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An attempt has been made on the salient features of Bihar hairy caterpillar, Spilosoma obliqgua WIk., a serious
pest of agricultural importance; incorporating important aspects like distribution, biology, morphology,
artificial diet, bioenergetics, insect pest and host specificity, various systems and pest management strategies.
The scattered information available in literature on the pest were also compiled and presented in the form of a
bibliography.

Bihar hairy caterpillar, Spilosoma obligua WIK. is an important pest of great economic value.
Since it is a foliage feeder polyphagous pest, abundantly found in fields almost through out the
year and also easy to rear under laboratory conditions, suitably received a favour of the scientists
to serve as a test insect for various biological and toxicological studies. As such a lot of work has
been done on this pest and subsequently it has succeeded to find a place in most of the leading
journals world over. Since the review of literature is prerequisite to plan and undertake meaningful
studies and to formulate proper pest management strategies, it becomes difficult to the worker:s. to
assess the scattered information. The present attempt has therefore, been mac_ie on the salient
features of S. obliqua coupled with exhaustive bibliography comprising various important aspects
like rearing, biology, food plants, distribution, morphology, histology, physmlogy., _ecology,
damage and loss to crops, natural enemies, antifeedants and pest management. Thus it 1s hoped
that this will not only benefit the students in general, but will also prove a handy tool to the
research scholars to plan and undertake their research projects in a right way and also to the
scientists working on identical fields.

e Salient features

Spilosoma obliqua WIk. also described under the genus Diacrisia _and Spi_l.arcria b§10ngs to
order Lepidoptera, suborder Ditrysia, superfamily Noctuoidea and family Arctiidae. It 1s widely
distributed in Oriental India, Bangladesh and Pakistan and also reported from Argentina, China,
Germany, Japan, Nepal, Netherlands, Nigeria, Russia, Umte.d_ Kl.ngdom land- U.S:A. It 1s
represented by 19 species namely casignata, congrua, imparilis, znaeqz:alrs, mvej!rga!orzqn.
lubricipeda, luteum, maculatus, maculosa, menthastri, obliqua, rattrayi, r hodophila, sannio,
seriatopunctata, subcarnea, utricae, virginia and virginica worldwide.

Bihar hairy caterpillar, S. obliqua commeonly known as the tufted caterplllallr 151[_3 Sf)(:;agﬂi;
polyphagous pest of great economic significance causing heavy losses to. severad d‘:u iva eh ;
ornamental plants, which include cereals, pulses, oillsec.eds, vegetables, spices, _fo ;._rs. ortc ard 5.
fiber crops, timber plants etc. The farming community 1S Very much familiar w1t$1 this pes under
the name “kamla’ or *balon wali sundi’. It has been reported by Mathm (19_6_). teed_mg_ on 1_\'
species of medicinal plants and as much as on 96 host plants belonging to 34 different tamlhei 'n-}
Singh (1992a). According to Deshmukh et al. (1977b & 1979) out of 154 plant species.
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75 herbaceous plants were of wide acceptance. Recently Singh & Varatharajan (1999) have
provided a list of 126 host plants of the pest.

The seasonal incidence of the pest is observed from mid-July in kharif, which goes lo severe
infestation in October to mid-November in rabi. The detailed biology of the pest has been studied
on a number of host plants and environmental regimes (Djou, 1938; Kabir & Khan, 1969; Kabir,
1971; Singh & Gangrade, 1974a & 1974b; Rizzo, 1979; Banerjee & Haque, 1983; Ali e/ al., 1988;
Paul er al., 1990; Singh & Singh, 1995a). In addition to the biology Chaudhary & Bhattacharya
(1986) and Ren (1987) made attempt to study the bioecology and loss of chlorophyll, respectively.
Nagia et al. (1991) reported the population multiplication potential of the pest reared on three host
plants.. Bhattacharya e/ al. (1995a) while writing a review on the economic importance, host range
and breeding resistance also included the biology. A brief account of biology of the pest is

presented herein.

The eggs of S. obliqua are indehiscent, bright greenish in colour at the time of oviposition.
Later they change to pale yellow and finally turn greyish in colour a day before hatching. The
chorion is dorsally thick whereas flat and slightly depressed ventrally. A mucilagenous substance
at the time of deposition of eggs adhere them each other and with the substratum on which they
are being deposited. No solitary eggs are observed. The eggs are spherical in shape, measuring
about 0.77 = 0.09 mm in diameter. The head of the neonate was visible through chorion, which
cuts open the chorion and wriggles out slowly making a round hole, but with distinct micropyle

(Goel, 2001).

The pest usually completes its development by passing through 5 to 6 instars under normal
conditions but it may undergo up to 8 instars during adverse conditions as reported by Dahale er
al. (1988) on groundnut. The larval period 23 to 27 days in summers may extend up‘to 38 days
during winters. With each moult, the caterpillars became, restive and stopped feeding. From 8 to
12 hr after 1® moult, the larvae rapidly dispersed in search of food, and with the passage of time,
their feeding activity increased considerably. They ate away the leaves in small patches, leaving
mere network of veins. The older larvae ate up the entire leafy tissue in contrast, causing severe
defoliation. In case of sunflower it has been recorded that consumption of foliage quantitatively
increased dawn to dusk (Goel ef al., 1986) and average total leaf area consumed by a larva in its
whole life span amounted to be 234.50 + 20.92 cm” (Singh & Singh, 1993a). Sharma & Tara
(1988) also reported that an individual larva consumed a maximum 1195.186 mg of mulberry food
(25-40% leaf area) in about 34 days. It has been established that the decrease in minimum
temperature increases the possibility of survival of life stages. The statistical test further shows
that values of multiple .correlation (R) revealing that the effect of the maximum temperature,
minimum temperature and relative humidity are significant on the survival of the caterpillars. In a
biological study the climatic factors thus play a vital role in the growth and development of the
caterpillars. The metrical analysis on progression factor, subsequently, characterised the growth

index by 1.71.

