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Abstract :

Treatment of vicia faba L.with different concentrations of cumicidin and
curacrone for 3,6,12 and 24 h, showed chromotoxic effects on mitotic and
meiotic cells. Both compounds reduced the mitotic activity and resulted in
accumulation of metaphase cells, where other phases are reduced with few
exceptions. Effects also include inhibition of cell division and induction of
chromosomal abnormalities. The percentage of mitotic abnormalities
increased as the concentration of the insecticide increased and when the time
of treatment is prolonged. Types of abnormalities as c-metaphase, stickiness,
disturbed, bridges and Lagging were observed.

Meiotic analysis of sprayed plants showed that all treatments increase the
percentage of abnormal pollen mother cells and pollen sterility. This
relationship follows the same trend as for mitotic results. Few types of meiotic
abnormalities were observed such as Lagging, disturbed, and sticky cells.

In general it could be concluded that inspite of mutagenic effects of both
insecticides cumicidin was found more effective on mitosis and induce
abnormalities than curacrone. Such genotoxic effects warrants frequent use of
these insecticides to protect plant. These results Lead to the importance of
cytogenetic studies such chemical products before applications.

Introduction:

Numerous insecticides extensively used in modern agriculture practice
for disease control. Such control to the pathogenic organisms infecting crop
and horticulture plants is an accepted despite of the secondary consequences
of most of these insecticides Wuu & Grant 1966, 1969 Rao et al., 1987 and
Pandy et al., (1994).

Previous studies investigate the harmful effects of insecticides and
possibility to change heredity material of tested plants, with the tendency to
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pass to the next generations. However, the potentialities of insecticides as
mutagenic agents to the non-target organisms are worthy of extended study
(Amer & Farah, 1983). In this contest, it seems highly reasonable to study
the consequence effects of these two well known insecticides on mitosis and
meiosis of Vicia faba L.

Materials and methods:

Root meristems (1 - 2 cm Length) of common broad beans (Vicia
faba L., 2n = 12 ) were exposed to different concentrations (0.1, 0.5, land 2
(percent) of Cumicidin 80 % and Curacron 70% insecticides, structural and
chemical formula listed below) for four time intervals (3, 6, 12 and 24 h).
The range of concentrations used was below the recommended dose used
for crop protection. After treatments root tips were excised, fixed in 3: 1
ethanol - acetic acid solution and stained by feulgen reagent (Badr. 1988)
Control experiment was carried out for each concentration and time of
treatment in order to compare cytological parameters studied. For each
treatment four slides were prepared and examined for mitotic analysis.

For meiotic study, plants (7-10 plants for each treatment) were
sprayed twice at flowering stage using the same concentrations of preurous
mitotic treatments. Flower buds were gathered 36 hours after the last spray,
fixed in fixing solution (same as mitosis) for 24 hours and examined using
2% aceto-carmine stain.(Haroun and Ali 1993)

Name Structural and Chemical Formula

Curacrone 70

ClI o
Br—<$— . p<® = CH,=CH,

S-CH,-CH, -CH,
0-4 bromo -2- chlorophenyl. O-ethyl -S- propyl- phosphorothioate.

Cumicidin 80 CH, - CH - CH, C=N

I I _
o < >cH——cCc-0-cH-< >ol >
11
(8]

Cyano (3-phenoxyphenyl) methyl 4-chloro alpha (1- methyl ethyl)
benzeneacetate.

Results and Discussion:
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1 - Mitotic studies.

A - Cumicidin
Mitosis found normal in the root, cells of the untreated plant (control)
with little reduction in mitotic index as the time of treatment prolonged.
Only few numbers of aberrated cells were observed in control cells
recording 1.4 % of abnormal metaphase at 24h treatment.

