
Biotec.Res.J.2016; Vol 2(1):6-10 

6 | e I S S N  2 3 9 5 - 6 7 6 3  

 

 

 

 
 
 
 
 
                                                                                                                                                                                                       
 
Copyright © 2016 Rahman et al   
This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work 
is properly cited. 

 
REVIEW ARTICLE  

Plant Extract as Selective Pesticide for 
Integrated Pest Management 
 
Sezanur RAHMAN

1*
, Sudhangshu Kumar BISWAS

2
, Nirmal Chandra BARMAN

2
, Tamanna FERDOUS

2
 

1School of Health & Life Sciences, Depertment of Biology & Chemistry, North South University, Bangladesh  

2Department of Biotechnology & Genetic Engineering, Islamic University, Kushtia-Bangladesh. 
*Corresponding Author email: seezanur@gmail.com

 

 
 

         • Received: 25 July 2015 • Revised: 30 September 2015 • Accepted:  21 October 2015 • Published: 06 January 2016 • 

ABSTRACT 
The over use of chemical pesticides causes environmental and health problem have been the matter of concern so plant extracts 

which known as biocide or green pesticides can be an alternative good source of chemical pesticide due to their safe, eco-friendly and 

more compatible properties. These are being used to manage the pest and minimize the yield loss. The different types of plant extract 

used as biocides such as neem, garlic, tobacco, kappettiya, syringe, ginger and many others are being utilized to control and manage 

the pest or disease of different plants. The petroleum ether extract of periwinkle, can be used to control the pest Uzi fly during 

sericulture. The neem extract of different concentrations show significant effect to control pest of rice, betel leaf and vegetable. Garlic 

bulb extract, tobacco and kappettiya leaf extract, Eve's apple latex/ fruit/ seeds extract, lilac flower extract, neem leaf/ seeds or it oil all 

are act as potential insecticide to tea, rice, betel leaf and vegetables pest. The purpose of this review has revealed to control pest in 

some economically important crops through different plant extract for sustainable agriculture.   
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Introduction              

About 35% on the field and 14% in storage around 50% in 

total crops are lost annually attacked by insect and pest, 

which adversely affects the world food production during 

crop growth, harvest and storage (Jitendra et.al. 2009). To 

minimize these losses several management approaches has 

been conducted, including chemical, biological, physical, and 

cultural methods. The use of pesticide has contributed 

immensely to the increase in agricultural productivity and to 

the improvement in human health, particularly the 

eradication of vector born disease undoubtedly. However, it 

has been established that use of synthetic organic 

pesticides, particularly the chlorinated hydrocarbons lead to 

serious environmental pollution (water, air and soil), affecting 

human health and causing death of non-target organisms 

(animals, plants, and fish) (Biswas et.al. 2014). 

The over use of pesticides causes environmental and health 

problem have been the matter of concern for both scientists 

and public in recent years. Scientists found that a number of 

plants possess pesticidal activity. Plant extracts and 

essential oils are safe, eco-friendly and more compatible with 

environmental components compared to synthetic pesticides 

so they come under ―Green pesticides‖ category. Now an 

increasing trend in use of botanicals with more than 2400 

bioactive plant species identified for their insecticidal and anti 

- pathogenic properties (Karunamoorthi, 2012). This review 

has revealed some biologically effective green pesticide for 

sustainable agriculture. 

 

Selective pesticide for IPM 

Integrated pest management (IPM) emphasizes on use of 

pesticides having selective toxicity as against the use of 
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broad spectrum pesticides. Plant products can be 

considered as better options for pest control, if they can be 

categorized for having differential efficacy against different 

insects, in pest control (Emden, 1989). IPM system to control 

pest in some economically important crops through different 

plant extracts are describe here. 