The presence of an inverted Y-shaped epicranial suture, a hypostomal bridge and relatively
large occipital foramen has been the characteristics of S. obliqgua. The sénsory receptors on
antenna, maxilla and labium responded to gustatory and olfactory stimuli that are produced by
host plant. It is reported that apical sensillae have multiple innervations to respond for gustatory,
mechanical and olfactory stimuli. The detailed morphology of larva of S. obliqua has been
described by Ahmad & Ahmed (1977), Goel & Kumar (1981 & 1983a), Kumar (1983¢) and Goel
(2001). Internal morphology of mature larva has also been studied (Sarkar, 1973).
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The last instar larvae stopped feeding before entering the prepupal stage and started raising
their head, became sluggish, having started spinning loose cocoon mixed with setae from their
body. The prepupae were dull, constricted larvae without long setae, dorsolaterally yellowish and
blackish ventrally. The prepupal stage lasted for 4 to 5 days. The pupae had been cylindrical,
adectius, obtect type and usually spindle-shaped, and consisting of head, thorax and abdomen. The
male pupae lighter in weight measured 17.00 £ 0.46 mm in length and 5.50 + 0.22 mm in width
whereas heavier female pupae measured 21.60 + 0.60 mny in length and 6.50 + 0.22 mm in width.
The absence of scars of verrucae and prolegs, the number and arrangement of the cremastral setae
and the irregularly arranged setae on the body segments of the pupa of S. obliqua are considered to
be specific or generic features. The higher food consumption of the female larvae is correlated
with the larger size of the female adults. The loss of weight during the pupal stage was positively
due to the breaking down of the larval tissues and utilization of such cells for reorganizing the
body organs. But the greater loss at emergence than at the beginning of the pupal stage certainly
resulted in the former being followed by tremendous reorganizing activities inside the pupae.
Moreover, greater consumption resulted in greater initial and final weights in the female pupae,
while the lower percentage loss in the males further signified that the females reserve more of the
energy which is to be utilized during oviposition after emergence. It is estimated that 1 g of food
consumed increased the weight of pupa by 17 mg in males and 23 mg in females. The detailed
morphology of §. ohliqua pupa has been described by Ahmad & Ahmed (1977) and Goel &
Kumar (1983b)

The adult moths having dusky brown forewings and light brown hindwings are dull yellow on
the head, thorax and underneath the body. The abdomen is pinkish having paired segmental black
spots on the abdomen dorsolaterally and lie hidden beneath the wings. The adult males could be
recognised by the bipectinate antennae. The males are also smaller in size than females, both
measuring about 16.27 + 0,12 mm and 19.40 + 0.40 mm in length, 2.50 = 0.29 mm and 3.00 = 0.0
mm in head width. 40.0 + 1.15 mm and 47.6 = 2.01 mm across the wings, respectively. The
developmental period of the pest ranged from 59 to 76 days on soybean during the period gf
October-February (Singh & Gangrade, 1974a) 38 to 47 days in summers and 79 to 93 days in
winters on castor (Goel, 2001). Alam (1972), Islam & Alam (1979 & 1980), Das & Bhuyan
(1984) and Hussain (1993) discussed several aspects of the mating behaviour and sex pheromones
of the pest. Average fecundity was reported up to the tune of 1287 eggs;’ferpale on soybean.
Ahmad & Ahmed (1976) and Mastafa (1973) have studied the adult morphology in detail.

The life and age specific fecundity shows that the insect reproduced (Ro) 6.00 times in a
generation time (1) of 68.93 days. The intrinsic raté of increase in-nu:pber (rm) calcula_ted
g:'uphically came to 0.026 female/female/day with a finite rate of increase‘ in numbers (L) being
1.0263 females/temale/day on castor. The life expectancy (ex) of newly laid eggs was calculated
as 9.30 days and 13.52 days during winters and summers, respectively (qul, 2.001 ). On the Ieav.f:s
of wingedbean, Psophocarpus tetragonolobus (L.) DeCandoele, age SpCCII.-IC life table resulied.m
1o a net reproductive rate (Ro) as 142.72 and an intrinsic rate of natu_ra] increase (r) 0.124 with
mean larval period 23.5 days (Chaudhary & Bhattacharya, 1986). Life table to assess the key
mortality and survival probability factors have also been con_structed by Goel (2001) on castor.
The presence of dipteran maggots constituted a major mcu?allty factor in the_ field and the high
value of trend index 1,84 referred to the population increase in the next generation.

The artificial diet in rearing the insects is of great importance to develqp the insect‘colonies.
The composition and preparation of such diet has bleen fiiscussgd fm: the maintenance pt the mass
Jaboratory rearing of S ohligua larvae mainly required in the biological and to>{1colog19al studies.
The major nutrients of an artificial diet are proteins, carbohydrates. vegetable oils and fatty acids.
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sterols, vitamins, salts and unrefined plant products. The survival of the larvae on semi-synthetic
diet prepared from maize, rice, soybean, gram, ether extract of soybean, boiled soybean or wheat
as basic ingredients helped a large number of individuals to complete their larval and pupal
development. Normal adults emerged only when soybean was present in the diet. The flour of
boiled soybean was found to be more suitable for the growth and development of S. obliqua as
compared to raw soybean flour. Dry matter utilization and nutritional efficiencies of the semi
synthetic diet also revealed enhanced consumption index (C.1.), growth rate (G.R.), approximate
digestibility (A.D.), efficiency of ingested (E.C.1.) and digested (E.C.D.) food when S. obliqua
larvae reared on a diet containing green gram, black gram, rice or red gram (Tiwari &
Bhattacharya, 1987). For the quicker larval and pupal development of the pest various semi-
synthetic diets have also been suggested (Islam & Usmani, 1972; Dass & Prasad, 1984;
Narayanan, 1985a; Ahmed & Bhattacharya, 1994) but the granulosis disease remained the only
constraint in the continuous maintenance of the pest on the artificial diet (Battu & Ramakrishnan,
1994). Minor alterations in the nutrients of the semi-synthetic diet would alter the larval and pupal
development and emergence of deformed adults.