Mitotic analysis showed gradual decrease in the mitotic index either
by increasing, the concentrations of Cumicidin or the time of treatment
prolonged (Fig 1), similar to the same trend reported by Pandy et al., 1994,
and Adam et al., 1990. Compare the mutagenic effects of this insecticide,
within the applied concentrations , our results showed that mitotic index
values were slightly lower than that of the control values at lower doses
(0.1and 0.5%) treatments. whereas MI values of the other two concentration
(1 and 2 %) , were found sharply decreased. This reduction, decrease as the
time of treatment increase recording value of 2.8 MI at 2% concentration
and 24h. treatment, (Table 1). The increases in the concentration and time
significantly increase mitotic inhibition and ensures the harmful effect of
Cumicidin on the mitotic division (Fig 1)

In contrast the percentage of stage index at metaphase increased
which indicate the accumulation of cells at this stage (Badr 1988) which
consequently affect the following stage index (anaphase and telophase).
Within the applied concentrations and the time of treatment, the percentage
of stage abnormalities showed positive relationship. It increase as the
concentration increases and or the time of treatment is prolonged as
previously reported by Golam & Alam (1986) Rao et al (1987) ,Grover &
Malhi (1988) and Badr (1988)

Detail analyses of mitotic abnormalities recorded various types of
aberrations. The highest values were recorded at the higher concentration
and longer time of exposure (42.5 % for 2% concentration and 24h.
treatment Table 2 and Fig 2). Types of ¢ - metaphase and multipolar cells
recorded the higher percent of abnormalities. It increased gradually as the
time prolonged at all concentrations applied. In contrast sticky types were
found lower post 3 and 6 h. time and increased significantly post 12 and 24-
h of exposure whears, lagging types exposure did not show any definite
relation with neither concentration nor time of exposure . Other types of
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abnormalities such as disturbed, breaks only increased significantly post 24-
h, exposure .

B - Curacron:

Mitotic index, stage index and abnormalities of this insecticide are
listed in table 3. At time of 3 and 6 h treatment, mitotic index found not
differ greatly from control value especially at lower doses of 0.1 and 0.5
concentrations. As seen in Fig.3 it seems that mitotic index values decrease
as the concentrations increase and the time of treatment prolonged (pandy et
al 1994 Adam et al 1990 and Golam & Alam 1986, Grover & Malhi 1988
Haroun & Ali 1993). Compare this effect with that of Cumicidin found that
curacron is less lethal on mitotic index than cumicidin, ( the lowest values
of MI recorded were 2.8 and 3.2 for cumicidin and curacron respectively ).

Regarding stage index, the data listed in Table 3 showed with few
exceptions , that the values of prophase, index anaphase and telophase I
Index were decreased that of the in contrast to that of the values metaphase
which increased compared with to the control.

The abnormality results showed that it follow the same trend as that of
Cumicidin, where its percentage increases as the time of treatments is
prolonged (Table 3).

Types and percentage of abnormalities caused by Curacron are listed
in Table 4. C-metaphase type is more frequent than c- anaphase.

It recorded a high percentage compared to the other types in general.
All types of aberration, showed a positive relationship to the concentration
of insecticide and to the time of treatment (Fig.4). Nevertheless sticky and
multipola cell types were recorded somehow in high concentrations.
Lagging and bridges with some other types of aberrations as micronuclei,
disturbed and fragments were also recorded.

2 - Meiotic studies

Our results showed that treatment of flowering plants with both
insecticides (Cumicidin and Curacran) had induced abnormal pollen mother
cells (Table 5). The percentage of meiotic abnormalities in observed PMC's
(pollen mother cells) found to be increased as the concentration of both
insecticides and increased as compared to the control, (Fig.5) record values
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29 and 21.8 percentage for Cumicidin and Curacron at 2% concentration
respectively. Applications of these insecticides show somehow higher
percentage of abnormalities compared with the other types of insecticide
investigated by Amer & Farah (1987).

