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Abstract       Cadmium (Cd) is one of the most toxic environmental pollutants 
affecting morphological development the various organisms. The present 
experiment was conducted to test the effect of cadmium (Cd) on on root 
system and foliar system growth of Allium sativum L. (garlic). The selected 
bulbs was treated with 1, 3, and 6 ppm cadmium. Almost all selected growth 
parameters were sensitive to all or at least high doses of Cd. In the present 
study, the plant biomass decreased significantly on treatment with higher 
doses of Cd. The leaf number and leaf area was negatively correlated with 
the concentration of cadmium.   
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The metals are needed in very small quantities all 

forms vital. They penetrate into living cells in the form 

of cations, but their inclusion is strictly controlled, 

since all the metals are toxic in large quantities. Man, 

like other vertebrates, metal cations needs, ensuring 

workflows vital importance. In high concentrations 

they can become toxic. The negative effects of heavy 

metals may result, for example, via drinking water 

from lead pipes contaminated by high levels in the air 

surrounding the concentration-emitting sources, or 

uptake via the food chain. Bioaccumulation means an 

increase over time in the biological organism, the 

concentration of the substance in a quantity of the 

substance into the environment compared to its 

content.Cadmium has a strong toxic to living 

organisms. Cadmium enters the body through food and 

body and selectively accumulates in various tissues, 

where it binds to protein molecules partially. It is 

known that he is lacking in the body at birth but 

accumulates with age, reaching the maximum average 

age 20-30. The total content of cadmium in the body is 

linked to the penetration of the food, water and other 

environmental sources.  

 

 

 

Material and Method 
 

The research aims at detecting Allium sativum L. 

cadmium effect, Cenad population as an indicator of 

pollution by cadmium on root system and foliar 

system.The biological material was treated with three 

concentrations of heavy metals in soil showing normal 

content, thresholds and alert thresholds for intervention 

and were compared with control.Thus, in order to 

establish the effect of heavy metals on organogenesis 

from Allium sativum were used solutions of Cd (NO3) 

2, doses were 1 ppm cadmium (A), 3 ppm (B) and 6 

ppm (C). Data from the measurements were 

statistically processed. 

 

Results and Discussions 
 

Following treatment with cadmium is noted that 

organogenesis (development of the root system, 

training system foliar) was influenced differently. The 

concentration had a lower contribution to the 

variability of this nature compared to the effect of 

treatment duration. The combined effect of cadmium 

concentration and duration of treatment had a 

statistically significant influence and on organogenesis. 

(table 1, table 2). 
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Table 1 

The rate of formation of the root system and foliar 

 

Variants 

 

7 days 14 days 

x ± sx s% x ± sx s% 

number of roots 

Control 8.85±0.32 24.64 16.51±0.28 33.12 

Cd A 5.25±0.29 19.34 12.30±0.19 21.10 

Cd B 3.10±0.18 10.11 10.60±0.15 20.22 

Cd C 2.00±0.00 0.0 3.00±0.0 0.0 

 number of  leaves 

Control 1.25±0.22 34.64 2.00±0.28 31.62 

Cd A 1.25±0.22 9.64 2.00±0.00 0 

Cd B 1.00±0.00 0 1.80±0.18 22.22 

Cd C 1.00±0.00 0 2.20±0.18 18.18 

 

Table 2 

The growth rate of the root system and foliar 

 

Variants 

 

7 days 14 days 

x ± sx s% x ± sx s% 

 length of root s 

C 4.25±0.22 25.63 11.63±0.33 28.21 

Cd A 4.12±0.16 24.50 10.41±0.53 38.84 

Cd B 2.99±0.12 23.79 3.89±0.52 29.82 

Cd C 1.74±0.08 21.20 3.48±0.57 36.54 

 leaf length (mm)  

C 1.5±0.21 27.49 3.12±0.28 20.00 

Cd A 1.46±0.18 26.91 3.44±0.61 39.54 

Cd B 1.83±0.10 10.52 5.80±0.62 0.15 

Cd C 1.5±0.09 12.47 5.08±0.61 27.03 

 leaf width (mm.) 

C 0.83±0.04 10.05 1.12±0.09 17.31 

Cd A 0.62±0.04 15.80 1.14±0.20 40.74 

Cd B 0.55±0.06 20.33 0.88±0.15 38.97 

Cd C 0.50±0.04 14.14 0.84±0.10 26.73 

 

The length of leaves under the influence of treatment 

with cadmium increased in a very significant pace and 

proportion during that treatment. Thus. after seven days 

of treatment . the mean length of the leaf has grown 

into a very significant extent by 177.71 % compared 

with baseline equivalent to an average daily rate of 

approximately 39.67 %. After 14 days of treatment 

there is a very significant increase in the length of the 

leaves of approximately 488 % compared to baseline. 

In the second week of treatment with cadmium  the 

average daily increase the length of the leaves was 

31.17 % . 
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Table 3 

The effect of treatment duration on the leaf length and width Allium sativum L. 

 

Treatment duration 
Average (cm) 

Realtor Values 

 (%) 

Difference 

 / significance 

leaf length 

7 days - 0 4.36 1.57 277.71 2.79*** 

14 days - 0 9.23 1.57 587.90 7.66*** 

14 days – 7 days 9.23 4.23 218.20 5.00*** 

DL5%=0.73 cm       DL1%=0.99 cm      DL0.1%=1.29 cm 

 leaf width 

7 days - 0 0.72 0.62 116.13 0.10** 

14 days - 0 0.92 0.62 148.39 0.30*** 

14 days – 7 days 0.92 0.72 127.78 0.20*** 

DL5%=0.07 cm       DL1%=0.09 cm      DL0.1%=0.12 cm 

 

After seven days of treatment the mean leaf width has 

grown into a very significant extent by 16.13 % 

compared to baseline . equivalent to an average daily 

rate of approximately 16.57 %. At 14 days of treatment 

there is a very significant increase in leaf width of 

about 48.39 % compared to baseline. The average daily 

rate of growth of the leaf width was 10.59 % in the 

second week of treatment with cadmium. (table 3). 