The alimentary canal of the larval S. obliqua is a straight tube and differentiating in three
main regions, the stomodaeum (foregut), mesenteron (midgut) and proctodaesum (hindgut). The
fore- and hindgut are slightly transparent on looking the greenish food inside whereas the midgut
is the longest part of the digestive tract. The alimentary canal shows some structural and functional
peculiarities. The foregut is characterised by the presence of oesophageal valve that appears
crescent-shaped in cross section and the epithelium of the crop has longitudinal folds at its
posterior region. The inner foldings of the crop epithelium seem peculiar to Bihar hairy caterpillar.
The midgut constitutes the major part of the alimentary canal. The midgut epithelium is complex,
f:omposed of the columnar, goblet and regencrative cells, The anterior end of larval hindgut at its
Junction with the midgut is marked by posterior interestitia] ring. The cells of this ring, like those
of anterior interestitial ring, replace the larval hindgut epithelium through their reproductive

process (Kabir, 1989). Such imaginal rings have been described from many insects including
Lepidoptera.

The qualitative analysis of different enzymes in the alimentary canal of S. obliqua was done
by Goel (2001) through colour development by using Fehling’s, Fluckiger's, Barfoed'’s,
Benedict’s, Biuret’s and Feigl’s tests and several other specific chemicals. The follow'ing enzymes
have shown their presence namely, a-amylase, maltase, lactase, invertase, cellulase, chitinase.
inulase, polyglacturonase as carbohydrases; protease-A. polypeptidase, el ‘trvpsin -
proteinases; lipase, carboxylesterase and triacylglycerolipase as esterases and th'E:ElSE1aS z;midases.
The meso- and metamesenteron are the most active part of the midgut to secrete the maximum
number of enzymes, making these an active secretory zone. Singh & Pandey (1987b) undertook a
detailed study of acid phosphatases and found that the role of this enzyme is in the development
and metamorphosis in S. obliqua and its activity was higher in females than males, They also
studied the characteristics and nature of alkaline phosphatase (Singh & Pandey, 1987a). In the gut
contents of the larva the presence of phosphatases and non-specific esterases (Palanischamy et al.,
1989) and, high proteolytic, amylolytic and lipolytic activities (Anwar & Saleemuddin, 1997) have
also been reported. Wax and gelatin cut histology sections of different regions of the gut of S.
obliqua were processed for the localization of carbohydrates, proteins, lipids and DNA and by
intehse, moderate and poor staining techniques, their localization have been confirmed in different
regions of the gut.

The excretory system of immature larvae is cryptonepheridial type and based on usual
lepidopteran plan. The malpighian tubules are in three pairs, delicate, yellowish in colour and
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convoluted from the anterior proximity of the midgut. During metamorphosis, the
cryptonepheridial malpighian tubules degenerate completely, leaving a few nuclei, which undergo
endomitosis to become the nucleus of the adult tubule epithelium. Absorbed microvilli at prepupal
stage reappear again to form the brush boarder at the pupal stage. The tubule enlarges in diameter
and length in the adult.

. The respiratory system comprises of the spiracles, tracheae and tracheoles in the terrestrial
larvae. The spiracles are of peripneustic type under a polypneustic spiracular system in S. obliqua.
An ultra structure of the larval and pupal spiracles has been described with the help of a scan
electron microscope by Goel (2001) incorporating details of the unbranched and branched
spiracular fringes which clearly differentiate the two. The record of tracheation of the body has
also been made to show the tracheation of the head, thorax and abdominal regions.

The haemolymph is extracellular fluid plasma having numerous suspended nucleated
haemocytes. In larvae of S. obliqgua, they are of five types namely, the prohaemocytes,
plasmocytes. podocytes, oenocytes and adipohaemocytes (Ahmad & Khan, 1992). The blood is
slightly acidic in reaction and phagocystosis in function, About 90% of the insect blood is water,
which carries inorganic constituents, organic constituents and pigments. The blood is commonly
green in colour due to the presence of insectoverdin. The haemolymph proteins regulate the
developmental stages of the insects, which are mainly in the form of amino acids. However, there
exists a relationship of amino acids with the excretion, malpighian tubules, haemolymph and food
of the Bihar hairy caterpillar. Shahjahan et al. (1978) have made qualitative studies of the amino
acids in the different developmental stages of the pest. Mall & Pal (1980) experimented on bean
leaves to check the amino acids both in the food and haemolymph of full grown 5" instar
caterpillar. They have concluded that there exists a relationship of amino acids of excretion,
malpighian tubules and haemolymph and food of S. obliqua larva.

The central nervous system is comprised of the supra-oesophageal (brain), sub-oesophageal,
three thoracic and seven abdominal ganglia in Sphida (Diacrisia) obliqgua WIk. (DuPorte, 1915).
The brain is characterised by three paired nerves and a connective and commissure, whereas sub-
oesophageal gives out five pairs of nerves and a median, a paired connectives and commissures.
The prothoracic ganglion gives rise to three pairs of nerves and a median. Identical conditions are
observed in the mesothorax and metathorax. The nerves arising from 1* to 6" abdominal ganglion
are in two pairs and a median, a commissure and a sympathetic plexus. The 7" abdominal
ganglion, a composite structure made by the fusion of 7" and 8" abdominal ganglia also gives out
two pairs of nerves and a median nerve. The sympathetic system (vagus or unpaired nerves) of the
head region and paired sympathetic system consist of only two small ganglia and four nerves. The
histochemical analysis of the central nervous system of the insect during metamorphosis with
reference to the breakdown and reformation of neural lamella has been done by Chandra & Singh
(1982).