Induction of abnormal PMC’s by insecticides treatments was
previously recorded by many authors (Amer & Farah 1980, 1983, 1987,
Golame & Alam (1986), and Reddy & Annadurai (1992), confirming the
mutagenic effects of insecticdes on meiotic chromosomes. No doubt these
effects accumulate in the gametic cells and concequently affect pollen
viability where cells are poorly functioning and can not withstand in
competition with normal ones (Haroun & Ali, 1993). Positive relationship
was recorded between percentage of pollen viability and percentage of
meiotic abnormality (Table 5). Types and percentage of meiotic
abnormalites were also recorded. Lagging, sticky, disturbed and micronuclei
types of abnormalities were recorded at different concentrations and
increased as the concentration in both insecticides increased.

In general, it could be concluded that the tested insecticides were
found have lethal effect on mitotic and meiotic cell division. They induce
darresting the rate of dividing cells and induce cytological disturbance
during mitosis and meiosis recording different types of abnormalities. A.
linear relationship was recorded between percentage of concentration and
percentage of mitotic and meiotic abnormalities showed negative
relationship. The same results were also recorded between rate of cell
division and the applied concentrations and or time of exposure to presently
tested insecticides. Data analysis confirm the genotoxic effects of these
tested pesticides similar to the toxic pesticides and chemicals which are
previously tested by Adam et al (1990), Bellani ef al (1991), kumar & Sinha
(1991), and Ahmad & Yasmin (1992) and Pandey ef al (1994).

Results in this study pointed out to the chromotoxic effects of both
insecticides. Together with previous works the results warrants
indiscriminate spraying plant with pesticides and the wide use of other
chemical products. It also point to the importance of mutagenic testing of
the applied chemicals and pesticides before use.
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(Table 1)

Effects of different concentrations of Cumicidin
insecticidc on mitotic index (MI), stage index and
abnormalities (%abn.) of each stage in root tips

of Vicia faba L.

Prophase. Metaphase. | Anaphase. Telophase

Tl:;’at. MILS.E. index - %abn. | index T %abn. | index . %abn. | index : %abn.
3h.Cont. | 11.88+0.21 | 442 | 0.7 | 27.1 | 09 | 175 | 09 | 11.2 | 0.7
0.1 11.10+041 | 492 | 25 | 262 | 42 | 171 | 4.7 7.5 3.7
0.5 10234+0.7 | 475 | 27 | 269 | 10.7 | 16,5 | 11.2 | 9.1 10.1

1 7.64+052 | 40.7 57 | 338 251 | 157 165 | 98 | 145

2 512+0.52 | 40.7 | 57 | 332 | 251 (163 | 193 | 98 | 175
6h.Cont. | 11.4+037 | 431 09 | 282 12 | 164 | 0.7 | 123 1.0
0.1 10.9+0.56 | 422 | 3.1 | 322 | 42 | 154 | 5.1 10.2 | 4.1
0.5 99+0.11 | 41.7 | 49 | 303 | 11.1 | 149 H 109 | 13.1 | 4.1

1 7.8+082 | 409 | 62 | 31.1 | 19.6 | 142 | 17.2 | 13.8 | 15.1

2 57+13 383 7.1 | 347 | 265 | 155 | 221 | 11.5 184
12h. Cont. | 10.6+ 0.72 | 41.5 1.0 | 275 12 | 185 09 | 125 @ 09
0.1 97+0.61 | 41.1 42 | 337 49 | 121 @ 43 13.1 43
0.5 95+ 0.7 402 50 | 339 132 | 11.8 | 11.7 | 141 117

1 7.1+ 0.66 | 387 64 | 351 275 | 131 172 | 131 172

2 63 +037 | 357 ¢ 7.5 | 387 351 | 12.8 20.1 | 12.8 @ 20.1
24h.Cont. | 93 +0.61 | 40.1 1.3 | 257 14 | 20.1 1.2 | 14.1 1.0
0.1 87+024 | 352 44 | 287 52 [175 73 18.8 49
0.5 75+ 031 | 321 6.1 | 334 157 | 17.1 153 | 174 @ 13.7

1 41+081 | 305 7.2 (372 251 | 153 221 | 17.0 142

2 28+046 | 297 ¢ 79 | 39.7 354 | 102 @ 299 | 204 | 225
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( Table: 2)

Types and percentage of abnormalities recorded in Vicia
faba L. root tips treated with different concentrations
of Cumicidin as compare to the control.

