
Ecology

Dynamics of Heavy Metal s in Various Types of Plants 

Narguli Asanidze, Gultamze Tavdgiridze, Tsira Kamadadze

Special literature deals with the negative role o f heavy metals on the health o f human beings 

and the plant itself. Therefore, it is obvious that the investigation of the amount and the annual 

dynamic of them in plants will bring great benefit for health protection organization as well as the 

agriculture and ecological services. We have studied the annual dynamic of the amount of heavy 

metals in various plants spread in the region of Ajara. Samples for analysis were taken at the roadside 
of the central road (e.g. Batumi airport surroundings) as well as far from the road (Makhinjauri, 

Chakvi, Ortabatumi...).

In the process of investigation we elaborated a new technique of identification of the amount 

of heavy metals (Pb, Cu, Cd, Zn, Sn, Ti) in citrus; the technique foresees the preparation of filtrated 

substance from citrus, taking samples and their treatment by acid; heavy metals are (Pb, Cu, Cd, Zn, 

Sn, Ti) are concentrated by polymer chelate sorbent, Azo polystyrene 3 areseonofenol PH -  on 5,5 

(6g0b6dQ, 2010: 29; Кришная 1999:62-64). Technical results of the method elaborated by us are 

revealed in the decrease of the reagents and the types of sampling; (Петрова Лукин 1998).
The described technique was used to define the amount of the heavy metals -  Pb, Cu, Cd, Zn, 

Sn, Ti in citrus plants like Lemon (Citrus limon), Mandarine (Citrus unshiu), Orange (Citrus 

sinensis). In order to carry out the study and comparative analysis, besides citrus, experiments were 
held on coniferous plants particularly- Cryptomeria (evergreen coniferous genus, belongs to 

Taxodiaceae family, Cryptomeria japonika which is distinguished with the timber hardness and high 

Remand of humidity, releases a large amount o f Phytoncide and vitamin C. In Georgia (Ajara) they 

are planted to create a windbreak) and Pine (Pinus) (it is an evergreen woody plant belonging to the 

Pinaceae family); It is spread in Georgia in a natural way; can bear shadow and humidity; it grows 

in Ajara and is cultivated for decorative purposes).
Our research was also focused on Medicados, leguminous, herbaceous plant cultivated in 

Ajara and used for feeding cattle. Mostly Georgian Medicados species are spread in Ajara.

The presented research results brought to light interesting and, we believe, the results of 

practical importance. To be more precise, it was revealed that there is some definite principle 

between the accumulation of iron in citrus leaves and the season of the year. This principle is 
expressed in the following fact: accumulation o f iron in citrus leaves increases from Spring towards 
Autumn and reaches its max in Autumn. What could be the basis for the given principle?

Accumulation of heavy metals and particularly iron can happen through soil as well as root 

system; moreover it can happen through the air via, so called pylori penetration method. 

Presumably citrus plants accumulate iron through both ways. The process is particularly intensive
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in Autumn as this time the amount of atmospheric precipitation is increased and the amount of 

iron accumulated during Spring and Summer penetrates in the soil together with sediments.

Our research confirmed the fact that there is a selective sensitivity towards the iron in citrus 

plants. Particular sensitivity towards this metal has been revealed in Orange (Citrus sinensis). Thus 
Orange can be used as the bioindicator of iron. As an indicator it has particular importance for 

investigation of the polluted environment. Besides citrus plants investigation of coniferous has also 

confirmed selective sensitivity of plants towards heavy metals; the research revealed that among 

configerous Cryptomeria appears to be particularly sensitive towards iron (Pb), whereas Pine - 

towards Copper (Си) (Эвсеев, 2008: 65-72; Miller, 1995).

Among herbaceous plants particular sensitivity towards iron has been revealed in Medicados.

The results of the research confirm that various types of plants have various reactions towards 

pollution of the environment; reaction can be different even in the frame of the plants o f one genus, 

for example among the plants of citrus genus Orange (Citrus sinensis) is distinguished with its 

highest intensity of iron accumulation. Among coniferous plants -Pine and Cryptomeria absorb iron 

even more intensively. Various reaction of plants towards the environment polluters is expressed in 

the fact that some of them actively absorb any metal through being near the source of pollution 

whereas others actively accumulate them when being near the source of pollution as well as far 

from the last.
There is also one essential difference between coniferous and citrus plants; heavy metals are 

absorbed particularly intensively by the citrus plants in Autumn while accumulation of heavy 

metals by coniferous remains same from May including October.
The above presented fact gives us possibility to make some conclusions:

1. The coastline of Ajara, atmosphere and soil are very much polluted with iron, zinc, titan, 

etc.; these pollutants exist in big amounts in plants and soil by the road as well as far from it.

Particular sensitivity towards Pb, Cu, Cd, Zn, Sn, Ti can be observed in various species, 

Orange (Citrus sinensis), configeous (Cryptomeria) and Medicago which accumulate iron in big 

amounts. Therefore it is not desirable to cultivate them close to traffic.

2. It is recommended cultivating coniferous plants for greening purposes next to the traffic

area;
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<™>оЭсчБо (Citrus limon), ЗбБфббоБо (Citrus unshiu), дсаАсосаЬбс^о (Citrus sinensis), ^0^30036350: 
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(5УЗ°^Ь, booq̂ oo ЗлБфбАоБо фй с^юЗспБо ЗдфбАд&осо ЗйЬо£)6 д5о ббюъБ. А53 ЭддЬд&б 
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