The endocrine organs of insects are of two types namely, the neurosecretory cells and the
endocrine glands. The neurosecretory cells occur normally in the ganglia of the central nervous
system and function in the secretion of large protein molecules which act as carrier for a small
hormone bound molecule. The neurosecretory cells act as intermediatries between the nervous
system and the endocrine glands. In the neurosecretory cells of brain of larvae, pupae and adults of
S. obliquu four types of neurosecretory phases are recognized i.e. synthesis, coalescence, release
and resting (Arif & Singh, 1991). Corpora cardiaca, corpora allata and prothoracic glands are of
three types of endocrine glands. The neurosecretory cells stimulate the glands for the release of
hormones. Corpora cardiaca help to store and release hormones from the neurosecretory cells of
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the brain. Corpora allata produce juvenile hormone, which regulate the metamorphosis and yolk
depbsition in eggs. The prothoracic glands produce the moulting hormone, the-ecdysone. Insect
hormones play a vital role in proper growth and moulting, metamorphosis, diapause,

polymorphism and maturation of oocytes.

The lepidopteran larvae feed over the green foliage and retain a part of the food and utilize the
same in different metabolic activities. Hence the studies on consumption of food are of
fundamental importance for proper understanding of the host plant relationship and nutritional
physiology of the insect. Kumar (1983a) elaborated the study of energy transformations in living
organisms, called bioenergetics. The data recorded on the consumption and utilization of
sunflower leaves by S. obligua gravimetrically on live, dry and energy basis revealed that the
neonate caterpillar possessed the lowest body weight and energy values compared to be the
highest at the last instar larvae. The successive gain in average biomass and calories in both the
sexes at each moult compensated the energy requirement at each ecdysis and further to support an
internal preparedness for the pupation. The females on daily basis observed to attain higher body
weight, consumption and longer stadial period than males, perhaps to cope with an extra energy
required for egg laying in aduit females. The females have better assimilation over the males. In
spite of higher consumption, the egestion.is less in the females than the males. This emphasized a
higher storage of energy in the former. The A.D. also results into suitability of the food and
suggests the proportion of ingested food available to be passed on to the next trophic level. The
E.C.L increased with the development of the caterpillar and had poor values at the 'ast larvae,
perhaps an approach to the pupation. The E.C.D. follows the trend of E.C.L even for the two
sexes. The C.I. is mostly used to establish the host specificity and is with decreasing tendency in
all the lepidopteran species. The females are superior over the males in C.1. In S, obliqua the G.R.
declines towards the last instar stage and be regarded as one of the useful indices for the
preferential feeding amongst different diets.

The food plants play an important role in the larval and post larval development. Such food,
subsequently, helps to buildup the pest population. Host pest relation is thus significant in
formulating the strategies for managing the natural population of the insect pest. Bihar hairy
caterpillar is a key pest of major importance for oilseed crops like sunflower, sesamum, castor,
soybean, groundnut, mustard and foriz. Amongst pulses bean, blackgram, greengram,
wingedbean, pigeonpea and cowpea, and amongst vegetables cabbage, cauliflower, knol khol,
chillies, radish, brinjal, tomato, carrot and spinach formed the highly rated and most favourable
food plants. Jute, an important fiber crop is always got defoliate by this pest. Fodder crops like
shaftal (Trifolium resupinatum), berseem (7. alexandrinum), senji white (Melilons indica) and
senji yellow (M. alba) are no exception with heavy outbreak together with Japanese mint as
another important food plant. Certain medicinal and weed plants are also added to the list of
preferred foods. As such Singh & Varatharajan (1999) have provided a classified list of 126 host
plants belonging to 24 plant families. A detailed account of growth and developmental behaviour
of S. obligua on major food plants including the impact of temperature in population buildup has
been given by Goel (2001).

Natural parasites and predators have proved highly efficient biocontrol agents to check the
field population of S. obliqua and the young stage larvae are highly susceptible for the infestation.
Egg parasites Trichogrammid perkinsi, T. australicum and Telenomus (Aholeus) molorchus Nixon
(Joshi er al., 1983; Somchoudhury & Dutt, 1988); larval parasites Apanteles obliquae Wilk.,
Apanteles sp.' (glomeratus group), A. (Cofesia) flavipes, A. creatonoti, A. vitripennis Hal,
A. ruidus, A. bosei Bhatnagar, A. ater (Retz.), Sarcophaga misera W k., Sarcophaga sp. ur..
kankauensis Baranov., Goniophthalmus halli Mensil, Carcelia corvinoides Wulp.. Metarous
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spilosomae, Metarous nr. arctiicida Vireck, Drino (Prosturmia) sp., Charops sp.. Bracon
hrevicornis and Campaoplex collinus  (Singh & Gangrade, 1975: Poonia et al., 1981; You er al.,
1983; Kumar & Yadav, 1987a; Muthukrishnan & Senthamizhselvan, 1987a & 1987b; Kakar &
Dogra, 1989; Shetgar ¢f /.,-1990; Narendran & Rema, 1996; Sathe & Bhosale, 1996) and pupal
parasite Blepharella lateralis Macquart (Kumar & Yadav, 1987b) have been reported associated
with S. obligua. In field Rhinocoris fuscipes F., Scadara annulipes Reuben. Cantheconidea
furcellata Wolff. and Andrallus spinidens F. were also found predating on larvae (Singh &
Gangrade, 1975; Chand & Prasad, 1978).