 

In Rice 

Yield losses ranging from 21 to 51 percent have been 

estimated due to moderate to serious incidence of stem 

borer, gall midge, plant hoppers and other sporadic pests in 

the rice growing areas (Islam et.al. 2004) though yield losses 

have been found to be highly variable by rice culture, 

location, season and field. Sri-Lankan farmers use 

Kappettiya (Croton laccifer L.) of Plant Family 

Euphorbiaceae to control Paddy bugs and Eve’s apple 

(Tabernaemanta dicotoma) for traditional pest management 

activities in Sri-Lanka (Widanapathirana and Dassanayake, 

2013). Cycas circinalis has been used in traditional 

Agriculture for pest management because it’s male 

reproductive structure when decaying, emits a strong odor 

(Mamannan and Natarajan, 2010). Some plants are reported 

as insecticidal activity against rice pests i.e. A. indica for 

Stem borer (Scirpophega incertulus) Rice weevil (Sitophillus 

oryza), rice moth (Sitotroga cerealella) and Gandhi bug 

(Leptocorsia oratoris); Pongamia pinnata for Yellow stem 

borer (Scirpophaga incertulus); Polygonum hydropiper L. for 

Sogatella furcifera and Nilaparvata lugens; Shorea robusta 

for Rice hispa (Dicladispa armigera); N. tabaccum for Stem 

borer (Scirpophega incertulus) and leaf folder 

(Cnaphalocrocis medinalis guenee); Colocasia esculenta for 

Case worm (Nymphalla depunctalis); Citrus grandis for 

Sciropophega incertulus; Moringa oleifera for Sciropophege 

incertulus; Costus speciosus for Rice hispa (Dicladispa 

armigera); Saccharum spontanum for Leaf folder 

(Cnaphalocrocis medinalis guenee) and caseworm 

(Nymphalla depunctalis); Vitex negundo for all major type of 

insect and pest (Barman et.al., 2014). 20% w/v extract of 

Tephrosia vogelii plant highly effective against termites, 

Synacanthotermes zanzibarensis, citrus aphids, Toxoptera 

citricidus and red spider mites, Tetranychus urticae leads to 

an increased mortality of more than 90% in all three species 

24 hours after the treatment (McDavid and Lesseps, 1994). 

Ethanol extract of (leaves of Calotropis procera, 

Zanthoxylum rhesta, Croton tiglium, Vitex negundo and 

Chromolaena odorata, root-bark of Zanthoxylum nitidum, 

stem bark of Crataeva nurvala) seven plants were found 

highly effective (90 -100% mortality) against Nymphula 

depunctalis (Kelm and Nair, 1998). 

 

In Tea Cultivation 

Tea (Camellia sinensis L.) is one of the most useable 

beverages worldwide, which is attacked by variety of 

herbivores and the profiles of pests vary from region to 

region. 1033 arthropods have been recorded to feed on 

different parts of tea plants worldwide (Chen and Chen, 

1989; Hazarika et.al. 2009) which can lead yield loss 5% to 

55% (Rattan, 1992; Sivapalan, 1999; Somnath et.al. 2009). 

Helopeltis theivora (Tea Mosquito Bug), Helopeltis 

shoutedeni, Adoxophyes bonmari, Homona coffearia 

(Cranham, 1966), Xyleborus fornicates,Oligonychus coffeae 

(red spider mite), Toxoptera aurantii (Aphd) etc. causes 

serious damage in tea cultivation (Gotoh and Nagata, 2001; 

Sohail et.al. 2012), as a result insecticides is being used to 

boost production. Several international regulatory bodies 

have fixed maximum permissible limit of pesticidal residues 

in tea leaves for the growing concern over pesticidal residue 

in tea leaves and environmental impact of pesticides. 

