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INTRODUCTION 

Biological control is one of the modern methods for the control of pests like 
mites, insects, weeds and worms by the use of natural predators. This method 
involves herbivory, parasitism and predation (Singh et al., 2019). Spiders are the 
arthropods which are considered as the most abundant and natural predators in 
ecosystems of agriculture. Nevertheless the role of spiders as a biological control 
agent is debatable due to the general predation characteristics of spider which not 
only kills the harmful pests but also be a harmful for other biological pests. This 
review focuses on the biological potential and its improvements to use spiders as 
a biological control agent. 

The method which is commonly used to control harmful pests and insects 
are the chemical control methods using different insecticides despite their adverse 
effects to natural advantageous organisms like natural enemies, pollinators, 
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ABSTRACT 

The use of the spiders as the biological agents in the control of pests in different crops is the 
most important alternative which can be used instead of the chemicals and insecticides. The 
ability of spider in searching their prey, wide range of host, multiplication and the nature of 
spider as polyphagous makes the spider as an excellent bio suppresser. This review explores 
the importance and the significance of the spiders regarding their potential to act as a 
biological control agent against different insects and pests. Spiders act as an effective 
biological agent to control pests in the agro ecosystem of the pest management. Mostly the 
Spiders have shown more rate of predation against thrips, mealybugs and arthropods which 
are the major invaders in orchards. In order to evaluate the impact of spiders on the 
population dynamics of different pests more research studies are needed. This research study 
also shows the complexity of spiders which are indigenous can also potentially contribute 
towards the control of different crops pests. 
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animals and humans as well (Shelton et al., 2014). However it must be considered 
that the frequent use of insecticide and pesticides results in the development of 
resistance in pests as well as the outbreak of many secondary pests (Pekár et al., 
2013). It also effects the growth and yields of fruits and crops which are treated 
by chemicals and pesticides and are non selective (Košulič et al., 2016; 
Niedobová et al., 2016). The development of awareness of pesticides negative 
effects on the environment and have resulted in the use of practices to control 
pests which are environmentally-friendly like organic farming and IPM or 
integrated pest management. IPM use cultural, mechanical and biological 
methods in order to control pests (Vandermeer, 2011). 

Most of the organisms in the natural ecosystem lived in the conditions of 
perfect harmony to balance the existence of each other by interacting among 
themselves in various different ecosystems in the nature before the introduction of 
the chemicals and pesticides in the field of agriculture to control the growth of 
pest using different chemical methods. It is observed that more than thirty grams 
of the chemicals which acts as pesticides is utilized by the farmers per hectare in 
order to control different pests in the vine and other fruit orchards. The use of 
these pesticides and chemicals on the natural fruits not only affects the non-target 
and beneficial species but also has the hazardous and toxic effects on human as 
well as the environment because of their long lasting residues presence (Kale, 
2016). So, it is necessary to develop and explore different. It is, therefore, 
necessary to pest control measures to reduce the environmental burden and 
maintain high crops yields (Kleijn et al., 2019). The most advantageous and 
effective method to control pest is the use of the natural organisms of ecosystem 
which are proven as environmentally-friendly. So, it is better to take effective 
preventive measures against pests rather than killing after the attack of pests. 
However due to complexity in the food webs and ecosystem and it is challenging 
to sort out the most effective practices to control pests in an economical way. In 
order to survive and manage the hazardous effects of the pesticides and chemicals 
it is the need of the hour to develop and discover the effective alternative ways, 
tools and methods for the control of pests. The utilization of various biological 
agents like spider as the agents to control the growth of the pests and harmful crop 
insects will optimistically anticipate and assists in the enhancement of the 
economic as well as the environmental-friendly methods of the pest management 
by maintenance of healthy ecosystem for the future. 