The use of pathogens namely viruses, bacteria, fungi, protozoans and nematodes is gaining
acceptance in Integrated Pest Management (IPM). The viruses (NPV, CPV & GV) are
endopathogenic to regulate the insect population and are safe to biosphere. S. obliqgua larvae
infested with NPV at the level of 15.8 x 10° POB/mI consumed 35.97% less food as compared to
healthy ones (Chaudhari, 1985) and diseased larvae also show a drastic reduction in glycogen and
lipid contents (Gujar & Chaudhari, 1983). It has also been reported that the virus in combination
with protozoan, pesticides and fertilizers reduces the pest larval population up to 100%
(Narayanan, 1985b: Chaudhari, 1987). Entomocidal bacteria are also used for the control of crop
pests. Bacillus thuringiensis commonly called B.1. producing o, -exotoxins and d-endotoxins, has
proved more pathogenic to insects. Various formulations of B.r. have been evaluated against 3"
instar larvae of S. obligua (Taluker e/ ul., 1989; Biswas ef al., 1994; Varatharajan et al.. 1996).
Entomopathogenic fungi with several potential advantages like safety to users and non-target
organisms are helpful to check the pest population. Various species of the genus Enfomophthora
are known to infect different insect pests of crops including S. obligua in the fields of jowar, ragi,
soybean, groundnut, maize, cowpea and sunflower. The level of infection by the fungus was
estimated 45-75% recording 100% mortality (Thontadarya ef al., 1973). Like wise Spicaria rileyi
(Farlow). Beauveria bassiuna and Metarhizium anisopliae have also been reported causing 74-
91% larval mortality (Singh & Gangrade, 1975; Pandit & Samanta, 1995).

Various organochlorine, organophosphate, carbamate and synthetic pyrethroid insecticides
have been widely evaluated for the management of S. obliqua on different host plants. Amongst
them endosulfan, quinalphos, chlorpyrifos. carbaryl, methyl parathion, dichlorvos, acephate.
cypermethrin. deltamethrin, malathion and monocrotophos have been reported effective for its
control (Sidhu & Dhawan, 1980: Singh & Grewal, 1982; Yadav, ¢/ ul.. 1978a: Singh ef ui.. 1985;
Bakhetia, 1987: Nagia er of.. 1990a & 1990b; Senapati & Ghosh. 1992; Goel & Kumar, 1991a;
Nath & Singh. 1996).

The plant extracts having antifeedant activities proved to be a safe, biodegradable alternative
to decrease the use of synthetic insecticides. They possessed diversified chemicals exerting growth
inhibitory. toxic and hormonal effects on insects. which are basically non-nutrients called
allelochemicals. S. obliqua fail to develop on plants like meen, fern, bougainvillia, parthenium and
fulsi due to the antexenotic nature of the plant extracts (Ahmed & Bhattacharya. 1991) whereas,
Compositae plants namely Calandula officinalis L., Chrysanthemum indicum L., C. Jfrutescens L.,
Tugetes erecta L. and Zinnia elegans Jacqr. caused 63.33 to 70% larval mortality due ro antibiosis
compounds (Srivastava & Pandéy, 1987). The use of neem based insecticides for insect control is
being emphasized for environmental protection. Various formulations based on neem seed extract.
neent seed oil and Azadirachtin have been evaluated to control the pest larvae by contact and oral
applications (Parmar & Srivastava. 1987: Agrawal & Mall, 1988: Goel. 2001). Various plant
extracts have been tested for the possible antifeedant effect against S. obliquu (Tripathi & Rizvi.
1985: Tripathi er af.. 1987: Tripathi & Singh. 1994). The other plant extracts which have proved
good antifeedant against the pest include Piper nigrum, Enrvthrima indica, Annona squamosa,
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Aliamthus  excelsa,  Psoralea  corvlifolia, Balanites  roxburghii, Lindenbergia  grandiflora,
Passiflora mollissima, Eupatorium ayapana, Lantana camara, Euphorbia royieana, Nvctanthes
arbortrytis, Swertia chirata, Stellaria média, Tithonia diversifolia, Inula racemosa, Tricholepis
glaberrina, Oscimum basilicum, O. sanctum,®Mentha viridis, Duboisia myoporoides, Astilbe
rivularis, Convolvulus microphyllus, Echinops echinatus and Cantella asciatica.

A number - of chemicals are also known to have antifeedant activity. Amongst them
triphenyltin acetate, Du-Ter, oxime ethers and synthetic pyrethroid insecticides like cypermethrin,
fenvalerate and deltamethrin have exhibited significant insect growth inhibition and antifeedant
activity against S. obliqua (Chand, 1975a; Siddaramaiah & Prasad, 1977; Nagia ef al., 1989; Walia
et al., 1997).

Host plant resistance is another ecofriendly approach in Insect Pest Management. As a result,
the insect pests got attacked by natural enemies and require low doses of insecticides for their kill
under the concept. Genetic engineering has recently revolutionized the field and developed about
500 insect resistant cultivars. Hybridization and interspecific crosses during different generations
resulted to develop moderate resistance because of one incompletely dominant gene in soybean
and cauliflower against S. obligua in particular (Ram er al., 1989; Lal er al., 1994; Bhattacharya &
Ram. 1995).

