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1. INTRODUCTION

Agro-ecosystems constitute a major part of the terrestrial
ecosystems. Adoption of newer technologies in agriculture wrought
numerous changes in the systems. Human regulation of the structure.

function and duration of agro-ecosystems contributed to their high

instability. Commensurate with the changes, vulnerability to pests and

diseases increased,
f the most dominant biota that thrive and at times over

leading to reduced productivity. Among the pests,

insects are one O

dominate in agricultural fields. In natural systems, abnormal increase in
insect population is checked by nature’s own regulatory mechanism. the
natural enemies. Predators, parasitoids and pathogens constitute the major

groups of natural enemies, accounting for 40-60 per cent reduction in pest
population in nature.

Exploitation of natural enemies is one of the oldest and best
methods of pest control. The earliest record on the use of natural enemies
for pest suppression dates back to fourth century China when ants were
released to combat pests in the store and field. In 1767, mynahs (bird)
were imported from India for the control of locusts in Mauritius. Since
mid nineteenth century, ladybirds, -green lacewings etc were utilized for
pest control (Dhaliwal and Arora, 2001). Evidently, the early attempts at
biologivcal control were through the predators. Even the first successful
biological control obtained was with a predator. In 1888, the predatory
beetle, Rodolia cardinalis (Mulsant) was introduced in California, USA
from Australia to control the cottony cushion scale Icerya purchasi Maskell
that threatened the citrus industry. Despite these early attempts of control
with predators, applied biological control is heavily biased towards
oids that show high specificity to a given pest, tracks its density

parasit
it at low equilibrium level. The propensity towards

and maintains



specialist bioagents continues even today with the predators being a

virtually ignored lot.

The new millennium gearing for an organic evergreen revolution in
agriculture is on the look out for newer avenues of pest management
devoid of ecological evils. Keeping pace with the changing scenario. the
holistic pest regulatory effect of the natural enemies in agro-ecosystems is
felt to be the best option for sustainable management of pests.
Sustainability as observed by the United Nations is supported by five
pillars, biodiversity being one of them (Swaminathan, 2002). Analysis of
the biodiversity of the natural enemy community and an endeavour for
beneficial use of each of the components will not only enhance the
effectiveness of pest management strategies but also help in developing
alternate components for a biointensive integrated pest management
system. One natural enemy that could play a significant role in ecological

pest management is the generalist predator, the spiders.

Spiders are carnivorous arthropods found in almost every kind of
habitat, occurring in fairly large numbers and diversity. Although they
have a wide range of prey, they feed mainly on insects, devouring a large
number of the prey. Besides, they also threaten the prey with various
foraging strategies and kill those living in their territory. Thus, a spider
community that is diverse and that maintains a fairly constant numerical
representation is prevalent in natural systems, exerting considerable

control on the associated prey population and limiting their initial

exponential growth without extinction (Riechert and Lockley, 1984).

As generalists, spiders may not contribute greatly to targeted
control of pests. But being an important part of natural control mechanism
they help to stabilize pest population. Spiders are highly abundant in
agr
insect pests. As a group, they are highly resilient in agro-ecosystems. long

lived and readily seek out new fields after harvest (Riechert and Lockley.

icultural fields and if conserved or augmented they can regulate many
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1984). The vital importance of spiders in the ever-growing field of
biological pest control is now well recognized at least in certain agro
ecosystems. They constitute a large part of the predatory arthropod fauna
of rice ecosystem and prey on many insect pests (Barrion and Litsinger,
1980). Cereal and cotton fields are also rich in spiders contributing to pest
regulation (Riechert and Lockley, 1984). In orchards, the spiders form the
largest group of entomophages and are responsible for the reduction in
pest population of almost all pest species (Amalin and Pena 2000; Brown
et al., 2003). For the most part, purposeful utilization of the araneae for
nagement has been confined to rice and per.e”nnials. In vegetables,

pest ma

research efforts have largely being concentrated on pulses. Few studies

have bee'n attempted on the spiders in okra, brinjal, bittergourd, and
amaranthus |

.} With organic farming playing a pivotal role particularly in
vegetable cultivation, it is all the more imperative to generate information
on each of the components of natural enemy community for designing an
insecticide free, nature friendly, economically viable and socially
acceptable pest management strategy. As there is a dearth of information
on the spider predators in vegetable ecosystem, the study was undertaken

with the following objectives.

¢ To assess the density and diversity of the spider fauna in vegetable

ecosystem.
¢ To determine their seasonal abundance.
¢ To evaluate their predatory efficiency

¢ To study their sensitivity to insecticides
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2. REVIEW OF LITERATURE

The role of spiders in the management of pests of vegetables is less
explored even though they are widely exploited for the regulation of pests
in rice and fruit orchards. The present study relates to the spiders in
vegetable ecosystem, their relative abundance, predatory potential and
impact of insecticides on them and the relevant literature is presented in
this chapter. The spider fauna associated with annuals other than rice and

influence of season and crop stages on their abundance in annuals alonc is
reviewed under 2.1 and 2.2.
2.1 SPIDERS IN AGRO-ECOSYSTEMS

Among annuals, most of the information available pertains to

spiders in vegetable and cotton ecosystems.
2.1.1 Spiders in Vegetable Ecosystem

Despite being an important group of predators in vegetable
ecosystem, the literature available on their role in pest regulation is

mainly confined to pulses.

2.1.1.1 Spiders in Pulse Crops

Globally, a wide range of spiders associated with various pulse
crops have been documented. Eighty one species of spiders in 34 genera
belonging to 13 families were recorded from guar in Texas and Oklahoma.
Among the species, while Dictyna volucripes Keyserling predated on
adults of the midge, Contarinia texana (Felt) Pardosa pauxilla (Rogers)
preyed on larvae of the pest (Rogers and Horner, 1977). Population of
predatory spiders in soybean fields in Mississippi gradually increased
during summer and was high in late than early planted crops (Buschman e¢r «/..

[
1984). Several spiders were found to predate on the larvae of the soybean

pest Hedylepta indicata (Fabricius) in Taiwan (Chien ¢/ al., 1984). Over



25,000 spider species belonging to 17 different families werc recorded
from soybean fields in Virginia. Oxyopidae, Thomisidae and Salticidae
were the dominant foliage dwellers while, Lycosidae and Linyphiidae
were the important families retrieved from the ground (Ferguson e al..
1984). A study on the effect of companion crops on the incidence of
predatory spiders in rice and soybean fields in Nepal during the wel
season revealed that the population densities of Lycosa sp., Oxyopes sp.
and Tetragnatha sp. were higher in the maize-soybean intercrop than in
soybean alone when observed 88 days after emergence (Gyawali, 1988).
Oxyopes sp., Tetragnatha sp. and Lycosa sp. were present in the
blackgram agro-ecosystem at Khumaltar in Kathmandu valley (Gyawali.
1989). Six species of spiders were recorded preying on adults of
Anticarsia gemmatalis (F.) in soybean fields in Florida. Peucetia viridans
(Hentz) accounted for over 65 per cent of the predation (Gregory e/ al.,
1989).

Studies from India too indicatéd the prevalence of different species
of spiders in pulse plots. Several predatory spiders were seen preying on
the leaf rollers, H. indicata and Lamprosema diemenalis (Gn) infesling
soybean (Bhattacherjee, 1976). Similarly, a number of predatory spiders
were documented from the fields of Cajanus cajan Millsp from Gujarat
(Patel e/ al., 1988). Survey of spiders associated with pigeon pea in
Haryana revealed the abundance of four species of araneae viz..
Hippusa haryanensis Arora & Monga (25.30 per cent), Pardosa tikaderi Buchar
(19.71 per cent), Lycosa sp. (25.35 per cent) and Cheiracanthium punjuabensis
Sadana and Bajaj (18.3 per cent) in the fields. Other species found were
Thomisus sp., Thomisus decoratus Tikader Neoscona theisi (Walkenaer).
Oxyopes pandae Tikader and Sreqodyphus sp. When evaluated in the
laboratory. the spiders fed voraciously on the thrips Empoasca kerri Pruthi
ahd moderately on Clavigralla sp. None of the species fed on caterpillars
of Helicoverpa armigera (Hubner) (Arora and Monga. 1993). While

Oxyopes shweld Tikader, Thomisus sp. and Salticus sp. constituted predators



of the legume pod borer Maruca testulalis Guen. (Borah and Dutta, 2001),
the spiders O. shweta, Neoscona sp. and Plexippus paykulli (Aud) were
found to predate on H. armigera in pigeon pea fields of Assam (};orah and
Dutta, 2003). The natural enemies of pigeon pea pests included the spiders

Araneus sp. and Clubiona sp. (Kumar and Nath,2003).

2.1.1.2 Spiders in Other Vegetables

Global records indicated that araneae constituted the most abundant
predator group in tomato Crop in Brazil (Raga et al, 1990). In a mixed
vegetable garden comprising of spinach, radish, cabbage, brussels sprout,
potato, tomato and maize in USA, spiders formed 84 per cent of the
predators and accounted for 98 per cent of observed predation (Riechert
and Bishop, 1990). The thrips infesting - potato viz., Thrips palmi Karny
and Megalurothrips usitatus (Bagnall) were found to be predated by the
spiders Neoscona pratensis (Hentz) Thomisus sp., Oxyopes salticus Hentz

and Argyrodes sp. in potato fields of Thailand (SEARCA, 1991).

The crab spider Thomisus sp. predated on caterpillars and adults of
H. armigera in tomato fields of Bangalore in India (Ansari and Pawar,
1980). Numerous species of spiders were observed to prey on
Diaphania indica Saund of pumpkin in Tamil Nadu (Peter and David,
1991) and Plutella xylostella (L.) in cabbage fields in the hill zones of
Karnataka (Parvathi et al., 2002). Survey conducted on the spiralling
whitefly Aleurodicus dispersus Russel in vegetable fields of Coimbatore
- revealed the predation of the pest by the spider Oxyopes sp. (Geetha et al.,

2002). The intensity of predation by O. shweta and P. paykulli on

Phthorimaea operculella (Zeller) was high in store and field (Debnath and

Borah, 2002).
2.1.2 Spiders in Cotton Ecosystem
!

Spiders are the most familiar, efficient and obligate predators,

which feed on different types of prey in cotton ecosystem. Several spiders



were recorded from Arkansas cotton fields feeding on pests (Whitcomb e¢r al..
1963). Under favourable conditions, an average of about 30 spiders per
plant was recorded from the cotton fields of Peru (Aguilar, 1975). Hunting
spiders that rest on the plants were the most frequently observed group of
spiders. It included the nocturnal hunters (Anyphaenidae and Clubionidae)
that pursue their prey until it is caught, diurnal hunters (Saliticidae) that
pounce on their prey and hunters that generally hide among plants (Aguilar.
1976). Aysha gracilis (Hentz), P. viridans, Cheiracanthivm inclusum (Hemz).
and Neoscona arabesca (Walckenaer) were observed to predate on eggs of
the cotton leaf worm in a cotton field in Texas. Besides, the spiders
Misumenops sp., Tetragnatha laboriosa (Hentz). A. gracilis, P. viridans.
C. inclusum and Hentzia palmarum (Hentz) were found predating on the
first instars of the leaf worm (Gravena and Sterling, 1983). A total of 31
species of spiders belonging to eight families were observed in the cotton
fields in Heze county of China. Of.these, Pardosa astrigera L. Koch..
Misumenops tricuspidatus (Fabricius) and Theridion octomaculatum

(Bosenberg and Strand) were the most important spiders preying on

cotton aphids (Dong and Xu, 1984).

Natural enemies of H. armigera in cotton fields in Indonesia
included 24 species of spiders in 10 families (Nurindah and Bondra,
1988). The orb weaver was the numerically dominant group of spiders in
Texas cotton fields. Five species viz., N. arabesca  Acantheneira sp..
Gea heptagon (Hentz), T. laboriosa and Uloborus glomosus (Nyffeler)
constituted more than 80 per cent of the species sampled. They were found
to predate on aphids, small dipterans, cicadellids, hymenopterans and
coleopterans (Nyffeler et al., 1989). Similarly, spiders formed one of the
most important predators of cotton flea hoppers in East Texas. The araneae

were worth three times the value of predatory insects (Sterling ¢/ «l.. 1992).

Attempts made in India to record the spider fauna in cotton

ecosystem also revealed the prevalence of several species. In Gujarat. the

v



sac spider Clubiona pashabhaii Patel and Patel was observed to predate on
several insect pests (Patel and Pillai, 1988). The" spiders
Cheiracanthium melanostoma (Thorell),  Oxyopes  chitirae  Tikader
O. shweta, Lycosa poonaensis Tikader and Malhotra and 7. pugilis were
found to prey on all the life stages of the aphid, Aphis craccivora Koch.

available within its reach in cotton fields of North Gujarat (Sebastian and
Sudhikumar, 2002).

2.1.3 Spiders Associated with Other Annuals

Survey conducted in USA in nine field crops viz., cotton, soybean.
lucerne, guar, rice, grain sorghum, groundnut, maize and sugarcanc

revealed the presence of 614 species of spiders of 192 genera under 26
families. The most frequent species in field crops were Oxyopes sp..
Salticus sp., Phidippus audax (Hentz) and T. laboriosa (Young and
Edwards, 1990). Natural occurrence of predatory spiders was observed in
the lucerne fields of Uzbekistan and the spiders were found to predate on

alfalfa bug Adelphocoris lineolatus (Goeze)(Shamuratova, 2002).

In India, eight species of spiders were found to predate on the maize
borer Chilo partellus (Swinhoe) and the jassid Zyginidia manaliensis (Singh).
The two species of spiders preying on the nymphs and adults of the jassids
were identified as Oxyopes sp. and Pardosa sp. Early instar larvae of the maize
borer was predated on by Thomisus cherapunjeus Tikader, Marpissa tigrinu
Tikader, Phidippus punjabensis Tikader, Araneus sinhagadensis Tikader.
Araneus sp. and O. pandae (Singh and Sandhu, 1976). In a study
conducted in Dehra Dun, two species of thrips viz., Thrips Jlavus Schrank
and Thrips hawaiiensis Morgan were found to be predated by the spiders
Marpissa sp., Tharpyna sp., Thomisus sp., Misumena sp. and Oxyopes sp.
(Veer, 1984).

Survey of spider fauna of groundnut fields in Gujarat revealed the
presence of 2833 spiders belonging to 53 species, 34 genera and 14

families Of the 53 species collected, 31 species (55.98 per cent) were



hunting spiders 6 species (8.51 per cent) ambushing, 11 spccies
(29.51 per cent) web builders and 5 species (6.00 per cent) bélonged to
miscellaneus group of spiders (Patel and Pillai, 1988). Natural enemies of
the sorghum ear head bug, Calocoris angustatus Leth. in sorghum tracts in
Karnataka included several species of spiders like Neoscona mukerjei Tikader
N. theisi, Clubiona sp., Argyrodes sp., Oxyopes sp. Cheiracanthum sp..
P. paykulli, Thomisus sp. etc. (Hiremath, 1989).Larvae of the stem borer
(C. partellus) of fodder maize were predated by 17 species of predatory

spiders in Karnataka (Jalali and Singh, 2002).
2.2 INFLUENCE OF SEASON AND CROP STAGES ON SPIDER

ABUNDANCE

2.2.1 In Vegetable Ecosystem

It has been hypothesized that as crops grow, increase in the prey
availability supports more spiders to .co-exist (Pianka, 1966). In soybean
ecosystem in the predators were more abundant during pod fill stages.
contributing to heavy larval mortality of Plathypena scabra (),
particularly late in the season (Bechinsk and Pedigo, 1981). Similarly, the
number of foliage dwelling spiders peaked in early August and again in
early September in1981 and in early to mid-August in 1982 in soybean
cropping systems in United States of America (Ferguson ef al., 1984).
Peak activity and higher density of spiders were recorded in summer.
while the lowest were in winter in 8 vegetable crop fields in Egypt. The
abundance of spiders in summer seemed to be lhé result of a combination

of three factors viz., dense vegetation cover, high temperature and
significant relative humidity (Hussein, 1999).

_ In India, predatory spiders were seen in abundance on H. indicata
infested soybean plants in September-November (Bhattacherjee, 1976).
Appreciable population of the spiders O. ratnae, O. shweta, Neoscona sp.

and P. paykulli and their predation on H. armigera in pigeon pea was seen
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when H. armigera appeared during flowering and. remained till the

maturity stage of the crop (Borah and Dutta, 2003).

2.2.2 In Other Annuals

~ The abundance of spiders in the cotton fields of Peru was directly
linked to the development of plants rather than the season (Aguilar, 1976).
Change in the species composition of spiders in groundnut fields was
observed in Gujarat. The species diversity index increased from July
through October attaining the peak in October coirciding with the crop

growth and consequent increase in prey availability (Patel and Pillai,
1988).
2.3 PREDATORY EFFICIENCY

Spiders predate almost exclusively on insects and consume a large
number of the prey. Hence, the feeding potential and prey preference of

spiders could play a crucial role in limiting the exponential increase of

insect population in agricultural systems.

2.3.1 Feeding Potential

The consumption rate of L. pseudoannulata has been estimated to
be 24 nymphs or adults of N. lugens (IRRI, 1975) or 8.5 nymphs (Chau,
1987) and 15.20 adults of plant hopper per day (Samal and Misra 1975).
Studies conducted in Texas indicated that A. gracilis and P. viridans
consumed 4.80 and 0.41 first instar larvae of cotton leaf worm per day

respectively (Gravena and Sterling, 1983).

In a laboratory test conducted in Yugoslavia, Cheiracanthium mildei L.
Koch and Achaearanea lunata (Clerck) predated on sycamore lace bug
Corythucha ciliata (Say) at the rate of 8.2 and 3.1 bugs per day, respectively

gBalarin and Polenec, 1984). Similarly, Araneus marmoreus Clerck preyed on

Diptern and Hymenopteran insects at the rate of 14.1 prey per day

(Parquet, 1984).



Shortest developmental period of spiderlings and highest survival
rate and fecundity of. L. pseudoannulata were obtained when a mixture of
larvae of Drosophila and nymphs of N. lugens were given when compared
to spiderlings fed with each prey separately (Thang er al., 1988). Studies
on the predation by T. octomaculatum an important predator of rice hopper

in the laboratory in China indicated that the spider attacked 0.25 to 1.88
individuals of N. lugens per day (Ge and Chen, 1989).

N. mukerjei, Cheiracanthium sp., Thomisus sp. and Oxyopes sp.
were found to predate on adult and later instarmnymphs of sorghum
earhead bug, C. angustatus at the rate of 3.00, 4.00, 2.33 and 3.00 bugs

per day (Hiremath, 1989). First instar larvae of C. partellus were

consumed by Oxyopes Sp- and Cheiracanthium sp. at the rate of 2.84 to

3.04 larvae in 24 h in the laboratory (Mohan ef al., 1990).

When the feeding efficiency of six predatory spiders viz., Salticus

scenicus (Clerck), Pardosa birmanica Simon, O. pandae Thomisus sp.

Neoscona nautica (L.Koch) and Cassinoides indica L. on whitebacked

plant hopper was studied, S. scenicus was found to be the most efficient

predator consuming 4.95 nymphs of white backed plant hopper per day
followed by O. pandae (3.76), P. birmanica (3.67) Thomisus sp. (3.45),
N. nautica (2.55) and C. indica (1.83) (Bhathal and Dhaliwal, 1990).
Rubia et al. (1990) reported that L. pseudoannulata fed on a variety of
prey, including hoppers, collembolans, flies and the mirid predator
C. lividipennis. According to them the consumption of prey by individual

spiders increased with prey density.

The adult of the spider, Lyssomanes sikkimensis Tikader had

significantly more predatory potential compared to the developmental

instars. While the consumption rate of the different instars ranged from

0,;60 to 5.20 mango hoppers per day, it was 9.60 for the adult spider

(Sadana and Meenakumari, 1991). Twenty five species of spiders werc
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obscerved to consume 2.00to 36.00 Monellia caryella (Fitch) (black

margined aphids) per day in pecan (Bumroongsook e al.  1992).

Tetragnatha sp. consumed 0.90 to 3.50 adult delphacids per day.
Similarly. Synaemops rubropunctatum Mello-Leitao consumed 1.80
delphacids per day and 2.50, 1.40and 0.60. 1* 2" and 6" instar larvae of
Spodoptera frugiperda (JE Smith) per day. On the other hand Argiope sp.
consumed 4.10 delphacids per day (Bastidas er al., 1994). While. O. javanus
could kill 2.00 to 3.00 delphacidsperday. Pardgsa pseudoannuluty
and Strand), A. catenulata and Tetragnatha japonica

(Boesenberg
Boesenberg and Strand killed 1.00 to 2.00 delphacids per day in rice fields

in Philippincs (Kamal and Dyck, 1994).

In a trial conducted in India, Pardosa sp. consumed 10.33 hopers
over a period of five days and Tetragnatha sp. and Oxyopes sp. consumed
4.81 hoppers each (Samiayyan and Chandrasekharan, 1998). 4.80, 4.23
and 3.79 green leafhoppers  were consumed per days by
L. pseudoannulata. Clubiona sp. and 4. catenulata in rice ecosystem of

India (Sahu er al., 1996). P. ps‘ez,zdocmnu/um consumed 3.93 green leal
hopper adults per 24 h (Singh angd Singh, 2001).

Lycosa sp. consumed 1.60 Chilo infuscatellus Snellen larvae per
day, Argiope sp. consumed 5.30 Pyrilla perpusilla W1k, adults per day in

a laboratory experiment conducted in India (Patil ef al., 2001).

0. shweta, C. melanostoma, L. poonaensis and Thomisus pugilis
Stoliczka consumed 3.40 to 5.40, 6.60 to 10.50, 24.50 to 51.50, 28.00 to

31.60 A. craceivora in 24 h in the laboratory (Sebastian and Sudhikumar.

2002). P. viridana, A. catenulata, 0. javanus and N. rheisi consumed

A devastans, A. gossypil, B. tabaci, H. armigera (larva) and S. litura

(larva) at the rate of 5.40. 7.30, 3.90 and 4.10 and 4.40. 7.50. 7.20. 4.10
&

1l 4,40, 8.00, 7.20, 4.10 and 4.50 and 3.90. 6.40, 7.20, 4.30 and 4.00 per

day (Mathirajan a
consumed N. lugens, Sogatella furcifera (Horvath) and Nephotettix sp. at

nd Regupathy, 2003). T. maxillosa and L. pseudoannulata
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the rate of 12.40, 15.20, 16.60 and 26.60. 22.20 and 17.00 in seven days.

respectively (Premila, 2003).