Types and percentage of abnormalities

Treztt/znent T(;t;ll.% CM. CA St Bridge | Lagg | nultip | Others
3h Cont. 2.7 0.0 0.0 0.3 0.4 0.0 2 0.0
0.1 4.1 0.0 0.0 1.1 0.9 0.0 2.1 0.0
0.5 13.5 2.1 0.0 23 2.9 1.7 2.7 1.8
1 19.1 5.0 0.0 3.1 3.0 1.8 48 1.4
2 25.2 6.0 1.1 3.9 4.1 22 5.7 22
6h Cont. 26 0.0 0.0 0.0 0.5 0.0 2.1 0.0
0.1 5.6 0.0 0.0 1.3 0.9 0.7 2.3 0.4
0.5 17.2 3.3 0.0 3.1 23 23 4.7 1.5
1 253 72 1.8 3.1 2.7 3.1 5.3 2.1
2 333 11.0 | 22 33 3.4 3.8 6.9 2.7
12h. Cont. 2.8 0.0 0.0 2.0 0.5 0.0 0.3 0.0
0.1 7.1 2.4 0.0 1.7 0.7 0.0 23 0.0
0.5 229 5.6 2.3 2.1 1.8 3.1 6.0 2.0
1 27.7 7.7 2.7 2.7 23 3.0 7.1 22
2 35.1 9.9 45 3.4 2.9 3.4 7.7 3.3
24h. Cont. 2.2 0.0 0.0 2.0 0.2 0.0 0.0 0.0
0.1 14.7 2.6 1.1 3.1 2.4 0.0 3.7 1.8
0.5 27.6 6.9 3.0 3.3 2.8 22 6.4 3.0
1 31.5 8.2 3.4 3.4 29 3.0 7.1 3.5
2 42.5 10.7 7.1 42 3.7 3.3 8.1 5.4

CM :C - meataphase
CA :C - anaphase
St : stickness
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Effects of different concentrations of Curacron insecticide
on mitotic index (MI ), stage index and abnormalities

( Table: 3)

(abn.) of each stage in root tips of Vicia faba L.

Treat. MI + S.E. Prophase. Metaphase. | Anaphase. Telophase
% - % abn. % abn. % abn. % abn.

3 Cont. 11.88 £0.12 | 44.2 1.1 | 27.1 1.5 175 | 09 112 | 0.7
0.1 12.02+0.6 | 448 | 2.1 | 252 | 3.7 189 | 3.2 13.1 | 2.1
0.5 11.70+£03 | 43.1 | 23 [ 250 | 7.9 192 | 9.2 127 | 74

1 10.50+0.5 | 465 | 42 | 237 | 103 | 181 | 124 | 11.7 | 11.7

2 7.81+0.43 | 50.1 5.1 221 | 19.1 | 17.6 | 156 | 162 | 15.1

6 h. Cont. | 11.40+£0.36 | 43.1 09 | 282 1.2 163 | 0.7 12.4 1.0
0.1 11.71+£0.7 | 472 | 3.7 | 30.7 | 4.0 8.4 43 13.7 | 2.5
0.5 10.50 +0.22 | 47.0 | 3.9 | 30.5 | 8.7 9.6 7.9 129 | 85

1 8.11+0.37 | 44.1 5.1 332 | 151 | 12,6 | 13.7 | 10.1 | 13.7

2 7.9940.71 | 41.2 | 62 | 339 | 232 | 147 | 19.2 | 102 | 15.2
12h. Cont. | 10.6 +0.26 | 41.5 1.0 | 27.5 1.2 18.5 1.0 125 | 09
0.1 99 +04 359 | 29 | 292 | 3.1 18.1 52 16.8 | 3.7
0.5 10.1+033 | 372 | 47 | 29.7 | 102 | 174 | 10.7 | 157 | 10.5

