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Abstract: Cytogenetic effects of uranium on meristematic cells of the root tips of Fabaceae (Cicer arietinum
L., Phaseolus vulgaris L.,Vigna anguiculata L. and Phaseolus coccineus L.) were investigated. The seeds of
plants were kept in uranium standard for different periods (0.5, 1, 2, 5, 24 and 72 hours). The seeds treated with
uranium were germinated and the root tips were prepared for microscopic examination. The results showed some
chromosomal abnormalities as chromosome breaking, untidily dispersion of the chromosomes and chromosome
adherence. Abnormalities were detected at each treatment depended on the time periods. Number of
abnormalities were usually seen to be increasing, depending on the increase of exposure time. The obtained
results were evaluated statistically.
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INTRODUCTION some investigations about the effects of heavy metal

The growth of organisms depends on regularly environment and enterence of these elements into soil and
growth and increase of the cells forming these organisms plant [6-8]. Kasianenko et al. [9] studied effects of
[1]. Nowadays, many chemical substances can be used for uranium as a radyoactive element on plants. Different
different purposes at various steps. Various chemical human activities cause raise of uranium concentrations in
substances which may be used in medicine, biology and ecosystem and enviroment [10-12].
agricultural fields can affect negatively growth of both Nuclear  energy  become  one of the alternative
plants and animals, beside their positive effects. Negative energy resource  especialy  in  second  half  of   20th
effects occurred on these organisms through spoiling of century.  The  most  important  raw  material  of  this
ecological systems and various pollutants left in energy is uranium [13]. Plants which grow on land and
environment [2]. There are studies about these water contaminated  by  uranium  in  many  ways  are
compounds and their cytogenetic effects 1989; [1, 3, 4]. affected largely by this pollution. Plants transfer  the
Inceer et al. [1] investigated cytogenetic effects of copper uranium  which  they  get by  their  roots  to  their
chloride on root cells of Vicia hirsuta L. Özdemir et al. [4] branches,   leaves   and  seeds.  This  transference differs
investigated cytogenetic effects of uranium on root cells depending  on  plant  types  [14].  So  there  is a
of Vicia faba L. These researches detected that these connection between chemical structure of plant and
compounds affect negatively on cell division and also underground water where the plant grow. Overdose of
lead to chromosomal abnormalities. Leonard et al. [5] uranium affects the cromosomes and may causestoxsic
reported that compounds with mercury affect spindle effets [15].
threads during cell division in Vicia faba and Allium In this study, we aimed to examine affect of uranium
cepa. Pulhani et al. [3] carried out research about the treatments for different time periods on root tip cells of
intake and distribution of some radioactive elements as Cicer arietinum L., Phaseolus vulgaris L., Vigna
uranium and radium by plants. Some researchers made anguiculata L. and Phaseolus coccineus L.

pollution on plants, resulted from different factors at
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MATERIAL AND METHODS RESULTS

The  seeds  of  Cicer  arietinum,  Phaseolus The results showed that uranium standard treatment
vulgaris,  Vigna  anguiculata  and   Phaseolus on the seeds at different time periods negatively affected
coccineus were used in the study. Plump, round and equal mitotic cell division. Generally the frequency of the mitotic
size seeds were chosen and kept in 10% sodium cell division increased after 0.5, 1 and 2 hours of exposure
hypochlorite for 10 minutes. Then, seeds were washed by while it decreased after 10 to 24 hours of exposure. The
distiled water 5-6 times and dried on filter papers at 25°C. effect of uranium on mitotic division of cells has varies
Uranium standard at 20 ppm was prepared with distilled according to type of the seeds. Mitotic division were
water. The seeds were exposed to uranium standard for observed only at the end of the uranium treatment of 0.5
1/2, 1, 2, 5, 10, 24 and 72 hours. The seeds were hour in the seeds of Cicer arietinum. But at the end of 1
germinated in petri dishes at 20-25°C. After the fixation of hour of treatment, the cell division was entirely stopped.
the obtained root tips, they were put in 70 % ethyl After 2, 5, 10, 24 and 72 hours of treatments, it was
alcohol. The stock root tips were stained by Feulgen [16] observed that the seeds of Cicer arietinum did not
method and were got ready for microscopic examination. germinated (Table I). Mitotic division were not observed
Homologous areas were chosen in these preparations for in the cells of root tip treated for 72 hours of Vigna
cytogenetic examination; the cells in these areas were anguiculata. In Phaseolus coccineus and Vigna
counted and the number of mitotic cells were also anguiculata, the mitotic division were observed after 24
detected. Chromosomal abnormalities were detected in the hours of treatment the other types of seeds did not show
counted cells. mitotic division (Tables 1, 2, 3 and 4). 

Table 1: Chromosomal abnormalities in Cicer arietinum caused by uranium.

Chromosomal Abnormalities (%)
-------------------------------------------------------------------------------------------------------
Broken Adherent Bridge
Chromosomes Chromosomes Chromosomes

Treatment Time (Hour) Treatment Dose (ppm) Mean± SD Mean± SD Mean± SD

0.5 20s 5.3 ± 1.07 2.15 ± 0.16 _
1 20  _ No Division _
2 20  _ No Germination _
5 20  _ No Germination _
10 20  _ No Germination _
24 20  _ No Germination _
72 20  _ No Germination _

SD: Standard Deviation

Table 2: Chromosomal abnormalities in Phaseolus vulgaris caused by uranium.

