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Abstract 
 
 In order to study various concentrations of lead (0, 100, 200, 400 M of Pb(NO3)2) on response of 
morphologic and physiologic two canola (Brassica napus L.). varieties (Hayola 308 and RGS003), experiment 
was conducted in hydroponic culture method and using of Hoagland solution in Biotechnology Laboratory of 
Agricultural and Natural Resources Research Center of Khouzestan in 2009. Results showed that increasing 
concentration of lead caused decreasing root length and tolerance index, and instead caused increasing prolin 
and protein values of shoot and root any two varieties. But decreasing length mean of root and lead tolerance 
index was more Hayola 308 than RGS003. Thus of physiologic view RGS003 in compare Hayola 308 is more 
tolerance than lead stress. 
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Introduction 
 
 The growth of plants and the production of crops 
are affected by environmental stress such as heavy 
metals. For this reason, the issue of stress in 
agriculture especially agronomical plants as one of 
the broad research aspect has attracted the attention 
of many researchers to itself during the recent 
decade. Meanwhile, lead is the most dangerous 
heavy polluting mental in the environment. 
 The greatest amount of lead comes from the lead 
battery manufacturing industry, color additives to 
petroleum, insecticides, fertilizers, car exhaust and 
soldering. Lead with the atomic number 82 is an 
unnecessary element in metabolic process and it can 
have poisonous deadly effects on living beings even 
in small amounts. This element in form of Pb+2 in 
soil solution is transferred to the surface of the plant 
root by spread and mass process [5]. Plants have 
different mechanisms to reduce the poisonous impact 
of the lead. Producing factors and proteins are of 
such mechanisms that plants by choosing to transfer 
yon, repulsion or coding then metal in vacuole don’t 
allow the heavy metal enter the cell. Also, the 
adaptability of the plants to environment stress like 
heavy metal stress with the collection of metabolites 
such as nitrogen compounds (Prolin amino acid) and 
carbohydrates is performed. Since these metabolites 
are not in contrast to metabolites, prolin synthesis 
inculcation is considered as one of the first plant 
reactions to environmental stress. Verma [13] 

reported that prolin collection in the plants that are 
subject to the heavy metal stress is related to the 
decrease of tissue and protein damage. Generally, 
environmental stresses (e.g. heavy metal stress) make 
such serious for the growth and many physiological 
mechanisms of the plans that various plants react 
diversely to these stresses [15]. Our objectives were 
to evaluate the stress concentrations of the metal lead 
on the morphologic and physiologic characteristic of 
canola varieties. 
 
Materials and Methods 
 
 This study was conducted the biotechnology lab 
agricultural research and natural resources 
organization of Khouzestan in 2012. To do this, two 
canola varieties (Hayola 308 RGS003) were 
provided from agricultural research center of Safi 
Abad, Dezful.  
 The experimental treatments included two 
canola varieties (Hayola 308 and RGS003) as factor 
A and four concentrations Pb(No3)2 (0, 100, 200 and 
400 micromole per liter) as factor B which is used 
for any mentioned varieties. 
 The planting primary bad for the seed was sand 
in this test. Which at the beginning it was firs washed 
with colordric Aside 3% for 24 hours and then it was 
washed repeatedly with water and in finally with 
distilled water. 
 Then seeds of canola varieties were sowed in the 
depth of 1-2 centimeters with equal distance within 
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two separate containers containing the sand at almost 
25°c centigrade. In the experiment, seeds were fed 
with proper amount of distilled water and Hoogland 
food solution [7], and after the appearance of 
cotyledon leaves which lasted about 8 days, uniform 
plantlets were chosen from these varieties and 
according to hydroponic plantation method they were 
transferred to specify plastic containers consisting of 
400 cc of Hoogland food solution–germinator 
machine. 
 The controlling conditions were set as the day 
average temperature to 25±1 and the nigh average 
temperature to 18±1. The duration of light and dark 
in 24 hours was 14 and 10, respectively. These 
plantlets were exposed to for 2 hours in a day for 7 
days, their food solution was repeated. 
 This time different concentrations of the lead (0, 
100, 200 and 400 micromole in a liter of lead nitrate 
were added to the food solutions according to the 
label of each container. 
1. Measuring of the root length: In this test, after 10 
days of root growth in Hoogland food solution was 
different concentrations of lead nitrate, three plants 
were selected and the average of their root length 
was measured based on the centimeter. 
2. Tolerance Index: The tolerance index of each 
variety of canola was calculated according to the 
formulae below:  
 