2.3.2 Prey Preference

Eventhough spiders have no discriminatory reaction and consume
whatever prey is available, they do show preference when different prey
are available.

Lycosa pseudoannulata (Boesenberg and Strand) when fed with a
mixture of the adults of Drosophila, Musca and Wl.lii‘tefly and larvae of
Musca had a higher survival rate than those provided with Drosophila
alone (Gavarra and Raros, 1975). Oxyopes sp. had a greater preference lor
Nephotettix virescens (Distant) (39.23 per cent) followed by S. _ﬁ//'C[/éra
(19.19 per cent) and N. lugens (14.40 per cent) in a mixed population. On
the other hand, Pardosa preferred N. lugens (41.04 per cent) to
S. furcifera (30.79 per cent) and N. virescens (14.05 per cent) (Chiu.
1979).

The spider Peucetia viridana Stoliczka preferred Amrasca devasatans
Distant to Aphis gossypii Glover. two important pests of cotton (Nyffeler
el al.. 1989). In another study P. viridana, O. javanus, Argiope catenulaie
(Doleschall) and N. theisi preferred 4. gossypii as major food followed by
Bemisia tabaci (Gennadius) and A. devastans in cotton (Alerweireldt.
1994).

Studies conducted in India too revealed the prey preference of
several spiders. Pardosa had a distinct preference for N. lugens and
S. furcifera than N. virescens. Telragnatha sp. preferred significantly
more N. virescens (16.23 per cent) to S. furcifera (11.08 per cent) and
N. lugens (10.44 per cent) (Nirmala, 1990; Ganeshkumar, 1994). The host
preference of L. pseudoannulata, A. catenulata and Clubiona sp. in the

descending order was green leafthopper, rice hispa, stem borer and leal

folder (Sahu ef al., 1996).




| 7 (o)

In another study conducted in Tamil Nadu, Pardosa spp. preferred

brown plant hopper (BPH), white backed plant hopper (WBPH) and green
leaf hopper (GLH), Tetragnatha sp. preferred GLH, WBPH and BPH,
Oxyopes sp. preferred GLH, WBPH and BPH in descending order

respectively (Samiayyan and Chandrasekharan, 1998).

Again when the different prey of spiders in cotton ecosystem were
tested for their relative preference, P. viridana sho'v'x;ed highest preference
for A. gossypii (36 per cent), followed by B. tabaci (29 per cent) and
A. devastans (24 per cent). Similarly, A. catenulata preferred A. gossypii
(24 per cent) to B. tabaci (22 per cent) and A. devastans (18 per cent).

Oxyopes javanus Thorell preferred 4. gossypii (19 per cent),
B. tabaci (17 per cent) and A. devastans 17 per cent), and N. theisi

preferred A. gossypii (19 per cent), 4. devastans (14 per cent) and
B. tabaci (13 per cent) in the descending order (Mathirajan and

Regupathy, 2003). Tetragnatha maxillosa Thorell and L. pseudoannulata
showed significant preference for Nephotettix sp. and Nilaparvata lugens
(Stal) respectively when a mixed diet of N. lugens. S. furcifera and

Nephotettix sp was offered (Premila, 2003).

2.4 EFFECT OF INSECTICIDES

Reports from abroad and India indicated varied effects of

chemical, botanical and microbial insecticides on spiders.

2.4.1 Chemical Insecticides
Both toxic and non-toxic effects of synthetic chemical insecticides

have been documented.

2. 4.1.1 Toxic Effect

Dust (BHC) and granular (methomyl) formulations of insecticides
were observed to be highly lethal to spiders (Takahashi and Kiritani,
1973). Application of dimethoate to winter wheat in southern England

reduced the population of araneae by 90 per cent seven days after
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treatment (Vickerman and Sunderland. 1977). Of the seven insecticides
commonly used for the control of bean looper viz., carbofuran (0.2 per cent).
methamidophos (0.15 per cent), triazophos (0.15 per cent). tri¢chlorphon
(0.25 per cent), deltamethrin (0.1 per cent), carbaryl (0.25 per cent) and
dimethoate (0.1 per cent) tested, triazophos and dimethoate were most

injurious to the spider population in the bean fields of Peru causing 36.49

and 33.31 per cent mortality respectively (Yabar, 1982).

Application of carbofuran (0.56 kg ha') in the foliage of alfalfa for
a short period caused significant reduction of on'l')" T. laboriosa, but
dimethoate (0.41 kg ha"s and azinphos-methyl (0.41 kg ha") significantly
reduced all foliage spiders upto 14 days (Culin and Yeargan. 1983).
Initial mortality of more than 92 per cent of Linyphiid spiders occurred
due to spraying of deltamethrin (7.5g ai ha™') in winter wheat in Germany
(Basedow ef al., 1985). Malathion at 240 g ai ha™ caused greater mortality
of spiders than endosulfan and trichlorfon applied at the rate of 240 g ai ha!
in cocoa plantations in Brazil (Mendes ¢ al.. 1985). Chlorpyriphos and
methomyl were more detrimental than carbaryl to the spiders in lucerne
field in Misouri (Brandenburg, .1985). Population of arancac were found
adversely affected by dimethoate (400 g ai ha™') and phosalone (600 g ai ha'')

in wheat fields of France (Fischer and Chambon. 1987).

Three pesticides commonly used to control apple pests in Isracl
were found to be highly toxic to the spider C. mildei, the order of toxicity
being endosulfan > azinphos-methyl>cyhexatin when tested by dry film

technique and topical application (Mansour e/ al., 1981).

Far fewer spiders were found in fields treated with insecticides
such as monocrotophos, phosphamidon, and fenvalerate at a concentration
of 0.02 per cent and even eliminated them completely from the fields due

to,continuous application of insecticides at higher concentrations (0.03 per

cent and0.02 per cent) (Patel and Pillai, 1988). Permethrin (25g ai ha')

was more toxic to spiders than cypermethrin (25g ai ha™') and cyfluthrin
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(10g ai ha™') during low rainfall than during high rainfall in sovbean liclds
of Brazil (Link and Costa, 1988). The effect of the insecticides parathion.
deltamethrin and endosulfan on the orb weaving spider, Arancus sp. when
studied in the laboratory indicated that greater mortality of the spider was
caused by parathion, followed by deltamethrin and endosulfan (Polesny.

1988). Similarly, spider population in apple orchard was reduced

significantly after the application of diazinon, phosphamidon and

azinphos-methyl (Sechser, 1988). The epigeal spider fauna in polders. viz..
erigonids and linyphids were observed to be sensitive to deltamethrin.
fenitrothion and bromophos-ethyl when the effects of above ground
application of the insecticides was studied (Everts ¢/ al., 1989: Lohuis.
1990). Deltamethrin, fenitrothion and maneb appeared to be moderately

harmful to the spider Oedothorax apicalus (Blackwall) observed in cereal

and vegetable crops in Netherlands (Aukema e/ /.. 1990).

Densities of araneids were significantly reduced by application of
chlorpyrifos in groundnut fields in Florida (Funderburk e/ al., 1990).
Fenitrothion, deltamethrin and bromophos-ethyl adversely affected spider
fauna of wheat, barley and rape fields (Everts, 1990). Parathion and
dimethoate were toxic towards aranea and caused 18 and 11 per cent
reduction in population respectively. Fenvalerate reduced arancac
population by 30.00 to 33.00 per cent and the toxic side effects were most
apparent during the first few weeks after application (Casteels and Clereq,
1990). Ekalux was toxic to araneae in cotton field of Egypt (Darwish and
Farghal, 1990).

Application of aldicarb at planting or treatment during the ecarly
squaring period with aldicarb, carbofuran or acephate in cotton reduced
the number of spiders in Arizona (Terry. 1991). Lambda-cyhalothrin
(10. g ai ha™') almost completely suppressed the activity. density and
zlbu‘;ulance ol males of Erigone sp. Cypermethrin (16g ai ha™) suppressed

web building frequency and severely alfected web size and buildine
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accuracy of Araneus diadematus Cl. when tested in the laboratory (Samu
and Vollrath, 1992). Deltamethrin and methamidophos adversely affected

araneae population in cereal fields (Volkmar and Wetzel, 1993).

Dimethoate was highly toxic to the predatory spiders seen in the
citrus fields of Brazil. Application of the insccticide reduced the
population of the predator up to four days after application (Bittencourt
and Cruz, 1998). Similarly, dimethgate and deltamethrin had severe effect

on spiders in cereal fields in United Kingdom (Huusela, 2000).

Avermectin was highly toxic to spiders in vegetable fields
(Cheng et al., 2000). WhilevT. maxillosa was highly susceptible to
diazinon, L. pseudoannulata was more susceptible to phenthoate and
carbaryl both in laboratory and field experiments (Tanaka er al., 2000).
Spiders were negatively affected by chlorpyrifos, but their number

increased two weeks after treatment in maize fields in Brazil (Filho er al..

2002).

The effect of insecticides on spiders was extensively studied in
India too. The synthetic pyrethroid, cypermethrin was observed to be
toxic to araneac in cotton fields in India (Muralidharan and Chari. 1990).
Dimecron 85 EC (Phosphamidon) and Parataf 50 EC (methyl parathion

when tested at 0.4 per cent concentration were highly toxic to spiders

(Shunmugavelu and Palanichamy, 1991). Carbofuran sced treatment

reduced the number of spiders in groundnut fields (Rao ¢r al.. 2001).
Imidacloprid (RIL 18, 20 SL) at all concentrations (100, 175 400 ml ha™")
were toxic to predatory spiders (30.66 per cent mortality at 100 ml ha™).
Monocrotophos killed 83.33 per cent of spiders (Manjunatha and Shivanna.
2001). Carbofuran (1 and 0.5 kg ai ha') and carbaryl (0.1 per cent) were
injurious to the predatory spiders in rice fields in Andhra Pradesh. India
(Vardham and Rao, 2002). Ezeetab (deltamethrin 25 per cent tablet) at 10

and 12.5 g ai ha”' recorded moderate toxicity against predatory spiders

with 40.66 to 42.66 per cent mortality (Manjunatha et al., 2002). Granular
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insecticides, carbofuran and fipronil significantly reduced the spider
population (65 per cent) in soybean field in Hyderabad (Rao er al.. 2003).
Commonly used insecticides for rice pest control viz., carbaryl (0.15 per cent)
phosphamidon (0.05 per cent) monocrotophos (0.05 per cent), quinalphos
(0.05 per cent) and methyl parathion (0.05 per cent) caused 80 to 100 per

cent mortality of spider predators in a laboratory study (Premila. 2003).

2.4.1.2 Non Toxic Effect

Single application of acephate, malathion and.methidathion did not
cause any significant change in the spider population in citrus orchard of
Florida (Fitzpatrick et al., 1978). Carbaryl (0.25 per cent) and trichlorphon
(0.25 per cent) caused only a low level of mortality of spiders (18.76 per
cent and 21.05 per cent) in bean fields of Peru (Yabar, 1982). Diazinon.
permethrin, malathion, methyl parathion and endosulfan did not produce
any deleterious effect on predatory spiders in the vegetable patola
Luffa cylindrica (L.) (Oben ef al., 1986). A laboratory study revealed that

endosulfan was relatively harmless to the predatory spider . diadematus
(Polesny, 1988) ‘

Carbosulfan and betacyfluthrin when applied to control B. tabuci
were least toxic to araneae in cotton fields of Egypt (Darwish and Farghal.
1990). Deltamethrin, fenitrothion and maneb appeared to be harmless to
moderately harmful to the spider O. apicalus (Aukema ¢ al.. 1990).
Propiconazole and dimethoate had only a weak effect on arancac of winter
barley (Volkmar and Wetzel, 1993). Similarly, abundance ol spiders was
unaffected by imidacloprid and bendiocarb (Kunel e/ al., 1999).
Imidacloprid (Confidor 20 per cent) did not produce any side effects on
predatory spiders after 30 days of application in rice fields of China
(Ling and Wu 1999). Similarly in bean field of Brazil spraying of
im;ldacloprid had no negative effect on predatory spiders (Marquini e al.,
2002). Like wise, imidacloprid did not reduce the number of spiders in

citrus orchard in Australia (Mo and Philpot, 2003).
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Studies on influence of commonly used insecticides on predatory
population of rice indicated that acephate, chlorpyrifos and
monocrotophos were safe to L. pseudoannulata and Tetragnatha sp in rice
fields of Tamil Nadu (Kumar and Velusamy, 2000). Spider population of

okra was found unaffected by application of malathion in Orissa (Mishra

and Mishra, 2002).

2.4.2 Botanical Insecticides
Population of araneae was not reduced in plots treated with neem

seed kernal extract 48 days after treatment (Kareem es /., 1988). Though

there was an initial reduction in the number of L. pseudoannulata in neem
treated rice plots, recolonisation was better (Mohan e¢r «l., 1991).
Similarly, neem products did not affect the population of O. juvanus
(TNAU, 1992). Commercial formulations of azdirachtin like neemgold
(0.5 per cent) and Neemax (20 per cent) were safe to predators (Lakshmi
et al., 1998). Another formulation of azadirachtin, Nimbecidine did not
show any toxic action or antifeedant effect on L. pseudoannulata
(Ajayakumar, 2000). Neem formulations (Nimbecidine, Achook, Neemax.
Neemgold, Rakshak and azadirachtin) did not reduce population of spiders
such as L. pseudoannulata, T. maxillosa and A. catenulata (Dash et al..
2001). Similarly, the neem formulations. Neemark (0.3 per cent) and
Achook (0.3 per cent) wassafe to Oxyopes sp. in tea bushes in Himachal
Pradesh (Sharma and Kashyap, 2002). The botanical insecticides Neemax
(neem seed kernel extract) at 1.0 kg ha' and Multineem (neem oil) at 2.5 I ha™'

did not cause any effect on spiders of okra (Mishra and Mishra, 2002).

2.4.3 Microbial Insecticides
Few reports are available on the effect of microbial agents on
spiders. The spiders belonging to the families Linyphidae. Lycosidae.
¢ .. . .
Araneidae, Thomisidae and Salticidae when exposed to topical application

of Nomuraea atypicola, developed mycosis (Greenstone ¢f al., 1987).
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A spray of thuricide 90 TS was least injurious to spiders in rice
ecosystem (Mendoza, 1972). Spraying of formulations of Bacillus
thurinjiensis (Bt) like (Bitoxibacillin, Dendrobacillin, Entotaderin and
BIP) in an orchard in USSR brought about an increase in spider population
(Sklyarov, 1983). The Bt formulations (Delfin and Bactec) were less toxic
to the predatory spiders in cotton fields in India (Patel and Vyas, 2000).
Bt formulation Dipel 8L at 0.3 per cent was safe to predatory spiders in
tea plantations of Himachal Pradesh. (Sharma and Kashyap, 2002).
Spiders of okra were unaffected by the Bt fonm'lvlbation Biotox when
applied at the rate of 1 kg ha' (Mishra and Mishra, 2002). Similarly.
Biobit (Rao and Singh, 2003) and Delfin WG (Gopan. 2003) had only low

toxic effect on spiders in rice fields.
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3. MATERIALS AND METHODS

Survey was conducted in Kalliyoor panchayat. an important
vegetable growing tract in Thiruvananthapuram district during the summer
of 2004 to record the spider fauna in vegetable ecosystem. Studies on the
seasonal abundance, predatory potential, prey preference and clfect of

insecticides on the major spiders encountered in the vegetable plots were

conducted at the College of Agriculture, Vellayani.
3.1 DOCUMENTATION OF SPIDER FAUNA

Five vegetables of different architecture viz., okra (dbelmoschus esculentus
(L.) Moench.), brinjal (Solanum melongena L.), cowpea (Vigna unguiculata
subsp. sesquipedalis (L.) Walp., bittergourd (Momordica charantia 1..)
and amaranthus (Admaranthus tricolor L.), were selected for the study. Four
plots (approximately 20 cents) of each vegetable were selected at random
in the Kalliyoor ward of the identified panchayat. The crops were
examined carefully for the occurrence of spiders at fortnightly intervals
from planting till the end of the cropping secason (one month for
amaranthus and three months for the other vegetables). The spiders
observed were collected in small perforated polythene bags. labelled and
brought to the laboratory. Additionally. ten plants were selected at random
in each plot and the number of spiders on each plant was recorded every
fortnight. The sampling units were changed randomly during each
observation. The pests prevalent in abundance to moderale abundance in

each of the vegetable plots and the plant protection measures adopted by

the farmers were recorded.

3.1.1 Identification of Spiders
The spiders collected from the vegetable plots were sorted and the

adults were separated and preserved in 70 per cent ethyl alcohol. The

specimens were identified by Dr. P.A. Sebastian. Reader. Division of



21

Arachnology, Department of Zoology. Sacred Heart College. Thevara.

Cochin, Kerala.

3.2 ASSESSMENT OF SEASONAL ABUNDANCE

.

A plot of each of the vegetables (okra, brinjal, cowpea bitter gourd
and amaranthus) was selected in the Instructional Farm, Vellayani during
summer and rainy seasons for studying the seasonal abundance of spiders.
The crops were maintained as per the package of practices of Kerala
Agricultural University (KAU, 2002). Plant proteotion measures were
applied on need basis. The population of spiders on 10 plants selected at

random was recorded as described in 3.1

33 DETERMINATION OF PREDATORY EFFICIENCY

The prey range, predatory potential and prey preference of the four
major spiders observed in the vegetable ecosystem viz.. O. javanus.
C. danieli, N. mukerjei and T. mandibulata were studied in the laboratory.

3.3.1 Raising of Host Plants

Seeds of cowpea, b'hindi'and bittergourd were sown in clay pots
(15 cm diameter) filled with potting mixture (soil, sand and cowdung in 1 :1: 1) at
the rate of three seeds per pot. Seeds of brinjal and amaranthus were sown
in pots filled with potting mixture and the seedlings were transplanted to
the pots (15cm diameter) at four leaf stage at the rate of three seedlings
per pot. The plants were watered daily. One-month-old plants covered

with perforated polyethylene covers (50 x 35 c¢cm) were used for the
various studies.

3.3.2 Test Insects and Their Culturing

The pests recorded as mentioned in 3.1 were maintained in the
ungprayed fields of the respective vegetables in the Instructional Farm,

Vellayani and were collected as and when required.
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3.3.3 Evaluation of Prey Range

The pests observed in each of the vegetable plots during the survey

as mentioned in 3.1 were tested for their preference for feeding by the four
dominant spiders in the vegetable ecosystem.

The adults of the spiders were collected from pesticide unsprayed

vegetable plots, sorted to uniform size and starved for 24 hours. The

spiders were then caged in the pots containing 30-day-old plants of the
respective vegetable at the rate of one spider per cage. The pests (ten
numbers each) of each vegetable were released together in a cage. Three

replications were maintained for each treatment. Observations were taken
daily on the number of individuals consumed for five days. The prey

insects were replenished to maintain the prey density at ten after each

observation.

3.3.4 Evaluation of Predatory Potential

Five pests preferred most by the spiders in the prey range test (3.3.3)
were selected for determining the predatory potential. The experiment was -
conducted in completely randomized block design with ten replications as
described in 3.3.3. The number of insects predated on was recorded 24 hours

after release and the observations were continued for seven days.

3.3.5 Evaluation of Prey Preference

The relative preference of the dominant spiders for the preferred
hemipteran and lepidopteran pests of different vegetables was determined as
described in 3.3.3 and 3.3.4 by supplying a mixed population of the prey.

3.4 ASSESSMEN

The chemical, botanical and microbial insecticides commonly used

control of pests of vegetables (Table 1) were evaluated for their

T OF TOXICITY /SAFETY OF INSECTICIDES.

fdt the
relative to

T. mandibu
s were also screened to determine their extent of toxicity.

xicity/safety to the spiders O. javanus, C. danieli, N. mukerjei and

lata at their recommended doses. Different doses of the chemical

insecticide
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Tablel. Chemical. botanical and microbial insecticides tested avainst

spiders in vegetable ecosystem

SI
. Dose
o Common name Trade name (per cent) Company/Source
a. Chemical insecticides |
‘ 0.025 _
] Dimethoate Rogor 30EC 0.05 Sree Ramcides
0.1 Chemicals Pvt. Lud
0.15 .
2 Carbaryl Sevin SOWP 0.2 Agrochemicals
0.3 (India) Lid.
: 0.05 i
3 Malathion %ﬁ?h'on 0.1 Sree Ramcides
0.2 Chemicals Pvt. 1.td
0.025
4 Quinalphos Ekalux 25EC 8(])5 Novartis India Ltd
) 0.02
5  Imidacloprid Confidor 200SL 0.03 Bayer (India) Lid.
0.04
b Botanical insecticides
I NSKE 5 Preparation
2. Neem leaf extract 5 Preparation
3 Neem oil 2
4  Pongamia oil 2
5 Iluppai oil 2
6 Marotti oil 2
) e Neem Azal M/S EID Parry (I
7 Azadirachtin 1 % T/S 2ml/litre arry (1)
_ . Ltd.
c Microbial insecticides Spores ml”'
| Fusarium 7x 10°
* pallidoroseunt
2. Fusarium sp. 5x10° Department ol .
Metarhizium I x 10° Agricultural
3. T Entomology. College
anisopliae 0l0g g
. i of Agriculture,
4.  Beauveria bassiand I x10 Vellayani
5 Paecilomyces | x 10°
% lilacinuy
Bacillus _ 0.2 per cent | Margo Biocontrol
6.  thuringiensis var Delfin WG. Pvt. Ltd.
kurstaki
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count in a drop of the suspension was estimated using a haemocytometer.

The suspension was further diluted to adjust the spore count to the desired

concentration.

3.4.2 Testing for Toxicity

Topical application and release on sprayced plant technique were
followed for testing the toxicity of the chemical and botanical insecticides
to the spiders. Potted okra plants raised as described in 3.3.1 were used as

test plants. Pathogenicity test was conducted to determine the infectivity

of the microbial insecticides to the spiders.

