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Abstract
The menace of insect pests have been a major challenge in agriculture and public health, and the need for its 
control without damaging the environment have been the focal point in recent years. Over the years, excessive 
dependence on agrochemicals in combating insect pests problems have been employed however, interest in using 
insecticides of plant origin for pest control has increasedin the last few decades owing to the drawbacks of 
conventional synthetic insecticides on agro ecological systems. Here, we review the drawbacks of synthetic 
insecticides and the potentials inherent in botanical insecticides as a tool for effective insect pest management 
and sustainable environment.
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Introduction
Insects are the most diverse group of organism, their diversity and success is attributed to their ability to adapt to 
almost all environments. They have invaded human habitations causing severe havoc to human and livestock as 
many have been implicated as pest of plants and animals and as vectors of diseases. Although many insects are 
considered harmless and some beneficial, their presence especially in large numbers are nuisance to human and 
livestock. Merriam-Webster dictionary (2012), defined a pest as a plant or animal detrimental to humans or 
human concerns. This definition encompasses all human concerns such as agriculture, livestock production 
and public health. Pest insects can cause a huge economic loss to food production as they can ravage a whole 
field, as well as in storage.

Insects can easily become a nuisance, causing severe havoc in large numbers owing to their short generation 
time and high fecundity and thus, the need for their control or better still, the outright elimination of these pests 
have become an issue of major concern to the entomologists as they explore various control strategies. Several 
control practices which include cultural practices, biological control, and chemical control among others have 
been utilized. Chemical control (Insecticides) have been the most used control option as it is readily available, 
long lasting in its effects and more drastic in  keeping insect pest population below the economic injury 
threshold. 

Synthetic Insecticide Use and Resistance
The introduction of insecticide brought a lot of relieve to human as a means to overcome the numerous 
challenges of pest insects. Van Emden et al. (2006) attributed the increase in agricultural productivity in the 
20th century to insecticide use. The United States Environmental Protection Agency (2016) described 
insecticides as chemicals used in the control of insects by killing them or preventing them from engaging in 
behaviours deemed undesirable or destructive. These encompass chemicals such as the insect growth 
regulators which do not kill outrightly, but hamper their development and some other insecticides which act as 
repellants and feeding deterrents. The growth of synthetic insecticides accelerated with the discovery of DDT 
(Dichlorodiphenyl trichloroethane) by Paul Müller in 1939, an organo chlorine which was later replaced by the 
organo phosphates and the carbamates as a result of their persistence in the environment.

The benefits of Insecticides use cannot be over emphasized but, these benefits come with a cost as these 
insecticides, particularly the synthetic ones which are not easily degraded persists in the environment thus, 
acting as a selection pressure on the insect population. Subsequently, new biotypes that can survive insecticide 
exposure evolve due to natural selection as proposed by Darwin. From the time Melander reported the first case 
of resistance by scale insects in 1914; over 500 pests have been reported to have developed resistance to one or 
more insecticides worldwide. Emmanouilet al. (2015) reported resistance of the destructive tomato borer 
Tutaabsoluta to diamide insecticides which were highly effective in the control of lepidopteran pests, and to 
other insecticides, including methamidophos (organ phosphate), permethrin (Pyrethroid), cartap (organsulfur). 
In the western world, cotton production have been greatly hampered by insect pest attacks one of which is the 
bud worm Heliothisvirescens and have been an issue of global concern as it has evolved resistance to almost all 
insecticide used leading to the introduction and commercialization of transgenic plants (Bt) in 1996 but the 
success of Bt toxins were also short lived because just as the persistence of synthetic insecticides encouraged 
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resistance, the round the clock protection provided by Bt technology also fostered resistance as resistance have 
been recorded (Tabashnik et al., 2013, 2014;Farias et al., 2015; Jakka et al., 2015; Monnerat et al., 2015;Oceloti 
et al., 2015); Santos-Amaya et al. (2016).Similarly, in the health sector, the WHO malaria eradication 
programme have been seriously hampered due to malaria parasite and mosquito resistance to almost all drugs 
and insecticides introduced (WHO 2016). The mechanisms of resistance employed by these insects include 
behavioural, penetration, metabolic and target site alteration resistance mechanisms.

Health and Environmental Impact of Synthethic Insecticide

Insecticides use have undoubtedly improved insect vectors and pests management with attending improvement 
in human and livestock wellbeing as well as increase in agricultural productivity. More so, its uses has become a 
common practice in the world today as the usage is not restricted to agriculture alone but abound everywhere in 
homes, offices, schools, parks etc. Thus, can be found in foods, air, water, soil and insecticides been toxic can 
result to serious health issues when exposed to enough of it. Moreover, most insecticides are persistent and have 
been listed as part of the “Persistent Organic Pollutants” (POPs) and Gilden et al. (2010) reported that nine of 
the twelve initially recorded most dangerous and persistent chemicals are pesticides causing several 
environmental issues.   