TI= 100×

 treatmentin witnesslength root   theof Average

solution in treatedlength root   theof Average  

 
3. Measuring the amount of prolin: This amino acid 
was measured with the use of method [1]. 
4. Measuring the amount of protein: In This 
experiment, at first the dry sample of the weighed 
plant (1-0.5 g) within 5cc of the eroded coloridric 
acid trice buffer along with samples were center 
fused with high speed 0.05cc of the solution from the 
sample of the center fuse machine was removed and 
1 cc of the reagent (include 0.5cc of tartar at sodium 
(2%) plus 0.5cc copper solphate (1%), plus 10cc of 

sodium carbonate (10%) of solution in normal 
hydroxid 5%) was added and kept in lab temperature 
for 15 minutes. Then three milliliters of prolin 
reagent of 2% normal was added to the above 
solution. The obtained solution was placed in Ben-
Mary bath at the temperature of 50°C for 15 minutes. 
After that, the amount of absorption was read by 
spectrophotometer and with the use of the following 
formulae the amount of the protein was measured. 
M=

W

C 005.0   

M: amount of protein in every gram of dry Substance 
of the plant  
C: Solution concentration 
W: dry weight of the plant sample 
 
Statistical Analysis: 
 
 The obtained data from this study was analyzed 
in factorial arrangement with both completely 
random design and four replications. Then with the 
use of SAS software and physical slicing method, 
this data was statistically analyzed. 
 Since the applying of the common method of 
analysis covers the differences of the varieties in 
stress conditions, for this reason, the large difference 
of error variance between the zero concentrations and 
the other concentrations reject the theories of the 
table of the variance analysis [12]. In order to 
compare the means, the test of the least significant 
difference (LSD, %5) was applied. 
 
Results and Discussion 
 
Effects of lead nitrate on root length: 
 
 The results of this research point out that the 
root length of both varieties with the increate of lead 
concentration of the food solution showed a 
significant decrease (P<5%) in comparison to 
witness treatment (Fig. 1). 

  

 
 
Fig. 1: Comparison separate mean root length of canola varieties in response to various concentration of 

Pb(No3)2. 
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 In RGS003 variety, the difference of root length 
in concentrations of 100, 200 and 400 micromole in 
liter is 7, 17 and 50 in proportion to control.  
 Generally, the mean of root length decrease in 
various lead concentrations for two varieties showed 
that the RGS003 variety with 24 percent has higher 
tolerance than Hayola (30 percent) variety in 
proportion to the control. The reason for this is the 
difference of the mechanism of the variety reaction 
against the environmental stress.  
 Hazer khani and Hazer Khani, [4] reported that 
with the increase of nickel concentration to their food 
solution, the root length reduced significantly. 
 
The effect of lead Nitrate on tolerance Index: 
 
 As it is showed in Fig. 2, with the increase of 
lead concentration in the environment of the plant 
growth, the tolerance index of both varieties 
decreased. However, the amount of this decrease in 
Hayola variety was by far more then RGS003 variety 
and it was significant (Fig. 2). 
 According of the separate comparison of the 
mean of these varieties, it was clear that these plants 
were placed in various statistical levels. (Fig. 2). The 
difference between these varieties in concentrations 
of 100, 200 and 400 micromoles in liter was 4.5, 10.6 
and 11.5 percent respectively. 

 Therefore, with regard to this fact that this index 
like the root length in RGS003 variety was 
significantly more than Hayola variety. There is 
probably a positive correlation between the amount 
of tolerance of this variety and its stress and root 
length and this gave rise to the superiority of 
RGS003 variety. 
 
The Effect of lead Nitrate on Prolin concentration: 
 
1. Root:  
 
 The amount of root prolin in response to the 
concentrations of 100,200 and 400 micromoles in 
liter increased for Hayola variety as 1.1, 1.3 and 1.5 
times of control respectively. The same thing 
happens for RGS003 variety with the amount of 1.4, 
1.8 and 2 times of control. It is obvious that the 
difference between the two varieties was significant 
on the level of %1 (Fig. 3). The point in this picture 
is that despite the superiority of Hayola variety in 
treated control this superiority was not preserved in 
other treatments in proportion to the RGS003 variety. 
This matter points out that the decrease of the 
steadiness of this variety in stress condition and the 
increase of assumes potentiality originate from the 
addition of lead nitrate. 

