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Spiders: A boon to natural pest management  

 
Mithra Mohan and Melvin Mohan S 

 
Abstract 
Spiders, the largest group of invertebrate predators, play a significant role in controlling the pest 

population in natural ecosystems. Potential attributes of spiders that make them efficient bio control 

agents are good searching capacity, broad spectrum prey range, number of organisms consumed in a 

lifetime, overwintering as adult stage and adaptations to live under dearth periods. Recent trends in 

agriculture accentuate the need for conservation of spiders in agro ecosystems and project it as a potential 

candidate for natural pest control mechanism.   
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Introduction 
Spiders are members of the phylum Arthropoda, the largest phylum of animal group in the 

world under the class Arachnida. Spiders are ubiquitous in distribution and invade almost 

every type of habitat, and are the most abundant invertebrate predators in terrestrial agro 

ecosystems. Nearly 47,617 species of spiders under 4,092 genera in 114 families were 

recorded in the world, in which 2,299 species of spiders belonging to 67 families were 

recorded from the biodiversity rich spots in South Asia. Around 1,442 species of spiders in 59 

families are documented from different regions of India [58 [67]. 

Spiders are exclusive predators of insects and play a crucial role in maintaining the prey-

predator balance in agro ecosystems. Some species of spiders are characterized by construction 

of intricate webs that may trap their prey whereas others are active predators that ambush or 

hunt their prey. Spiders are considered as ideal organisms for experiments in biological 

sciences. They also play a significant role as biological control agents, food source and 

providers of venom which has been used as medicines, insecticides, etc.  

 

Biological cycle of spiders 

Eggs and egg sac 

A female spider lays up to 3000 eggs and is covered with a silken sac to protect the eggs from 

predators. The eggs are spherical to ovoid and differ considerably in color and size. 

Spiderlings spent their larval stages inside the egg sac and the emerging spiderlings are very 

small and sexually immature but exhibit similarity to adults in body shape. 

Some spiders are well known for their parental care. In the family Lycosidae, newly emerged 

spiderlings are attached to the abdomen of the mother for first one week in order to escape 

from the predators. The female of nursery web spiders (Pisauridae) build a tent like web and 

appends the egg sac over it so that the emerging spiderlings can stay in the nursery web for 

about two weeks. In some families, like Theriidae, the mother feeds her young mouth to mouth 

with a special substance that she regurgitates [51]. 

 

Gregarious Phase 

This phase continues from days to four or five weeks. Usually, spiderlings depend on yolk as a 

food source but some species exclusively attack immature eggs (e.g. Clubionidae) [26]. 

  

Dispersal of spiders- Ballooning 

Dispersal of spiderlings is the important stage in the spider life cycle which usually observed 

from the first instar stage to the third stage. Newly emerged spiderlings will mount to a highest 

point and secrete silk threads through its spinnerets into the air. It leads to the development of 

a triangular shaped parachute like structure which equips the spiderling to disperse to distant 

places with the aid of wind [50].
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The solitary phase  

After the dispersal to new habitats, spiders start a new phase 

in their life cycle, the solitary phase. In this phase, they are 

characterized as active hunters and some feed on dead 

organisms [26]. 

 

Food of spider 

Spiders are usually carnivorous organisms that feed on insects 

and sometimes they depend on other species of same group 
[33]. In certain situations, they consume other invertebrates 

viz., annelids, gastropod and soil micro arthropods. Some 

species of large spiders even feed on small vertebrates like 

birds and rats [34]. Jumping spider, Bagheera kiplingi is an 

exception to the feeding habit of spiders that they solely 

depend on specialized leaf tips of acacia plants (beltian 

bodies) and nectar and are popularly known as vegetarian 

spiders [29]. 

 

Role of spiders in agroecosystems 

Spiders were recognized as a generalist predator and were 

used for pest management in different parts of the world about 

2000 years ago itself [61]. Spiders are also well-known for their 

capacity to increase predation rates and also exhibited a 

functional response with respect to insect pest outbreaks [12]. 

They are often predated on lepidopteran and hemipteran pests 

which act as economically important pests of major crops or 

as vectors of plant diseases [4]. 

