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Effect of herbicides on mitosis of Hibiscus cannabinus Linn.
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ABSTRACT

The decreases in the mitotic index were observed after treatment of 2,4-D, Oxyfluorfen and
Glyphosate.The mitotic index decreased from 8.45 to 3.56 at 1000 to 5000 ppm of Hibiscus cannabinus
Linn, 8.26 to 2.84 at 1000 to 8000 ppm of Oxyfluorfen and 9.44 to 4.62 at 5000 to 25000 ppm of
Glyphosate. The percentage of abnormalities in root tips cells increased gradually with increase in
concentrations of herbicides. The percentage of abnormalities in root tips cells were 0.33 to 3.11 at
2000 to 5000 ppm of 2,4-D, 1.07 to 2.92 at 2000 to 8000 ppm of Oxyfluorfen and 0.62 to 2.54 at 15000
to 25000 ppm of Glyphosate. The abnormalities like binucleolate cells and clumping of chromosomes
were observed.
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INTRODUCTION

The growth of the plants can be described
in term of cell division, cell enlargement and cell
differentiations. Due to spray application of
herbicides some irregularities were induced in
Hibiscus cannabinus Linn. These irregularities have
thus imbalance the metabolic activities of plants,
which then could not give rise to the mature tissue.

The present study deals with the inhibition
and the behavior of the dividing cells in mitosis from
the following treatment of 2, 4-D, Oxyfluorfen and
Glyphosate.

MATERIALS AND METHODS

A large number of seeds of Hibiscus
cannabinus Linn. were treated with 50 ml of various
concentrations of 2,4-D (1000 to 5000 ppm),
Oxyfluorfen (1000 to 8000 ppm ) and Glyphosate (
5000 to 25000 ppm ) prior to lethal dose for
germination up to 24 hours. The seed soaked in
distilled water for the same period were used as
control. After treatment they were washed
thoroughly in distilled water and allowed to

germinate in petridishes lined with double layered
moistened filter paper under laboratory conditions.
Similarly, seeds soaked in distilled water were kept
for germination under similar condition and used
as control.

Root tips of seedlings were fixed in freshly
prepared carnoy’s fluid (3: 1, ethanol: glacial acetic
acid) for 24 hours. Root tips then washed thoroughly
with distilled water and were stored in 70 % alcohol.
The root tips were hydrolyzed for 7 to 10 minutes in
1 N HCL at 60°C. Slides were prepared by squash
method using iron alum as mordant and
hematoxlylin stain. The slides were made permanent
by using acetic-acid- butanol grades and mounts in
D.P.X.

The dividing cells in metaphase and
anaphase were scored for chromosomal aberration
prior to lethal dose. The mitotic index was calculated
by applying the following formula.

Total no.  of dividing cells observed

Mitotic index   =

Total no. of meristematic cells observed



RESULTS AND DICUSSION

In control root tips, the mitosis was normal
in Hibiscus cannabinus Linn. The mitotic index was
14.21 in 24 hours treated seedlings.

2,4-D
2,4-D induced some abnormalities such

as binucleolate cells  at all concentrations and
chromosomal bridges at 4000 and 5000 ppm of
herbicide. The percentage of abnormalities at 1000,
2000, 3000, 4000 and 5000 ppm was 0.0, 0.83,
1.30, 3.0 and 3.71, respectively (Table 1, fig. 1).
The frequency of abnormalities increases with
increasing concentrations of herbicide.

This herbicide also affected the division of
meristematic cells in root tips cells. The rate of
mitosis decreased with increased in concentrations
of herbicide. The mitotic index at 1000, 2000, 3000,
4000 and 5000 ppm was 8.45, 6.72, 6.12, 4.64,
and 3.56, respectively as against 14.71 in control
(Table 1, fig. 2).

The cells at resting stage had single
nucleolus in nucleus. But, however, some of the cells
showed binucleolate condition with various
percentages. The cells with binucleolate condition
showed nuclei were mostly equal in size.

Oxyfluorfen
In Oxyfluorfen, treated root tips of

seedlings were showed clumping of chromosomes
at 4000, 6000, and 8000 ppm and precocious
movement at all concentrations of herbicide except
lower most ones. The percentage of abnormalities
was 0.0, 1.07, 1.6, 2.79, and 2.92 at 1000, 2000,
4000, 6000 and 8000 ppm, respectively (Table 1,
fig.3). The percentage of abnormalities was
increased as the concentrations of herbicide
increase. The mitotic index decreased with
increasing concentrations of herbicide. The mitotic
index at 1000, 2000, 4000, 6000 and 8000 ppm
was 8.26, 6.48, 4.77, 3.41 and 2.84, respectively
(Table 1, fig. 4).

Glyphosate
 This herbicide induced abnormalities like
binucleolate cells and grouping of chromosomes at
15000, 20000 and 25000 ppm in root tips.  The

percentage of abnormalities at 5000, 10000, 15000,
20000 and 25000 ppm was 0.0, 0.0, 0.62, 0.99,
and 2.54, respectively (Table 1, fig. 5).

The percentages of abnormalities were
increased as the concentrations of herbicide
increase. The mitotic index also reduced as the
concentrations of herbicide increased. The mitotic
index was 9.44, 5.82, 5.04, and 4.62 at 5000, 10000,
15000, 20000 and 25000 ppm, respectively
(Table 1, Fig. 6).