 

 
 
Fig. 2: Comparison separate mean tolerance index of canola varieties in response to various concentration of 

Pb(No3)2. 
 

 
 
Fig. 3: Comparison separate mean root prolin amount of canola varieties in response to various concentration of 

Pb(No3)2. 
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2. Aerial organs:  
 
 With the increase of lead concentration in food 
solution, the amount of prolin of the aerial organs in 
Hayola variety unlike the root organ prolin (Fig. 3) 
was more then RGS003 variety. This can 
significantly be demonstrated through the 
comparison of separate mean of these varieties (Fig. 
4). Totally, the amount of prolin concentration in 
both the root and the aerial organs climed with the 
increase of lead concentration in both varieties. This 
clearly shows the reaction mechanism of canola 
varieties to stress and the presence of lead nitrate in 
the environment of plant growth. This is because 
plants increase the amount of carbohydrate to prevent 
the destruction of chlorophile by heavy metals. The 
amount of prolin reaches its peak in the 
concentration of 400 micromol in litre of lead nitrate. 
The increase of prolin synthesis in the presence of 
lead nitrate concentrations within the varieties under 
study seems to be logical as one of the defense 
mechanisms of plant bio chemistry to stress. In other 
words, the prolin existed in the cells under stress 

probably has the role of antioxidant [11]. Cherati and 
Khanlariyan [2] and Mighati el al, [8] reported that 
the increase of prolin is affected the great 
concentrations of lead nitrate and copper chloride in 
two varieties canola, respectively. 
 
The Effect of lead nitrate on protein concentration: 
  
3. Root:  
 
 The amount of the root protein of Hayola 308 
and RGS003 varieties in proportion to control 
showed considerable rise with the increase of lead 
concentration in food solution. (Fig. 5). Moreover, 
the amount of the root protein of Hayola variety was 
more than RGS003 variety. Of course, between these 
two varieties in different concentrations of lead there 
is a significant difference statistically (P<%5). The 
difference of protein concentration between control 
treatment and other treatments with the increase of 
lead concentration went up in Hayola variety in order 
of 354, 672 and 862 percent and the same with 
RGS003 variety in order of 164,291 and 364 percent. 

 

 
 
Fig. 4: Comparison separate mean aerial organs prolin amount of canola varieties in response to various 

concentration of Pb(No3)2. 
 

 
 
Fig. 5: Comparison separate mean root protein amount of canola varieties in response to various concentration 

of Pb(No3)2. 
 
4. Aerial organs:  
 
 The protein concentration of the aerial parts of 
every one of the varieties in response to the 
concentrations of 0,100,200 and 400 micromol litre 
of lead nitrate was different. In RGS003 variety, the 

difference between the protein content of the 
treatments with the control was both remarkable and 
decreasing while in Hayola variety this difference 
was almost similar. In this regard, having studied the 
poisonous effect of copper on the content of silent 
vulgar is plant, Weber et al., [14] reported that with 
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the increase of copper concentration, the amino acid 
concentration and the protein of aerial organs of this 
plant decreased in comparison to its root, Generally 
the comparison of separate mean of both varieties 

indicated that from this point of view there is a 
significant difference a the level of %5 between 
them. For this reason, these varieties were put within 
different statistical category. 

 

 
 

Fig. 6: Comparison separate mean aerial organs protein amount of canola varieties in response to various 
concentration of Pb(No3)2. 

 
Conclusion: 
 
 Based on the results of this research, the 
RGS003 variety was superior according to its 
tolerance index against different concentrations of 
lead and the production of protein, there fore. It 
seems that the RGS003 variety has more tolerance 
against the lead nitrate stress then Hayola variety. Of 
course, this subject conforms to the less decrease of 
the root growth of RGS003 variety (24%) in 
proportion to Hayola variety (30%). Consequently, 
this subject status the difference of morphologic and 
physiologies functions of canola variety in response 
to the various amount of lead stress. 
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