 

Spider as promising predator-Potential attributes 

 Number of insects killed per unit time 

 Good searching ability (especially hunting spiders) 

 Predation is not species specific. 

 Adaptation under conditions of food limitation 

 Low metabolic rate [41] 

 

Ecological guilds  

Based on the foraging mode of the spider, they are divided in 

to two groups and 7 different ecological guilds [1] [62]. 

 

Web Builders - 3 Guilds 

Spiders of these guilds usually construct aerial webs for 

capturing their prey. Walking, jumping and flying insects 

constitute their main prey. 

 

Orb web weavers 

Major spiders observed in the rice ecosystems. The preys 

were generally trapped in the sticky sites of the web and were 

covered with silken threads produced from the spinneret of 

the spider and dragged to the center of the web for feeding. 

The spiders recorded in this guild belong to the families viz., 

Tetragnathidae and Araneidae. 

 

Scattered Line Weavers 

This group of spiders usually produces loose irregular webs in 

the shady areas. Theridiidae was recognized as the only 

family in this ecological guild. 

 

Sheet Web Builders 

The sheet web building spiders create closely woven sheet of 

irregular, adjacently spaced tangled webs. These spiders 

attach themselves to the web in an upside down position and 

feed on the trapped insects on the web. Linyphiidae and 

Agelenidae were the two families recorded in the guild. 

 

Hunters- 4 guilds 

The hunters recorded from the rice ecosystem include the 

stalkers, ambushers, ground runners and foliage runners. 

These spiders are invariably robust species, with elongate to 

cylindrical body shape and with conspicuous big eyes. They 

usually chase their prey, subdue it with its strength and feed 

on it. 

 

Stalkers 

These are diurnal spiders which jump on their prey and feed 

on it. The stalkers are mostly seen in upper side of the 

vegetation. The two families recorded are Oxyopidae and 

Salticidae. 

 

Ground Runners  

These spiders commonly feed on insects on the base layer of 

the field and rarely seen in the foliage. They jump upon its 

prey and mashed it using its well-developed chelicera. 

e.g. Lycosidae 

 

Ambushers 

These are commonly detected in the inflorescence and exhibit 

a “sit-and-wait” strategy for prey capture. Some species act as 

predators of beneficial insects which visit the flower for 

pollination. e.g. Thomisidae 

 

Foliage Runners  

Whitish or brownish colored spiders which are active 

predators of insect pests and live in flat tubular nests 

constructed by rolled leaves. e.g. Miturgidae and Clubionidae. 

 

Diversity of Spiders in Rice ecosystem in the world 

The studies conducted in the agro ecosystem of Philippines 

identified about 51 taxa of spiders belonging to 34 genera 

under 16 families [5]. In China, 167 species of spiders in 28 

families were reported from the rice ecosystem [68]. A survey 

conducted in the rice ecosystem of Bangladesh disclosed 39 

species of spiders belonging to 28 genera and 10 [19]. 

 

Diversity of Spiders in Rice ecosystem in India 

Studies conducted in various parts of India revealed that 

spiders are one of the predominant species of invertebrate 

predator in rice ecosystems. Thakur [64] recorded about 20 

species of spiders in 12 genera and 8 families from Jammu 

region. The studies carried out in rice growing tracts of West 

Bengal led to the record of 19 species of spiders in 19 

different genera under 11 families [8]. Around 19 species of 

spiders belonging to 15 genera under 10 families were 

documented from the rice ecosystems of Tamil Nadu which 

indicated the species abundance [21]. 

 

Important spiders in rice ecosystem 

Tetragnathidae 

Tetragnathidae is the predominant family of spiders observed 

in the rice ecosystem. These small- medium sized spiders with 

yellow or brown colour, usually construct weak orb webs in 

field or near field borders.  

e.g. Tetragnatha mandibulata- Most common species in rice 

ecosystem of Central Kerala [52]. 

Tetragnatha listeria -Most abundant species in Kuttanad rice 

belts [62].  