Chromosomal Abnormalities (%)
--------------------------------------------------------------------------------------------------------
Broken Adherent Bridge
Chromosomes Chromosomes Chromosomes

Treatment Time (Hour) Treatment Dose (ppm) Mean± SD Mean± SD Mean± SD

0.5 20 6.23 ± 1.24 2.7 ± 1.24 -
1 20 3.66 ± 0.74 3.5 ± 0.68 -
2 20 5.7 ± 1.89 4.6 ± 1.81 2.8 ± 1.18
5 20 7.4 ± 2.48 43.5 ± 1.02 -
10 20 6.0 ± 1.59 - -
24 20 No Division
72 20 No Division

 SD: Standard Deviation
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Table 3: Chromosomal abnormalities in Vigna anguiculata caused by uranium.

Chromosomal Abnormalities (%)
------------------------------------------------------------------------------------------------------------
Broken Adherent Bridge
Chromosomes Chromosomes Chromosomes

Treatment Time (Hour) Treatment Dose (ppm) Mean± SD Mean± SD Mean± SD

0.5 20 2.7 ± 0.42 2.10 ± 0.13 -
1 20 2.0 ± 0.58 4.4 ± 1.62  1.4 ± 0.25
2 20 0.73 ± 0.20 3.6 ± 0.61 0.2 ± 0.08
5 20 6.2 ± 2.32 4.1 ± 1.22 -
10 20 2.9 ± 1.44 - -
24 20 - - -
72 20 5.2 ± 1.38 4.3 ± 1.32 -

SD: Standard Deviation

Table 4: Chromosomal abnormalities in Phaseolus coccineus caused by uranium.

Chromosomal Abnormalities (%)
-----------------------------------------------------------------------------------------------------------
Broken Adherent Bridge
Chromosomes Chromosomes Chromosomes

Treatment Time (Hour) Treatment Dose (ppm) Mean± SD Mean± SD Mean± SD

0.5 20 2.33 ± 1.04 1.16 ± 0.15 -
1 20 4.16 ± 0.64 3.7 ± 0.87 -
2 20 - 3.6 ± 0.91 -
5 20 7.8 ± 2.48 5.7 ± 2.42 -
10 20 - 0.2 ± 0.07 5.2 ± 1.62
24 20 - 3.5 ± 0.92 2.5 ± 1.02
72 20 No Division

SD: Standard Deviation

Fig. 1: Broken chromosome abnormalities caused by uranium in the root tip cells of Cicer arietinum A, Phaseolus
vulgaris B, Vigna anguiculata C and Phaseolus coccineus D 
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Fig. 2: Bridge chromosome abnormalities caused by uranium in the root tip cells of Phaseolus vulgaris A, Vigna
anguiculata B and Phaseolus coccineus C

Fig. 3: Adherent chromosome abnormalities caused by uranium in the root tip cells of Phaseolus vulgaris A, Vigna
anguiculata B and Phaseolus coccineus C

Various chromosomal abnormalities at different treatment for 1 and 2 hours in the seeds of Vigna
stages of mitotic division were detected in the cells of root anguiculata while the chromosomal bridges were found
tips that were exposed to the uranium. These only at the end of the uranium treatment for 10 and 24
abnormalities differed depending on the treatment hours in the seeds of Phaseolus coccineus (Table 4).
duration. Untidy distribution of chromosomes,
chromosomal adherence and broken chromosomes were DISCUSSION
observed frequently (Fig. 1-3 and Tables 1-4). As shown
in Table 2, chromosomal bridges were seen only at the In this study, the effect of uranium on mitotic cell
end of the uranium treatment for 2 hours in the seed of
Phaseolus vulgaris. Table 3 shows that the chromosomal
bridges were seen only at the end of the uranium

division in the root tip of Cicer arietinum, Phaseolus
vulgaris, Vigna anguiculata, Phaseolus coccineus was
investigated.  The  frequency  of mitotic cell division was
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affected by uranium depending on the time of exposure. 6. Çelik A., A. Kartal, A. Akdo an and Y. Kaska, 2004.
The treatment by uranium resulted in chromosomal
abnormalities in the cells. Similar results were obtained in
studies made by other scientists. They found that mitotic
index decreased as a result of treatment on the root tip
cells of Allium cepa [17] and Vicia faba L. [4]. Another
studyindicated that copper chloride decreased the mitotic
index and led to chromosomal abnormalities as
chromosomal adherence and chromosomal bridge in the
root tip cells of Vicia hirsuta [1]. In this study the mitotic
division frequency was risen depend on treatment time of
0.5, 1, 2 and 5 hoursAfter 24 and 72 hours of treatments,
the frequency of mitotic division decreased depending on
increase treatment time. We observed that the frequency
of mitotic cell division increased in the seeds of
Phaseolus vulgaris, Vigna anguiculata, while it
decreased in the seed of Cicer arietinum and Phaseolus
coccineus At the end of 24 and 72 hours of treatment, it
was observed that cell division entirely stopped. The
reason of this difference may be that uranium is a
radioactive element and it causes different effects on
different types of seeds. structural difference of seed
testas are one of the important feature. Radioactive
elements can pass to plants through soil and then can
reach people [9]. studies about the role of uranium in soil
and plants are poorly [18]. Thus, we tried to determine the
cytogenetic effect of uranium on root tip cells in some
legume seeds that often consumed as a food by the
people.
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