1 72 40.62 | 37.7 | 53 | 30.1 | 23.1 | 16.7 | 183 | 155 | 154

2 5.0 £0.51 392 | 69 | 337 | 312 | 163 | 22.6 | 10.8 | 21.1
24h. Cont. | 9.3 +0.72 40.1 1.3 | 257 | 1.21 | 20.1 1.2 14.1 1.0
0.1 65+1.1 342 | 5.0 | 277 | 42 | 202 | 7.0 179 | 45
0.5 7.1 £0.11 37.5 | 57 | 315 | 151 | 17.6 | 11.7 | 13.4 | 11.7

1 5.0+0.31 32.1 6.1 321 | 224 | 179 | 192 | 179 | 172

2 32402 307 | 69 | 342 | 341 | 159 | 25.1 | 19.2 | 22.6
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(Table : 4)
Types and percentage of abnormalities induced by
Curacron insecticide in Vicia faba root tips

Types and percentage of abnormalities
Treatments T?,/t:l'
% CM CA | Stick | brid. | Lagg | mnlitipol | others
3h. Cont. - - - 0.7 - 2.0 - 2.7
0.1 - - - 0.9 - 22 - 3.1
0.5 1.9 - 1.5 1.2 - 2.5 - 7.1
1 1.9 - 1.7 2.5 1.5 3.7 1.5 12.8
2 3.1 - 34 2.7 2.0 4.6 1.8 17.6
6 h. Cont. - - - 0.5 - 2.1 - 2.6
0.1 - - 1.3 0.7 0.5 2.3 - 4.8
0.5 3.1 - 2.9 1.5 - 3.5 1.0 12.0
1 3.7 1.7 32 1.9 3.0 4.5 1.7 19.7
2 5.4 33 33 2.5 3.5 4.1 32 253
12 h. Cont. - - - 0.5 - 2.3 - 2.8
0.1 3.1 - 1.0 1.1 - 2.7 - 7.9
0.5 3.5 - 2.6 1.4 1.0 32 1.2 12.9
1 52 3.3 3.1 1.7 2.5 3.5 2.1 21.4
2 7.5 3.4 32 2.5 29 5.1 2.7 273
24 h. Cont. - - 0.8 0.0 - 2.0 - 2.8
0.1 2.3 1.4 1.5 2.1 - 3.0 - 10.3
0.5 4.5 2.7 2.7 2.5 2.9 5.1 2.6 23.0
1 7.6 2.1 3.0 2.7 2.9 5.8 3.1 27.2
2 9.2 3.0 3.7 3.4 3.0 8.6 39 34.8
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(Table:5)

Percentage, types of abnormalites, and pollen fertility induced by
different treatments of Cumicidin and curacron insectside .

PMC’s % of Percentage and types of abnormalites % of
Treatment | o o4 abn. Lagg Stick | disturb | Micro Pol.le.n
PMC’s fertility
Control 62 1.6 0.5 0.6 98.7
Cumicidin
80 13.7 0.5 5.9 4.2 3.1 79.1
0.1
0.5 65 17 1.9 6.1 5.0 4.0 75.5
1 72 23.6 2.7 7.5 8.9 4.5 61.7
2 69 29 3.6 8.4 124 4.6 57.3
Curacron
0.1 71 11.3 1.0 4.0 3.1 3.2 82.3
0.5 87 14.9 1.9 4.5 4.7 3.8 76.1
1 98 19.4 24 7.2 5.8 4.0 65.2
2 64 21.8 2.7 7.7 7.2 4.2 61.9

PMC’s ( Pollen Mother Cells ) .

abn. abnormal
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