3.4.2.1 Topical Application

Five adults of each spider were taken in a clean petridish and the
insecticide solutions were sprayed directly on them with an atomizer.
Spiders sprayed with water served as control.  The treated spiders were
kept exposed under a fan for the spray fluid to evaporate. The spiders
were then transferred individually to the okra plants and were provided
with food (prey insects—aphids, whiteﬂies and jassids). Three replications

were maintained for each treatment. Mortality of the spiders was recorded
every 24 hours upto seven days.

3.4.2.2 Release on Sprayed Plants

Bhindi plants sprayed with the respective insecticides were
confined in cages and a spider was released to each plant. A set of five
such plants served as a treatment and three replications were maintained lor

each treatment. Mortality of the spiders was recorded daily for seven days.
The mortality of spiders observed in 3.4.2.1 and 3.4.2.2 was

corrected using Abbot’s formula (Abbot, 1925).

3.4.2.3 Pathogenicity Test

The spiders were placed in small glass jars of 5 cm diameter and 10
cm height. The spore suspension was sprayed on the spiders and the jar
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3.4.1 Preparation of Spray Solution

Commercial formulations

The required quantities of the chemical insecticides were weighed
or pipetted and mixed with a small quantity ol water and made up to 100 ml

to prepare the spray solutions

Neem Seed Kernel Extract (NSKE)

Neem seed kernels were crushed to coarse powder and 50g of the
powder was taken in a cloth bag and dipped in half a litre ol water for 24
hours. The cloth bag was then squeezed repeatedly till the outflow turned
light brown. Ordinary bar soap (5g) was sliced and dissolved in half a litre

of water. The soap solution was added to the kernel extract and stirred

well to prepare neem seed kernel extract.

Neem leaf extract
Fifty grams of neem leaves were macerated in a mixic and soaked

in one litre of water for 48 hours. The solution was strained to obtain the

neem leaf extract.

Oil emulsions
Sliced soap (5g) was dissolved in 500 ml of water to prepare soap

solution. The plant oil (20 ml) were added to the soap solution with

continuous stirring

cent oil emulsion.

Microbial insecticides

The fungi were grown over potato dextrose agar (PDA) plated on
sterilized petri-plates. Seven-day-old cultures of the fungi were used for
making the spray solutions. Ten ml of distilled water was taken in a
sterlle test tube and five fungal discs of 7 mm diameter of the respective
fungi were added to it and shaken vigorously for two minutes. The

suspension obtained was filtered through a muslin cloth and the spore

and the solution was made upto Ilitre (o prepare 2 per
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was closed with a wet muslin cloth and kept as such for 15 minutes, The
treated spiders were then released individually into caged bhindi plants
provided with prey insects. The mortality of the predator was recorded
every 24 hours upto seven days.

The dead spiders were transferred to petridishes containing
moistened filter paper. When fungal growth was noticed. the spiders were
transferred to petridishes plated with PDA. The fungal growth obtained
was sub-cultured. One week old fungal growth from.the sub-culture was
taken and made into spray solution as described in 3.4.1 and the spiders

were treated as mentioned above. The experiment was repeated to get the

same pathogen from the dead spiders.

3.5 STATISTICAL ANALYSIS
Data of each experiment were analysed, applying suitable methods

of analysis (Panse and Sukhatme, 1967).
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4. RESULTS

Spiders are ubiquitous group of predators found in agro-
ecosystems. Often, they occur in such convincing abundance. signifying
the crucial role they could play in the dynamics of every habitat. Results
of the study conducted on the spider fauna associated with five popular
vegetables of Kerala, their prey range, predatory potential. prey preference

and sensitivity to insecticides are presented in Tables 2 (o 16.
4.1 SPIDER FAUNA IN VEGETABLE ECOSYSTEM

Survey undertaken in Kalliyoor Panchayat of Thiruvananthapuram
district to document the spider fauna in vegetable ecosystem revealed the
prevalence of an appreciable population of spiders in okra, brinjal.

cowpea, bittergourd and amaranthus fields. Population of the natural

enemy ranged from 6 to 35 per 10 plants in a cropping season (Table 2.).

High population of spiders was recorded from okra, the number of spidcers

in the different fields ranging from 17 to 35 per 10 plants. Population of

the araneae in brinjal ranged from 15 to 18 per 10 plants. In the climbers

viz., cowpea and bittergourd, population of the predator ranged from 14 to

31 and 15 to 21 per 10 plants. respectively. The number of spiders ranged

from 6 to 9 per 10 plants in amaranthus.
The two guilds viz., hunting and web building spiders were

prevalent in the vegetable fields (Table 3). The hunters were significantly

getable ecosystem, constituting 65.50 per cent of the

dominant in the ve
uilders formed only 34.50 per cent ol the

spider population. The web b
population. However, among the various vegetable fields, there was no

significant difference
¢
While the occurrence of hunters in okra, brinjal, cowpea.

in the occurrence of hunting and web building

spiders.
bittergourd, and amaranthus ranged from 62.50 to 70.30 per cent. the
presence of web builders ranged from 29.70 to 37.50 per cent.



2%

Table 2. Population of spiders in different vegetable fields in Kalliyoor
Panchayat of Thiruvananthapuram district during summer, 2004

Spider population in a crop period
Vegetables (number per ten plants)

Fl F2 F3 F4

Okra 35 34 17 32

Brinjal 17 16 15 18

Cowpea 21 31 i 30

| Bittergourd 21 16 15 18

Amaranthus 8 9 8 6
F : Field

Okra, Brinjal, Cowpea, Bittergourd — 3 months -

Crop period
Amaranthus — 1 month

Table 3. Relative abundance of hunting and web building spiders in
vegetable fields (%)

Vegétables Hunting spiders Web building spiders
Okra 62.50 37.50
Brinjal 68.00 32.00
Cowpea 70.30 29.70
Bittergourd 62.80 | 37.20
Amaranthus 64.00 36.00
Mean 65.50 T 34.50

CE (0.05) Treatments @ NS
CD (0.05) Spiders . 4.810
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4.1.1 Species Diversity

Thirty species of spiders belonging to nine families were recorded
from the vegetable fields during the period of study (Table 4). The hunting
spiders included the diurnal hunters and the diurnal ambushers. Four
species of Oxyopes viz., O. javanus, O. shweta, O. quadridentatus and.
Oxyopes sp., P. viridana (Platel), Hyllus semicupreus (Simon), Hyllus sp.,
Carrhotus sp., Phidippus sp., Telamonia dimidiata (Simon) (Plate2),
Cheiracanthium sp, Cheiracanthium danieli Tikader, Clubiona sp.(Plate 3)
and Lycosa sp. comprised the assemblage of diurnal hunters recorded

from the plots. Thomisus pugilis Stoliczka, Thomisus sorajaii Basu,

Thomzsus sp (Plate3) and Castineira ‘zetes Simon were the diurnal

ambushers observed in the different vegetable plots.

Neoscona sp. was the important genera of orb weavers recorded,

the different species observed being Neoscona mukerjei Tikader,

Neoscona vigilans (Blackwall), Ne

Neoscona poonaensis (Tikader & Bal) and two other species (Plate4). The

other web builders observed were Araneus sp., Argiope anasuja Thorell,

horell, Argiope aemula (Walkenaer), T. mandibulata

oscona molemensis Tikader & Bal and

Argiope pulchella T
(Plate5) and Tetragnatha sp-

Among the different families of spiders seen, Araneidae consisting of
Neoscona, Araneus sp and three species of

ten species (siX species of
Argiope) was the most represented family in the vegetable ecosystem.
Oxyopidae (four species of Oxyopes and  P. viridana) and Salticidae (two

species of Hyllus, Carrhotus sp. Phidippus sp. and T. dimidiata.) each

comprising of five species too were well represented. These were followed
by Thomisidae having three species and Miturgidae, and Tetragnathidae
which were equally represented with two species each. Least diversity was
observed in the families Corinnidae, Lycosidae and Clubionidae. Only one
spe;ies of spider viz., C. zetes, Lycosa sp. and Clubiona sp., respectively

was recorded in each of the families.
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Table 4. Contintlea

. . Stage of the crop
Sl. No. Spider species Family Habitat
T Web building spiders 0 Br C Bg
l Orb web weavers
| 19 | Neoscona mukerjei Tikader R &M R &M R &M V&R
\ 20 Neoscona vigilans R &M - - -
(Blackwall)
21 Neoscona molemensis - - - R &M
Tikader & Bal
22 Neoscona poonaensis Upper and middle portion - - - -
(Tikader & Bal) Araneidae | of plant — inside small leaf
23 Neoscona sp. -| foldings and webs V&R V&R V&R R
24 Neoscona sp. V&R V&R V&R -
25 Araneus sp. - - R -
26 Argiope anasuja Thorell - - V&R -
27 Argiope pulchella Thorell - R&M - -
28 | Argiope aemula (Walkenaer) R&M - - -
29 Tetragnatha mandibulata Upper and middle portion R&M R&M V,R&M | V,R&M
Cambridge. Tetragnathidae | ~ in webs constructed in
30 Tetragnatha sp. between plant parts and - - R&M . R&M V,R&M
plants :
O - Okra Br - Brinjal C - Cowpea Bg - Bittergourd A — Amaranthus

v

V - Vegetative R - Reproductive

M — Maturity

/g



Oxyopes javanus Oxyopes shweta

Oxyopes quadridentatus Oxyopes sp.

Spiderlings

Peucetia viridana

Plate 1. Lynx spiders recorded from vegetable fields 1



Carrhotus Sp. Phidippll s Sp.

Telamonia dimidiata

Plate 2. Jumping spiders recorded from vegetable fields



Thomisus sorajaii Thomisus sp.

Plate 3. Running and crab spiders recorded from vegetable fields



Neoscona mukerjei Neoscona vieil

Neoscona sp- Neoscona sp.

Plate 4. Species of Neoscona recorded from vegetable fields

v



Araneus sp.

Argiope aemula

Tetragnatha mandibulata

Plate 5. Orb weavers recorded from vegetable fields
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Considering the habitat of the various spiders. the Iynx spiders
(Family: Oxyopidae) were found on the upper and middle portion of the
plants, on leaves and stems moving over the vegetation with great agility.
Members of the Salticidae family were observed in the upper. middic and
lower portions of the plants. Cheiracanthivm spp. (Miturgidac) and
Clubiona sp. (Clubionidae) mostly prevailed on the upper part of the
plants, inflorescences and inside tubular folds in leaves. The lycosid was
seen in the middle portion of the plants on leaves. and stems. The diurnal
ambushers (Thomisidae and Corinnidae) preferred the upper part of the
plants. While the crab spiders (Thomisidae) were mostly recorded from
the buds and flowers, C. zetes (Corinnidae) was seen on upper surface of
leaves in web like coverings. Habitat of the orb weavers was generally in
the upper and middle parts of the plants. Members of the araneidae family
were usually found inside leaf foldings and webs. Tetragnatha spp.

remained in webs constructed either between different parts of the plant or

neighbouring plants.

4.1.1.1 Spider Fauna in Okra Fields

Seventeen species of spiders belonging to seven families were

recorded from the okra fields.
Oxyopes sp. Hyllus sp.. Carrhotus sp.. Phidippus sp..

danieli, Cheiracanthium sp., Clubiona sp, C. zeies.

The spider fauna included. O javanus.

O quadridentalus,

7. dimidiata,. C.
vigilans, tWo other species of Neoscona, A. aemula and

N mukerjei, N.
T mandibuluta.
and A. aemula were noticed o

Of these, four species viz., Hyllus sp, C. zeres, N vigiluns
nly in the okra plots.
recorded, Araneidae with five species and

Among the families
ur species were the well represented families in the okra

Salticidae with fo
plogs followed by Oxyop
were Miturgidae with two |
Tetragnathida€ with a single species each.

idae with three species. The other families seen

species, Clubionidae, Corinnidac and
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) Most of the spiders appeared during the vegetative and reproductive

ages .of the crop. O. javanus and Oxyopes sp., were seen bath in the
vegetative and reproductive stages. O. javanus was seen in abundance
during the flowering stage. Contrarily. O. quadridentatus was noted i|: u L
reproductive and later stages of the crop. Hyllus sp. which was rcco-|j:
exclusively from okra plots was seen from the vegetative to the nml‘:l;:(.
stage of the crop, more population of the spider being observed (in lll \
flowering and fruiting stages. Carrhotus sp., Clubiona sp., Phidippus *k
and C. zetes were recorded both in the vegetative anc.i”reproductivelst‘ ”bp'
T. dimidiata, C. danieli and Cheiracanthium sp. were prevalent fron?ct(:&
vegetative to the maturity stage of the crop. With the ékception of t\«:
species of Neoscona which occurred in the vegetative and reproductive
stages, all the other orb weavers viz., N. mukerjei, N. vigilans, A. aemula

and 7. mandibulata were S€en from the reproductive to the maturit
_ aturity

stages of okra.

4.1.1.2 Spider Fauna in Brinjal Fields

Sixteen species of spiders distributed in six families were recorded
from the brinjal fields. Fourteen species of the spiders noted viz.. O javanus

0. shweta, O. quadridenlalis,
p. Clubiona sp.. N. mukerjei, two other specics of

Carrhotus sp, Phidippus sp. T. dimidiata

C. danieli, Cheiracanthium S
T. mandibulala and Tetragnatha sp. were common to the other
. er

Neoscond,

vegetable fields too.
and A. pulchella.

The spiders recorded exclusively from the brinjal fields were

H. semicupreus
Araneidae and Salticidae, with four species each were the well represented
plots closely followed by Oxyopidae with three species

families in brinjal
idae with two species each were equally represented in

Miturgidae and Tetragnath

he family Clubionidae was represented by only one species.

the;plots. T

Most of the spiders appeare
ded from the vegetative to the maturity stages. However

d in the plots one month after transplanting

O. javanus was recor

pecies of the lynx spider, O. shwela was observed only in the

another s

Y
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reproductive stage of the crop. H. semicupreus and Clubiona sp. were recorded in
the vegetative and reproductive stages. T. dimidiata and C. danieli were seen
from the vegetative to the maturity stages of the crop. Carrhotus sp. and
Phidippus sp. appeared during the reproductive stage. The welf builders
N. mukerjei, A. pulchella, T. mandibulata and Tetragnatha sp. were observed only
from the reproductive stage and prevailed up to the maturity of the crop. On lh'c

other hand, two species of Neoscona were observed in the vegetative and
o ’ <
reproductive stages of brinjal.

4.1.1.3 Spider Fauna in Cowpea Fields

The spiders recorded from the cowpea fields comprised of seventeen
species in seven families. While O javanus, O. shweta, Oxyopes sp
Carrhotus sp., Phidippus sp., T. dimidiata, C. danieli, Cheiracanthium sp
Clubiona sp.. Lycosa sp., N. mukerje, two species of Neoscona, T. mandibulata

Tetragnatha sp., which prevailed in other vegetable fields were seen in the crop

A. anasuja and Araneus sp. Were recorded only from cowpea fields.

Araneidae consisting of five species was the most represented family in the

cowpea fields closely followed by Oxyopidae and Salticidae with three species

and Tetragnathidae and Miturgidae with two species each. Clubionidae and

Lycosidae with one species each were the least represented families.

O. javanus Was prevalent in cowpea plots from the vegetative stage and

throughout the cropping season. O. shweta. Carrhotus sp., Clubiona sp. and

Lycosa sp. appear
e maturity stage of the crop too. Oxyopes sp and Arancus sp. were abserved

ed in the reproductive stage and continued to be observed up to

th
during the rep

" Cheiracanthium sp. Wer
crop. A. anasj Neoscona spp. and Phidippus sp appeared in the field during the

roductive stage. As in other crops, 7. dimidiata, C. danieli and

e seen from the vegetative to the maturity stages of the

veg‘etative stage and were present in the reproductive stage also. N. mukerjei was
n the reproductive and maturity stages. 7. mandibulata was noticed

recorded 1

from the vegetatiVv
productive and maturity stages.

e to the maturity stage while Tetragnatha sp. was scen only

during re
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4.1.1.4 Spider Fauna in Bittergourd Fields

Seventeen species of spiders, distributed in eight families. were recorded
from bittergourd fields. They included O. shweta, Q. javanus, Oxyopes sp
C. danieli, Cheiracanthium sp., Clubiona sp., Phidippus sp. Lycosa sp
T. mandibulata, Tetragnatha sp., T. dimidiata N, mukerjei  Neoscona sp
N. molemensis, T. sorajaii, T. pugilis and Thomisus sp. Of these. N. molemensis

T. sorajai, T. pugilis and Thomisus sp. were seen only in biltergourd fields

Oxyopidae, Araneidae and Thomisidae with three spécies each were equally
ally
represented in bittergourd plots. Tetragnathidae and Salticidae were represented

by two species each while Clubionidae and Lycosidae were represented with only

one species each.

In bittergourgd too O. javanus appeared during the vegetative stage and
prevailed up to the end of the cropping season. O. shweta, Cheiracanthium sp
and N. molemensis appeared only during the reproductive stage and were seen up
maturity stage too. Oxyopes sp., Phidippus sp., Thomisus sp. and

to the
Neoscona sp. were noticed only in the reproductive stage of the crop. Like
0. javanus, C. danieli, T. mandibulata and Tetragnatha sp. too aDPeared during
the vegetative stage and were seen throughout the cropping season. 7. dimidiata
Clubiona sp., Lycosd Sp- T. pugilis, T. sorajaii and N. mukerjei were noticed
during the vegetative and reproductive stages of the crop.

4.1.1.5 Spider Fauna in Amaranthus Fields

Ten species of spiders belonging to five families were recorded from the
eld. The species observed included O. javanus. P. viridana,

amaranthus fi
Cheiracanthium Sp-. Clubiona sp., N. mukerjei, N. poonaensis.

C. danieli,
T mandibulata and. Tetragnatha sp. Of these. P. viridana and

Neoscona Sp-»
ensis were recorded only from amaranthus fields.

N. poona
¥ , ] ,
dae with three species was the most represented family in

Aranei

amaranthus. Oxyopidae, Miturgidae and Tetragnathidae were equally

Tet
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represented in the field by two species each. Only one species was recorded

for Clubionidae.

All the spiders were observed throughout the cropping season

4.1.2 Dominant Spiders in Vegetable Ecosystem

Among the different genera of spiders recorded from okra, brinjal
cowpea, bittergourd and amaranthus, the hunters O. javanus and C daniel;'
and the web weavers N. mukerjei and T. mandibulata were dominant in all

the vegetable plots. The occurrence of the four _major spiders was

statistically on par,
21.34 (Table 5).

the percentage of abundance ranging from 17.22 to

Among the four spiders, the hunting spiders O. javanus (24.50 per cent)

(23.43 per cent) were dominant in the vegetable ecosystem

and C. danieli
They were followed by the web

and were on par in their abundance.

builders, T. mandibulata ( 14.44 percent) and N. mukerjei (14.06 per cent),

occurrence of which did not differ s1
clative abundance of the four spiders in each vegetable .

ignificantly.

Regarding the r
piders O. javanus (28. 78 per cent) and C. danieli (28.74

plot, the hunting s
kra fields. Comparatively, population

qually dominant in 0

per cent) were €
pulata (17.70 per cent) and N. mukerjei (11.94

of the web builders, T mandi
s low. In brinjal plots too, O. javanus (26.34 per cent) and

per cent) wa
18.36 per cent) were the dominant spiders seen and their

C. danieli (
e abundance was
ulata (13.50 per cent) and N. mukerjei (12.20 per cent) were on

¢ with C. danieli in their abundance. Again,

percentag statistically on par. The other spiders

T. mandib

ch in turn were on pa

par whi
dominated in cowpea fields, their percentage

vanus and C. danieli
abundance being 28.90 and 24.73 per cent respectively and their abundance

was superior to that of T, mandibulata (10.83 per cent) and N. mukerjei
T mandibulata and N. mukerjei were on par in their

0. javanus (27.99) was the major spider in

0. ja

(6.92 per cent). Both

occurrence in the plot
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Fable 5. Relative abundance of four dominant spiders in different vegetable

crops (%)

( |
Vegetables | O. javanus | C.danieli | N.mukerjei | T. mandibulaia I Mean |
i —
28.78 28.74 11.94 17.70 g 16
Okra » al !l | e i
(5.36) (5.36) (3.46) (4.21) (4.60) |
26.34 18.36 12.20 13.50 17.22 ;
Brinjal gt < oo
(5.13) (4.29) (3.50) (3.67) @S
28.90 24.73 6.92 10.83 16.56 |
Cowpea |
: (5.38) (4.97) (2.63) (3.29) 4.07) |
27.99 17.90 14.57 13.33 oo |
g Aol N an |
Bittergourc¢ (5.29) (4.23) (3.82) (3.65) | 405
—-———/_/ d, iwr_“-k !
I
12,78 28.76 ORNTS |77 R S
Amaranthus | o)) (5.36) (5.36) (LS (6.2
T : y v
24.50 23.43 14.06 14.44 |
Mean (4.95) (4.84) (Shwa) (BRSO : !
______,_L_ < abel, G o)
CD (0.05) Treatments - 1.026
. 0.459

CD (0.05) Spiders
CD (0.05) chclables

. Not Significant (NS)

o [x transformed values
Fieures in parentheses arc [x transformed vi
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bittergourd and was superior to the other spiders in its abundance. No
significant difference was observed in the occurrence ol C. danieli (17.90
ser cent). N. mukerjei (14.57 - cent) and 7. ' g

pe ). N. i .57 per cent) and 7. mandibulata (13.33 per cent)
in the vegetable. On the other hand, C. danieli and N. mukerjei were the
dominant spiders in amaranthus plots. the percentage abundance being
28.76 and 28.75 respectively. Statistically, the spiders were superior in their

prevalence to T. mandibulata and O. javanus (12.78) which were on par.

Considering the abundance of each spider in the different vegetable
as no significant difference in the occurrence of' O. javanus in

fields, there w

okra, brinjal, cowpea and bittergourd plots. In contrast, the abundance of
the spider was significantly lower in amaranthus. Similarly, there was no
significant difference in the occurrence of C. danieli in okra, amaranthus
and cowpea fields. The pcrccnlagc-ubunclzmcc of the spider in brinjal and
bittergourd plots was statistically on par with the occurrence of the carnivore
mukerjei was more abundant in amaranthus and it

in cowpea plots. V.
ntly from its abundance in the other vegetable plots. The

differed significa

abundance of the spider in bittergourd brinjal and okra were on par.

f the spider was low in cowpea plots. However.