To solve this problem several plant extracts are examined 

which show that Neem seed extract is effective for 

controlling variety of pest in tea cultivation. A 2% Neem 

extract gave appreciable control of aphid, efficacy show 

80%, 68% and 66% mortality of aphid after 24 hours, 72 

hours and 1 weak (Sohail et.al. 2012) where 5% Neem 

extract gave control of red spider mites as well as pink, 

purple, yellow and scarlet mites in tea (Radhakrishnan, 

2010) Neem formulations reduced the Calacarus 

carinatus(purple mite) population by 70% in 7 day 

(Subaharan and Regupathy, 2006) and 300ppm azadiractin 

could get 50 to 75% reduction of different pest of tea 

(Rahman et.al. 2006). Beside Neem several other botanical 

extracts including methanolic extract of Clerodendron 

infortunatumis toxic to H. theivora producing 95% mortality 

(Somnath et.al. 2009), 2% of tobacco and garlic extract 

causes 98% and 75% mortality of aphid after 24 (Sohail 

et.al. 2012). 
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In sericulture 

During larval phase, silkworms are feed exclusively on fresh 

mulberry leaves and they have a bitrophic relationship with 

Exorista sorbillans (Uzi fly) which is a parasitoid of silkworm. 

To control Uzi fly the application of insecticides in or near 

sericulture projects is not possible because, silkworm is 

highly susceptible to insecticides and they can be harmed by 

chemicals on the leaves. (Hannig et.al. 2009). 

Several plant extracts are examined to solved this problem 

which show that the petroleum ether extract of Catheranthus 

roseus (periwinkle), Ocimum sanctum and Ageratum 

conyzoides caused 46 %, 6.67%, 86.21% mortality 

respectively after 24h and 100%, 33.79%, 100% mortality 

respectively after 48h of Uzi fly at 5% concentration. Most 

effective LC50 value of the petroleum ether extract of A. 

conyzoides was recorded as 0.74%. Toxicity of these 

petroleum ether extracts were compared with E. sorbillans 

(Uzi Fly) and larvae of Antheraea assama (silkworm) and 

which showed no mortality of late instars larvae of A. 

assama till 48h at 10% concentration while they were highly 

toxic to the parasitoid E. sorbillans (Bora et.al. 2012). 

Another experiment show that economic characters of 

silkworm like cocoon weight and pupal weight of treated 

larvae did not vary significantly from that of control larvae; 

but significanty decrease  shell weight after application of 

essential oil of A. conyzoides at all dosages (Khanikor, 

2011). 

 

In Betel Leaf Cultivation 

The betel vine Piper betel is highly susceptible to different 

sorts of diseases, pests and some natural calamities. 

Sclerotium rolfsii a soil born fungus and omnipathogenic 

organism which causes root rot disease of betel vine which 

decreases the production of betel leaf. Many researchers 

reports about antifungal activities of garlic, neem, allamanda 

(Islam, 2005; Rahman et.al. 1999; Mohanty et.al. 1995). To 

evaluate the effect of different plants extracts and namely 

rhizome of turmeric, rhizome ginger, neem leaf, tobacco leaf, 

tobacco leaf extract in water, tobacco leaf extract in cow’s 

urine where cow’s urine used at different concentrations 

(70%, 60%, 50%, 40% and 30%) on the growth and sclerotia 

formation of S. rolfsii. It is found that tobacco leaf extract in 

cow’s urine was more effective in both of sclerotia formation 

and mycelial growth inhibition (Amin et.al. 2013). 

In Home Garden & Vegetables 

The diamondback moth, Plutella xylostella L. (Lepidoptera: 

Plutellidae), was recorded as a pest on cabbage in South 

Africa as early as 1917 (Gunn, 1917), which may causing 

more than 90% crop loss (Verkerk and Wright, 1996). Neem 

and syringe (Syringa vulgaris L.) extracts is effective against 

P. xylostella, significantly reducing the survival of larvae 

feeding on cabbage leaves (Charleston et.al. 2001), 

Crocidolomia binotalis Z. (Lepidoptera: Pyralidae) also no 

longer fed on leaves that had been treated with neem 

extracts (Fagoonee, 1981). At low concentrations of syringe 

extract caused a disturbance of metamorphosis of IV instars 

of cabbage pests Pieris xylostella and of various larval 

instars of the other three species Pieris brassicae L., Pieris 

rapae L. (Lepidoptera: Pieridae) and Mamestra brassicae L. 