Tetragnatha javana- Most common spider observed in rice 

ecosystem of Tamil Nadu which was reported as the potential 

predator of green leaf hoppers and brown plant hoppers [27].  

http://www.entomoljournal.com/
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Prey preference and Predatory potential 

Tetragnathids showed an increased preference towards green 

leaf hopper Nephotettix virescens followed by white-backed 

plant hopper Sogatella furcifera, brown plant hopper 

Nilaparatha lugens, rice stem borer Scirpophaga incertulas 

and leaf roller Cnephalocrocis medinalis. Tetragnatha 

laboriosa prefers gundhi bug, leaf folder and lepidopteran leaf 

feeders [46]. 

Tetragnatha sp. consumes an average of 14 adult BPH per 

day (Rao et al., 1978). T. javana consumed 1.30 WBPH per 

day [32]. The feeding potential of T. maxillosa on N. lugens, S. 

furcifera and Nephotettix sp. to be 12.40, 15.20 and 16.60 

respectively [35]. 

 

Araneidae 

Araneidae is the second important family in the rice fields. 

These brightly coloured spiders usually construct large webs. 

The major genera are Argiope and Neoscona. Argiope species 

are large, yellowish- golden coloured spiders and they 

construct large orb webs. Neoscona species are small, brown 

coloured with fade markings on the body and create weak orb 

web near plants. 

 

Prey preference and Predatory potential 

Argiope sp. usually prefer gundhi bug, leaf folder and 

lepidopteran leaf feeders whereas Araneus sp. predates on leaf 

and plant hoppers [31] [60]. 

Argiope pulchella was recorded as an effective predator of 

BPH and it was observed to be consuming about sixteen adult 

BPH per day [39]. Argiope catenulata was recorded as a 

predator of grasshopper nymphs and crickets [16] whereas 

Argiope anasuja preferred leaf folders in rice [1]. 

 

Salticidae-Jumping spiders 

Salticidae is another important family of spiders with large 

eyes and hairy body which are very active during the day 

time. They usually predate on caterpillars and flies [18]. Eg: 

Telamonia dimidiata, Bianor carli 

 

Oxyopidae- Lynx spiders 

The lynx spiders are strong creatures with rounded abdomen 

which are usually observed in the foliage. Oxyopes sp. 

predated on stem borer and leaf folders in rice ecosystem [16]. 

It also predates on caseworm and rice hoppers [46]. Studies 

conducted to identify the predatory potential of Oxyopes 

javanus revealed that it consumes about 4.80 BPH, 5.90 

WBPH, and 5.20 GLH per day [27]. 

 

Lycosidae-Wolf spiders 

These groups of spiders are very active and usually chase 

their prey. Lycosa pseudoannulata is considered as the most 

efficient predators of plant hoppers in rice ecosystem [17]. 

Predatory potential of Lycosa pseudoannulata on BPH, 

WBPH, and GLH was about 7.4, 6.9, and 6 respectively [27]. 

Pardosa pseudoannulata is another common spider which 

preferred hoppers, yellow stem borer, collembolans and flies 
[42]. Paradosa sp. exhibited highest preference on BPH 

followed by WBPH and GLH and the number of prey 

consumed was 14.31, 10.96 and 5.73 respectively [46]. Prey 

range of P. pseudoannulata includes leafhoppers, plant 

hoppers, whorl maggots, leaf folders, case worms and stem 

borers [23].  

 

 

Vegetables 

Thirty species of spiders in 9 families are observed in the 

vegetable ecosystem of Vellayani. O. javanus consumes 

Amrasca biguttula biguttula, Aphis malvae. and Bemisia 

tabaci and caterpillars of Spodoptera litura. They predated on 

Hemiptera, Lepidoptera and coleopteran pests in various 

vegetable crops [24]. 

Crab spider, Thomisus sp. feeds on caterpillar and adults of 

Helicoverpa armigera in tomato fields of Bangalore [4]. 

Argiope catenulata, O. javanus and Neoscona theisi 

consumes Amrasca devastans, Aphis gossipii, B. tabaci, larva 

of H. armigera and larva of S. litura [28]. 

Argiope luzona, Chrysso argyrodiformis, Hipassa pantherina, 

Oxyopes lineatipes, Oxyopes javanus, Peucetia viridana and 

Lycosa pseudoannulata are the important spiders present in 

the snakegourd and brinjal ecosystem which feed on a variety 

of insects like Plusia orichalcia, Leucinodes orbonalis, Aphis 

gossypii, B. tabaci and Epilachna vigintioctopunctata [48]. 

