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Abstract       Impact of lead, a commonly heavy metal resulting from 
industrialization in all fields nowadays, on growth and development of 
Codriandrum sativum L. has been studied. The seed and the seedling were 
treated with three different concentrations of lead 10 ppm, 50 ppm and 100 
ppm during the experiment. The control sample was exposed to distilled 
water. Various parameters studied were germination percentage, mitotic 
index, growth in height, length and width of the leafs. The heavy metal 
inhibited germination of the seeds and cell division as well the growth of the 
plans. The mitotic index was found to be declining with increasing 
concentrations of the lead. This heavy metal presence in the environment of 
Codriandrum sativum L causes aberrations at both morphological and 
cytologic levels.   
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Being sessile organisms, plants are constantly exposed 

during their life cycle to adverse environmental 

conditions that negatively affect growth, development, 

or productivity. The presence of toxic compounds, 

such as heavy metals, is one important factor that can 

cause damage to plants by altering major plant 

physiological and metabolic processes. In a strict 

sense, the term heavy metal includes only elements 

with specific gravity above five but frequently 

biologists use this term for a vast range of metals and 

metalloids which are toxic to plants such as copper 

(Cu), iron (Fe), manganese (Mn), zinc (Zn), nickel 

(Ni), cobalt (Co), cadmium (Cd), and arsenic (As) etc.  

However, at excess concentrations, these metal ions 

can become detrimental to living organisms, including 

plants. Although heavy metals are natural constituents 

of soils and occur naturally in the environment, 

nowadays, contamination of soils by toxic metals and 

metalloids is of major concern worldwide. Among 

heavy metals, lead is a potential pollutant that readily 

accumulates in soils and sediments. Excess Pb causes a 

number of toxicity symptoms in plants e.g. stunted 

growth, chiorosis and blackening of root system. Pb 

inhibits photosynthesis, upsets mineral nutrition and 

water balance, changes hormonal status and affects 

membrane structure and permeability. This review 

addresses various morphological, physiological and 

biochemical effects of Pb toxicity and also strategies 

adopted by plants for Pb-detoxification and developing 

tolerance to Pb. Mechanisms of Pb-detoxification 

include sequestration of Pb in the vacuole, 

phytochelatin synthesis and binding to glutathione and 

aminoacids etc. Pb tolerance is as sociated with the 

capacity of plants to restrict Pb to the cell walls, 

synthesis of osmolytes and activation of antioxidant 

defense system. 

 
Materials and Methods  

 
The experiment was done in several steps. For the first 

part the aim was to determine Coriandrum sativum L. 

seed germination on different lead concentrations 

solutions and establishing the changes lead-induced on 

cell division. Germination vessels used in this research 

were petri dishes. As germination layer we used 

blotting paper (filter paper), which must be in 100% 

vegetable celullose, white, clean, does not contain toxic 

colorants, and may not be chemically 

sterilized.Determination of the capacity and 

germination energy was done in three repetitions. We 

had a water control and three different testing 

concentration 10 ppm, 50 ppm and 100 ppm. In the 

second part –9-30 days after germination – we study 

the effect on the growth in height of the seedlings, the 

effect on the length and width of the leaf of 

Coriandrum sativum L on different lead concentrations 

solution. 

 
Results and Discussions 

 
Results of the experiment reveals as we can see from 

the graphic that as we increase the concentration of 

lead we have less germinated seeds, maximum value 

92% at water control and lowest value at 50 ppm- 63%. 

As well we can see that all tested samples have 

abnormal germinated seed, 10% at 100ppm, while the 

water control does not have any of them.
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Fig.1. Germination of Coriandrum sativum L under the influence of lead 

 
The observations made to determine the average height 

of the plants treated with solutions of lead coriander 

various concentrations were different from V1 to the 

control of water as shown in table 1. It is clear that 

variants V3-50 ppm Pb and V4 100 ppm Pb plant 

height was adversely affected by treatment with lead. 

The average values of these variants were V3-50 ppm 

Pb 10.33 cm to V4-100 ppm Pb 9.83 cm, 11.5 cm 

compared to the control variant V1-water. 

As seen in lead table1 influence on the formation of 

leaves number Coriandrum sativum L., can make the 

following remarks. Average values of leaves number, 

subtract increased concentration from 4.81 to V1-water 

version up to 4.30 lead V4-100 ppm Pb; variant where 

the plants have formed the fewest leaves was V4-100 

ppm Pb. Lead influenced Coriandrum sativum L. 

length of the leaf but this was not very evident during 

the experiment. The mean length of the leaf, as 

illustrated in table 1 were descending from V1-water 

version 2.22 cm to 2.16 cm at V4-100 ppm version. 

The lead variants, the average width of leaves was 

lowest to the highest concentration (100 ppm). The 

highest value was registered version V1- water.

 

 

Table 1 

Morphological aspects of the evolution of Coriandrum sativum L. species  under the influence of lead 

Variants Height Number of leaves Leaf length Leaf width 

x±sx s% x±sx s% x±sx s% x±sx s% 

V1-water control 11.50±0.88 33.54 4.81±0.29 41.73 2.22±0.12 37.35 2.03±0.11 37.73 

V2- Pb 10 ppm 11.17±0.83 31.81 4.70±0.26 41.83 2.19±0.11 38.78 1.9±0.12 38.03 

V3-Pb 50 ppm 10.33±0.34 25.62 4.49±0.27 42.01 2.18±0.12 37.7 1.83±0.13 38.31 

V4-Pb 100 ppm 9.83±0.60 22.51 4.30±0.32 42.37 2.16±0.1 38.18 1.44±0.1 37.41 

 
Pound prophase work is different variants and variants 

witness with different concentrations as follows 

prophase index has a maximum value greater version 

control coriander (80.31%). decreasing its value ranges 

from 72.01% for V2-10 ppm Pb and 68.06% for the 

V4-. 100 ppm Pb. Index metaphasic largest water 

control who has variant V1-water 6.29% for coriander. 

compared with variants with heavy metal (Pb). For 

lead index metaphasic was 3.8% at and V2-10 ppm Pb 

version 3.31% for variant V3-50 ppm Pb.
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Fig. 2. The effect of different concentrations of lead in the mitotic index for Coriandrum sativum L 

 

The influence of the faction lead anaphase index varies 

depending on the concentration was more intense 

activity in V1 version anaphase index 5.9% water 

followed by V3-50 ppm Pb (2.12%). As for the other 

indices it can be seen that the index has a minimum 

telophase the variant V2-10 ppm Pb 0.3% and 1.8% for 

the variant V3-50 ppm Pb. Mitotic index values 

indicate a normal mitotic activity located within. The 

mitotic indices (Im%) were: V2-10 ppm Pb from 

84.70% to V3-50 ppm with Pb 81.34 % and 80.41% at 

V4- 100 ppm Pb. Mitosis Coriandrum sativum is 

conducted in the normal range the V1-water coparativ 

mitotic index of 87.06% in value. 

 
Conclusions 

 
Lead affects the germination of seeds, coriander, 

differences in the number of bacteria are apparent at 

greater concentrations (50 and 100 ppm). Lead 

inhibited the growth of the roots and the leaves were 

developed slowly compared to the control (V1-water). 

According to study results cytological lead adversely 

affects mitotic activity causing mitototice modified and 

nucleoli increase. 
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