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Abstract

Malathion is a pesticide that is used to kill insects on agricultural crops and
store products. Chemical control of the harmful organism of crop plant is
an accepted measure at the present time. Nowadays modern insecticides are
used in all over the world. Among the modern insecticides organic
phosphate is being extensively used in agriculture, the importance of which
is undoubtedly economic due to its low cost and ease of application. But it
is now evident that the use of this insecticide has many secondary
consequences [Lin et; al.1984 b, Pellegrini and Santi 1972, Talcotl et; al.
1979 a, Toia et; al. 1980]

The insecticide has been shown to causes chromosomal aberrations. The
present study was therefore undertaken to examine the effect of insecticide
and biopesticide on seed germination of Vicia faba L.

Keywords: Malathion, Leaf extract of Azadirachta indica and seeds of
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Material and Method

This experiment was conducted with the seeds of broad bean (Vicia faba L.,2n=12) and
insecticide Malathion-Diethyl [dimethoxyphosphinothioyl) thio but a mediate, empirical formula
is C10H1906PS>] and leave extract of Azadirachta indica.

Seeds locally brought were cleaned by 0.5% sodium hypochloride solution for five minutes,
thoroughly washed and soaked in tap water for 10 hours. Seed coats were removed gently, and
seeds were spread in petri dishes, containing cotton beds moistened with test concentration
(100,250,500 and 750 ppm). For each concentration, three sets were used, and each petridish had
25 seeds. A set of 25 seeds were treated with tap water containing 0.25% DMSO (organo-
Sulphur compound) for negative control.

For morphological characters, germination percentage and seedling height were determined.
Three sets 0f 50 seeds in each treatment were germinated at 18 1 °C in three replications onwet
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blotting paper in petri dishes. The data for germination were taken on the 4th day and seedling
height was measured on the 10th day.

Discussion and Result

Inthe present study, the clastogenic effects of insecticide and biopesticide were investigated by
Vicia faba tests. Many substances have been considered antimutagenic and anticarcinogenic
while also having mutagenic or carcinogenic properties (Zeiger 2003). Cytogenic assays have
been widely used in the genotoxicity of test compound under in vitro and vivo conditions.
Formation of micronuclei end chromosome aberrations are two important cytogenic points that
are routinely used in genotoxicity evaluation. Chromosome aberrations are thought two arise
from chromosomal breakage and exchange. They act not only as potent toxicants but also as
clastogens to the chromosomes in this plant system.

These results might suggest that in animal system, inhalation/absorption of Malathionthrough
the skin could have a greater effect than the biopesticides. The death of sprayermen (Malaria
Worker) in Pakistan [Baker et; al., 1978], Seed treatment with insecticide and biopesticide had
adverse effect on germination and seedling height.

The higher concentration of insecticide and biopesticide reduce the seedling height. The higher
concentration of insecticide at 6hrs exposure of all the chemicals treatment reduced seed
germination significance and biopesticide also reduce seed germination rates but they are not
significant reduction compare to control. Insecticides are known to reduce the seedling height in
plants. The various concentrations of the insecticides cause cytotoxicity that may results in cell
death, which may appear as decline in the mitotic index. The inhibition of mitotic index can also
be attributed to be the effect of environmental chemicals on DNA /protein synthesis of biological
system. The similar Results have been reported by [Patraet; al.1997, Chauhan et al;1999,
Mansour and Kamel 2005] on Allium cepa, Vicia faba and Hordeum vulgaris. The treatments
at six hours of exposure generally showed maximum and significant inhibition in mitotic
index.

Summary

The effect of insecticide (Malathion) has been studied on seed germination of Vicia faba.
Malathion is an organophosphate insecticide of low human toxicity. Its chemical formula is
C10H1906PS; and biopesticide Azadirachta indica, seeds of Vicia faba were treated with a
series concentration, running from 100 ppmto 750 ppm for 2,4 and 6 hours. Examination of seed
germination in the petri dishes in 3-replications were counted and percentage of seed germination
calculated. In general insecticide decrease the germination rate were as the Azadirachta indica
extract showed the decrease in the seed germination at higher concentration but not significant.
Of course, the insecticide treated seeds generally showed the maximum in seed germination at 6
hours of insecticide treatment. The significant reduction in seed germination was observed at
higher concentrations (500 and 750 ppm) of insecticide Malathion. The treated seeds with
various concentrations of Malathion for different durations revealed that significant reductionin
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germination at 750 ppm concentration of 4 and 6 hours of exposure. The Azadirachta indica
extract did not show any significant effect at any concentration in at any duration of treatment.