 

Pulses 

The prevalent spiders found in redgram ecosystem were 

Thomisus shivajiensis, Clubiona abbotti and Hippasa 

haryanesis, which predated on lycaenid butterfly, Lampides 

boeticus [59]. They were also observed to reduce the 

population of H. armigera, Clavigrella sp. and moderately 

feed on Melanagromyza obtuse [3]. Oxyopes shweta, Thomisus 

sp. and Saliticus sp. predated on pod borer Maruca testulalis 
[11]. 
 

Oilseeds 

Eighteen species of predatory spiders belonging to 16 genera 

in 7 families are commonly observed under oil yielding crops 
[44]. In groundnut, Oxyopes salticus, and Misumenops sp. 

occupied 85.8 to 97.7 per cent of overall population of spiders 

and effectively controlled the population of sesame capsule 

borer Antigastra catalunalis and Acherontia styx [10].  
 

Plantation crops 

In coconut, 26 species of spiders under six families were 

commonly observed in which Rhene sp. and Cheiracanthium 

sp. were reported as the predators of black-headed caterpillar 

Opisina arenosella [49]. About 117 species of spiders under 18 

families were observed from the cashew plantations [13]. 

Telamonia dimidiata and O. shweta were recorded as the most 

common spiders of cashew plantation which act as predators 

of tea mosquito bug Helopeltis sp. Argiope pulchella, 

Neoscona mukerjeri, Oxyopes sunandae, Nephila pilipes were 

also observed to take part in keeping the pest population 

under control. In tea plantations, 85 species of spiders under 

52 genera and 18 families were recognized from India. 

Araneus mitificus, A. pulchella, Neoscona bengalensis, 

Dendrolycosa gitae, Thiana bhamoensis were reported as the 

predominant spider fauna [45]. 
 

Fruit crops 

About eleven spiders were documented from mango orchards 

in which Araneus singhagadensis, Cheiracanthium danieli 

and Stegodlyphus sarasinorum were the prevalent species 

which act as predators of mealy bugs [63]. The predatory 

potential of Lyssomanes sikkimensis on mango hoppers was 

about 0.60 to 5.20 per day [43]. O. javanus, A. pulchella and 

Tetragnatha sp. were also observed from mango ecosystem 

which feed on caterpillars of mango [56]. 
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In grapevine, 27 species of spiders belonging to 14 families 

were recorded and the important species documented were C. 

inclusum, T. dilutum, T. melanurum, Trachelas paceficus and 

Hololena dedra which predated on grapevine leaf hopper 

Erythroneura variabilis [15]. Most common spiders in apple 

orchards were Anyphaena accentuata, Clubiona brevipes, C. 

corticalis and C. leucaspis which were reported as effective 

predators of aphids and caterpillars [26].  

 

Flower crops 

The important predatory spiders found in jasmine ecosystem 

were Phidippus punjabensis, Salticus sp., Cheiracanthium sp., 

Pardosa sp. and Theridion sp which were effective against 

larvae of Nausinoe geometralis [57]. 

 

Factors affecting spider population in an ecosystem 

Ecological factors 
 Soil type 

 Moisture content 

 Rain fall 

 Temperature 

 Percentage of organic matter  

 

Direct and Indirect effect of Chemicals 

 Herbicide treatments lead to destruction of habitat of 

spiders than by direct toxic effects [36]. 

 Chemical application leads to reduced prey availability 

 Repellant effect of chemicals 

 

Effect of insecticides, botanicals and microbials on spiders 

Rather than direct toxicity, chemicals lead to the destruction 

of the habitat which negatively affects the population of 

spiders in agro ecosystems. Besides this, pesticide application 

resulted in reduction of prey availability along with 

consumption of poisoned prey which ultimately resulted in 

death of spiders [26]. 

Size of spray droplets also plays an important role in 

determining the spider population. Finer spray droplets 

adhered more to the webs than the coarse droplets. Usually 

spiders consume their web before constructing a new one 

resulting in the entry of these chemicals in to the spider body 
[47].  