Comparatively, prevalence 0
ar with the abundance of the spider in brinjal and okra plots. The

it was on p
mandibulata in the different vegetable plots did not -

relative abundance oL

differ significantly.
4.1.3 Major Pests in the Vegetable Fields
s observed in the different vegetable plots during the

The pest
sresented in Table 6. Most of the pests recorded were

period of survey are |
Lepidoptera and Coleoptera.

in the orders Hemiptera,

Okra (A. esculentus)
®

The hemipterall pests observed in the okra plots were the aphid
e

f hopper 4. /)ig‘z«///u/a biguttula, the whitefly B. tabaci

4 malvae, the lea

otton bug D. cingulalus. Of these, 4. biguttula bigurrula was

and the red ¢



Table 6. Pests prevalent in the vegetable plots in Kalliyoor panchayat of

B2

Thiruvananthapuram district during summer, 2004

Hemiptera

Lepidoptera

Coleoptera

Cowpea

[lemiptera

Lepidoptera

Bittergourd

Coleoptera

et

o et S e,

r-ff—‘/
Aphididac

Pscudococcidae
Tingidae

Pyralidac

Coccinellidae

Chrysomcli(luc
Meloidac

Corcidace

Pentatomidae
Pentatomidae
Membracidae
Lycaenidace
Pyralidac
Coccinellidae

e BCETEY 1o S
Coleoptera
Diptera Tcphriudac
L R

Aphididac
pyralidac
Coccincllidm:

Chrysomel idae

Meloidae
'I‘cphriliduc

Diptera
Amaranthus
Lepidoptera

©rthopterd
Coleoptera

pyralidae

Noctuidae
Acridiidac
Curculionlduc i

Leal caterpillar

Order [ Family [ Common name | Scientific name
Okra
Aphididac Aphid Aphis malvae Koch.
) ~urodidae Vhitefly N e T ;
Hemiptera A.h:,u“ dﬂlg‘ V ]11!«.”) Bemisia tabaci (Gennadius)
Cl(..ldulll(“u. Leaf hopper Amrasca biguttula biguttula (1shida)
Pyrrhocoridae Red cotton bug Dysdercus cingulatus (IF.)
Pyralidae Leafroller Sviepta derogata I
st liopiss . Sunj .|OO[?L.I ca.luplllar Nanthodes groellsi I'sth.
Noctuidae Leaf caterpillar Spodoptera litura (FF.)
Fruit and shoot borer Larias vitella (IF.)
Coleoptera Meloidae Flower beetle Mylabris pustulata Thunb
Brinjal
Aphid Aphis gossypii Glover W,

Mealy bug

Coccidohvsirix insolituy Gr

Lace wing bug

Urentius hysuricellus (Richt)

Leaf folder

Antoba olivaceae WIk

Leaf webber

Psara bipunctalis I

Fruit and shoot borer

Leucinodes orbonalis Guen.

Ipilachna beetle

Henisepilachna vigintioctopuncrata (1°,)

Popillia complanara Newm

Flower beetle
IFlower beetle

Mylabris pustulata Thunb

Aphis craccivora Koch

Pod bug
Pod bug

Riptotus pedestris I
Clavigralla horrens D,

Nezara viridula Linn,

Green shicld bug
Lablab bug

Coptosoma cribraria .

Cow bug

Anchon pilosum W.

Lampides boeticus Linn.

Pod caterpillar

Pod borer

Maruca testulalis Guen.

Leaf beetle

Aphidenta misera (I.)

Bactrocera cucurbitae Coq.

[URruitiily & 0

Aphid

Aphis gossvpii Glover

pumpkin caterpillar

Diaphania indica Saund

Epilachna beetle

Epilachna septima (I°.)

Aulacophora foveicollis Lucas.

Pumpkin beetle

Aulacophora levesi Baly.

Aulacophora stevensi Baly.

[l w0 ORREIE 8
Flower beetle

Mylabris pustulata Thunb

Melon 11y

Bactrocera cucurbitae Coq.

TR
Leal webber

Ivmenia recurvalis (I7.)

Psara basalis I°.

Leal webber

Spodoptera litura (1)

Atractomorpha crenmudata I

Grass hopper

Hypolivus truncatulus (1)

Amaranthus weevil
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and A. malvae was moderately abundant. The lepidopterans recorded
the crop included the shoot and fruit borer E. vifella. the leal 1 llOn
| . al roller
S. derogata. the semilooper X. groellsi and the leaf caterpillar S. litu L;l
‘ ¢ L. .
Incidence of E. vitella was low in all the plots surveyed. Several
coleopterans were also seen in the plots of which only the i)lis‘ler bcct;
S illS

M. pustulata Was moderately abundant.

Brinjal (S. melongena)

High population of the aphid, A. gossypii was observed in the brinjal plots
Besides the mealy bug ' insolitus and the tingid U. hystricellus were Lhc ;3111;‘1"
hemipteran pests prevalent in the plots. The important lepidopteran pests observed
and fruit borer L. orbonalis, and the leaf webber

included the shoot
leaf folder A. olivaceac. H. vigintioctopunciata,

P. bipunctalis and the

M . pustulata Were the coleopteran pests scen in the plots

P. compianald and
Cowpea (V. unguiculatd subsp- sesquipedalis)

aphid A, craceivord and the coreid bug R. pedestris

The cowpea
sts recorded from the cowpea fields. The

hemipteran Pc¢

were the major
the lab |

| bug V. viriduld,
senved inflestin@ithgyenop. Onlyalow population of

green shielc ab bug C. cribraria and the cow bug

A. pilosum Were also ob
C. horrens Wwas seen In the plots. The pod borers L. boeticus and
M. testulalis WEre seen damaging the pods of which population ol
L. bocticus Was moderately abundant. The leal beetle Aphidenta miserda
ant coleopteran pest recorded from the cowpea plots.

was the import
B. cucurbitac

{ the fruitfly was also observed in the crop.

Incidence O

Bittergourd (M. charantia)

The major hemipteran and lepidopteran pests observed in the bittergourd
116‘1(15 were the aphid . gossypli and the pumpkin caterpillar D, indica.
respectively. The pests| Wels seen in moderate abundance. Several colcopteran
pests like cpilachnu beetle L. seplim, the pumkin beetles 4. foevicollis.



A. lewesi and A. stevensi and the flower beetle M. pustulara were observed in the
fields. Incidence of epilachna beetle was high. whereas the other colcopteran pests
were moderately abundant. Only one dipteran pest was observed. the melon [y

3 cucurhitae and it was moderately abundant.

Amaranthus (A. tricolor)

Incidence of the three lepidopteran pests, [ recurvalis and
P hasalis (lecaf Webbers) and S. litura (leal caterpillar) was high in the
amaranthus plots. The grasshopper A. crenulata was also noticed feeding

on amaranthus. The amaranthus weevil . truncarulus was also observe
: (
damaging the crop.
= 2B i {alh p) )

42 SEASONAL ABUNDANCE OF SI IDERS

Studies on the abundance of the spiders during summer and rainy
seasons indicated that the seasons did not significantly influence the
population of the spiders in the vegetable crops, the number ol spiders
observed per ten plants being 16.05 and 14.52 respectively (Table7).

Contrarily, the orowth stage of the crops influenced the population
of spiders significantly. The number of spiders was significantly higher
reproductive phase,
ten plants in the vegetative phase. The

during the being 29.47 per 10 plants. Only 5.45

spiders were recorded from
4 ‘an in the two staces of the crops was
difference in the level of population In stages of the crops was

reflected during the two s€
andl 5rs2pen i plants in the vegetative phase

asons too. While the population of spiders in

the vegetables was 5912

mer and rainy seasons respectively, it was 32,42 and 26.59 per
T ¢

during sul ‘
10 plants rcspcclivcly in the reproductive phase.
R1CTE V4
4.3 PREDATORY El‘l']LlLNC\
* the laboratory studies conducted on the prey range.
Results of the
and prey
, @ Jawaniis, & danieli. N. mukerjei and T, mandibulata

¢ tential preference of the four dominant spiders in the

- - n 3 - I- 'JI C
predatory pote
vegetable ecosystem viz.

s S TR (’,SStO].'_.
arce Pl'CSenlLd 1n lﬂbl
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Relative abundance of spiders in summer and rainy scasons in

Table 7.
vegetable ecosystem
SRERARSEC AMTUT TIRATSMEN AL, e ot nae '
| Crop stage
Season Vegetative chmchlclive_— Mean
Number per 10 plants
‘ Sl 32.42 16.05
Summer (2.47) (5.78) Ly
582 26559 14 52
Rainy /f_f",),,, (5.26) (3.94)
5.45 29.47
Mean //(_@/J (58512 f
CD (0.05) Growth stages 0.701
CD (0.05) Treatments : 0.992
¢+ NS

CD (0.05) Season
: i : nslormed values
Figures in parcntheses are \r\—/*’l’ ranshe
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4.3.1 Prey Range

4.3.1.1 Pests of okra

Among the pests of okra tested viz.. A. biguttula biguttula. A. malvae and

B tabaci (adults), S. derogatd. § Jitura and X, groellsi (moths and caterpillars).
D. cingulatus (bugs and nymphs)) and M. pustulata(beetles). the five prey
preferred by the four spiders were the hemipterans. A bigutiula hicuttula,
A malvae, B rabaci and the caterpillars of the lepidopterans S, derogala and
The rate of consumption of D. cingulatus. S. derogata (moths).

), S. litura (

S. litura.
moths) and M. pustulata was

X groellsi (moths and caterpillars
negligible.

4.3.1.2 Pestsof Brinjal
Results of the study on the prey range of the spiders tested with pests ol
brinjal indicated that among the insect pests. the feeding rate of the spiders was

U. hystricellus.
{ consumption of the beetles and

insolitus, caterpillars of A. olivaceae

greater for A. gossypii, C.
_Therate O

Vgl vigi;z/ioclopzmclala
netald, nymphs of

aratively low.

and eggs of
grubs of A vigintioctopu
P basalis was cOmp

A. crenulata and the moths and

caterpillars of

4.3.1.3 On Pests of Cowped

Among the seven pests screened viz., A. C‘l'(lf‘c'i\‘()l'(l (Adults). R.. pedestris.
N. viridula, ' cribrarid. A. pilosum (bugs and nymphs). L. boeticus (moths and
caterpillars) and A. miserd (adults. grubs and eggs). the extent ol predation ol the
spiders was more on soft bodied insects like aphids, nymphs ol . pilosun.

L. boeticus,
i 1k /u'(/e.s'n'i.s:

and grubs and egg masses of A.misera. The arancac

caterpillars of
N viridula and C. cribraria (bugs and

showed lesser preference fo

| moths of L. hoelicts.

nymphs) anc

4.3.1.4 Pests of Bilte's ourd
A. gu.sus;\'/)/'i. D. indica (caterpillars and moths).

nd adults), 4. _/O\‘c'l'c'u//i.s'. A Jewesi and A. slevensi

g sefa i
Of the seven pesta e

E. septima (€8E5: grubs ¢
B cucurbirac (flies) evaluated for prey range. the spiders showed

(beetles) and



s

greater preference for aphids .caterpi
I ence for aphids .caterpillars and moths of D. indica . eggs ol
2 . EREs 0

E. septima ruit flies for feedi
ptima and fruit flies for feeding. The extent of predation on the other pi
“ ey
was negligible. |

4.3.1.5 Pests of Amaranthus

Among the five insects viz., H. recurvalis. P. basalis and S, litu
sali: g i

(caterpillars a s). H. trunc - (weevi
aterpillars and moths), H. truncatulus (weevils) and A. crenulata (adults and

nymphs) screened for prey range, the four spiders showed greater preference fo

g St

H. recurvalis (caterpillars and moths), P. basalis (caterpillars and moths) and
<

caterpillars of S. litura (early instar). 1 truncalulus and A. crenulata were least

preferred..

4.3.2 Predatory Potential

The predatory potential of the spiders is expressed in terms of the number of

prey consumed per spider per seven days.

4.3.2.1 Pests of Okra
Results of the study on the predatory potential of the spiders on
the five preferred pests of okra (Table 8) indicated a significant difference

rate of consumption of the hemipteran prey

among the spiders in their
malvae and, B. tabaci. The lynx spider, O javamiy

A. biguttula biguttula, A.
ximum |1
on of the spide

jumber of the jassid 4. higuttula biguttula (54.47).

consumed the ma
- was significantly superior to that of the

The rate of consumpti

It was closely foll C danieli (47.14) an‘d 1. mandibulala

other spiders. owed by
(41.22) which too differed antly in their extent of feeding of the pest.

mukerjel

signific
Comparatively, N consumed lesser number of the jassid (31.48).
vanus preyed O aximum number of 4. malvae (59.82)
1i (57.39). Both the s

y superior (0 T mandibulata (54.18) and

. : e m
Similarly, O. ja 1 th

closely followed by C. danie piders were on par in their rate
of consumption and were Slf,lmhcaml
) which o0 differed significantly in their predatory potential.

B labact, 7 mandibulata preyed on the maximum

N. snukerjei (36.05
mption of

(62.79) and the feeding potential of the spider was

Regarding consu

number of the white {1y
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significantly superior
) y superior to that of the other spiders. N. mukerjei
on 46.57 whiteflies i 1 T, cerjei predated
. s in seven days and was significantly superior to (). j
/3] P ' 2 5lr (2K J s : Y b
» 8) and C. danieli (35.04) in its predatory potential A
Considering tl
g the predatory pote i i
Nt oI Mthie S Bl
spiders on the
C

a I.l ll] I' t“ l - l" I ( (
( l( ) d (@] I 1€ C L. (/)"() 4 II { an l S‘ /
Pe (D ]I”}((.

() /’({ ’({’ ) ' ()

(13.04). The rate of cons i i i '

). The rate of consumption of the spider differed significantly from 1l

) ‘ L & antiy at of

the other three spiders. 7. |

mukerjei and C danieli in its consumption ol tl
1e

mandibulata consumed 6.01 caterpillars in seven d
R : lavs

and was superior to N.
pest. N. mukerjei and C. danieli were on ar in their feedi

J par in their feeding potential on the leaf
of consumption being 1.38
1) consumed the maximum number of

roller, the rate \
r, the rate and 1.26 caterpillars in seven days
0. javanus (8.9 '

respectively. Similarly,
d was significantly superior to the other spid
B CliS:

caterpillars of S. [itura an
C. danieli (4.22) and 7.

N. mukerjei showed

¢ ( =) ; ) ) dLory
'Lll.sv

consumed being 1.38 caterpill

4.3.2.2 Pests of Brinjal
Determination of the predatory potential of O. javanus, C. danieli
and 7. mam/i/m/ala on A. gossypil, C. insolitus, U. hystricellus

vigin/iucl()/)lmc'lalc
Jjavanus consumed the maximum number

N. mukerjei
, revealed a significant difference

A olivaceue and H.

in their feeding efficie
52.81) closel
in their

(a (34.37) and
1 of the pest. Similarly, O. javanus

ney (Table 9). O.
y followed by C. danieli (50.32).Both the

O[ 4 1 é’)()n)-s})/;“ (

spiders were on par
: / o g
o' mandibuld N. mukerjei (33.39) which were on

consumpti01
¢ of mealy bugs (45.90) and was superior (o

superior t
in their rate of
1um pumbe

par
consumed the maxin
rs in its extel
by C. danie
g less. While C.
atory potential, they were superior o

1t of predation, Comparatively, the number ol

the other spide

S consumcd /i (14.34), T. mandibulata (14.24) and

metly bug
danieli and T. mandibulata showed

N mukerjei (9.13) We
rence 1N their pred

no significant diffe
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Table 8. Feeding potential of spiders on pests of okra

Prey (Mean number consumed in seven days)*
Spider *[/)Ih’lf;;::/lzllu A. malvae B. tabaci S. derogata S. litura
(idull) (Adult) (Aduly) (Caterpillar) | (Caterpillar)
O. javanus 54.47 59.82 43.18 13.04 8.91
' (7.45) (7.80) (6.65) (3.75) (3.135)

C. danieli 47.14 O30, 35.04 1.26 4.2 |
(6.94) (7.64) (6.00) (1.50) (2.28) |
T 31.48 36.05 46.57 1.38 138 !
N. mukerjei (5.70) (6.09) (6.90) (1.54) (i) |
i W HTRESTE ]
! ; 41.22 54.18 62.79 6.01 a7 ,
T mandibulata (6.50) (7.43) (7.99) (2.65) (2.09) f
CD (0.05) (0.335) (0.189) (0.167) (0.217) : (0.273) :

Table 9. Feeding potential 0

f spiders on pests of brinjal

Prey (Mean number consumed in seven days)* ;
|
i
[ |
e L, e " hvstricellus A olivaceae | Hovigintioctopunct |
Spider e A W e 1Y) 11 U. hystrice ! gin PUNCLalg
‘l'(;‘?\(c)l‘suil/) (Adult) (Adult) (Caterpillar) (Egg-mass) ' !
Jake 5981 45.90 (14‘)._7(3) (lﬁl._77()) ll; j
L javanits 2 23 +.50 3)03) (25 270)
(7.34) (0530 J)
dd] 14.34 23%4 10.76 10.02 l
- oy Mo 50. - 207 GR
C. danieli 7.16) (3.92) (2119) (3.43) (8182 |
.0 sh e LNOED)
e e R T 29,84 3.76 381 |
N keriei 3330 K 5i5S 5 s 5 10 !
N. mukerjei s (3.18) (8:59) (2818) (28L0)
(5. L
[ o | Y
e | ~ ) ) G |
By 14.24 36.7-6 8.69 2 ’3 :
7 mandibulata (354;)357) (3.90) (6.15) (3.11) (1.83) i
5 . . he,
"'ﬁ (0.424) (0.296) (0.312) (0.273) |
CD(0.05) | ’L:”J/J

*Mean of 10 replications . b Ty
-+ | transformed valuc
Figuges in parentheses arc,l x4 1w
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N. mukerjei - spi
Jjei. All the four spiders showed significant difference in their
redato i '
p ry potential on the lacewing bug U. hystricellus. T. mdndibulaia
consumed the maximum number of the tingid (36.76) followed |
. ed by

N. mukerjei (29.84), C. danicli (25.94) and . javanus (19.78).

Considering the number of caterpillars of 4. olivaceue preyed
on by the spiders in seven days, O. javanus (11.76) and (. c/m;ie/i
(10.76) showed no significant difference in their predatory potential. Flowever
while O. javanus differed significantly from T. mandib'ulb'/'a (8.69) in its I’ecdin«;

potential, C. danieli was on par with the spider. The number of larvae consumed
e

by N. mukerjei (3.76) was the least.

Unlike other spiders, C. danieli showed a remarkable preference for the

eggs of H. vigintioctopunclald, consuming the maximum number of the e
cpg-

masses (10.02) and the rate of consumption was superlor to that of the other

spiders. . javanus (4.17) and N. mukerjei (3.81) were on par in their feeding of

the eggs of the coleopteran pest and differed significantly from

T. mandibulata (2.36).

4.3.2.3 Pests of Cowpea
Significant differences were seen in the feeding potential of the four

dominant spiders on the hemipteran pests of cowpea (Table 10). O. juvanus

(63.78) consumed t

The feeding rate of th
orjei. The number of aphids consumed by these spiders were

(C. danieli) and 33.09 (N. mukerjei) and the

he highest number of A. craccivora, the major pest of the crop

e lynx spider was superior to that of 7. mandibulaia,

C danieli and N. muke

. 53.54 (T. mandibulata), 47.75
otential of the three spiders differed significantly. The same trend was
e consumption of nymphs of the cowbug, A. pilosum. Again

1ed the maximum number of the prey (7.81) followed by

¢ danieli and T. mandibulata consumed only a few nymphs

feeding p
observed in th
O. - javanus consun
N mukerjei (5.20).

of the pest being 2.87 and 1.28, respectively.
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As in the case of the hemipteran pests. O. javanus showed greater
preference for the lepidopteran pest, L. boeticus, predating on the maximum
number of caterpillars of the pest (12.44) and was significantly superior to
T mandibulta (7.49). N. mukerjei (4.15) and C. danieli (3.87) in its consumption

> | | o /i ' &) il & .
of the larvae. N. mukerjei and C. danieli were on par in their predatory potential

on L. boeticus.

Considering the. predatory potential on the coleopteran pest
A misera. C. danieli preyed on the maximum number of grubs (11.04) and was
significantly superior to the other spiders. O. javanus, also showed an appreciable
preference  for  the grubs, consuming 6.81 grubs “ih' seven  days.
T mandibulata and N. mukerjei were on par in their predatory potential, the

number of grubs, consumed being 1.28 and 0.95 respectively. The consumption of
the egg-masses of epilachna beetle by C. danieli was also high, the number of
egg- masses consumed being 9.10.The feeding potential of the spider was
o that of O. javanus (1.66), N. mukerjei (1.28) and

significantly superior t

T mandibulata (1.18) which were on par 11 their extent of feeding ol the cpg-

1masses.

4.3.2.4 Pests of Bittergourd
five prey evaluated, all the spiders showed significant

Among the
aphids (4. gossypii) consumed (Table11). O. javanus

difference in the number of
maximum number of aphids (61.10) followed by ' danicli (48.753).

consumed the
and N. mukerjel (25.42).