Compared to the untreated variant only the application 

of variant B (3 ppm) to permit a significant increase of 

about 24.5 % of the length of the leaf while the variants 

A (1 ppm) and C (6 ppm) resulted in increases of 3.94 -

14 % which did not reach statistical assurance. Variant 

B has a higher influence on the length of the leaves 

compared with variants A and C raise more intense 

from 9.2 to 19.8 % with leaves but only differences 

from the variant A were statistically.

 

 

Table 4 

The effect of the treatment on the concentration of the Allium sativum L. leaf length 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tratment 

concentration  

Average  

(cm) 

Realtor 

Values 

(%) 

Difference 

 / significance 

 

leaf length 

A - Control 4.75 4.57 103.94 0.18 

B - Control 5.69 4.57 124.51 1.12* 

C – Control 5.21 4.57 114.00 0.64 

B - A 5.69 4.75 119.79 0.94* 

C – A 5.21 4.75 109.68 0.46 

C – B 5.21 5.69 91.56 -0.48 

DL5%=0.9 5 cm       DL1%=2.34 cm      DL0.1%=2.55 cm 

 leaf  width 

A - Control 0.75 0.86 87.21 -0.11
00 

B - Control 0.71 0.86 82.56 -0.15
000 

C – Control 0.70 0.86 81.40 -0.16
000 

B - A 0.71 0.75 94.67 -0.04 

C – A 0.70 0.75 93.33 -0.05 

C – B 0.70 0.71 98.59 -0.01 

DL5%=0.85 cm       DL1%=1.14 cm      DL0.1%=1.49 cm 
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Embodiment A (1 ppm) compared to the untreated 

variant had a significant increase by about 7.21 % of 

the width of the leaves while the variants B (3 ppm)  

 

and C (6 ppm) had an increase of 2.56 % and 1.40 % 

which did not reach statistical assurance. A variant had 

a higher influence on leaf width compared to variants B 

and C raise more intense leaves with 9.3 to 9.8 %  but 

only differences from the variant B were statistically 

assured.( table 4 ). 

 

 

 

Table 5 

The effect of treatment duration and concentration of cadmium on the leaf length at Allium sativum L. 

 

Concentration Duration  

0 7 days 14 days x
sx   S% 

Length 

Control z1.50a y3.12b x9.10a 4.57+0.89 75.39 

A (1 ppm) z1.46a y3.44b x9.36a 4.75+0.95 77.20 

B 3 ppm) z1.83a y5.80a x9.44a 5.69+0.87 59.54 

C (6 ppm) z1.50a y5.08a x9.04a 5.21+0.89 66.47 

x
sx   1.57+0.07 4.36+0.38 9.23+0.30 5.06+0.44  

S% 21.54 39.20 14.69 67.86  

DL5%=1.48 cm   DL1%=1.97 cm    DL0.1%=2.58 cm 

 Width 

Control x0.82a x0.84a x0.92a 0.86+0.02 30.45 

A (1 ppm) y0.62b y0.70b x0.94a 0.75+0.05 25.02 

B 3 ppm) y0.55b y0.68b x0.90a 0.71+0.05 26.27 

C (6 ppm) z0.50b y0.68b x0.92a 0.70+0.05 29.57 

x
sx   0.62+0.03 0.72+0.03 0.92+0.03 0.76+0.02  

S% 24.37 16.67 13.93 24.00  

DL5%=0.14 cm   DL1%=0.19 cm    DL0.1%=0.25 cm 

They are considered significant differences between different combinations lettered a.b.c - 

for vertical comparisons; x.y.z- for horizontal comparisons 

 

With regard to the combined effect of time and 

concentration treatment with cadmium on the length of 

the leaves (table 5). It is noted that in the embodiment 

B has shown the lowest variance between the two times 

of determination. while the background of the 

application of variant A were larger differences 

between the values recorded weekly leaf length. 

Regardless of the cadmium concentration treatment 

there is a significant and progressive increase in leaf 

length with a daily average rate of between 37% and 46 

% on version B variant A. The width of the leaves 

combined effect of duration and concentration 

treatment with cadmium is noted that for variant A 

manifested the least variation between the two periods 

of determination, while the background application 

variant C there were greater differences between values 

weekly the width of the leaves (table 5). 
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Fig.1. The leaf length at Allium sativum L. under the influence cadmium treatment 
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The concentration of cadmium had an effect and 

provide statistics on the length leaves only seven days 

after application in this period were variants B and C 

caused a significant increase of that character showing 

a superior effect to that of variant A. After 14 days of 

treatment . the differences between the applicable 

concentrations are reduced . easing of growth effect of 

this treatment on the leaf length ( fig. 1.).
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Fig.2. The leaf width at Allium sativum L. under the influence cadmium treatment 

 

Leaf width to seven days of starting the experiment 

was influenced by the concentration of cadmium in the 

case of variants A and C where a noticeable increase of 

that character showing a superior effect to that of 

variant B. After 14 days of treatment differences of the 

applicable concentrations are reduses.  

 

Conclusion 

 
The observations are supported by biometric 

measurements or low number and small size of the root 

system or foliar system. The results of the test show 

that heavy metals used has a significant mutagenic 

activity. Changes induced by heavy metals analyzed in 

the genetic material can be much deeper but 

unnoticeable to our means of investigation. The results 

can be serious arguments in the development of 

methods of prevention and control of pollution of 

surface water and soil. and in support of the measures 

to protect ecosystems. 
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