 

SPIDER AS A BIO-PEST-CONTROL AGENT 

Many programs for the management of pest including the IPM program known as 
integrated pest management and the environmental friendly and effective methods 
for the pest control have recently been evaluated for the practical implementation 
in the agro-ecosystem. The spiders are considered as the generalist predators 
spiders which are the significant constituent of terrestrial ecosystems and can play 
major vital role in the control of pests and insects in the agro-ecosystems (Picchi 
et al., 2016). The Spiders, predominantly species assemblages, have been 
observed to show the effectiveness in the reduction of the insects and  pests which 
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are involved causing damage to the crops fields (D. Chad et al., 2006). The 
natural predators like spiders help to balance and maintain equilibrium among 
different organism of the ecosystem, by the process of consumption of their prey, 
changing the pattern and behavior of prey activities and the alteration of the 
habitat of the prey (Smee, 2012). The 7th largest group of the animal kingdom 
which belong to the phylum Arthopoda are belonging the Arachnida class and 
Araneae order. The total of 47439 different species of spiders are known and 
recorded till date all over the world (Platnick, 2018) and about 1698 species are 
found in South Asia (Keswani et al., 2012). The 90 species of spider including 55 
different genera and approximately 19 different families are present in National 
Park Zolambi (More, 2015). Spiders are found in the abundant numbers and can 
live in aquatic as well as terrestrial habitat so, are very important constituent of 
the ecosystem to function normally. Mostly the spiders are predators, which kill 
insects and pests in agro-ecosystem. Some studies showed the diversity of the 
spiders in response to habitat change on different scales in different orchards and  
vineyards (Smith, 2014). 

The species of spider are very much ubiquitous and diversified that feed 
on other pests, insects and arthropod in both the natural as well as in the 
agricultural habitats (Kralj-Fišer and Gregorič, 2019). The role of the spider as 
biological control agent in the agriculture ecosystem is well known which have 
the significant top-down effects. The Spiders offer a corresponding function to 
kill various species of pest (Tooker et al., 2020). Due to the involvement of Indo-
Gangetic Plains spider role as a biological control agent is doubtful and limited. 
But the spiders along with other biological agents can exert effective services in 
natural biological control. The studies showed that thrips and whiteflies are the 
diet of spider’s diet(Cotes et al., 2018).Spiders are the most copious predators 
which depend on killing of other pests and insects to get their food in agro-
ecosystems like wheat (Traugott et al., 2012), vineyards (Rosas-Ramos et al., 
2018), rice (Betz and Tscharntke, 2017) and fruit orchards (Dumont et al., 2019).  

 

DIVERSITY OF SPIDERS 

Simultaneously, the spiders are also considered as the most diversified predators 
(Sepulveda et al., 2018), because they use very diverse strategies for hunting their 
prey which are usually insects and pests living in various niches that ranges from 
little plants, bushes, herbs to large tree canopy and are also distributed in different 
seasonal conditions and temperatures across the globe (Villanueva-Bonilla et al., 
2017). However like all of the other natural predators the spiders are also involved 
in disruption of the control of pest. All of the mentioned features of spider make 
the species of spider the ideal group to explore for its predators potential as a 
biological control agent. There is present a vast genera of spiders which includes 
different diverse species which possess countless exceptional individuality 
regarding their use as a biological control agents against variety of pests species. 
Spider’s rate of capturing the natural pests which are the natural enemies of plants 
is the highest as compared to the other biological control agents because the 
spiders not only kill the pests but consume them in large number (Nyffeler and 
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Birkhofer, 2017). The spiders mostly prey the insects and arthropods (Petráková 
et al., 2016). The spider diet consists of high proportions of Hemiptera, Diptera, 
Coleoptera and Hymenoptera. The data also showed that despite of general 
predators, spiders also have the selectivity regarding their prey (Pekár et al., 
2015). 