7 mandibulata (28.50)
- feeding on fruit flies, all the spiders differed significantly

Regarding thel
(). javanits preyed on the maximum number of the

in their predatory potential.

pest (17.50) It was followed by N
yed on 9 72 fruit flies. 7. mandibulata (1.81) consumed

seven days. C. daniell pre
f the prey-

mukerjei, which consumed 13.98 fruit flies in

the'least number 0
Significant difference Was also observed among the spiders in their
(¢

" poth the moths and caterpillars of D. indica. T mandibulata

consumption of
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Table 10. Feeding potential of spiders on pests of cowpea

I ]
3 Prey (Mean number consumed in seven days)*
| 1
' T ey p TR
Spider ! ; i AL misera |
A craccivora | A. pilosum L. boeticus !
(Adult) (Nymph) (Caterpillar) Gt it e '
() javanis 63.78 7.81 - e 0.81 1.606 |
(2.97) 2 ’
1 (8.03) (3.07) (2:7.9) (1.63) '
| T oSN
C danieli 47.75 2 3.87 1104 9.10
1.97 i
(6.98) Clagg?) 2.21) (3.47) (3.18)
| S e
N. mukerjei 33.09 238 4.15 0.95 1.28
(5.84) @ (2.27) (1.39) (1.51)
______———_-—__// 1
SRl S 28 7.49 .28 S I
7 mandibulata 53.54 :;T) 1323 IS .
(7.39) (s (2.91) (1.51) (1.18)
i e s 1
i : 38 ).384 0.378 9 '
CD (0.03) (0.275) (0.384) (0.384) (0.378) (0.197) i
e i )
e e

Table 11. Feeding potenti

al of spiders

on pests of bittergourd

(Mean number consumed in seven days)*

SN TORE L b e
Prey
Spider A, gossypil B. cucurbitac D,f\gn(lllu;l ((?.l I"-“/'[ﬁ.u. (2, :u/)//mu
/ (jl\duil) (|:|),) (Moth “aterpillar) (oo mass)
Pl e Ll
/ ~Q - -~
i T 17.50 138 17.75 13.18
Q. javanus (671 'Slqo) (4.30) (1.54) (4.33) (3.77)
/ -
—— Y 972 6.05 1411 2290
¢ danieli 48.7 (3.27) (2.65) (3.89) (1.89)
(7.05) I SR ML
/""’,‘ ' - )
L Jedo) 4.5 6.79
ot e e e
N. mutkerjei 2—D’:;—) (3.87) (4.40) (2:35) (2.79) 7
it e T TR k) 6.45 j
T e 23.23 545
e Wy 1.81 23.23 168 3
7. mandibulata 2_5'346 (1.68) (4.92) (2:95) (2.73)
‘ (5.44) /”//____,_,,,—._——_,5 T
__r_//:;g)’ (0.256) 0.230 (0.368) (0.398)
| CD(0.09) RO 1 B i
| S ,_A_“___'__V/'“/’_ g
s s ations
*Mean of 10 replication ’ it
nsformed values
Figures in parentheses are \I’T:’I e

i
|
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(23.27)cons : > maxi
) umed the maximum number of moths and w
s Ve ~ealvs Fr
B : as closely followed
o vhich preyed onl8.32 moths. Th L
2 : ¢ number of
consumed by C. danieli 5 B
. danie ;
| y ieli (6.05) and O. javanus (1.38) was significantly low. O
the other hand, O. J ' 5 S
and, O. javanus (17.75) consumed the maximum number of caterpill
of the pest ¢ as statistice ' i
I nd was statistically superior to the other spiders. C. daniel
s s : . C. danieli 100
consumed s ¢ IS ‘ (
ned significantly more number of the caterpillar (14.11) whei
’ ' ¢ 5 cn compared (o
I mandibulata (7.72) and N. mukerjei (4.53).

C. danieli showed remarkable preference for the eggs of £
B . ggs asseplimd:
consuming the maximum number of egg-masses (22.90). The feedi
| g 22.90). eding rate of the
spider was significantly superior to that of O. javanus, N. mukerjei
A s, N. mukerjei and
T. mandibul | > whi |
: ata. O. javanus which consumed 13.18 e
: .18 egg-masses. was signifi
Y ignificantly
i (6.79) and T. mandibulata (6.45) in its predatory potential
) ial.

superior to N. mukerje
; were on par in their rate of consumption of the

N. mukerjei and T. mandibulatc

egg-masses of £. septimd.

4.3.2.5 Pests of Amaranthus
The four spiders differed signiﬁcantly in their extent of consumption of
caterpillars of F. recurvalis (Table 12). O. javanus consumed the maximum
number of caterpillars (21.56) followed by C. danieli (11.20). The feeding rate of
id N mukerje
1oths of H. recurvalis the number consumed

i (3.44) was low. Contrarily, 7. mandibulata

7 mandibulata (6.66) a1
num number of n

pl'eyed on the lnaXil
atory POlCn[ile Or lhc SpidCl" was sienificantly
& ¢ /

being 24 .15.Statistically: the pred

1at ‘of thesjother
and it was significantly
danieli (1.66) which were on par in their

spiders. [he number of moths consumed by

superior 1o tl

N. mukerjei was 1 1.61 superior to the number of moths
consumed by O. javanis
1 the pest:

(2.42) and C.

predatory potential o1
A similar (rend was seeh in the consumption of caterpillars of . basalis
ber of caterpillars (22.48) and was

d the maximum num

()."_ Javanus consume
. e . Y ] 1 /i) T , A AN

significantly superior to ¢ danieli (11.42) 7 mandibulata (3.43) and N nmuikeryjei
in their rate of consumption of the caterpillars. Contrarily

um number of moths of 7. alis (
P. basalis (19.63) and was

(3.20) were on pat
umed maxim

N. mukerjei cons
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Table 12. Feeding potential of spiders on pests of amaranthus

, ] Prey (Mean number consumed in seven days)* !

, Spidcr / H. recurvalis / P hasalis ‘{ S lutira

| J ] " Wl | i

l ; ’ CHARn ]

L / Caterpillar I Moth / Caterpillar / l Caterpillar ,I

o B B At
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l (0.280)
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on par with 7% mandibulata (19.40). These two spiders were significantly superior
to O javanus (2.61) in their rate of consumption of the pest. The. predatory
potential of (' danieli was significantly low (1.47). Regarding the predation on
early instar caterpillars of  S. litura, O. javanus consumed the maximum number
of caterpillars (16.51) and was significantly superior to the other three spiders.
C. danieli preyed on 10.44 caterpillars and was significantly superior to
T mandibulata (2.45) and N. mukerjei (1.56) .which were on par.

4.3.3 Prey preference
Results of the studies on the predatory potential of O. javanus. C. danieli

N. mukerjei and T. mandibulata on different pests of okra, brinjal. cowpea.
bittergourd and amaranthus indicated that the spiders preferred hemipteran and
lepidopteran pests to other insects for consumption. Based on the results. trials
were conducted to determine the relative preference ol the spiders when
hemipteran and lepidopteran pests of different vegetables were supplied as a
mixed diet. The predatory rate expressed as number of prey consumed per spider
per day is presented in Tables 13 and 14.

Preference Sfor Hemipteran Pests

4.3.3.1 Relative
ative preference of the four spiders for the hemipteran

Studies on the rel
and A. bigttula bigutiula when supplied as a mixed

pests, A. craccivord, B. tabaci
diet indicated that the spiders did not show any significant difference in their
preference for the pests (Table 13)
4.3.3.2 Relative Preference for Lepidopteran Pests

Preference of different spiders

When the spiders were provided with a mixed diet of lepidopteran pests.
O. javanus showed a higher preference for the lepidopterans as evidenced by its
rate of consumption (1.60) (Table 14). Statistically, the lynx spider was superior
to (Sther spiders in its preference for the lepidopteran pests. 7 mandibularea with
{ 1.29 pests pet day oo preferred the lepidopterans and its

a feeding rate O



Table 13.

mari

nixed diet
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Relative preference of the major spiders for different hemipteran prey

Spider

Prey (mean number consumed in one day)*

A.

B. tabaci

A biguttula

|
Mecan ;
|
|

O. javanus

C. danieli

N. mukerjei

T mandibulata

Mean

6.29 9 7.0y
. s

#*NS
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sreference was sienifics Sl A Y
| rence was significantly superior to that of N. mukerjei (1.06) and C. danicli
Y= . ¢ daniert

094 N 1C 1 i ere b . ~ ~
( ), which in turn were on par in their preference for the lepidopteran prey

Considering the preference of indivi :
nce of the Al ST e ratan
g I ¢ individual spiders for the different prey.

O. javanus showed maximum preference for caterpillars ol . basalis (3.20).
C i : S 12.20)0 Lhe

preference being superior (o its preference for other prey. Preference of the spid
! s
for the caterpillars of H. recurvalis (2.06), moths of P. basalis (1.93) |
. oasatl. : anc

caterpillars of D. indic At o bebs s :

pillars of D. indica (1.67) was on par. Preference for the moths of D. indica

(0.65) and H. recurvalis (0.52) was significantly less, the number consumed bein
eing

on par.

C. danieli displayed a significantly higher preference for the caterpillars of
the three pests for predation. The rate of consumption was higher for the
caterpillars of A. recurvalis, the number of larvae consumed in a day being 2.606.
H. recurvalis was significantly superibr to that for the other

Its preference for
aterpillars of D. indica and P. basalis were 2.16

prey. The rate of predation of ¢
and 1.33 per day respectively. The preference for the two pests differed
pider showed signific
While the number of moths of D. indica (0.08) and

significantly. The s antly less preference for the moths. its

rate of feeding being on par.

P. basalis (0.08) preyed on Were similar, the number of /1. recurvalis consumed

was only 0.12.
N. mukerjei prel‘crred the moths of D. indica for feeding, the number of
larvae consumed being 2.59 and was significantly superior (o its preference for
This was followed by 1S preference for the moths (2.04) and
1. recurvalis. Tl

s shown for caterpillars of D. indica (0.38) moths

other pests.
1e preference for these prey too differcd

caterpillars (1.75) of

Less preference wa

significantly.
erpillars of P. basalis (0.22).

of P. basalis (0.06) and cat

1S preferred to otl
Jed being 3.35 per day. This was followed by its

D. indica W 1er prey for consumption by 7% mandibulata.

of moths consun
s of H. recurvalis (2.17) and P. basalis (1.82). The

&
the number
preference for caterpillar
preference for the two prey (00 differed significantly. Preference for larvae of
D. indica (0.26), moths of /. pasalis (0.80) and 1. recurvalis (0.15) was low.
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Preferred prey

Among the two stages of the lepidopteran pests screened for their relative
preference by the spiders. caterpillars of H. recurvalis was the most preferred food
of the spiders. the number consumed being2.15 and the preference  was
significantly superior to that [or other prey. It was followed by the preference for
caterpillars of P. busalis (1.53) and moths of D. indica (1.49), the preference for
the prey being on par. The caterpillars of D. indica was the next preferred prey of
the spiders (1.03). Moths of P. basalis (0.65) and H. recurvalis (0.63) were the
least preferred prey.

Analysis of the relative preference of the different spiders for caterpillars
of D. indica indicated that the prey was most preferred by C. danicli and its

to that of the other spiders. O. javanus too had an

preference was superior
for the prey. N. mukerjei and T mandibulata least

appreciable preference

preferred the prey. All the spi
t was preferred most by 7. mandibulata , the preference being

ders differed significantly in their preference for the

moth of the pest. |
superior to that of the other spiders. . mukerjei too preferred the moth for
antly from O. javanus and C. danieli, which preferred

predation, differing signific

the prey least.
trend was seel in the preference ol the spiders for the

A similar
The prey was most preferred by O, javanus..

caterpillars of 7. basalis.
Comparatively, 7. mandibulatd and C. danieli showed lesser preference for the
prey. The prey was least preferred by N. mukerjel.
The caterpillars of H recurvalis was highly preferred by the spider
preference of the spider was superior to the preference

C' danieli. Statisticallys the
data and O. javanus which were on par in their preference

shown by 7. mandibt
ukerjei consume
»i for moths of H. recurvalis was high and its preference

d only lesser number of the prey. Contrarily.

for the pest. N. m

RN mukery

preference 0
f the other spiders. The consumption rate of O. javanus,

was superior 10 that 0

mdibulala Was low for the pest. C. danieli and T, mandibulata

C' danieli and T mc

\eir preference for the pest.

were on par in {l
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4.4 . EFFECT OF INSEGNEIDIES
4.4.1 Chemical : ani ici
Chemical and Botanical Insecticides
Synthetic and botanical i el
1l insecticides ¢ X
f ‘ g ticides commonly used for the control
of pests of vegetables varied significantly in their effect on spiders wi
S s when
tested at the dose recommended for the control of pests (Table 15). TI
. ~ b : : ‘ : | ]C
mortality of the spiders was significantly higher when treated witl
b8 i g ated with
synthetic insecticides. While the percentage mortality of different spid
) spiders
ranged from 45.30 to 78.65 when applied topically-and 13.95 to 3
52/ 2 )
23N 1oRPP 8IS HandMOL0STHO, IS

RILE
016D

when released on treated plants, it was
respectively when treated with botanical insecticides. Between the two
methods of application mortality of the spiders was significantly higher in
.65 per cent) than when released on treated

topical application (2.37 to 78

plants (0.05 to 33.55 per cent).

Among the spiders tested, 7. mandibulata was most susceptible to
al insecticides. The mortality of the spider was
v C

both synthetic and botanic
78.65 and 29.90 and 99285

al insecticides througl
It was closely followed by C. danieli, the

and 11.85 per cent when treated with synthetic

and botanic 1 topical application and when released

on treated plants respectively.
mortality of the spider being 65.25 and 33.55 when treated with chemical
insecticides and 17.95 and 7.95 when treated with botanical insecticides
appﬁcaﬁon
the effect of chemical insecticides when applicd

and when released on treated plants
¢ O

through topical
respectively. Excepting
16 spidersEaSion
ated plants. Sensitivity of O. javanus to the synthetic

when

topically, both (I par in their response to the insecticides

when released on te
s higher
Lower mortality

insecticides wa it was applied topically, the percentage
of the spider (15.15 per cent) was

mortality being 61.05.
leased on reated plants,

per cent). The botanical insecticides did not have

recorded when 1e and it was on par with the ¢lfect
o

on N. mukerjei (13.9

S both the spiders. the percentage mortality

any appreciable 10
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Table 15. Effect of chemical and botanical insecticides on major spiders in

vegetable ecosystem
Percentage mortality g

Treatment
TOPICAL APPLICATION RELEASE ON TREATED PLANTS
Spiders
1 Jjavanus | danieli | mukerjei mandibulata | javanus | danieli | mukerjei | mandibulata
Dimethoate 60.00 80.00 100.00 100.00 32.90 60.64 32.90 40.00
0.05 per cent | (50.75) | (63.41) | (90.00) | (90.00) | (35.00) | (51.12) | (35.00) | (3922)
Carbaryl 97.64 | 100.00 53.35 100.00 32.90 60.00 40.00 53.35
0.2 per cent (81.14) | (90.00) | (46.90) (90.00) (35.00) |[:(50.75) | (39.22) (46.90)
Malathion 60.64 | 73.80 | 32.90 73.80 20.00 | 20.00 9:25 20.00
0.10 percent | (51.12) | (59.19) | (35.0) (59.19) | (26.55) | (26.55) | (17.70) | (26.59)
Quinalphos 3290 | 3290 [ 26.20 40.00 9.25 32.90 9.25 20.00
0.05 per cent | (35.00) | (35.00) | (30.77) (39.22) | (17.70) | (35.00) | (17.70) | (26.55)
Imidacloprid | 32.90 | 13.95 2.87 32.90 0.00 9.25 0.00 20.00
0.02 per cent | (35.00) | (21.92) | (8:85) (35.00) (0.00) | (17.70) | (0.00) (26.55)
Mean 61.05 | 6525 | 4530 78.65 ;5).15 33.55 13.95 29.90
(51.37) (53.90) ﬂﬂ‘ (22.85) (35.38) | (21.92) (33.15)
Botanical Mg il geth
] ﬁ
28, 2.37 2.3 20.
Neem Azal 28 9.25 2437 40-02 L . ;Z 70 00
I per cent 8.85) | (17.70) | (8:85) | [ BIZBNE (& - (885) | (2659
0.00 0.00 0.00
NSKE 2137 9.25 0.00 32.90 e G 0.00
5 per cent 8.85) | (17.70) | (0.00) (35.00) : ‘ (0.00) (0.00)
.00 0.00 0.00 0.00 0.00
Neem leaf 0.00 0.00 0.00 0 5 ) i A ik
extract (0.00) | (0.00) (0.00) (0.00) ' ' : (0.00)
5 per cent [ SR
T oanin| eeze 0.00 | 925 | 0.00 20,00
Neem oil 20.00 32.90 \ i fotgos ™| tlopl| (600 v
2 per cent 26.55) | (35.00) | (8:89) | R i ; .00) (26.55)
—oil | 2620 | 40.00 | 20 00 32.90 0.00 32.90 | 0.00 26.20
Pongamia 0l : . : 0 0.00 35.00 :
2 per cent (30.77) | (39.22) ﬂ (35.0 ) (0.00) | (35.00) | (0.00) (30.77)
——"_‘._T—__"‘_—T—/zé 3050 26.20 0.00 20.00 | 0.00 26.20
Tuppai ol e - wgs) | G071 | (©00) |@655)| ©00) | G077
2 per cent .85 | 07N | 82 i3]
e —"”‘3‘2’9’1" 2.37 . 20.00 0.00 20.00 | 0.00 20.00
Maraff it ¢ ' cgs) | @659 | (000) | (@655 (0.00) | @659
2 per cent (8.85) (35.00) _’(’/_,__,___,
: *;‘7"9;’ 2.37 2235 - 0.05 7.95 0.05 11.85
e g : (8.85) (28.19) (1.26) | (16.38) | (1.26) (20.17)
(13.25) (25.05) J
IRl e 0 :
CD (0.05) Treatment ]53;134333

CD (0.05) Mean ular transformed values

Figures in parentheses are ang
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of the spiders being 5.25 and 2.37 respectively when applied topically and

0.05 each when released on treated plants.

4. 4'1'1 Effect of each Insecticide on Different Spiders
Chemical insecticides

Dimethoate

Among the synthetic insecticides evaluated dimethoate 0.05 per cent

was highly toxic to 7. mandibulata and N. mukerjei when applied topically
recording 100 per cent mortality for each spider. The effect of the
insecticide on the spiders differed significantly from that on C. danieli
(80.00 per cent) and 0. javanus (60.00 per cent), which were on par in

their response.
e released on plants treated with the

When the spiders wer
s recorded for C. danieli (60.64 per cent).

insecticide, maximum mortality wa
n the spider W

andibulata (40.00 per cent), O. javanus

(32.90 per cent) were on par in their

The effect of the insecticide o as significantly superior to

that on the other spiders. 7.4
(32.90 per cent) and N. mukerjei

sensitivity to dimethoate.

Carbaryl
Carbaryl 0.2 per cent when applied topically, caused 100 percent
a and C. danieli and 97.64 per cent

y of both T, mandibulat

javanus and the effe were on par. Only

mortalit
ct on the spiders

mortality of O.
53.35 per cent

mortality was noted for V. mukerji

e released on plant
observed  for C.danieli

s treated with the

When the spiders Wwel

mortality was
y T. mandibulata (53.35 per cent). Both

action to carbaryl. Toxicity of the

and O. javanus (32.90 per cent)

maximum
ent) closely followed b
e on par in their re
ukerjei (40.00 per ce

insecticide,
(60.00 per ¢
the spiders wer
insecticides to N. m nt)

was on par.
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Malathion

Fopical application of malathion 0.1per cent resulted in maximum

mortality of 7" mandibulata (73.80 per cent) and C. daniel; (73.80 per

cent), closely followed by the mortality of O. javanus (60.64 per cent). the

effect of the insecticide on the three spiders beine on L
mortality was observed for N. mukerjei (32.90 per cent).

Toxicity of the insecticide to the spiders was low when the arancae
were released on treated plants. Only twenty per cent mortality was
recorded for 7. mandibulata, O. javanus and C. danieli respectively.
Similarly only 9.25 per cent mortality was seen for N. mukerjei.

Quinalphos
Quinalphos 0.05 per cent caused only 40 per cent mortality of

T mandibulata. Toxicity of the insecticide to O. javanus and C. danicli

a0

was also low each registering 32.90 per cent mortalities. The three spiders

were on par in their sensitivity 1o the insecticide. closely followed by
N. mukerjei (26.20 per cent).
on quinalphos treated plants resulted in

Release of the spiders
danieli and T mandibular

3 I > & (’. 1 i ‘S ()1 (
-)._:.9() Elnd ._‘OOO ])Cl cent n]()lllllllb
(1LY ilnd /\"v. /HN/\'L’/T/U/ was ”“““”ibl" (()..)..

respectively. Toxicity to O. Jave
per cent)

Imidacloprid
les screened. imidacloprid 0.02 per cent was

Among the insectiCic
When applied topically. the neonicotinoid caused

less toxic to the spiders.
7 mandibulata and O. javanus and 13,93

. » p) 1
32.90 per cent mortality ol botl
: ~rved for C. danieli. The lowest mortality was

Al P ot was ()bb(,l\’(«( )
per cent mortality i g | ' i

' .+ 12.37 per cent). The effect of the insecticide an

: or cerjei (2271
- recordled for N mukerje
(' danieli and N. mukerjei differed Slgmllcaml),
plants treated with the insecticide only Jow

When released on

N libulata (20.00 per cent) and C. danicli

308 Mbdie st el MO TS mandi : :
toxicity was recorde
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/ a =9 ‘n1derc M=) - .
When the spiders were released on plants treated with the oil

emulsion, 20 per cent mortality was observed for 7. mandibulaia

followed by 9.25 per cent mortality of C. danieli and statistically they

were on par. No mortality was observed for O. javanus and N mukerjei

Pongamia oil

Pongamia oil 2 per cenl caused 40.00 and 32.90 per cent mortality

of C. danieli and T. mandibulata respectively, and the treatments were on
par. The toxicity of the botanical pesticide to O. javanus and
N. mukerjei too was on par, the percentage mortality of the spiders being

26.20 and 20.00 per cent. respectively.

When sprayed on plants and spiders were released, the oil resulted
in 32.90 and 26.20 per cent mortality of C. danieli and T. mandibulata
respectively, the effect on the spiders being on par. The insecticide was

non-lethal to O. javanus and N. mukerjei.

Iluppai oil
Application of iluppai oil 2 per cent resulted in 26.20 per cent
mandibulata and C. danieli. The effect of the oil on

mortality of both 7.
was significanlly
ich recorded onl

superior to that on O. javanus and

the spiders
N. mukerjei each of wh y 2.37 per cent mortality.
Only 26.20 per cent mortality was observed for 7. mandibulata when
the spider was released on plants ireated with the oil and it was on par
with C danieli(20.00 per cent) in its response to the botanical insecticide.

observed for 0. javanus and N. mukerjei.

