 
their activities. Gross et al in 2011 [27] on the 
species of plant called Ginseng Glomerata the 
studies, the effects of different concentrations of 
cadmium treated with Mqadyr0-45- 90 mol per 
liter observed that the activity of the enzyme 
superoxide dismutase (SOD) in leaf in the early 
days and in the roots after 20 days increased and 
this, along with increasing concentrations of 
cadmium is, the stress of cadmium enzyme 
activity APOX in the leaves increased while root 
activity APOX at the concentration of cadmium 
reduction is. The researchers reported that radish 
and pea shoots and roots of plants under stress, 
heavy metal cadmium, enzyme activities, CAT, 
SOD, GR, APOX, DHAR increases. [20] [30] 
and also Grvpa and colleagues reported in 2001 

Mean square (MS) df s.o.v 
Ascorbate peroxidase activity Root Ascorbate peroxidase activity 

stem 
  

0/001 0/000 3 Repeat 
0/009** 0/017** 1 Treatment 
0/007** 0/0000001140ns 1 Genotype 
0/020** 0/003** 1 G*T 

0/000008839 0/000 9 Error 
_ _ 15 Total 
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that the plants under stress to respond to toxic 
heavy metals such as zinc and antioxidant 
enzyme activities of CAT, SOD, APOX increase. 
[14] 

 
(Fig 2-2) Comparison Chart of ascorbate peroxidase 
enzyme activity in the body and CMS19 in sunflower 
root Azargol 

2-3 Study enzyme ascorbate peroxidase (APX) 
in stem tissue Azargol and CMS19 
Based on the Analysis of variance table 2-1 
ascorbate peroxidase enzyme activity in stem 
tissue interaction effect between treatment and 
genotype is significant in 0/01  level is likely to 
be 99% sure ascorbate peroxidase enzyme used 
as treatment and the used depends on the 
genotype. 
The Figure 2-3 following topics highest enzyme 
activity ascorbate peroxidase (APOX) at 100ppm 
concentration of cadmium in the soil straw 
Azargol in the amount equal to the 0/13 U / min -

1 and enzyme activity in the CMS19 the 
concentration of approximately 0/11 U / min -1 is 
ranked second, followed by examining the 
activity of APX in Azargol and CMS19 the 
control concentration (0 ppm) was almost the 
same amount and the same enzymatic activity 
showed. 
The results showed that the enzyme activity of 
ascorbate peroxidase (APX) related to the 
concentration of cadmium uptake in organs not 
shoot as well as the resistance mechanism in the 
plant stem does not affect the activity of APX 
and possibly by other mechanisms of defense 

against the figures of stress your heavy elements 
of support. In research conducted by Unyuyal 
and colleagues reported in 2010 that antioxidant 
enzymes CAT, APX, SOD, GR important role in 
protecting species of bean plants exposed to toxic 
heavy metal cadmium plays. [36] 

 
(Fig 2-3) Comparison Chart of ascorbate peroxidase 
enzyme activity in the body and CMS19 in sunflower 
stem Azargol 
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