Endocrine glands in the larvae of S. obliqua secrete juvenile (JH) and moulting (MH)
hormones, which control the formation of the larval-pupal intermediates. Hence neurosecretory
changes by the hormones secreted by corpora allata are responsible for these deformities. The
topical application of a chemosterilant, bisazir to larvae caused deformities in prepupae, pu a-e and
adults with 100% sterility in both the sexes (Prasad & Srivastava, 1989). Similar]’y : chitin
inhibitor, penfluron caused a weight loss up to 73.77% in 3" instar caterpillars (Sri\;astava &
Srivastava, 1990) and larval-pupal intermediates developed when treated at low doses (Chawdhury
& Srivastava, 1990). Using a JHA, methoprene caused larval-pupal and adult mortality with
affected malformation in pupal physiology (Qamar ef al., 1994). Diflubenzuron initially. described -
as a stomach poison has ovicidal activity and inhibits a number of enzyme systems in'addition to
those involved in chitin synthesis. The effect of diflubenzuron has been studied against eggs and
larvae of the pest (Jaipal, 1985; Tiwari, 1989: Gupta et al., 1994). RE

The micrqclinmte of lh.c 'agroccqsys‘;lcm is affected by intercropping, which ultimately
produce an unfavourable environment for insect pests. It has been observed that the incidence of
the pest increased when groundnut intercropped with sesamum than pure crop (Singh e/ al.. 1991)
whereas incidence decreased, when crops of blackgram, castor and sesamum intercropped with
pigeonpea as compared to pure crops (Yadav ef al., 1992a). The plant density influences the
incidence of insect pests associated with the crops. In an early stage of the crop growth, the
damage of S. obliqua was more in fields having 0.6 and 0.8 million plants per ha, however i;l the
late stage of the crop growth no definite relationship between plant population and insect
‘population was observed (Kumar & Bhattacharya, 1988). Moreover, the row to row spacing
created much difference in the ecoclimate of the test plots because of the foliage canopy. The
incidence and fluctuation of S. obliqua was higher in plots having 30 cm row to row distance than
45, 60 and 75 cm in early stage of soybean crop; however, a different trend was observed
thereafter (Kumar & Bhattacharya, 1989). Similarly the trend of larval population under irrigated
and unirrigated soil conditions in jute was different (Sagar e/ al.. 1990).



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 9

e Bibliography -

ABBAS, HM. & HAQUE. H. 1958. Insect parasites of hairy caterpillar. F40 PI. Prot. Bull. 6(3) : 10-44,
ADSULE. V.M. & KADAM. M.V. 1979a. Insecticidal control of Bihar hairy caterpillar, Diacrisia obligua
Walker on sunflower. Helianthus annus L. J. Maharashtra Agril. Univ. 4(1) : 80-82.
ADSULE. V.M. & KADAM, M.V. 1979b. Studies on the bionomics of Bihar hairy caterpillar,  Diacrisia
obligua Walker on sunflower, Helianthus annus L. J. Maharashtra Agril. Univ. 4(3) : 249-252,
AFGAN, M.A. 1974. Survey of insect parasites on jute hairy caterpillar. Diacrisia obligua Walker
(Lepidoptera : Arctiidae) under field condition. M.Sc. (Ag.) Thesis, BAU. Mym. pp.53.
AGARWAL. G.P. & BHATNAGAR. B.S. 1981. Degree of cannibalism in Bihar hairy caterpillar, Diacrisia
obligna Walker (Lepidoptera : Arctiidae) in relation to some food plants. Biol. Bull. India. 3(1) : 40-43.
AGRAWAL. 1.L. & MALL. S.B. 1988. Studies on the insecticidal and antifeedant activity of some plant
extracts on Bihar hairy caterpillar, Diacrisia obliqgua Walker (Lepidoptera : Arctiidae). J Appl. Ent.
10(5) : 529-532.
AHMAD, A. & KHAN. M.A. 1992, Free haemocytes in Spilosoma obligua WIK. (Lepidoptera : Arctiidae).
Indian J. FEmi. §4(1) : 73-79.
AHMAD. M. 1982, A bibliography of Diacrisia obliqua Walker (Lepidoptera : Arctiidae)-Supplement 1.
Bangladesh J. Zool. 10(1) : 62-66.
AHMAD. M. 1985. A bibliography of Diacrisia obliqua Walker (Lepidoptera : Arctiidae)-Supplement 2.
Bangladesh J. Zool. 13(2) : 51-54.
AHMAD. M. & AHMED. G. 1976. Morphological studies on the adult -of Diacrisia obliqua Walker
(Lepidoptera : Arctiidae). Pakistan J. Zool. 8(1): 1-11.
AHMAD. M. & AHMED. G. 1977. Morphological studies on the larva and pupa of Diacrisia obligua
Walker (Lepidoptera : Arctiidae). Bangladesh J. Zool. 5(2) : 89-100.
AHMAD. M. & AHMAD. M. 1990. A bibliography of Diacrisia obliqua Walker (Lepidoptera : Arctiidae)-
Supplement 3. Univ. J. Zool.. Rajshahi Univ. 8 : 87-91.
AHMAD. M. & KUMAR. S. 1993. A bibliography of Spilosoma (Diacrisia) obliqua (Walker) (Lepidoptera :
Arctiidae)-Supplement 4. Bangladesh J. Ent. 3(1-2) : 47-58.
AHMAD. M. & RAHMAN. A K.M.M. 1979. A bibliography of Diacrisia obliqgua Walker (Lepidoptera :
Arctiidae). Bangladesh J. Zool. 7(2) : 131-154.
AHMAD. M., BEGUM. A. & BASHAR. M.A. 1978. Radiation effects on the larval stages of jute hairy
caterpillar, Diacrisia obliqua Walker (Lepidoptera : arctiidae). Bangladesh J Zool. 6(1) : 57-65.
AHMAD. K.. RAJA, N.U.. AFZA. M., KHALIQUE. F. & MALIK. B.A. 1988. Bioefficacy of four strains of
Bacillus thuringiensis Berlinger against hairy caterpillar, Diacrisia obliqua WIk. Pakistan J. Sci. & Ind.
Res. 31(9) : 637-639. '
AHMED. G. 1968. Some morphological studies on the adult, larva and pupa of Diacrisia obliqua Walker
(Lepidoptera : Arctiidae). M Sc. (Ag.) Thesis. BAU., Mvm. pp. 83.
AHMED. G. & AHMAD. M. 1974. Some morphological studics on the adult and immature stages of
Diucrisia obligua Walker (Lepidoptera : Arctiidae). Bangladesh Agric. Sci. Abs. 1 : 24.
AHMED. S.R. & BHATTACHARYA. A.K. 1991. Growth inhibitory effect of some plants for Spilosoma
obligua Walker. Indian J. Enr. §3(3) : 453-474.
AHMED. S.R. & BHATTACHARYA. A.K. 1994, Influence of temperature and diets on the developmental
behaviour of Spilosoma obliqua Walker. J. Inseet Sei. 7(1) < 51-53.
" ALAM. M.N. 1971. Studies on the effect of five chemicals on the sterility of jute hairy caterpillar. Diacrisia
obligua Walker (Lepidoptera : Arctiidae). M.S¢. (Ag.) Thesis. BAU. Myn. pp. 46. _
ALAM. M.N. & ISLAM. B.N. 1979. Use of chemosterilants to induce sterility in jute hairy caterpillar.
Diacrisia obligua Walker. Bangladesh J. agric. Res. 4(1 &2):19-29. o
ALAM. M.Z. 1967. Arctiidae. In : A report on the survey of insect and mite fauna of East Pakistan. East
Pakistan Agric. Res. Inst.. Dacca. pp. 103-104. . _
ALAM. M.Z. 1972, Studies on the mating behaviour and sex pheromone of jute hairy caterpillar. Diacrisia
obliqua Walker (Lepidoptera : Arctiidae). M.Sc. (Ag.) Thesis., BAU. Mvm. pp. 58.
ALl M.I. 1988. A survey of the insect pests of soybean in northern Bangladesh. their damage and
occurrence. Trop. Pest Management. 34(3) : 328-330.