Experiments conducted to determine the relative toxicity of 

chemicals to spiders revealed that a combination of 

thiomethoxam and imidacloprid at a rate of 25 g ai/ ha 

reduced the spider population in absolute numbers [22]. But 

some reports highlighted that imidacloprid 0.005% was safer 

to spider fauna in rice ecosystem and synthetic insecticides 

like acephate 0.05% and quinalphos 0.05% were proved to be 

toxic to the spiders [1].  

Broad-spectrum chemicals like dimethoate exhibited high 

toxicity to spiders which resulted in cent percent mortality to 

the lycosid Trochosa ruricola at concentrations below the 

field rates [9]. In vegetable ecosystems, avermectin was 

recorded as the highly toxic chemical to spiders [14]. 

Dimethoate at 0.05% was highly toxic to T. mandibulata and 

N. mukerjei causing cent percent mortality whereas 

imidacloprid 0.002% was less toxic to spiders [24].  

Use of botanicals like neem oil, neem seed kernel extract and 

custard apple oil were comparatively safe to the spider 

population in agro ecosystems [37]. Application of neem oil 

and Azadirachtin were recorded as less toxic to spiders like 

Distina sp., Marpissa sp. and Oxyopes sp. [13]. 

Bt formulations Biotox applied at the rate of 1 kg/ha were 

found to be safe to spiders of Okra [30].  

 
Effect of microbials on spiders 

 

Fungi Safety to spiders Important spiders 

Metarhizium anisopliae Safe 
Spiders in vegetable ecosystem [24]. 

Paecilomyces liilacinus Safe 

Fusarium pallidoroseum Safe Paradosa sp., Tetragnatha maxilosa, Oxyopes sp. [40]. 

Beauveria bassiana Pathogenic Tetragnatha mandibulata, C. danieli [24]. 

 

Conservation and augmentation of spiders 

 Establishment of favorable habitats for the spiders along 

with the artificial release of spiders in to the field. In 

China, straw beds were placed in fields which act as a 

shelter for spiders and these shelters along with spiders 

were transported to other places for the management of 

pest population in that area. This practice decreased the 

use of pesticides by 50 to 60 per cent [69].  

 Artificial introduction of spider egg sacs in to the field 

along with drosophila flies. In Japan, Drosophila sp. were 

artificially released into rice fields in order to act as a 

food source for spiders in dearth periods [21]. 

 Maintaining ground cover crops in orchard which provide 

a habitat for spiders [41].  

 Maintenance of weeds and annual flowers in the field 

will conserve the spiders and also maintain the micro 

climate in the field. e.g. The aquatic weed, Pistia 

straitoides, in rice sheltered more spider and spiderlings 

of Oxyopes sp. and P. pseudoannulata, which provides a 

suitable atmosphere for the maintenance of spiders [37]. 

 Addition of organic manure in to the field. It leads to the 

abundance of soil arthropods which act as supplementary 

food source for spiders [54]. 

 Minimum tillage will conserve the spider population [38]. 

 Botanicals and bio pesticides are less toxic to the spider 

population in the field. Use of botanicals like neem oil, 

neem seed kernel extract, neem seed biters, chinaberry oil 

and custard apple oil almost conserved the natural spider 

population [37]. 

 If there is a severe pest attack, we can depend upon some 

spider friendly insecticides. 

 Chemical application should be judicious and limited to 

the periods when the spiders are inactive and in sheltered 

locations 

 
List of insecticides safe to spiders 

 

Insecticide Dosage Agro ecosystem 

Imidacloprid 17.8 SL 0.02% Vegetable [24] 

Flubendiamide 480 SC 0.02% Rice [53] 

Chlorantraniliprole 20 SC 40 g a. i. / ha Rice [55] 

Indoxacarb 14.5 SC 72.50 g a.i./ ha Rice [20] 

 

Conclusion 

Spiders, the generalist predators in the agro ecosystems play 

an important role in the management of pest population and 

reduce the pesticide use pattern which eventually leads to 
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sustainable agriculture. Besides, over wintering nature of the 

adults make it easier for the spiders to invade the ecosystems 

early in the season, so that they can subdue the pest 

population in a better way than other natural enemies. The 

increased inclination towards pesticide free products and 

environmental stability in the current decades led to the 

projection of spiders as a boon to natural pest control 

mechanism. 
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