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ABSTRACT

Red imported fire ants are dominant in altered areas and live in a wide variety of habitats. They can be found
in rain forests, disturbed areas, deserts, grasslands, alongside roads and buildings, and in electrical equipment.
Colonies form large mounds constructed from soil with no visible entrances because foraging tunnels are built
and workers emerge far away from the nest. The highest mortality rate and repellent activity was noted at
10% ethanolic plant extract of Ipomea cornea (Beshram) among the plants used for experiments. The
evaluation of experimental data revealed that Azadirachta indica (Neem), Ipomoea carnea (Beshram) and
Vitex negundo(Nirgudi)the plants species synthesized numerous volatiles known to exhibit toxic, insecticidal
and repellent properties to the household pests. Testing of the ethanolic extract of plants leaves for the
control of household pest help in the development of new synthetic insecticides which do not appears post
hazard effect on human. The laboratory experimental evaluation of the leaves of commonly occurring of such
indigenous plants shows highest toxicity and repellent activities against the red imported fire ant,
Solonepsisgeminata. Theexperimental resultsindicate the potential of ethanolic plant extracts to control the
commonly occurred household pest red antsas compared with the commercial highly toxic, synthetic

pesticides such as Boric powder and Lindane.
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I. INTRODUCTION

Pesticides are the key component of Integrated Pest Management (IPM), help out an important role to control
the agricultural pest and the household pests but led to the environmental problems including health hazards
to humans. The heavy usage of pesticides created a great concern especially in case of household control of
pests left higher level of insecticide residues. These chemical insecticides find in above maximum residue limits
in the samples of milk, cattle drinking water, fodder, feed collected from cattle colony [17]. The rapidly rising
human population and sustainable development cause global warming on the earth which affects on insects
pest population. Some of the insect in addition not only damages the crops but spreads the dangerous diseases
and harmful to human health. Awareness regarding the food safety has increased the demand for organically

produced food, which necessitates evaluating the performance of plant-basedpesticides as safer alternatives to
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conventional insecticides [1]. Azadirachtaindica (Neem), Ipomoea carnea(Beshram/sadafuli)an Vitex negundo
(Nirgudi)are plants having diverse pest control properties. Many plants, like Neem, Sadafuli, Nirgudi,
Kambarmodi andKaranj have the alkaloids, phenolics, glycosides and tannins types of chemical defensive
compounds when mixed with ethanolic groupsaffects on the insect feeding and unpalatable to the insects[3].
However, these compounds act as the toxins and repellent to kill the insect pests. These ethanolic formulations
being as a safer alternative to the synthetic insecticides as an environment friendly product. Whereas the
application of these herbal pesticides is limited due to the instability which needs its application at short time
intervals[10,12]

II. MATERIAL METHOD

The fresh leaves of the respective plants were chopped in to small pieces with a knife and dried in shade (Fig. 1).
These dried pieces were then grounded in grinder to make coarse powder. The 10 mg of each plant powder
packed and processed in Soxhlet Appratus (Fig. 2) using 150 ml ethanol asstock solvent.The dried
ethanolicplant extracts ofAzadirachtaindica (Neem), Ipomoea carnea(Beshram/sadafuli) and Vitex negundo
(Nirgudi)in ethanolprepared in 5%, 10%, 15%and 20%formulations as working formulation.The set of 30 adult
life stages of the household pest,red fire ant,Solonepsisgeminatacollected in the separate glass containers to
check the % mortality after 24hour. Each set was tested and compared with control set (treated with water)

and a conventional synthetic insecticideLindane as check in 0.2% formulation (Aqueous).
III. RESULTS

The present study based on application of ethanolic leaf extracts of five different plants treated as the potent
insecticide against the household pest, imported red fire ant,Solonepsisgeminata. The treatment of these leaf
extracts applied in viz., 5%, 10%, 15 %, and 20% formulations at the interval of 24, 48 and 72 hours. The
exposed groups of carpenter ant divided into two chambers such as Experimental and Control set. The
treatment of the 20% ethanolic leaf extracts indicated maximum lethal effects and percent mortality only after
the interval of 72 hours against the adult stage of the carpenter ant as compared to synthetic insecticides. Also
to determine the sublethal effects of 20% ethanol leaf extracts among all the plants estimations of biochemical
constituents in the midgut of carpenter ants studied after each interval of 24, 48 and 72 hours of treatment
(Table- 1 and 2). The biochemical composition of total protein, carbohydrate and lipid in the midgut of
experimental set of carpenter ants shows significant decreasing concentrations as compared to control group.
The greenhouse trials revealed that the 20% methanol leaf extracts may acts as the stomach poisons with

higher repellent activity showing non-target toxicity at highest mortality rate of adult red fire ants (Table-1).
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Figure no.- 1 : Ethanolic Leaves Extracts of plants