No mortality was

Marotti oil
gL 2 per cent when applied topically caused 32.90 per cent
m'.ortamy Pl Aatels and this was followed by 7. mandibulata
(20.00 per cent). The treatments Wel'e on par. Low mortality was observed

per cent) and M. mukerjei (2.37 per cent) and these

for O. javanus (5.25

were on par.
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(9.25 per cent) respectively and the effects were on par. No mortality was
C ) <
observed for O. javanus and N. mukerjei.

Botanicals
None of the botanicals caused more than 50 per cent mortality of

the spiders.

Neem Azal

NeemAzal T/S (2ml/litre) when applied topically. caused 40 per cent
mortality of 7. mandibulata and this was significantly superior to the
mortality of C. danieli (9.25 per cent), O. javanus (2.37 per cent) and
N. mukerjei (2.37) which were on par in their response (o the botanicals.

When the spiders were released on NeemAzal sprayed plants.
for 7. mandibulara (20.00 per cent).

maximum mortality was recorded
Only 2.37 per cent mortality was observed for each of the other spiders.

Neem Seed Kernel Extract (NSKE)
ation of NSKE 5 per cent resulted in 32.90 per cent

Topical applic
mandibulata and this was significantly superior to the other

mortality of 7.
treatments. The neem prepar
sanus (2.37 per cent).

ation was on par in its effect on C. danieli (9.25 per

cent) and O. ji
Release of the spiders on NSKE treated plants did not kill any of

the araneae.

Neem leaf extract
Neem leaf extract was non toxic to the spiders when applied topically and

when released on sprayed plants.

Neem oil
danieli (32.90 per cent)

Highest mortality was observed for C.
cent was applied topically, closely followed by

2 per

when neem oil
cent) and O. javanus (20.00 per cent). The

(26.20 per

7. mandibulata
[owest mortality was observed for N. mukerjei

treatments were ol par.

(2.37 per cent).
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N. mukerjei

When the insectici i
icides were applied topi
. ol Ay
pp pically on N. mukerjei. dimethoate was

hig i o L ! ’
ighly toxic causing 100 per cent mortality. Application of carbaryl too resulted i
2 sulted in

more than 50.00 per cent mortality. the two insecticides differing significantly i
e e antly

their effect. Carbaryl was also on par with malathion in its effect on the spid
i S SpIGel

[his was ClOSCly fOllO\VCd by (_]Uinalphos which was on par with malathi
clc on.

Lowest mortality of the spider was observed in imidacloprid treatment
All the insecticides gave only less than 50 per cent mortality when tl
) y when the

spider was released on insecticide treated plants. While, carbaryl and R
cthoate

¢ on the spider.
ng negligible. No mortality of the spider

were on par in their effec quinalphos and malathion too were on
C

par. The extent of mortality caused bel

was observed in imidacloprid treatment.

7. mandibulata

synthetic insecticides screened, for their relative
mandibulald
the percentage mortality ranging from

Among the
soxicity ] isafeyate 7 dimethoate, carbaryl and malathion
o the spider,

were highly toxic
when

applied topically. Quinalphos and

74,80 to 100 .PSE cent,
the percentage mortality being

recorded only low mortality,

imidacloprid
less than 50 per cent.

Release of the spider on insecticide (reated plants resulted only in
y of the pred
re spiders

low mortalit ator. Comparatwely, treatment with carbaryl and
and) they, gyere; oI par in their effect

rid to the spider was low.

dimethoate killed mo
hoS

on, quinalpl and imidaclop

Toxicity of malathi
Botanicals

0. javanis
sically on Q. javanus. none of them

als were applied 0]

ser cent mortality.
oil which were on par in their toxicity to the

¢ When the botanic
resulted in more than 50 1 Comparatively higher mortality was

recorded for pongami andineey

a oil
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['wenty per cent mortality was observed for 7. mandibulaia and

C. danieli respectively when released on plants sprayed with the marotti
S

oil. No mortality was observed for O. javanus and N. mukerjei
4.4.1.2  Effect of Different Insecticides on each Spider

Chemical insecticides

0. javanus
More than 50 per cent mortality of the spider was observed when

treated with carbaryl, malathion and dimethoate through topical
application. Malathion and dimethoate were on par in their effect on the
spider. Quinalphos and imidacloprid were less toxic, registering less than

50 per cent mortality.
When the spider was released on insecticide treated plants. only
less than 50 per cent mortality was recorded in dimethoate. carbaryl
malathion and quinalphos treatments. No mortality was observed in

imidacloprid treatment.

C. danieli
effect of the different insecticides on C' danieli, 100 per cent

Considering the
mortality of the spider was observed in carbaryl and the insecticide differed
secticides in its toxicity . Dimethoate and malathion

significantly from the other n

than 50 per
Quinalphos and imidacloprid were less toxic to the

also caused more cent mortality when applied topically and the

treatments were on par.
spiders and were on par in (heir effect on the spider.
ted plants dimethoate and carbaryl were more toxic

When released on trea
nore than 50 per cent mortality, recording 60.64 and

to the spider registering !
60.00 per cent mortality of the spider respectively. Quinalphos and malathion
were on par in their effect. Very low
| ted with imidacloprid.

mortality of the spider was observed when

. .
released on plants tred
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the spider, all the treatments were on par in their extent of toxicity to the spider.
Neem leaf extract did not kill the spider.

Still lower mortality of the spiders was observed when the spiders were
released on the treated plants. Pongamia oil and Ilappai oil recorded 26.20 per
cent mortality each and these were closely followed by NeemAzal and marotti

oil. No mortality was observed in both NSKE and neem leaf extract treatments
4.4.1.3 Effect of Different Doses of Synthetic Insecticides

Dimethoate
Significant difference was observed in the toxicity of different doses of

dimethoate to the lynx spider O. javanis when applied topically (Table 16) The
insecticide was highly toxic at the higher dose (0.1 per cent), causing 100 per cent
mortality of the spider and was significantly superior to 0.05 and 0.025 per cent
concentrations. No significant difference was observed in the toxicity of the
insecticide at 0.05 and 0.025 per cent, the mortality of the spiders being 60.00 and
53.35 per cent respectively Contrarily, the different doses had a similar effect on
C. danieli, the mortality of the spider at 0.1, 0.05 and 0.025 per cent being 86.06.

80.00 and 67.09 per cent,

jand T. mandibulata at a
corded was 100.00, 100.00 and 97.64 per cent at 0.1. 0.05

mspcctively. Similarly, dimethoate was highly toxic to
N. mukerje Il the concentrations tested, the effects being
on par. The mortality re
and 0.025 per cent respectively for each of the spiders.

Comparatively. toxicity of the insecticide to the spiders was lower
when they were released on treated plants. No significant difference was
e toxicity of dimet
0. javanus, N. mukerjel and 7. mandibulata. While the per cent mortality
recorded for O. javanus Was 40.00, 32.90 and 32.90, it was 53.35, 32.90 and 32.90

for N. mukerjei and 46.65,
ic to G danie
served being 73.80 and 60.64, respectively and the

rtality of the spider was recorded

hoate at the different concentration to

observed in th

40.00 and 32.90 for 7. mandibulata, respectively, The
1nsect101de was 10X /i at 0.1 and 0.05 per cent concentrations, the

mortalxty of the spider ob
Only 40. 00 per cent mo

treatments were on par.
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spider. All the other botanicals had only negligible effect on the spider. N
g spider. No

mortality was observed in neem leaf extract treatment
Excepting 1n NeemAzal treatment, no mortality of the spiders was recorded

when released on plants treated with the other botanicals.

C. danieli
None of the botanicals caused more than 50 per cent mortality of  C'. danieli
; eli

when applied topically. Comparatively higher mortality was observed for
pongamia oil, neem oil, marotti oil and iluppai oil and these were on par. Low
mortality of the spiders was observed when treated with Neem Azal and NSKE
No mortality was observed when treated with neem leaf extract .

When the spider was released on plants treated with the botanical
insecticides, comparatively higher mortality was recorded in  pongamia oil.
iluppai oil and marotti oil and these were on par in their toxicity. Neem oil and
ortality of the spider was observed in NSKE and

Neem Azal were less toxic. Nom

neem leaf extract treatments.

N. mukerjei
When the effect of botanicals on N. mukerjei was considered none of the
botanicals caused more than 50 per cent mortality when applied topically. With

ngamia oil which caused 20 per cent mortality of the spider

the exception of po

catments were on par. No mortality was observed for NSKIE and

all the other tr

neem leaf extract.
When the spiders were released on treated plants, 2.37 per cent mortality
was observed for NecmAzal. The remaining botanicals did not causc any

mortality of V. mukerjel.

7. mandibulata
Considering the effect of the different botanical insecticides on
7 mandibulata, NONC of the botanicals caused more than 50 per cent mortality of

:
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at 0.025 concentration and it was on par with the effect at 0.05 per cent

concentration.

Considering the effect of each dose of the insecticide on the different
spiders, 0.1 per cent concentration was highly toxic to O. javanus. N. nukerjei and
7. mandibulata, causing 100 per cent mortalities of the spiders when the
insecticide was applied topically. Lesser toxicity was observed for C. danicli
(86.06 per cent) and the effect differed significantly. At 0.05 per cent
concentration, the insecticide was highly toxic to N. mukerjei and T mandibulata
and the effect was significantly superior to that on C. danieli and O. Javanus
which were on par in their sensitivity to the insecticide. Similarly, high

mortality was recorded for N. mukerjei and T. mandibulata at the lower dose
(0.025 per cent). The toxicity of the insecticide at this dose to C. danieli and

O. javanus were on par and differed significantly from that on the other spiders.

When released on treated plants, more than 50 per cent mortality was

i at 0.1 per cent concentration. Only lower

observed for C. danieli and N. mukerje
and 7. mandibulata which were on par with

toxicity was recorded for Q. javanus
N. mukerjei. At 0.05 per cent concentration more than 50 per cent mortality was
recorded only for N. mukerjer. At 0.025 none of the spiders registered more than
50 per cent mortality and they were on par.

Carbaryl
Topical application of carbaryl at 0.3 and 0.2 per cent concentrations was
highly toxic to O. javanus the percentage mortality being 100.00 and 97.64.
respectively. Both the treatments Were on par and significantly superior to 0,15
entration (73.80 pet cent). A similar trend was seen in the effect of

per cent conc
.7 ' 2] . .
C' danieli. While 0.3 and 0.2 per cent concentrations

the carbamate insecticide on |
nortality of the spider, 0.15 per cent concentration

caused 100.00 per cent ! 2 i
mortality .The toxicity of the insecticide at the three

resulted in 60.00 per cent ‘ e
s on par, causing 60.64, 53.35 and 40.00 per cent

doses to N, mukerjei We
3. 0.2 and 0.15 per cent respectively. Hundred per cent mortality
b

L 4 e
mortalities at 0.
36 Sl CE 3 YO ‘s 3
mandibulata at 0.3 and 0.2 per cent concentrations and the

was recorded for 7
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Table 16. Effect of different doses of chemical insecticides on major spiders in
vegetable ecosystem

Treatment

Percentage mortality

TOPICAL APPLICATION

RELEASIE ON TREATED PILANTS

Concentration (per cent)

Concentration (per cent)

Dimethoate
0.1 0.05 0.025 0.1 0.0 0.023
O. javanus 100.00 60.00 53.35 40.00 32.90 32.90
(90.00) (50.75) (46.90) (39.22) (35.00) (35.00)
C danieli 86.06 80.00 67.09 73.80 60.64 30.00
(68.03) (63.41) (54.97) (59.19) (51.12) (39.22)
N. mukerjei 100.00 100.00 97.64 53.35 32.90 32.90
(90.00) (90.00) (81.14) (46.90) (35.00) (35.00)
7" mandibulata 100.00 100.00 97.64 46.65 40.00 32.90
(90.00) (90.00) (81.14) (43.00) (39.22) (33.00)
CD (0.05) Treatments : 13.087
Carbaryl 0.3 0.2 0.15 0.3 0.2 0.13
e 100.00 97.64 73.80 40.00 ] 32.90 50.00
% O R el e s
il 100.00 100.00 60.00 86.06 60.00 2000 |
™ 0000y | 9000) | 5075 | 5805 | 073) | 92 |
YTy 60.64 53.35 40.00 40.00 40.00 20.00 1
N, mukerjel (51.12) (46.90 (39.22) (39.22) (39.22) (26.55 1
— - 160.00 100.00 86.06 73.80 5335 32.00
7" mandibulata (90 i)()) (90.00) (68.05) (39.19) (46.90) (35.00
. 1
CD (0.05) Treatments : 12.920 __,_il
Malathion 5 0 0.05 02 f 0 1 003
= 4( 2
O. javanus 67.09 60.04 60.00 f().gg ;().(3<_> (.00
. javanus s4.97) (51'12) (30.73) (39.22) (26.3)) (0.00)
(D» )‘()() 73.80 40.00 32.90 20.00 023
FC danieli "‘3- o0 | (59419 Llbu@022) BILE SO0 NIIRE 015 70}
‘(’ '"() 3290 | 20.00 32.90 9.25 0.00
N mukerjei e 35.00) | 2653 | (35.00) | (17.70) (0.00)
(")"’)’ 73.80 67.09 32.90 20.00 0.00
T~ mandibulata '()‘:;’(-;(’;) (59.19) | G497 | (35000 | (2655) (0.00) |
(YU — —]
CD (0.05) Treatments : 10.824
Quinalphos 0.025 0.1 0.05 0.023
LG o YL o e T 00 32.90 26.20 20.00 9.25 0.00
O. javens JU.” (35.00) (30.77) (26.35 (17.70) (0.00)
(39.22) 33.90 20.00 40.00 32.90 26,20
C. danieli 33';’3 (35.00) (26.35) (39.22 (35.00) (30.77)
(86,200 3620 20.00 20.00 9.25 0.00
e 4“-‘7"7’) Gorn | @ess) | @oess | g770) | o0
(. X .22 | At
| 0228 3000 32.90 32.90 20.00 0.00
7" mandibulata (_’5'75) (39.22) (35.00) (35.00 (26.53) (0.00)
: 30, i
CD (0.05) Treatments 9.985
Imidacloprid i 0.03 0.02 0.04 0.03 0.02
oGl | 133185 32.90 32,90 9.25 0.00
O javanus 67 (45.90) (35.00) (35.00 izl (0.00)
. b (33-3?’ 32.90 13.95 32.90 9.25 9.25
L 54. 21.92) (35.00 (17.70) (17.70)
C danieli 1728 (33.00) (2
"’%’ 20.00 2357 20.00 0.00 0.00
V. mukerjei gi'(m) (26.55) (8.85) (26.38 (0.00) (0.00) |
V. ! G -: - 7 By =
((7 09 38.35 32.90 I(().U() 20.00 DR
7" mandibulata (5)4'97) (46.90) (35.00) (8922 (26.33) (17.70) |
/—

SE

| CD (0.05) Treatments - 8.401

Figures in parenthcs

es are

angular transformed values
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Malathion
['he different doses of malathion (0.2, 0.1 and 0.05 per cent) did not sh
- . A ! Show
any significant difterence n their extent of toxicity to O. javanus, the mortality of
: . . in , i 30 ality o
the spider in the different treatments being 67.09 60.64 and 60.00. p
R VUL per cent

respectively when applied topically. The toxicity of the insecticide to €' danicli al
. : Clla

2 i Pl . 2 j
0.2 (80.00 per cent) and 0.1 (73.80 per cent) per cent concentration was on par

and differed significantly from its effect at 0.05 per cent (40.00 per cent). A
similar trend was observed in the effect of the different doses on A. ’7"1’/\’('/:/'c’/'
Both 0.2 (40.00 per cent) and 0.1 (32.90 per cent) per cent concentrations “‘"Crc
equally toxic to the spider. Least mortality (20 per cent) was observed when the
spider was treated with malathion 0.05 per cent. T. mandibulata recorded 100
per cent mortality when (reated with malathion 0.2 per cent concentration and the
dose was superior to the lower doses. At 0.1 and 0.05 per cent concentrations.
73.80 and 67.09 per cent mortalities were as recorded for the spider respectively

and they were on par.

When released on plants sprayed with malathion (0.2 per cent) 40.00 per
cent mortality was observed for O. javanus. The treatment was superior to 0.1 and
0.05 per cent concentrations of the insecticide. While release ol the spider on

ith malathion 0.1 pe
i malathion O:0SHRERICENGRIDERIIETM SNlS differing

plants treated W ¢ cent registered 20 per cent mortality. no

mortality was observed W
Considering the effect on C. danieli, 0.2 and 0.1 per cent
i their toxicity causing

oncentration, 9.25 per cent mortality was

significantly.

concentrations were on par 32.90 and 20.00 per cent
At 0.05 per cent €
and the dose was on par W
i and 7. mandibulata only at 0.2 and 0.1

mortality, respectively.
observed for the spider ith 0.1 per cent concentration.
The insecticide was toxic to M. mukerje
ation. Maximum mortality of N. mukerjei was observed at 0.2
tion (32.90 per cent)
cent). Both the doses were on par in their toxicity to

32.90 (0.2 per cent) and 20.00 (0.1

per cent concentr
and the treatment was superior to 0.1 per

per cent concentra
cent concentration (9.25 per
7 *mandibulata, the Pe! cent mortality bemng

per cent), respectivcly.
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doses were superior 5
perior to 0.15 per cent concentrati hich res :
| ation, which resulted in 86.06 per
cent mortality of the spider.
Mortality of O. javanus at the different concentrations did not difler
. O d ‘ L
significantly when released on plants treated with the insecticide. The percenta
g ntage

mortality of the spider was 40.00, 32.90 and 20.00 in 0.3, 0.2 and 0.15 per cent
' - L s )T Ce

concentrations respectively. Toxicity of the insecticide to C. danicli at 0.3

i ¢ ve)

(86.06 per cent) per cent concentration was significantly superior to the effect at
0.15 per cent (40.00 per cent) . The toxicity to the spider at 0.2 and 0.15 per cent
concentrations was on par. The three doses were on par when tested for their
relative toxicity to V. mukerjei. The per cent mortality l'ecoi'ded for the spider was
40.00, 40.00 and 20.00 at 0.3, 0.2 and 0.15 per cent concentrations, respectively.
Considering the  effect on T mandibulata, significantly higher mortality of ll;c
spider occurred when it was released on plants treated with carbaryl 0.3 per cent
(73.80 per cent). This was followed by the mortality in 0.2 per cent concentration
Both doses were on par
entration (32.90 per cent) was on par with that

35 per cent). in their effect. The toxicity ol the

(%)

(5

insecticided at 0.15 per cent cone

at 0.2 per cent concentration.

Regarding the toxicity of each dose to the different spiders. high toxicity
mandibulatd. C. danie
ally . More than 50 per cent mortality was also

was recorded for 7. /i and O. javanus at 0.3 and 0.2 per cent
concentration when applied topic

N. mukerjel. Similarly, more than 50 per cent mortality was recorded

observed for .
for the spiders at 0.1 5 per cent concentration. Contrarily only less than 50 per cent
mortality was recorded for N.mukerjei. When released on treated plants the
insecticide was highly toxic to ¢ danieli and T. mandibulata —at 0.3 per cent
jon. Signil‘icantly lower toxicity was recorded for O. javanus at these

¢ the insecticide was equa
r cent mortality of the spider. Toxicity to

concentrat
lly toxic to C. danieli and

doses. At 0.2 per cen
7. mandibulata causing more than 50 pe
N. mukerjei and O.javanis was significantly lower at thesdoSe.. The effect @f
ca?baryl 0.15 per cent on the four spiders was on par when released on treated
han 50 per cent mortality.

plants, recording only less t
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With respect to the toxicity of each dose on different spiders at 0.2
per cent concentration 100.00 per cent mortality was recorded for 7 mandibulata
when malathion was applied topically. High mortality was also observed for
C. danieli and O. javanus and they were on par. Only less than 50 per cen
mortality was recorded for N. mukerjei. With the exception of M. miukerjei. the
insecticide at 0.1 per cent concentration was equally toxic to . danicli
7. mandibulata and O. javanus. At 0.05 per cent concentration the insecticide
was equally toxic to 7. mandibulata and O. javanus. Only less than 50 per cent
mortality was recorded for C. danieli. Least toxicity was observed for N. mukerjei.

With respect to the effect of each dose of the insecticide on different
spiders when released on treated plants, only less than 50 per cent mortality was
recorded in all the treatments. The effect at 0.2 and 0.1 concentrations was the
same. Except for C. dunieli none of the other spiders were killed when released on
plants treated with malathion 0.05 per cent.

Quinalphos

The different doses of quinalphos did not differ
ly. The mortality of the spider at 0.1.

significantly in their

toxicity to O. javanus when applied topice
40.00, 32.90 and 26.20 per cent

0.05 and 0.025 per cent concentrations were
danieli at 0.1 per cent

respectively. The toxicity of the insecticide to C. !
rom that at 0.05 per cent

concentration (53.35 per cent) differed significantly | .
toxicity at 0.025 per cent

(32.90 per cent) which in turn was on pat with th ) 2 ‘
N. mukerjei. LOXicity of

ideri > effect on

concentration (20.00 per cent). Considering the effect ¢ |
. cent concentrations was on par.

the insecticide at 0.1 (40.00) and 0.05 (26.20) pet cent concel ‘,‘
ation was on par with the effect

The extent of mortality caused at 0.025 concentr i |
maximum mortality of 7% mandibulaia
ol

observed at 0.05 concentration. Similarly, Ui |
and the dose differed significantly from

was at 0.1 per cent concentration (67.09) ' -
ain was on par with at 0,023

I Al =1 7 1 ] a‘,
0.05 per cent concentration (40.00 per cent) which ag ; |
A2 : 32.90 per cent.
. ' he dose being 2=
per cent concentration, the mortality at the dose being
with quinalphos. onl
ation and it was on par with

y 20 per cent mortality
" When released on plants treated
L

' . cent concentr
" was recorded for O. juvanus at 0.1 pel cent con ‘
( 9.25 per cent). No mortality was

the mortality observed at 0.05 concentration (
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observed at 0.025 per cent concentration. No significant difference was observed

gl ; SCerved
in the effect of the three doses on C. danieli, the percentage mortality beino 40.00
and 32.90 and 26.20 per cent respectively. Similarly, the toxicity of the insecticide

to N. mukerjei and T. mandibulata was on par at 0.1 and 0.05 per cent

concentrations,the extent of mortality registered being 20.00 and 9.25 per cent for
N. mukerjei and 32.90 and 20.00 per cent for 7% mandibulaia respectively. None

of the spiders were killed when released on plants treated with 0.025 per cent

concentration of the insecticide.
Considering the effect of each concentration of the insecticide 1o the
different spiders, at 0.1 per cent concentration the insecticide was sienificantly

more toxic to 7. mandibulata and C. danieli than to O. javanus and N. mukerjei

Only less than 50 per cent mortality of all the spiders was recorded at the two

doses viz., 0.025 and 0.05 the treatments being on par, when applied topically.