The spiders adopt different mechanism to prey the pests like engulfing, 
suffocating the prey etc. Spiders have the ability to distinguish between different 
species of prey species such as the Philodromus spiders distinguished the Dictyna 
and psylla before the attack (Petráková et al., 2016). One of the specialties of 
spiders is that they are well adapted to the changing environments and can survive 
in harsh weather condition and continue to grow and are well adapted to maintain 
high number seven when the cultivation season and pests during periods are not 
abundant in the crops. Therefore, the spiders have the ability to substantiate the 
high pressure of predation on insects and pest when they start invading the 
orchards and crops. Consequently, the spiders own effective potential 
characteristics to act and use as the biological control agents. Many researches 
shows that spiders have been showing effective control of pests like spiders 
showed the reduction of wheat pests like aphids (Dhir, 2017), in orchard of apple 
they were effective against aphids and moths in the orchard of olive against 
dipteran pest (Picchi et al., 2016) and in the orchards of pear against psyllids 
(Michalko and Pekár, 2017). Conversely, there are many characteristics of spiders 
which make it questionable to consider them as the most effective agents for pest 
control. There is observed a slow reproduction in spiders and also the slow 
aggregative response in the fields so it is assumed that spiders cannot corroborate 
the pest tracking which depend on density of the pest and their growth in 
population. 

Spiders are observed to be involved in the enhancement of the biological 
pest control along with killing of the other insects like in case of wheat crops the 
thrips in as the spider prey the natural insects and pests. The effectiveness of the 
biological control is largely unresolved topic various studies showed that in 
presence of the other prey the biological control results in reduction, no effect, or 
also the enhancement in the suppression of pest (Welch et al., 2016).In order to 
improve the efficiency of spiders as a pest control agent, it is essential to 
scrutinize not only those factors which effects the diversity and abundance of the 
spiders in agricultural ecosystems (Baba and Tanaka, 2016), but bond it with the 
tropical ecology of the spiders, which is not given any importance. There is the 
necessity to use such approaches which combine both the approaches of spider’s 
diversity and abundances in growth as well (Tscharntke et al., 2016).  

To use the spiders as biological agents it is necessary to consider the 
interactions of spiders with their prey and other natural pest. Spiders are the 
general predators. However the prey which are complementary to the nutrition of 
the spider enhance the spider fitness and maintain the high growth and 
abundances in ecosystem, which in turns increase the pressure of predation on 
pests (Tsutsui et al., 2016).  The tropical niches of the spider help to evaluate the 
biological potential of spider in identification and suppressing of growth of 
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specific pests. The interaction of spider with the prey also determines the potential 
of spider as biological pest control agent like the interference between the 
predators also decreases the prey capturing ratio. Due to the low rate of capture, 
the high spider’s density will not be able to increase pressure of predation on pest 
(Michalko and Pekár, 2017).Like all the other predators Spiders do not influence 
prey by process of direct consumption rather it undergoes non-consumptive 
effects. Due to the non-consumptive approach by the spider the population of pest 
can be greatly suppressed (Beleznai et al., 2017). The spiders dislodge the other 
pests including the aphids and caterpillars which results in the mortality of the 
pests which are susceptible to the other natural predators and implies stressful 
conditions and result in starvation or it can also increase the mobility of pests to 
flee away and emigrate. But this can increase the foraging of pests to satisfy stress 
and metabolism by predator vigilance, which can cause damage to crops (Rendon 
et al., 2016) 

 

CONCLUSION 

In the agricultural ecosystem Spiders are one of the top most abundant enemies of 
the insects and pests. But the role of spider as a biocontrol agent is still due to the 
fact that they suppress the pests as well as disrupt the function of other insects 
which acts as biocontrol agents. The diet of spider is mostly pests like Hemiptera 
and Diptera which are captured and killed by spider using different strategies of 
hunting efficiently. The hunting strategies of spider have great influence on the 
community of herbivore in orchards. It is effective to employ such practices for 
the management of pests which are economical, ecofriendly as well as beneficial 
for the crops yield. 
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