DISCUSSION

Mitosis was found to be normal in control
seedlings of Hibiscus cannabinus Linn.

2, 4-D
 This herbicide induced chromosomal

aberration like binucleolate cells. The binucleolate
cell formation might have been due to the
constriction of fully formed nucleus in two pieces
and failure of plate formation. This herbicide affects
the number of dividing cells and decreased mitotic
index. Similar results were reported by Doxey and
Rhodes (1949) on Allium cepa, Nygren (1949) on
Allium cepa, Crocker (1953) on Effect of herbicides
2, 4-D Sawamura (1964) on Allium triticum,
Tradescantia spp. And  Vicia faba, Alekperor et
al.(1964) on Allium fistulosa,Mohandas and Grant
(1972) on some weeds, Rojik et al.( 1973 ) on Vicia
faba, Strove ( 1973 ) on barley, Dharurkar and
Dnyansagar   ( 1974 ) on Eichhornia crassipes,
Sikka and Sharma ( 1976 ) on Allium spp. Tomkins
and Grant (1976) on some weeds, Bayliss ( 1977 )
on Daucus corota, Prasad and Das ( 1977 ) on Vicia
faba, Mauras and Pareyre  ( 1977 ) on Allium
sativum, Kolhe ( 1979 ) on some weeds, Hadke (
1980 ) on Psoralea corylifolia, Bakale and Hadke (
1981 ) on Euphorbia geniculata, Deshmukh  ( 1981
) on Cassia occidentalis, Lagasca mollis and
Corchorus olitorious, Bakale et al. ( 1981 ) on
Malvastrum coromendelianus, Bakale and Kolhe (
1981 ) on Solanum xanthocarpum, Sheleg and
Deeva ( 1987 ) on barley, Dzhelepov ( 1988 ) on
wheat,  Bakale and srinivasu   ( 1989 ) on  Psoralea
corylifolia, Grover et al. ( 1990 ) on Allium cepa,
and Barely, Trivedi and Alok ( 1991 ) on Mecardonia
procumbens, Jain ( 1993 ) on Chenopidium album,
Bobde ( 1993 ) on Crotolaria juncea, Gopal (1993)
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Fig. - 1: Graph showing percentage of abnormalities in root tips cells at different concentrations of 2,4-D.

Fig.  - 2: Graph showing mitotic index of root tips cells at different concentration of 2,4-D.

Fig. - 3: Graph showing percentage of abnormalities in root tips cells at different concs. of oxyfluorfen (goal).
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Fig. - 5: Graph showing percentage of abnormalities at different concentrations of glyphosate.

Fig. - 4: Graph showing mitotic index of root tips cells at different concentrations of oxyfluorfen (goal).

Fig. - 6: Graph showing mitotic index of root tips cells at different concentrations of glyphosate.
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on Medicago sativa and Kulkarni (1998) on
Crotalaria medicaginea var. luxurians.

The chromosomal bridges were observed
in the present study. They were found when
chromosome fail to separate at the time of
anaphase. Similar results were repor ted by
Dharurkar and Dnyansagar ( 1974 ) on Eichhornia
crassipes, Bakale and Hadke ( 1981 ) on Euphorbia
geniculata, Bakale et al.( 1981 ) on  Malvastrum
coromendelianus, Bakale and Kolhe ( 1981 ) on
Solanum xanthocarpum,  Jain ( 1993 ) on
Chenopidium album, Gopal  ( 1993 ) on Medicago
sativa and Kulkarni ( 1998 ) on Crotalaria
medicaginea due to applications of 2,4-D.

Oxyfluorfen
This herbicide induced chromosomal

aberration like precocious movement of
chromosomes in root tips cells. It might be due to
sudden contraction of some spindle fibers due to
the toxic effects of herbicide.  Similar results were
reported by Gopal (1993) on Medicago sativa and
Kulkarni (1998) on Crotalaria medicaginea var.
luxurians due to application of oxyfluorfen.

In present study, the root tip cells showed

clumping of chromosomes. This may be due to
metaphase chromosomes became thick and finally
stick together forming a compact clump. Gopal
(1993) on Medicago sativa and Kulkarni (1998) on
Crotalaria medicaginea reported clumping of
chromosomes due to application of oxyfluorfen.

Glyphosate
In present study, some chromosomal

abnormalities induced due to application of
glyphosate. Binucleolate cells and grouping of
chromosomes observed at higher concentrations
of herbicide. The grouping of chromosomes might
be due to the effect of herbicide on the condensation
cycle of chromosomes. Upchurch and Baird (1972)
Mosher   et al. (1976) on Crotolaria juncea, Vaughn
and Duke( 1986 ) on Glycin max, Ditomasa ( 1988
) on Pea,  Jain ( 1993 ) on Chenopodium album,
Bobde ( 1993 ) on Crotolaria juncea,  and Kulkarni
( 1998 ) on Crotalaria medicaginea var. luxurians
reported grouping of chromosomes as well as
binucleolate cells due to application of glyphosate.

Of the three herbicides used in the present
study bring about physiological and structural effects
which ultimately lead to cassation of growth of plants
and finally resulting in to its death.
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