Finally, it can be concluded with the data that all concentrations of insecticide and leaf extract of
Azadirachta indica had no significant difference at lower concentration in the evasiveness of
seed germination compared to control, but the higher concentration of Malathion produced
significant diminution in comparison to control. In general, it showed that 4 and 6 hours of
exposure had the pronounced effect of seed germination.

Table 1.Germination of Vicia fabalL. seeds exposed to
various concentrations of insecticide Malathion.

Chemicals & Concentration (ppm)

Exposure Time (h)

Germination (%)+ SE

Control

2

98.35 + 0.24

4

98.56 + 0.52

6

98.85 +0.35

Malathion

100

95.36 + 0.25

98.66 + 0.36

88.15 + 0.15

250

94.68 + 0.18

82.44 + 0.42

79.25 + 0.36

500

81.38 + 0.52

72.40 + 0.75

62.95 + 0.15**

750

76.25 + 0.36

68.34 + 0.42*

D BN OB NN BN

55.85 + 0.26**

Significant level calculated by New Duncan’s multiple tests *p<0.05 **p<0.01
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Effect of Biopesticide A. indica on
germination of Vicia faba
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Table 2.Germination of Vicia faba L. seeds exposed to
various concentrations of Azadirachta indica

Chemicals & Concentration (ppm) Exposure Time (h) Germination (%)

Control 2 98.35+0.24

4 98.56 + 0.52

6 98.85 + 0.35

Azadirachta indica

100 98.14 + 0.35

97.85 + 0.42

97.14 + 0.15

250 98.35 + 0.64

96.14 + 0.35

93.46 + 0.67

500 91.92 + 0.32

94.15 +0.18

88.42 +0.48

750 91.50 + 0.32

85.45 + 0.48

DO BN BN BN BN

80.14 + 0.65

Significant level calculated by New Duncan’s multiple tests *p<0.05 **p<0.01
References

1. De Kergommeaux, D.J., Grant, W.F. and Sandhu, S.S. 1983.Clastogenic and physiological
responses of chromosome to nine pesticides in the Vicia fabain vivo root tip system. Mutat
Res.124; 69-84.

2. Farah O.R.1974. Cytological effect of pesticide VI- effects of insecticide “Rogor” on mitosis
of Vicia fabaand Gossypiumbarbabense. Cytologia 39: 507-514.

© Eureka Journals 2020. All Rights Reserved. Page 23



,g | 1 |

& ] Hy=

| =
T International Journal on Recent Advancement in Biotechnology & Nanotechnology

Vol. 3, Issue 2 — 2020
ISSN: 2582-1571

10.

11

1986. Cytological effect of pesticides XV1I. Effects of insecticides dichlorous on root mitosis
of Vicia faba Cytologia 51: 21-25.

Chauhan L.K.S. and Gupta, S.K. (2005). Combined cytogenetic and ultrastructural effects of
substituted urea herbicides and synthetic pyrethroids insecticides on root meristems cells of
Allium cepa.Pestic.biochem and Physiol 82:27-35.

Sang, N., Li,G. (2004) Genotoxicity of municipal landfill leachate on root tip of Vicia
faba(L.) Mutat.Res.560:159-165

Pei Z. M.Ward J.M.Harper J.F. and Schoroeder J.1.(1996) A novel chloride channel in
Viciafabaguard cell vacuoles activated by the serine/ there oninekinase. EMBO Journal
15,6564-6574.

World Bank (2002). Toxic and Poverty: The Impact of Toxic Sustances on the poor in
Developing Countries, Washington, DC.

1983 Cytological effects of pesticides XII-Effects of the phosphonothioates insecticide
“Dursban” on the mitosis of Viciafaba. Cytologia 48: 27-33.

Production of vegetable legumes and brassicas in Asia and Africa Raasomy Srinivasan,
Subramanian Sevgan, Sunday Ekesi, ManueleTomo Paste management science 75(9), 2446-
2454, 20109.

Cytotoxic effects of sum synthetic and biopesticides on Vicia fabaAM ATA, EA EI-
Mamlouk, FAM Nassif HA Soltan Minia J. Agric Res Develop 28(4), 647-670, 2008.

. Ascher, K.R.S. (1993). Nonconventional insecticidal effects of pesticides available fromthe

neem tree, Azadirachta indica. Archives of Insect Biochem. Physiol. 22:433-449.

© Eureka Journals 2020. All Rights Reserved. Page 24