Similarly, only less than 50 per cent mortality was recorded for all the spiders

when released on plants treated with the three doses of the insecticide.

Imidacloprid
When applied topically, imidacloprid 0.04 per cent resulted in 67.09 per
The effect of the neonicotinoid at the higher dose

cent mortality of (. javanus.
was significantly superior to the effect at the lower doses. While 53.35 per cent

. X o) 2 I : : )
mortality of the spider was noticed at 0.03 per cent concentration: it was

cent at 0.02 per cent concentration and the cffects differcd

32.90, per

significantly. The effect of the 1
{ the insecticide at the three doses differing signilicantly.

nsecticide on C. danieli and N. mukerjei was

similar, the toxicity ©
both the spiders was recorded at 0.04 per cent

Maximum mortality of

the percentage mortality being 54.01 and 32.90 respectively. At

concentration,
0.03 per cent concentration, the mortality of the spiders was 32.90 and 20.00 per
cent respectively. The toxicity at 0.02 per cent concentration was low. the
morta]ity of the spidcrs obscrved bcil'lg 13.95 and 2.37 l'CS])€Cli\/e]y, Both 0.04

and 0.03

mortality of T.

(67.09 per cent) (53.35 per cent) per cent concentrations resulted in

significantly higher

~mandibulata than 0.02 (32.90 per cent)

per cent COﬂCCI]l]'ZlUOH.
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Only the higher concentrati 3 i s
g ncentration e insecticide caus :
| g p of the insecticide caused appreciable

> 3 ) ) J 2] . .
mortality of O. javanus (32.90 per cent) when the spider was released on treated
<

plants. The percentage mortality at 0.03 per cent concentration was only 9.25. No
) L) NG

mortality was seen when released on s treated with imic ' '
y as plants treated with imidacloprid 0.02 per

cent. Similarly 32.90 per cent mortality of C. danieli was recorded at 0.04 per cent
¢ U4 ce

and the treatment was superior to 0.03 and 0.02 percent concentrations at which
only 9.25 per cent mortality of the spider was recorded. Considering the effect on

V. mukerjei, only 0.04 per cent concentration caused mortality of (Je spider (20

per cent). The other two concentrations had no adverse effect on the spider. In the

case of 7. mandibulata, 0.04 per cent concentration was superior to the other

doses in its toxicity to the spider, the mortality recorded being 40 per cent in the
treatment. Only 20 and 9.25 per cent mortality was observed when the spider was

released on plants treated with 0.03 and 0.02 per cent imidacloprid.

Considering the effect of each dose on the different spiders, more than 50
per cent mprtality at 0.04 per cent concentration was recorded for 7% mandibulaia,
O. javanus and C. danieli the effects being on par and it differed significantly
from its effect on N. mukerjei. Imidacloprid 0.03 per cent was equally toxic 1o
7 manibulata and O. javanus. Only less than 50 per cent mortality was observed
for C.danieli and N. mukerjei when applied topically. At 0.02 per cent

concentration the extent of mortality recorded for the spiders was less than 50 pe)
the spiders on plants treated with diflerent

Likewise, release of
d in only less than 50 per cent mortality of

cent.
concentrations of the insecticide resulte

the spiders

4.4.2 Effect of Microbial Insccticides
M. anisopliae, P. lilacinis and Bt were not pathogenic to any of (he
spiders.

¢ spores /ml was pathogenic, causing 10 (o 3
cum at 7 x 10¢ spores /ml was pathogenie, causing 10 10 30 pe

F. pallidoros
mortality was observed  [or

cent, mortality of the spiders. Maximum
T mandibulata (30 per cent) followed by C. danieli (20 per cent). Only 10 per
as observed for O. javanus and N. mukerjei

cent mortality w
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Mortality of the spiders treated with Fusarium sp. ranged from 10 to 40 per
cent. Again maximum mortality was recorded for 7% mandibulaia (40 per cent).
The extent of mortality observed for O. javanus, N. mukerjei and C. danieli were
20. 10 and 20 per cent respectively.

Treatment of the spiders with B. bassiana produced 10 to 50 per cent
mortality of the spiders. Highest mortality was recorded for 70 mandibulaia
(50 per cent). Ten per cent mortality was observed for N. mukerjei. For both

O. javanus and C. danieli, 20 per cent mortality was recorded.

The death of the spiders occurred within one week of inoculation.
The cadavers were hard and mummified and were seen covered with

mycelial growth of the fungus (Plate 0).
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5. DISCUSSION

The history of ! : S
history of plant protection is inseparably intertwined with th
i d e
Orow 10 " Dt
growth of agriculture. From dependence on nature’s regulatory for -
’ A (=l i IGeSHIn
the ancient days to integrated pest management lately. pest control p |
’ DASSCC

through several phases as agriculture evolved. Biological control
o i : gical contro
envisaging utilization of bio agents like parasitoids, predators |
S, ators anc

pathogens for pest suppression forms the core of any integrated
grated pest

management strategy. Most of the biocontrol prbgmmmcs today are
concentrated on the host specific parasitoids, predators being scldom
considered for pest control. Increasing realization of the potential of
several predators has currently triggered of much debate on the relative
efficacy of parasitoids and predators in pest management.
With the introduction of the concept of bio intensive integrated pest
management recently. manipulation of the holistic effect of the natural
enemy community at large, rather than a specific agent is increasingly felt
to be ideal for sustainable management of pests. Biodiversity being the

ainability,
agro ecosystems IS of paramount importance

very essence of sust an intimate knowledge of the heterogeneous
biocontrol agents in
Exhaustive information i available on parasitism and to a lesser extent on
nong the predators.
Although, the natural carnivore on their own may

predation. Al the spiders have received least attention
as pest control agents.

f controlling major pest outbreaks, their role in a predatory

be incapable 0
cothtunity s important as they effectively suppress pest species at low
| stages of the crop. Despite being exploited to some

al
or combating pest, few attempts have

densities and at
cotton and orchards 1

extent in rice,
been made (o utilize the predator in vegetable fields. In view ol the
cni}erging new vision in pest management focusing on nature [riendly
management prucliccs, an understanding of the distribution of the predator
in vegetable fields and its pest regulatory potential will be worthwhile.
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5.1 SPIDER FAUNA IN VEGETABLE ECOSYSTEM
Spiders abound in agricultural fields, the prevailing diverse faun
g S ¢ a

bein y - -1t ~ s 2
g characteristic of a habitat. An account of the population abundan
- ance

and species ¢ ey . :
species composition In an agro ecosystem 1s vital to the study on th
& ) (&

role of spiders in pest suppression. Efforts made to identily and quantily
the spider fauna in the vegetable ecosystem of Kalliyoor panchayat u’l‘
Thiruvananthapuram district of Kerala, revealed the prevalence '01‘ an
appreciable population and diversity of the predator. The population ol the

carnivore in okra, brinjal, cowpea, bittergourd and amaranthus. five
important vegetables of Kerala ranged from 8 to 30 per 10 plants (Fig. 1).
While the mean number of spiders observed in bushy vegetables like okra
and brinjal was 30 and 17 per 10 plants respectively, it was 24 and 18 per
10 plants, respectively in the climbers like cowpea and bittergourd.
Population of the predator in the relatively short duration crop.
amaranthus was 8 per 10 plants. The result clearly indicated the
abundance of spiders in vegetables like okr

observations had been ma
1984; Qi, 1990; Sudhikumar

a, brinjal, cowpea, bittergourd
and amaranthus. Similar de carlier in ricc

(Barrion and Litsinger, 1980; Zhu and Zheng,
1976; Gravena and

and Sebastian, 2001) and cotton fields (Aguilar,
1989) and orchards (Riechert and Lockley.

Sterling, 1983; Nyffeler e/ al.,

1984: Brown ef al., 2003). In vegel
e crops like soybean (Ferguson e/ al.. 19¢

atel ¢t al., 1988), tomato (Raga er al..

ables, high population of spiders has
largely been recorded in puls 24

Gregory el al., 1989) and C. cajan (P
1990) and pumpkin (Peter and David, 1991).
Of the two guilds of spiders observed, the hunting spiders were
the web
¢ of the spider population (Para 4.1). The web

builders in all the vegetable [lields.

more abundant than

constituting 60 to 70 per cch

d only 30 to 38 per
(ribution of the two groups of spiders in

cent of the population. Inconsistency

weavers forme
. 3

has been observed in the dis
BaTe 0 N il & )l'S

different agro-ecosystems: The hunte

were the dominant group ol

e
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spiders recorded in cotton (Aguilar, 1975), groundnut (Patel and Pillaj
1988) and orchards (Amalin and Pena, 2000; Addante er al., 2003) "(‘)”'
the other hand, web builders were the major spiders seen in riccucu:' n
(Sudhikumar and Sebastian, 2001; Patel, e/ al., 2004). Inspite :\;[:lm
conspicuous difference noted in their relative distribution in .lhc prcs'cn]]:
study, several characteristics of the two guilds render them C(]Ll"l”\'

important in vegetable fields. Web building spiders are strictly

insectivorous, insects forming more than 99 per cent of the total p
4 Icy.
[hey stay hidden away in retreats or under objects and often escape the
g ¢ ’ &
impact of insecticides and are hence available in insecticide treated field
ate S

for predation. [n contrast, the hunters are bold and agile and actively
search the plant surface for prey and hence can predate efficiently on

lepidopteran and coleopteran pests, which often escape from the fragile

webs of the orb weavers. Though these active searchers are highly
polyphagous compared to the web builders, they can narrow their feeding

niche significantly when a suitable prey reaches high numbers in relation

to other prey groups (Nyffeler et al., 1994). Moreover, these aggressive
n specific habitats and if these coincide with the

spiders often remain 1

habitat of a particularly noxious insect species, the result could be

(Coppel and Mertins, 1997). Thus, the collective presence of

phenomenal
ying ratios could contribute significantly to

these two guilds even in var
pest regulation as has been observed in some Crop fields in USA (Nyffler

el al., 1994).

Species diversity
A wide range of spiders (30 species distributed in nine families)
vegetable ecosystem. Araneidae comprising of

was observed in the
N. mukerjei, N. vigilans, N. molemensis, N. poonaensis, Neoscona sp..
Meoscona sp., Araneits sp., A. anasuja, . pulchella and . acnula and
for 33.33 per cent of

the vegetable ecosystem (Fig.2).

the spider species was the most

accounting
represented family 1D Oxyopidae



Spider families

Fig, 2. Species richness of different spider families in vegetable ecosystem
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;()I]S]Slmg of O. javanus, O. shweta, O. quadridentalus, Oxyopes sp. and
. viridana and Salticidae comprising of H. semicupre -. § Sp. i
Carrhotus sp., T. dimidiata and Phidippus S e e
] ppus sp. and each contributine (o
16.67 per cent of the species in the spider community too were :\_\“
represented. The other families viz., Thomisidac Mimr”idn
‘ ' gidac.
Tetragnathidae, Clubionidae, Lycosidae and Corinnidae conlribmi:w to

9] 3l

10.00, 6.67, 6.67, 3.33, 3.33 and 3.33 per cent respectively of the spid
) ' der

egetable plots.

species added to the wealth of the spider fauna in the
Considering the diversity of species in the different vegetable plots

11 to 17 species belonging to 5 to 8 families were seen in each of the

vegetable plots indicating the richness of the spider community

Generally, Araneidae and Oxyopidae were the well-represented families in

each of the vegetables. While Araneidae accounted for 29.41. 25.00

29.41, 17.65 and 30.00 per cenl species of spiders in okra, brinjal
cowpea, bittergourd and amaranthus. Oxyopidae formed 17.65. 18.30.

cent of the total spiders in the plots

17.65, 17.65 and 20.00 'per
brinjal and cowpea, the family Salticidac too

respectively (Fig 3). In okra,
for 23.53, 25.00 ahd N AR DEIHREEIT

was well represented accounting
respectively of the spider species. The families Thomisidae and
r 17.65 and 20.00 per cent of the observed

Miturgidae which accounted fo
represented in bittergourd and amaranthus plots

species too were well
members of Miturgidae, Clubionidae,

respectively. Apart from these,
Corinnidae and Tetragnathidae in okra, Mitrugidae, Clubionidac  and
brinjal, Miturgidae Clubionidae, Lycosidae and

Tetragnathidae in
in cowepa,

Tetragnathidae Mitrugidae, Clubionidae, Lycosidae and
and Clubionidae and Tetragnathidac in

in bittergourd

Tetragnathidae
members of the spider community. The

e other
with the

5l
(Rogers and Horner. [So5Es " Altatal vf

amaranthus formed th
findings corroborate observations made in other agro-
ecbsystems Eighty on€ specie spiders in 34 genera belonging to 13
families were recorded from guar
31 species of spiders belonging to eight families were obscrved in cotton
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11.76%

Cowpea

17.65%
30%

7.65%
5 83% 11.75%

Amaranthus

10%

12.5%

20%

17.65%

17.65%

. Oxyopidae
] salticidae
. Miturgidae
B Gubionida
. Lycosidae

. Thomisidae
_ | Corinnidae
D Araneidae
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11.76%

Brinjal

Bittergourd

5.88%

Fig. 3. Species richness of different spidef families in various vegetable fields

18.5%

5.88%

17.65%

1.76%
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(Dong and Xu, 1984). Spiders belonging to 53 species, 34 genera and 14
families were collected from groundnut' fields (Patel and Pillai, 1988).

the hunters O. javanus (Oxyopidae) and C. danieli
mukerjei (Araneidae) and

Numerically,
(Miturgidae) and the web builders N.
T. mandibulata (Tetragnathidae) were dominant in
ecosystem. Together, their population ranged from 70.40 to 87.76 per cent

in the different vegetables, while population of the other spiders ranged

from 12.24 to 29.60 per cent (Fig. 4)

the vegetable

e dominant family in the vegetable plots; the araneids are orb

Th
orb weavers of the genus

s while the oxyopids are hunters. The

weaver
e orb with the genus Araneus

na and Araneus/spin a complet

Neosco
ong the leayes usually in the space

making relating small webs am

enclosed by the bending of a singl
ing the hottest and sunniest days. Many

e leaf. The genus Argiope remain in the

centre of their webs even dur

are captured in the snare of these spiders, a

flying and jumping insects
favourite food being grasshoppers:

The Oxyopids are specialized for a life on plants running over
n with great agility and leaping
day time.
They spy the prey at a distance, sulk

from branch to branch. The

vegetatio
unt mostly during the The Salticids are the jumping

lynxes h
s too.

s and are diurnal hunter
sion an
ther and catch insects in flight.

spider
attack insects with preci
h to ano

d alertness. They have been observed

and
to leap away from one branc
The Thomisids lic and Wit for their prey. They live chiefly on

blants especially concealed in flowers where they lie in ambush. These

are usually brightly colou bit so that insects

g these flowers may @
ily Miturgidae usually liv

ake their retreat in plants.

red like the flowers they inha
it light within reach of a spider before seeing it.

visitin
e in rolled leaves and

The members of the fam
n to catch the prey and m

family Lycosidae are rapacious expert hunters.
d seem to be at home in all

alimb over yegetatio

The wolf spiders of the
They occupY almost all terrestrial habitats an
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habitats and are domi .
insect food supply oi:]:::?: :l‘edalors, They abound wherever a plentiful
e d by vigour and ilable. The capture of prey by the wolf Spidé' _
o | nd power. The members of Corinnidae and Clubi “ is-.
| e running spiders which move about actively. They li ubionidae
which they roll and make into flat tubular nests.. The) “l/:ljsol;;h:: leaves
the long

jawed spiders f » i
p of the famlly etragnalhidae are best suited to capture
I a C capture

1979).
aried characteristics of the different families make tl
a 1em

A}

equally important in agro-ecos

y the composite for
pider species no matter how abundant can
<

¢ 0

ers in a given habitat. No s
ation in check, since its population does not track (l
ack the

chert and Lockley, 1984). The more divers
erse

spid
hold a prey popul

density of pest population (Rie
the species the better is its pest regulatory effect.
Regarding the relative prevalence of the different spiders during tl
' . 5 g the

iod, the spiders were observed to colonize in all the vegetabl
getabile

cropping per
four weeks

plots only three 1o
0. quadl'ic/enlalu.s',
us sp- A pu/che//a and 4.

ative to the maturity stages ol the

after planting. With the exception of
a species of Thomisus. N. vigiluns

0. shweld.
aemula, all the other

N. molemensis. Arane

e seen from the

ons being observe
e of spiders in the different stages of the crop

ith the occurrence of spiders reported

late vegel

spiders wer
d in their occurrence in the dilterent

crops. slight variati
s. The occurrenc
s in consonance W

rs Q. ratndae,
od in pigeon pea fields and peaked

vegetable
ted in the study i
uals. The spide

t the growing peri
and remained till the maturity stage

no
0. shweta and Neoscona sp. were

in other ann

present throughot
p began
a. 2003). The delay
table plots m
weeding. earthing up, nanuring ce..

flowering

in the initial colonization of the

ay be duc to the carly cultural

when the cro

and Dutt

(Borah
spiders observed in the vege

like field preparalion.

operations
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which disturb the ecosystem. Moreover, spider micro-habitat associations

are linked with patches of abundant prey. In the vegetables. migration of

the araneae might have occurred from the surrounding vegetations when

the population of the insects in the plots showed an increasing trend
towards the active vegetative stage.

5.2 INFLUENCE OF SEASON
Season and stage of growth of plants greatly influence predator

distribution. In the trial conducted on the seasonal abundance. occurrence
of the spiders during summer and rainy seasons did not vary significantly.
However, significant difference was observed in the population of the
araneae in the vegetative and reproductive stages of the vegetables as
indicated by the population of the spiders presented in para 4.2. Higher
population was recorded during the reproductive stages of the different
vegetables. Such trends in the population buildup have been reported in

soybean where spiders were more abundant during pod [fill stages
pests (Bechinsk and

contributing to heavy mortality of the prevailing

Pedigo, 1981). Similarly, predatory spiders were seen in abundance when
pigeon pea (Borah and

H. armigera appeared during flowering season in
Peru was

Dutta, 2003). Abundance of spiders in the cotton ficlds of
rather than the season

directly linked to the development of plants
e growth stages of crops may be

(Aguilar, 1975). This correlation with th
hich in turn suppm'ls more S])CCiL‘S Lo

due to increase in prey availability, w
Bl oher density of spiders were

co-exist. Contrarily, peak activity and higher density ol sj Ccre
in eight vegetable

~ A ]]il(, I]-] =Y O\ f(l:‘l /e1I'C .“ /1 ][Ll
'l] summer WS

R 1 ‘. N s <} 1 )'.‘ l
in Egypt. The high abundance of spiders
factors, dense vegetation cover,

crop fields
humidity (Hussein, 1999).

attributed to the combination of three

' ratue ignific -elative

higher temperature and significant rele A

- - s Y 3 \( 5 NS

Tl the results of the study on secasonal abundance nec urthen
1US, Sults

¥, )
elucidation.
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5.3 PREDATORY EFFICIENCY

Spiders ofte i
P n constitute a large part of the predatory fauna in agro

ecosyst * 1
ystems and prey on many insect pests (Plates 7 and 8). Althougl
. ugh

incidence redati i :
of predation on insect pests In vegetable fields have t
ave been

repo i
ported, little effort has been made to evaluate their feeding potential o
al on

different kinds of in

when offered with a choice
the four major spiders observed

hemipterans. lepidopterans

sects. The studies on the prey range indicated that
he spiders do show preference for certain
prey. Evidently, .

y y in the vegetable
eferred soft bodied pests, like the

ecosystem pr
coleopterans (grubs and egg masses) and

(caterpillars and moths),

dipterans (Fig.5)-
s of okra screened, three hemipterans and

Among the pest
ns were the preferred prey of the spiders

ars of two lepidoptera
e the consumption ra
en days, while the fe
n days (Fig- 6). Similarly,
go,s;iypii, C. insolitus and U. hystricellus).
d egg masses of H.
piders. The feeding rate for the

caterpill

Between thes te of the hemipteran prey was high
being 47.44 in sev
was only 4.95 in seve
hree hemipterans 4.
£ A. olivaceae 8l
rred diet of the s
ely high, the avera

The average number 0

eding potential on the caterpillars

among the pests of brinjal

tested, t
vigntioctopunclala,

caterpillars ©

comprised the prefe

terans was relativ ge consumption being 30.57

hemip
f caterpillars and egg

s in seven days.
g the pests ul

hemipteran

masses consume

the preferred prey
£ L. boeticus

onsumed being 26.92, 0.
the feeding polenlial of the spiders on

emipterans (40.96) followed by egg

d 5.09 respectively. Amon

an
craccivora and

included hemipterans (A.
and grubs and egg masses of leaf

93, 5.02 and 3.31 in

d were 8.74

cowpea,

A. pilosun), caterpillars ©

rage pumber ¢
tively. Again,
as high for the h

beetle, the ave
seven days respec
pittergourd W
septimd (1
ies (1‘0.75).
9.53 caterpill

pests of

asses of E. 2.32), moths (12.25) and caterpillars of D. indica

(11.03) and f1 The lepidopteran leaf feeders of amaranthus
ars) constituted the preferred diet of the

(10.37 moths and



7. mandibulata on Aphis craccivora 0. shweta on Aphis craccivo
ra

Q. quadridentatis 00 Urentius hystricellus Cheiracanthium sp. on Urentius hystricellus

plate 7. Spiders predating on different pests




(Caterpillar)  O. javanus on S. derogata (Caterpillar)

T. dimidiata on S. derogata

Carrhotus sp- o0 5 derogata (Caterpillar)

T. dimidiata o0 Epilachna septima

plate 8. Spiders predating on different pests
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Amaranthus

Hemiptera

Prey

Caterpillar

Hemiptera
Egg mass

W

y
Cowpea

Bittergourd
45 L

Moth

Prey

Number consumed
o 88
Caterpillar

g
=
Prey .m

Fig, 6. Feeding potential of spiders on pests of different vegetables
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l ]'a[or)’

investigations have identifled
SUCh preéy range a
nd predatory "1 )
-pOtCl]tlcl Ol

spid i ;
piders (Chiu, 1979; Parquet, 1984; Sebastian and Sudhikumar, 2002

Mathirajan and Regupathy, 2003).
When a mixed diet of different hemipteran prey was supplied to (I
. . . ) e 0 l ]‘
four dominant spiders, though the predators did not show any signifi t
: nificant

preference for a particular pest, the number of the pests consumed i
: per day

(16.45) was twice the number preyed on when given individually (6.23 t
¢ 2o o

7.08). Similarly, in the mix

consumed was relatively very high
of each of the prey (1.42 to 1.75 per day). The study

t-feeding trait of spiders. The extreme polyphagy
< & 3

ed diet ofthe lepidopterans, the number of prey

(7.18) compared to the individual

consumption
confirmed the generalis

of the predator has been attrib

ns under which spiders evolve

gestive systems for food stor
energy based territorial behaviour, and

kely, 1984).

uted to various factors like the food stress
conditio d, of food limitation, low metabolic
rate, extensive di age, a predominance of sit-
and-wait foraging behavi
reasons (Riechert and Loc

our,

dietary

54 EFFECT OF INSECTICIDES
screened for their toxicity to the spiders at

Among the insecticides
dimethoate 0.05 per cent

mended for field application,
1t were highly toxic to the spiders, when applied

ed being 85.00 and 87.75 per cent respectively

uinalphos 0.05 per cent and imidacloprid

the dose recom
carbaryl 0.02 per cet
y. the mortality caus
hion 0.1 per cent, q
less toxic,

Comparatively
ased on treated plants. the mortality of the

topicall
(Fig. 7). Malat
0.02 per cent were
y of the spiders.
predator when rele
from 7.31 10 4

the insecticides
at different doses, dimethoate (0.025, 0.03

registering only less than 50 per cent

_all the insecticides were less

mortalit

toxic to the
6.56. Among the spiders, 7. mandibuluta

spiders ranging
ALy sensitive 10 and N. mukerjei less affected when

was higl
When tested

treated topically-
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B Topical application

B Release on treated plants

86°F

166 I

SN

seri

8LFL

.oz

g
00'€se m

1€°L1

(o) AnerLion

[0 WOTBIN
110 reddnyj
]
10 enuesuod g
g
S powssN =
5
‘g
10RIXD g
JesjwdN R
AASN
[BZWAIN
pudojoepruif
soydrenmd)
(2]
=
g
uorpeEN £
2
g
jAreqre) &
31ROYISUI(]

Fig. 7. Effect of chemical and botanical insecticides on spiders



and 0.1) and carbar
, 0.2, 0.3) were equally toxic a
xic at all the doses

(Fig.8). Malathi ‘as toxi
g.8) athion was toxic only at the higher doses (0.1 anc
1and 0.2 per cent)..