Figure no.- 2 : Experimental setup of Glass Container

Table - 1: Effect of 20 % Methanolic Leaves Extract on the Biochemical composition of Midgut of the red fire

ant,Solonepsisgeminata after 72 hours (Exp.-Experimental group of ants)

S. Leaves Extract of Plants Percentage Mortality/ hour

No. 5% 10% 15% 20%

1 Azadirachta indica 11.55+ 1.62 15.61+2.41 21.55+5.73 82.3+ 6.45
2 Vitex negundo 31.4+ 3.93 23.5+ 3.32 39.3+ 6.26 82.2+ 8.71
3 Ipomoea carnea 32.+ 4.35 32.5+5.22 48.8+ 8.28 91.1+ 10.85
4 Check-I/ Boric powder 11.1£2.21 12.4+2.12 24.1+3.12 82.+5.21

5 Control 0 0 0 0
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(P<0.001)

In the present study the ethanolic leaves extracts of were tested and applied in comparison with synthetic
insecticides viz. (0.2% Stock solution)Lindane with emphasis on their residual determination. The present
study revealed that these formulations are acts as stomach and contact toxins with higher repellent activity
with disturbed metabolism and suppressive oviposition rate. The highest % ofethanolic plant extracts like 20 %
after time period of 72 hoursgave at the best in toxicity and repellent trials showing non-target toxicity at
maximum % mortality rate of adults of red fire ant (Table-2 and Graph-2).

Table - 2: Effect of 20 % Methanolic Leaves Extract on the Biochemical composition of Midgut of the red fire

ant,Solonepsisgeminata after 72 hours (Exp.-Experimental group of ants)

S. | Leaves Extract of | Biochemical Composition in pg/mg, after 24 hr
No | Plants Protein Carbohydrate Lipid

Exp. Control Exp. Control Exp. Control
3 | Azadirachta indica | 2.83+0.13 | 7.01+0.23 | 4.25+0.03 | 10.5+0.33 0.41+0.018 | 1.15+ 0.06
4 Vitex negundo 225+ 0.01 |6.21+0.32 | 4.15+£0.21 | 9.25+0.74 0.31+0.02 | 1.1+ 0.04
5 Ipomoea carnea 1.33£0.95 | 751+0.88 |235+0.85 |11.15+0.94 |0.22+ 0.75 | 1.22+0.11

Figure 4: Effect of 20 % Methanolic Leaves Extract on the biochemical composition of Midgut after 72 hours.
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IV. DISCUSSION AND CONCLUSION

Ant behavior depends upon a number of environmental conditions one of which is the availability of different
food resources[5,8]. The imported red fire ant,Solonepsisgeminata along with some other ants, form a group of
household insect pests causing consistent nuisance and damaging store grains, food materials, bakery products,
sweets and ornamental as well as vegetable plants [10,11,12]. In general by applying an ant bait consisting boric

acid at variable concentrations used to control the developmental stages of household ants and colony
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population. These substances are, moreover found to be inducing high mortality of chicks and poisoning food
and bakery products [1,10]. The Annona seed extracts effects on the reduction of total protein content
influencing adversely the protein metabolism and the vital process in insect life [6]. Derivatives of local plants
such as kernel powder and seed oils of Azadirachta indica [21] were also reported to be effective against
coleopteran pests due to their antifeedant, ovicidal, insecticidal and other growth regulatory actions. The
treatment of these oral toxins distributed among the nest mates and larvae through regurgitation during
trophyllaxis [7,8,14]. Such synthetic insecticides give maximum mortality by exerting nervous, digestive and
respiratory toxin [13,19]. In the red fire ant,Solonepsisgeminata the midgut is lined with enteric epithelium
with thin peritrophic membrane as the innermost layer. It is the main site for the synthesis of different
enzymes and biochemical components that carry out the digestion and metabolism similar to hymenopteran
bees [24].The histopathological studies on midgut of red fire ant,resulted in degradation of the basal membrane
and degeneration in the epithelial lining after the treatment of 20% methanol leaf extracts of the plant,
Ipomoea carnea. These observations were almost similar to that reported in Hieroglyphusnigrorepletus [20],
Heliothisherrata[18] and in Periplaneta Americana [22] after the treatment some synthetic insecticides.

The present study determined the action and sublethal concentration ofleaf extracts of /pomoea carnea extracts
as the potent insecticide directly affected on biochemical constituents such as total proteins, carbohydrates and
lipids[15]. This is the first study suggesting sublethal effects of the 20 % formulations of leaf extracts of locally
available indigenous plants on digestion, absorption and metabolism ultimately leading to death of the ants. It
becomes apparent that these insecticidal effects of the plant extracts are exerted due to the action of toxic
substances like alkaloids and enzymes as discussed above[23]. Therefore this study revealed the effective use
and broad spectrum mode of action of botanical insecticides as the stomach and contact insecticides against red
fire ant,Solonepsisgeminatawhich exercises knock down effects in future and reduces the use of synthetic

insecticides.
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