10 : ' S.C. GOEL, S. KUMAR AND D.K. BHARDWAIJ

ALI. M.S. & DULAL. M. 1983. Sex pheromone of jute hairy caterpillar. Diacrisia obliqua Walker (Arctiidae
: Lepidoptera) : histology of the area of sex pheromone gland in female. Abs Section I1. 8" Bangladesh.
Sci. Conf.. Dhaka. p. 198.

ALIL.M.S.. YAZDANL S.S. & HAMEED. S.F. 1988. Biology and seasonal history of Bihar hairy caterpillar.
Spilosoma (Diacrisia) obligua Walker. J. Res.. Rajendra Agril. Univ. 6(1-2) :  5-9.

AMIAD. M. 1993. Differential development and uniform survival of Diacrisia obliqgua Walk. on diverse host
plants. Pakistan J. Sci. & Ind. Res. 36(10) : 424-425,

AMIN, P.W. 1988. Insect and mite pests and their control. In : Growndnur (Reddy, P.S. Ed.). ICAR. New
Delhi. pp. 393-452. .

ANONYMOUS. 1969. Annual schedule of control for Bihar hairy caterpillar (Diacrisia obligua Walker) in
Nanital Tarai. Agric. Extn. Ser. Bull.. U.P. Agricultural University. Pantnagar. pp.8.

ANONYMOUS. 1980. Hand Book of Agriculture. 1.C.A.R. Publications. New Delhi. India.

ANWAR. A. & SALEEMUDDIN. M. 1997. Alkaline-pH-acting digestive enzymes of the polyphagous
insect pest Spilosoma obligua : stability and potential as detergent additives. Biorech, & Appl.
Biochemisiry. 25(1) : 43-46.

ARIF. M. & SINGH. Y.N. 1991. Secretory activities of the FP-positive neurosecretory cells of the brain
during the life histories of four lepidopteran inscets. Ewropean Arch. Biol. 102(2-3) : 165- 169.

ARORA. R.. BATTU. G.5.. BATH. D.S. & SINGH. M. 1996. Management of Bihar hairy caterpillar
Spilosoma obligua (Walker) with a nuclear polyhedrosis virus. hidian J. Ecol. 23(2): 138-140.

ATKINSON. D.J. 1926. Some types of teak defoliation. Indian FForest. 3(4) : 141-145.

ATWAL. A.S. 1963. Effect of radiation on the Bihar hairy caterpillar, Divcrisia obligua. Inf. Cire. int. atom.,
Fnergy Ag.

ATWAL. A.S. 1976. The Bihar hairy caterpillar. Diacrisia obliqua Walker. In : Agricultural Pests of India &
south-cast Asia. Kalyani Publishers, Ludhiana. pp. 359-376. '

ATWAL. A.S. & DHALIWAL. G.S. 1986. Polyphagous pests. In : Agricultural Pests of India & south-east
Asia, Kalyani Publishers, Ludhiana. pp. 375-376, ‘

ATWAL. A.S..CHAUDHURY. J.P. & RAMZAN, M. 1969. Studies on the seasonal abundance of insects in
light trap at Ludhiana. J. Res.. Punjab Agric. Univ. 6(1) (suppl.) : 186-196.

BABU. M.H.. BHATTACHARYA. AK. & RATHORE. Y.S. 1978. Development behaviour of three
lepidopterous pests on soybean and green gram. Z. angew. En. 85(1): 108-112.

BABU. M.H.. BHATTACHARYA, A K. & RATHORE, Y.S. 1979. Rate of intake, growth and digestibility
of three lepidopterous insects on soybean and green gram. Z, angew. Ent. 87(3) : 322-327.

BAKHETIA. D.R.C. 1986. Control of insect pests of toria, sarson and rai. fndian Farming. 36(4) : 41, 43-44.

BAKHETIA. D.R.C. 1987. Insect pests of rapeseed-mustard and their management. In : Plant Protection in
tield erops (Veerabhadra Rao. M. & Sithanantham, S. Eds.). Pl. Prot. Asso. India. Hyderabad.

