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Cytogenetic effect of Bavistin on root meristem cells of Allium cepa
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Abstract: Cytological changes in Allium cepa root tip cells induced by Bavistin were observed. Mitotic index and root length decreases with increase in
concentration and duration, however, various types of abnormalities increases. These abnormalities are chromosome breaks, c-metaphase and stickiness in

metaphase and multipolar arrangements of chromosomes, laggard, diagonal and bridges in anaphase.
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Introduction

Allium cepa has been used as test material to study the effects
of various chemicals world wide (Liu et al., 1996; Agarwal and
Chauhan, 1997; Yadav and Chauhan, 2000). Bavistin is a fungicide
chemical. Itis used to control a wide range of fungal diseases in plants
such as leaf spot, blotches and blights, fruit spotand rot, scab, corn
and tuber decay etc. Itis used on cereals cotton, grapes, sugar beet
etc under most climatic conditions world wide. At high doses it causes
spermatogenic, foetotoxics clastogenic effects on mammals.

Bavistin has been adequately tested for genotoxicity in a
range of assay. In the present study the effect of Bavistin on root tip
cells of Allium cepa were evaluated.

Materials and Methods

Fungicide Bavistin was first dissolved in a little amount of
DMSO (Dimethyl sulfo oxide) to get stock solution of 10,000 mg L.
Subsequently various concentration of bavistin (15, 30 and 60
mg L') were prepared by using distilled water.

Intact primary root meristem, 2 to 4 cmlong, from bulbs of
Allium cepa L. (2n=16) grown in Hogland’s medium (Kihiman, 1975)
were used as the assay system. The roots were treated with test
solutions for 24 and 48 hr. A batch of bulbs with root meristems
treated for 24 hr were subjected to a 24 hrrecovery in Hoagland’'s
medium. For pretreatment the root tips were firstly treated with p-
dichlorobenzene and after the 3 hr were fixed in fixative. At the end
of each treatment the root meristems were excised from the bulbs
washed and fixed in glacial acetic acid: ethanol (1:3) for cytological
analysis following haemotoxylin method (Darlington and Lacour,
1976) for chromosomal analysis. The results were statistically
analyzed to determine any significant difference from respective
control (Gomez and Gomez, 1984).

Results and Discussion

The effect of fungicide Bavistin on Allium cepa was
observed for both morphological parameters i.e. root length as well
as cytological parameter i.e. mitotic and chromosomal assay.

The root length was found to'be 4.9 cm in control whereas
in the treated bulbs it was 3.4,2.5and 1.8 cmin 15, 30 and 60
mg L™, respectively (Table 1). Thus the results shows that Bavistin
inhibited root growth in a dose dependent manner.

The mitotic index in control was 6.46% and in treated root
it was 5.22%, 5.02% and 3.71% in various concentrations
respectively at 24 hr. The mitotic index in control was 6.13% and
5.16%, 4.28% and 2.83% at different doses respectively at 48 hr
(Table 2). Thus significant reduction in mitotic index with increase in
concentration and with duration of treatment was observed. However,
there was maximum inhibition at 60 mg L. The percentage of
aberrant cells was significantly increase ina dose dependent manner
(Table 3). Analysis revealed various abnormalities such as
chromosome breaks, c-metaphase and stickiness in metaphase
and multipolar arrangement of chromosomes, laggard, diagonal
and bridge in anaphase (Table 3).

Table - 1: Effect of various doses of bavistin on root growth

Compound and concentration (mg L") Root growth (cm)

Control 49+0.45
Bavistin
15 344072
0 2.5+0.81
60 1.8+0.28

Table - 2: Effect of Bavistin on the mitotic index of root meristem cells of
Allium cepa

Concentration Treatment (hr)
(mgL") 24 48
Control 6.46+0.44 6.13+0.68
Bavistin
15 5.22+0.27* 516 £0.75*
0 5.02+0.98* 4.29+0.54*
60 3.71£1.02* 3.14£0.81*

Data were obtained from 4000-5000 cells and are expressed as mean + S.E.
from three replicates. *p<0.05, *p<0.001 compare to the corresponding control.

Research in Environment and Life Sciences May, 2008



Guptaetal.

Table - 3: Chromosome and mitotic aberration in the root meristem cells of Allium cepa exposed to bavistin for 24 and 48 hr

Chromosome aberrations Mitotic aberration
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15 24hr 143 1 15 16 118 517 27 2 - - 1 - 2 18.51 15.38
48hr 150 2 18 2 1333 503 2 3 - - 1 - 1 19.23
30 24hr 138 2 15 17 1231 <519 27 3 - - 1 1 1 2222 18.51
48hr 133 2 17 19 1428 582 25 4 - 1 - 1 280
60 24hr 157 1 2 21 1337 51 19 2 - - 1 36.84 26.31
48hr 152 1 VA] 24 1578 519 16 3 1 - 1 1 2 4375

Chromosomal aberrations were scored from 150-200 cells. Mitotic aberrations were scored from 400-500 cells

The cells exposed to higher concentration (60 mg L) did
not undergo proper division or recovery whereas in lower
concentration (15 mg L") recovery was seen (Table 3).

From the present study it was revealed that Bavistin causes
mitodepression and cytotoxicity in dose dependent manner. It could
be due to failure of some of cells entering the mitotic cycle whichisa
commonly observed physiological response of cells exposed to
pesticide stress (Kergommeaux et al., 1983). The reduction in
mitotic index was also found in Allium cepa treated with various
concentration of paper will effluent (Mishra, 1997).and in Vicia faba
treated with leachates from tannery solid waste (Chandra et al.,
2004).

Various other pesticides have also been shown constituently
to produce mitotic abnormalities (Grant, 1978; Bodr, 1983; Panda
etal., 1989). The increase in mitotic and chromosomal aberration
was also found in Allium cepa treated with paper mill efluent (Mishra,
1997) and in Vicia faba treated with leachates from tannery solid
waste (Chandra et al., 2004). Mitotic abnormalities such as
c-metaphase, lagging chromosome, unequal distribution
(unsynchronized) resulting from disruptive effect on spindle
apparatus (Grant, 1978). Stickiness has been shown to be the
result of entanglement of interchromosomal chromatin fibres and this
lead to subchromatid connection between chromosomes.
Chromosome aberrations such as bridges and fragments resulting
from a clastogenic action on chromosomal DNA (Grant, 1978).
Mitotic abnormalities possibly were induced by effecting the spindle
microtubules.

Thus the present results show that Bavistin induced mitotic
abnormalities as well as some chromosomal abnormalities through

its effect on spindle. The occurrence of chromosomal and chromatid
break indicated clastogenic action as well. The effect of bavistin on
DNA leads to the inhibition of root growth.
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