Persistent organic pollutants (POPs) as defined by Ritter et al,(2007) are compounds that are resistant to 
environmental degradation by chemical, biological, and photolytic processes thus, are persistent in the 
environment and often linger years after restriction. Because of their persistence, POPs tend to bio accumulate 
in the fatty tissues of organisms and are also capable of long range transports which are potentially detrimental 
to human and the environment. These effects were the bane of discussion at the 'Stockholm Convention on 
Persistent Organic Pollutants' in 2001 aimed at regulating the production of these chemicals. The presence of 
POPs even in places where they have never been used like in the Arctic Circle and Antarctica, as reported by 
Beyer et al., in 2000 confirms the long range transport ability of these chemical and Kelly et 
al.(2007)describing this phenomena said that the POPs under certain environmental conditions volatilize from 
soils, water bodies and vegetations into the atmosphere, resisting breakdown in the air, to travel long distances 
before they are re-deposited. 

Several health problems have been attributed to insecticide exposure, among the most reported include 
leukemia and other types of cancers (Gilden et al., 2010;Chenet al., 2015), fetal defect and death Winchester et 
al. (2009), neurological disorders Baldi et al. (2011), asthma Amaral, (2014), among others. These health 
effects are dependent on the toxicity of the insecticide, amount, and duration of exposure and the general health 
status of an individual as certain individuals like children, pregnant women, sick and the aging populations may 
be more sensitive to the effects of insecticide than others NPIC (2015). Insecticides use also raises a number of 
environmental concerns as over 98% of sprayed insecticides reach a destination other than their target species 
and this includes non-target species, water, soil and air causing varying degrees of contamination Miller, 
(2004). These environmental concerns include; decline in biodiversity, biological magnification and global 
distillation (Castro et al. 2010; Quinn, 2012; Schenker et al.,2014) among others.

Botanical Insecticides, Panacea to Our Fast Degerading Environment
In recent years, with emphasis on sustainable environment, advocacy for organic farming system and 
integrated pest management approach which encourages the use of ecologically based pest control options 
in response to the negative impacts of synthetic insecticides on our environment have been on EPA, (2016). 
More so, with the requirement of some countries for no pesticide residues in agricultural products, 
Coulibaly, et al. (2007) opined that safer alternatives to managing pests should be encouraged. Therefore, 
an ideal insecticide which will meet the current need and that of the foreseeable future must be specific, 
non-toxic to mammals, biodegradable, less disposed to insect pest resistance and comparatively less 
expensive. The use botanical insecticides from crude extract of plants with insecticidal potentials as safer 
alternative to managing pests problems have been proposed as plants contain several allelo chemicals that 
have been proven effective in insect pest control (Amoabeng et al., 2013; Silva Diniz et al., 2014; 
Esmaeiliand Asgari, 2015).

 Use of plant parts with insecticidal properties have been reported from all over the world and 
their effectiveness cuts across insects of public health importance, field as well as stored products pests. In 
Nigeria, botanical insecticides have been extracted from various plants including Azadiractaindica, 
Chrysanthemum cinarariaefoliun, Nicotianatobacum, Carica papaya,Lycopersiconesculentum,  
Anarcardiumoccidentale, Allium sativum, Aframomummelegueta, Hyptissauvolens, Allium cepa, 

Botanical insecticides are organic pesticides derived from plants and minerals that have naturally occurring 
defensive properties. They have proven to be more useful than conventional insecticides and better for the 
environment as they are biodegradable. The half-life of neem in the soil and water is 3-44days and 48hours -2.5 
days respectively Bond et al.(2012) as opposed to 7-120 days in the soil reported for chlorpyrifos Christensen et 
al. (2009). Thus, have little lasting effects as they are easily degraded into harmless compounds naturally or by 
UV exposure.
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Ocimumbasilicum,Zinigiberofficinale, Vernoniaamygdalina, Chromolaenaodorata, Uvariaafzelli just to 
mention a few Iyang and Asemota, (2015) and their biological properties tested and found to include insecticidal, 
repellent,antifeedant, growth regulatory, oviposition inhibitory, and sterility inducing effects against insect pest 
War et al. (2014).

The most reported botanicals in pest management include Jathrophacurcus(Umoetok et al., 2015; Ojiako et. al., 
2015;Jyothna et. al., 2015; Negbenebor et al., 2015).Azadirachtaindica (Ileke and Ogungbite2014; Nwankwo et 
al., 2016),Tithonia diversifolia(Odeyemiet al. 2014; Wachiraet al. 2014;Wanzalaet al., 2014; Onekutu et. al., 
2015;Pitan et. al., 2015; Popoola et. al., 2018) and Chromolaenaodorata  (Lawal et. al.,2015; Udebuani et. al., 
2015; Ezena, 2016; Afolayan et. al.,2016). Several studies have also compared them to conventional insecticides 
and have reported them as effective substitute to conventional insecticides Hameed et. al., (2011); Ojiako et. al. 
(2015).

Conclusion
In spite of the wide-spread recognition of insecticidal properties of plants, few commercial products obtained 
from plants are in use and botanicals used as insecticides presently constitute only 1% of the world insecticide 
market Rozman et. al.( 2007). Commercial availability of these environmentally friendly alternatives will help 
phase out the unfriendly ones. Thus, government and stake holders should ensure that researches on the 
effectiveness of these botanical insecticides do not end up on library shelves but transformed into ecofriendly 
products on supermarket shelves. More so, more stringent laws must be promulgated to help rid our environment 
of these toxic chemicals. 
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