(Lepidoptera: Noctuidae) at higher concentrations. Extracts 

from seed kernels of syringa at 2% concentration gave an 

anti-feeding rate for P. rapae. When sprayed on the leaves 

of Chinese cabbage exposed to I instar larvae of P. rapae, 

the extract caused 75% mortality at a concentration of 5000 

ppm and 20% mortality at a concentration of 1000 ppm 

(Zhang and Chiu, 1983).  

In peanuts several type of pest can damage yield which can 

be controlled by botanical pesticides easily. Ginger rhizome 

extract and Custard apple leaf for Aphids; Ginger, garlic, and 

chilli extract and Ginger rhizome extract for Corn earworm; 

Garlic oil spray for Leafhoppers; Coriander seed extract and 

Basil leaf extract for Spider mites; Garlic bulb spray for 

Thrips; Garlic oil spray and Neem oil extract for Whiteflies; 

Papaya water extract for White grubs; Basil leaf extract for 

Root knot nematodes may use in peanuts cultivation to 

minimized crop losses (Bissdorf and Weber, 2009). Results 

of aphid mortality obtained at 12 days after spraying 

indicated that plants sprayed with Solanum (spray and 

buttermilk), and garlic buttermilk had 100% mortality, 

Lippiaspray, garlic and chilli spray and tobacco spray had 

77%, 70% and 10% aphid mortality, respectively (Mhazo 

et.al. 2011).  

Studies on botanical insecticides against B. tabacihave 

focused particularly on essential oils of different plants, such 

as Thymus vulgaris, Allium cepa, Allium sativum, Satureja 

hortensis, Achillea biebersteinii, Cinnamomum verum, 

Syzygium aromaticum, Alkanna strigosa, Ballota undulate, 

Galium longifolium, Lepidium sativum,  Peganum harmala, 
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Pimpinella anisum, Ruta chalepensis, Retama raetam and 

Urtica pilulifera, where 60-100% mortality has been reported 

(Aalan et.al. 2004; Al-Mazraawi and Ateyyat, 2009; Ateyyat 

et.al. 2009). 

Application of neem seed kernel extract against tomato fruit 

borer (Helicoverpa armigera), brinjal fruit borer (Leucinodes 

orbonalis), serpentine leaf miner (Liriomyza trifollii), and 

diamond back moth (Plutella xylostella) are well known IPM 

technologies (Mohanty et.al. 1995). Though USAID-

HARVEST introduced a botanical insecticides mixture that 

can effectively kill or stunt the most common pests we find in 

our crops such as; aphids, whiteflies, leafhopper, Thrips, 

certain beetles, caterpillars etc. To produce this botanical 

insecticide Tuber of Diocorea Hispida (3kg) Bark of 

Phyllanthus emplica (5kg), Annona sqamosa (2kg), fruit of 

Strychnos nux-vomica (5kg), Datura metel (4kg), Capsicum 

frutescens (2kg), Azadirachta indica (5kg), leaf of Derris 

elliptica (3kg), Rhizomes of Alpinia galanga (2kg) mixed with 

Tinospora crispa (3kg), Ocimum basilicum (0.5kg), Nicotiana 

tabacum (1kg) and Cuscuta maritime (2kg) plant part which 

are chop into small pieces (not longer than 3 cm) and put 

them in a clay jar filled with 200 liters of water and 30 to 50 

liters of animal urine. After mixing the solution well and 

covered the jar with the lid tightly it’ll ferment for 15 to 20 

days. This solution (1 liter) can use by mixing with 15 liters of 

water and five grams of washing detergent for spraying twice 

per week on all types of vegetables as well as on rice 

(Usaid-Harvest. 2012).  

 

Discussion  

An important essence of integrated pest management is to 

consider the whole ecosystem as the management unit. A 

consensus approach is to keep the natural ecosystem 

largely intact. While attempts are made to control pests and 

pathogens in the agricultural fields, issues regarding their 

impact on non-targeted organisms as well as human and 

environmental health must be taken into consideration. After 

this review we found some effective botanicals for Instigated 

Pest Management. The advantages of botanical pesticides 

lie in their rapid degradation and lack of persistence and 

bioaccumulation in the environment, which have been major 

problems in synthetic use. 
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