Sil‘n”arl i imi
Y. qumalphos and mndacloprid recorded mo I ) Ct
- l.c l < ‘S 1
mortalll)/ Onl)’ at the higher dose. When rel ed . e
. "€ eas" Ol‘l ll.e' >
th ) r . . (.utd ])l'dn[s. more
an 50 pe cent l]]Ollallly was recorded only in dimethoate 0.1 per «
(4 > . JECI ¢

er cent ¥ C C | o
p treatments. The results of the study confo

. P, orm 10

and carbaryl 0.3
other findings on the effe ) i
ct of the insecticide i
s on spiders. Dim
. ethoate has

been extensively reported to be toxic to spiders in differe

man and Sunderland, 1977; Culin and Ycaru;::]l 1‘]5::
1990; Huusela, 2000). Contrarily, toxicil)j an’cl n:)l.:.
1982; Tanaka ¢/ al., 2000; Premila, 2003) and

ecosystems (Vicker
Casteels and Clercq,
toxicity of carbaryl (Yabar,
malathion (Fitzpatrik e/ al.,

Mishra, 2002) have been reported. Qu
c to aranea€ in cotton fields (Darwish and Farghal
¢ ¢

1978; Mendes et al., 1985; Mishra and

inalphos on the other hand has been

observed to be toxi

1990) and spiders in rice fi
e relatively non- toxic t

elds (Premila, 2003). Imidacloprid has been
recorded to b o spiders (Kunel e/ al., 1999: Mo and
Philpot, 2003 Gopan, 2004).

None of the botanical insecticides caused any appreciable mortality
ders neither when ap
plants. The mortal

topical applic
different methods of application. Non-

of the spi plied topically nor when the predators were
released on treated

0.00 to 30.00 per cent (
ated plants) int
|s to araneac has

2002).

ity of the spiders ranged only from

ation) and 0.00 to 14.78 per cent

(release on tre he
toxicity of botanica been observed carlier (Kareem ef al..
1998: Mishra and Mishra.
Evidently, susceplibilily of spiders 1o insecticides  varies
Botanicals are certainly safe to the araneae and can be used
among the chemic
sts, the contact insecticid

atively less toxic to the spiders

enormously.
al insecticides recommended for the

for pest control.
es malathion, quinalphos

f vegetable pe
otinoid imidac
in vegetable p!

loprid were rel

control O
(3
ots when needed. The highly toxic

and the pneonic
and can be appHed
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z:p:lat.lon Of; s.plders is high in vegetable fields. The mode of i
.t e insecticides too had a significant bearing on thei 0 ’al)l)llczuion
spiders. Spraying of the insecticides on the spid . ‘Oxlﬁil)’ o the
lo,‘.<ic than releasing them on treated plants. Pfes:::'ll\:;a/S el more
.Splder population in the field will not be ell‘l‘eclec; si); %h“c ikl e of
insecticides are applied before colonization. Conlraril‘r 5';".['i°‘““”.\’ e
spiders with insecticides applied after spider coloniyu)l;ojmu contact of
affect spider population. Hence, the toxicity of insec;icidels I::li ".](:vcrs“",\’

spiders can

be minimized thr
1rough careful and restrict
ed use of sélécted i
écted inscctici
sccticides.

Results presented in para 4.4.2 indicated that the microl
< icrobial

N . 9, . I/clcl,’ll’lns‘ l] ‘ [ 1 ]
a d B {/71// I/7j,’l(’/7.$’l.8' were

formulations viz.
non-toxic to the spiders. Safety of formulations of B. thuringiensis to l

' . ( 'nsis to the

rved earlier (Mendoza, 1972; Sklyarov, 1983

. [N IS I

predator has been obse
Sharma and Kashyap; 2002; Gopan, 2004). Contrarily, F. pallidorose:
seum, a

microbial insecticide used for the control of A. craccivora the maj
ajor pest

jum sp. and B. bassiana were pathogenic to the aran
ancedde,

of cowpea, Fusar

r toxicity of the fungus M. atypicola to spiders has been obse |
ervec

Simila
elsewhere (Greenstone et al, 1987). The results reflected the possibility of
; Q0

| antagonistic effect
Jeading tO reduced effectiveness of the components

he important biological control agents in

s occurring as a consequence to combining

detrimenta

different bioagents,
the compatibility of t

Clearly,
agro-ecosystems should be examined prior to the augmentation of a target
group.
Thus. the (entative efforts made to document the density and
vegetable ecosystem and to determine their

f spiders in
y and susceptibility to i
ay in the regulation of pests in vegetable

diversity ©

ory efficienc 1secticides. notably established
araneac could pl
some variations
rent vegetable fields with the common

predat
the role the

fields. Excepling for , population of spiders was high and
quite homogenous in the diffe




ei]] J d. i 1 E en

spiders b
spiders rarely show speci
the rate of encounter with them, the observati
al and prey preference in the laboratory could act as a

as a

ficity to any prey and attack the prey relative io
¢

ons made on the prey range

predatory potenti

predictor of the biocontrol pot
that need based and localized use of selective

ential of the natural predator. Further more

the study revealed
p to offset their disruptive influence on the agro-

insecticides would hel
ials, annual crop fields (like vegetable)

ems. Since unlike perenn

Jower spider population at
urbances (like tillering, manuring, weeding and

ecosyst

usually support
frequent mechanical dist
in addition to the d
uld be taken to mainta
| effect. Provision of refugia through planting

a time on account ol the

isruptive influence of plant protection

harvesting),
in the spider community to

measures, Steps sho
r maximum contro
eficial weeds and
s and maintenance of

obtain thei

/ maintaining ben
acent vacant land

flowering plants in the plots, bunds
compost traps are excellent

ation rather than

and adj
pider community. Conserv

r maintaining the s

|d be the motto in the exploitation of the natural

practices fo

augmentation shou

bioagent.
iverse assemblage of spiders

vation of the d
e ecosystem would be a
nomically viable approach for pest

gamfarming. When there is a

[n summary, preser
practical and

characteristic of the vegetabl
gically and €co
particularly in ar
tection afforded by the predator can be

» jnsecticides like botanicals and the

definitely more ecolo
n vegetabless
rt in pest damage, the pro
nted with «gpider friendly
nalphos and ;midacloprid applied

suppression i

spu

suppleme
judiciously.

chemicals, qut
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6. SUMMARY

Inspite of their we o i
opulation ia tice and Il defined role in the regulation of

. ce and several other crops. the spiders are " pes

natural enemies in the vegetable ecosystem. ll]fOl’m;ll';o; the Teast studied

could lead to the formulation of a sustainable integrated p::: the predator

est management

package for adoption in vegetable ecosystem. With this vi

conducted in okra. brinjal. cowpea. bittergourd and T:: 'vfc“.‘ < o

Kalliyoor panchayat of Thiruvananthapuram di's"u"ic; !

abundance and diversity ol spiders prevalent in veg 'w dc“:rminc -

ceasonal abundance of the predator was assessed lhr()L:l:dbl; l“lcld& -
a held trial laid

out in the instruction
dentified in the survey and the relative toxicity/sal
Nicity/salety ol

al farm Vellayani. Tl
. The predatory cfTici
elficiency of
. y of the

major spiders i

botanical and

T vege ag N ran .

f vegetables were determined in the laborato I
atory. The

microbial inscctici
nsccticides  reco
! mmended [
or the

chemical,
control of pests O
major {indings of the study are summarized below:

1 of spider i
piders was observed in the vegetabl
getaole

¢ High populatim
e number of spiders ranging from 6.00 to 35
. per 10

plots. th
brinjal, ¢ i '
) owpea, bittergourd and amaranthus in

> il‘ l‘eCOI'd - d

a cropping seas

from okra fields.
Both hunting and web building spiders were prevalent i
alent i the
d . B ! 2 0 . .
Ids. Between the two guilds. the hunting spiders

vegetable fie

were dominant in
cent of the spider population. The web builders compri
; priscd

all the vegetable fields constituting 65.50

per
34.50 per cent of the population. Among the vegetabl
- . . -~ < < CS. I'IO

Sigmhcant difference was observed in the occurn
_ enee ol

hunters and web builders.
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Thirty species of s id' g
orded from  the Pveels distributed in nine families wer
ded the hunters O iet}able plots. The spiders obser:elj
Oxyopes sp-, P. Vil‘ida.nja”;{;m‘s.' O. shweta, O. quadridentatus.
sp.. Phidippus sp. € ) . semicupreus. Hyllus -S) Lyc |
s sp. Clubiona sp.. Carrhotus sp. T l/'~ Lycosa

: Todimidiaia.

( hL” ¢ ' . .
) ,. .o

homisus S .
7 sus Sp. and C. z )
’ / .ozeleys and the web build N
/ vigilans / o "
& 15, /\ IH()[(!ITIL’I‘I.S'i.S‘. N. /)()()nae) ] ”“ke”w‘
YAYRY N coy
. oNcona s
sp..

Neosconda sp.. Ar
.. Arancus 1
) I us sp.. A. anasuja. A. pulchell
 mandibulatu Tetr | ‘ ettt A ae
and Tetragnatha sp. The numt e
. mber of s H
species in

cach vegetable ranged from 10 to 17

Among the 3 i
g 30 species recorded, 16 speci
| species spiders

con]rnonll . (AT l caers were

y seen In the different vegetable plots. Tl -

: ) - |

s Hyllus sp- ¢ zeks, N. vigi S. The species

' p ks, N. vigilans and A. acmul

H. semicuprens and | o

/ H. pulchella (brinjal). 4. un )‘

3 | jal). 4. asifu :

Argiope SP- (cowpea). N. molenensis T. soraj .
. Tosorajai. 1. pulgili

[ . pulgilis

and Thomisus SP- bittergour /
p. ( ittergourd). P. viridana and N. pc
[ poonaensis

(amaranthus) were seen exclusively associ
y associated wi
ih «a

particular vegetable.
Araneida¢ consisting of 10 species was the most
STV R , represented
family m (he vegetable ecosystem. Oxyopidae and Sal
and Salticidac
&

omprising of five species too were well repr
epresented. Tl
. e

each ¢
. families obser ap .
other served were Miturgidae, Thomisid
i inni ) sidae
Tetragnathxdae. Corinnidae. Lycosidae aod Clubionid dae.
ionidae.

Most of the spiders appeared in the fields duri
ring  the

vegelat
rded in the €

and flowering stages ol the crop. Few spid
. : ers were

arly stage of the crops

jve

reco
Among the different genera of spiders recorded. the |
e . the hunters
us and C. danieli and the web weavers N k
N, mutkerjei

0. javal

and 7‘. 171(”76/”71,//(1/6/ were CIOlﬂil]Zln( in Zl” th‘ veecel ll
getabie frelds
N,
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o tl‘l ‘ .

.
y n].

N &
11 l(. |
C ]

S IO\
o ges

! I—/oq eé

population ol spider
iders was signifi
piders was significantly higher d
£ during
1=y ]

reproductive phase.

The four d i
O .

minant spiders viz.. Oy
. - U javanus '
N. mukerjel an ; s. Co danieli
jei and T mandibulata preferred soft 1 mieli.
hemipterans, lepi soft badied insects
pterans. lepidopterans (caterpilln n
illars  and n
10ths)

(eggs masses ¢ )
es and grubs) and diptera
rterans when

like

coleopterans.

tested for their prey range.
s of okra. the spide

‘the spiders preferred oA higuitul

cr R iHia

’77(’/‘ n, . 4 ~
R ). (,'()‘“(/,(I

higuttuld. A.
and S. liturd for consumption. higher pr

for the hemipteran
¢ insolitus
‘ us and U. hystricellus, caterpill
s, caterpillars of
and ¢gg e
relati referr i
tively preferred diet of the spid
> spiders.

eference being shown

l‘e . I i ¥
1 SIS l'l n‘l ill.

A gossypil
masses of £
H. vigintioctopunciata

olivacede
d the five

e ipter
hemipteran pests was relatively higl
gh.

A.
comprise
Consumption of th
rred prey am ete
prey among pesis of cowpea included 1l
e

,l,c Ic'clv(”‘ {1. . ‘” (-(ll‘.l )l ars )
N (

hemipterans A.

s and grubs

g fort ipter

g for the hemipteran prey. Feeding potenti
g ential

L. hoclic and cgg .
gp masses of A, misera. maxi
. maxmum

consumption bein

he spider
i followed by
cu and egg masses of L septind

¢ on the pe f bitt
pests of bittergourd was high f
gh for

of t
A. gossyP!

the frui
fruitfly. B. cucurbitae. moths and
. [3 (

catel'Pill
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- I A ' .
IR

and caterpi
pillars of F
caterpi . H. recurvalis and P
atel p]“al.s 0’_ S', [i[u"CI ) /‘ /)((-S‘U.S'/i\- an l
A dNng

The spi
iders -equ
all eferr
consump y preferred all the hemipt 2
ion when i eran > ‘
. ' . ests .
offered. H a mixed diet ol hemipte pess
" However. signifi ran  pre
er, significant difference prey  was
e was seen i
seen in the
e

PR o I(” llle l [4
l I-.

T.n j ,
candibulata, N. mukerjei and C. daniel
. . e ,

Y

11 i M (4 [4
al \/l

malathion, i -
quinalphos and imidacloprid we

X lce ']]Ol.c l .

. oxic to

¢

(.'11] tl] N .

spiders th
recommende or
d for the control of pests. B
sts. Between
1 1wo

methods 0 i icatl :

[ application topical treatment with
I . ¢ insecelicii
lted 1N higher mort msecticides
n insecticide treate

ide treated plants (13.95 to 33.53
RN RERFR R} per e
ent).

resu :
alit 513
y (45.30 to 78.65 per ce
when released 0 per cent) than
insecticides, dimethoate 0.05 per ¢
- o \Cl'll. C'-“‘h:‘. .
¢ ‘|)|

Among the
0.02 per cent and malathion 0.1 per cent
were toxic
xic to the

spiders when ap
s 0.05 per cent were less toxic

plied topically. Imidacloprid 0.02 per ¢
U2 ent and

quinalpho

al insecticide ’iz
g ticides viz.. NeemAzal | per cent. NSI
. NSKI: 5

('ll (3, t‘(’lct C ¢

neem le

per cent.
and m

iluppai oil. arotti oil (2 per cent cach) were |
e less toxic

ering only le
ally and when released on treated plant
ants.

regist ss tha o
& | an 50 per cent mortality both w
applied topic when

ers iffered in thel susceptibility to the insecti
/ insecticides

The spid
oo. T mandibulata Was the most susceptible foll
. .y : > followe :
C. daniell. (). javanis and N. mukerjei were less 4o
: ss susceptibl
¢ o

the insecticides.
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Considering the effect of different doses of insecticides. the
recommended dose and the higher dose resulted in higher

mortalities than the lower dose.

e Among the microbial insccticides tested. A7 anisopliae and B
were safe to spiders. Contrarily. F. pallidoroscun. Fusarium

sp. and B. hassiana were pathogenic to the predator.

Based on the results of the study. conservation of the spiders

istic of the vegeta
conomically viable approach for pest suppression in

rt in pest ravage, the protection afforded

character ble ecosystem would be a practical and

ecologically and ¢
When there is a spu

vegetables. .
d be supplemented with judicious use of “spider

by the predator coul
des like botanicals, quinal

' ici hos and imidacloprid.
friendly” insecticl P aclopr
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ABSTRACT

Spider faunistic surve

A urvey St '
y conducted in okra. brinjal, cowpea
. oy

bittergcourd —and amarz 5l '
o imaranthus  fields lalli
g i Kalliyoor

) panchayat ol
Thiruvananthapuram district duri

uring the summer of
g E of 2004. revee
2 . revealed the

prevalence of high density and diversity of spiders in the vegetabl
getable

ecosystem. Hunting spiders were dominant in all the vcwctabl; pltm&
g S.

Thirty species of spiders distributed in nine families were recorded with
the number of species in each vegetable field ranging from 10 to0l7
Among the thirty species, 16 species were commonly seen in the dil'l‘crcnl'
|4 species were seen exclusively associated with a

vegetable fields while
particular vegetable.
jeidae with ten species was the most represented family in the

ed by Oxyopidae and

Thomisidac.

Aral
able fields follow

were Miturgidae,

and C.‘lubionidae.
ages of the crop.

Salticidae. The other families

veget
Tetragnathidae, Corinnidac

It

observed
Most of the spiders appeared during the

Lycosiduc

vegetalive and flowering st [Few spiders were recorded in
the early stage of the crops.
0. javanus. €. danieli. Noomukerjei and 7. mandibulaia

ers Vig.s

[Four spid
in aill the

vegelable plots among which . javanus and

re duminunt

we
cdomin;llcd.

(' daniell PY

Grudies on the seasonal influence showed no significant diflerence

s s spidcrh’ during summer and rammy sedasons. R ;

' ’ e of the L ¥ sedsons. Rathed

in the abun¢ £y, (1 S '
1gmlncunlly influenced the butld up ol the

Iy stages of the cropss

the growt . :
l )pul"lli”” with higher population being observed during the
§ 4 a1 ‘)( « .
spider |
L ase.
l'CDl‘()dllCU\" Ph‘h
Jeral the spiders P"CIC"I'Cd soft bodied insects fike (he
il (4
ans and coleopterans (cges and grubs)

In &
Sidopterans

e spiders did

dipter
hethipterans: Ie] . TN e Y

i Wwhile th show any signilicant prelerence
" cadat1O1l.
for preda



for the diff
e different | i
emipterai :
1 prey i
was shown f 1 a mixed diet, si
n for the diff diet. signih

¢ differe . . significant diller
maximum prefer . nt lepidopteran pests. (). j difference
] erence for the lepidoplera . Lo Javanis h“d [h
n pests ¢

Cl]cl] i i
] lCld. "
« C l]‘. S i

botanicals
als when tes
ested a Teor
e cticides, di t their recommended doses. A
s, dimethoate 0.05 per ce - Among the chemice
nt, carbaryl 0.2 per ical
- - cent and
malathio
n

0.1 per cent ;
. were highl i
e toxic to the 'dg y toxic. Even at different doses the i
spiders. Qu‘_nalphos 0.05 per cent and i ¢ Insecticides
imidacloprid
were

less toxic. Betw
, een the two m
ethods of applicatien, topical appli
al application of

insecticide
s. Among the s ide
Is ibul
p , T. mandibulaia was more s
usceptible
to the

plant
ecticides followed by C T .
y C. danieli. O. javanus and N. mukerj

. mukerjei were les

: ess

ins
sensitive.

While the fungal
a .
gal pathogens, M. anisopliae, P. lilaci
_ o inus ¢

s. . pallidoros . s and B were
/ roseum, Fusarium sp. and B. h )
hassiana w
cre

safe to the spider

pathogenic.
n the results 0

f the study, conservation of the y

Cspiders

Based ©
jc of the V
egetable ecosystem would be a
a practical
¢ and

charaCle"i t
nomicall i [ {
Yy iable approd ch for pest supp
l’CSSion l
\Y a a n

ecologically and eco
vegetables: When there is a spurl in pest ravage, the protecti

-edator ¢ S ’ ection afforded

by the predato! could be supplemented with judiciou alforded
: ious use of “spi

spider

n-icndly“ inscclicides.