BAKHETIA. D.R.C. & BRAR.K.S. 1982. Pest control in rapeseed and mustard. findian Fmg. 32(8) : 60-63.

BAKHETIA. D.R.C. & SIDHU. A.S. 1971, Evaluation of some insecticides for the control of Bihar hairy
caterpillar. Divcrisia obliqua Walker (Arctiidae : Lepidoptera). hidian J Ent. 33(2): 176- 179,

BANERJELE. P & DATTA. S. 1986. Insecticidal properties of ascorbic acid and acetic acid on Bihar hairy
caterpillar Diacrisia obliqua, Fnviron, & Ecol. $(2) : 308-310. i

BANERIELE. S.N. 1954, Experiments on the control of jute pests in West Bengal. Indian J . Ent. 16(2) : 199-
202.

BANERIEL. T.C. & HAQUE. N. 1983. Biology of Diucrisia casignetinn Kollar (Lepidoptera : Arctiidae) on
sunflower. Indicnr J. agri. Sci. 53(5) : 370-375.

BANERJEE. T.C. & HAQUE. N. 1984. Defoliation and yield loss in sunflower caused by caterpillars of
Diacrisiu casignetum Kollar (Lepidoptera : Arctiidae). Indian J. agric. Sci. 54(2) - 137-141.

BANERIEE. T.C. & HAQUE. N. 1985. Influence of host plants on development, fecundity and egg
hatchability of the arctiid moth Diacrisia casignetum. Entomol. exp. appl. 37 : 193.19g, )

BASAVARAIJA. G.C. 1976. Bionomics and chemical control of the black-headed hairy caterpillar, Diacrisia
obliqua (Walker) (Arctiidae : Lepidoptera). Thesis Abs. Haryana Agril University, Indiq. 3(3) - 184-185.

BASSI. A 1974. Food preferences in the larvae of two moths : -S;I)U.df)])fw‘tl litwra F. (Fam, Noctuidae) and
Diacrisia obligua Wik, (Fam. Arctiidae). ./ Bombay nat. Hist. Soc. TI(1 ):161-163.

BATTU. G.S.. 1982. Studies on the Buculovirus - A nuclear polyhedrosis virus of Diacrisia obliqua
(Walker). Ph D) Thesis, PG-School, LA.R1. New Delhi. pp. 222.

BATTU. LS. & DHALIWAL. G.S. 1976. Carcelia sp. (Tachinidae : Diptera) as a parasite of Diacrisia
obliqua (Walker) in Punjab. Curr. Res. §(7) 0 122-123.



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 11

BATTU. G.S. & RAMAKRISHNAN. N. 1983. Safety testing of the nuclear polyhedrosis virus of Diacrisia
obligua (Walker). Insect Path. Lab., Div. Ent. Publ., 1.A.R.I.. New Delhi. pp.41.

BATTU. G.S. & RAMAKRISHNAN. N. 1987a. Investigations on the nuclear polyhedrosis virus of Diacrisia
obligua (Walker). II - In vivo production of virus. Indian J. PI. Prot. 15(2): 210-212.

BATTU. G.S. & RAMAKRISHNAN, N. 1987b. Investigations on the nuclear polyhedrosis virus of
Diacrisia obliqua (Walker) : Bioassay of viral activity. Entomon. 12(2): 81-84.

BATTU. G.S. 1987. Lack of susceptibility of some vertebrate predators to five baculoviruses of the
lepidopteran pests. J. enr. Res. 11(2) : 184-188.

BATTU. G.S. & RAMAKRISHNAN. N. 1989. Comparative role of various mortality factors in the natural
control of Spilosomea obligua (Walker) in northem India. J. ent. Res. 13(1-2) : 38-42.

BATTU. G.S. & RAMAKRISHNAN. N.-1993. Effect of suface sterilization of eggs with formalin on the
natural incidence of the nucleopolyhedrosis among Spilosoma obliqua (Walker). Indian J. Ent. 85(1) :
100-103. .

BATTU. G.S. & RAMAKRISHNAN. N. 1994, On the possibility of rearing Spilosoma obliqua (Walker) on

scmidefined diet. Indian J. Ent. 56(4) : 434-437.

BATTU. G.S.. BINDRA. 0.S. & RANGARAJAN. M. 1971. Investigations on microbial infections of insect
pests in the Punjab. 1. fndian J. fne. 33(3) : 317-325.

BATTU. G.S.. DILAWARI. V.K. & BINDRA. O.S. 1977. Investigations on microbial infections of insect
pests in Punjab. 11. fuddian J. Eni. 39(3) : 271-280.

BEGUM. A.. AHMED. M.. BASHAR. M.A. & AMEEN. M. 1979. Radiation effects of the pupae of the jute
hairy caterpillar. Diacrisiu obliqyua Walker (Lepidoptera : Arctiidae). Bangladesh J. Zool. 7(2) : 101-
107.

BEGUM. N. 1981. Morphology and histology of some of the organ systems of the larva and pupa of
Diacrisia obligua Walker. M.Phil. Thesis. Dacca University, Dacca. pp. 118.

BEGUM. N. & HUSSAIN. M. 1983. Ovicidal effects of some insecticides on the jute hairy caterpillar.
Diacrisia obliqua Walker. Abs section Il 8" Bangladesh Sci. Conf’, Dhaka. pp. 142.

BHADAURIA. N.K.S.. BHADAURIA, N.S.. JAKHMOLA, S.S. & DEOLE. 1.Y. 1998a. Host preference of
Spilosoma obligua and foliage loss in soybean. Indian J. Ent. 60(2) : 209-211.

BHADAURIA. N.K.S.. BHADAURIA. N.S. & JAKHMOLA, S.S. 1998b. Reaction of soybean varieties to
Bihar hairy caterpillar. fndian J. Ent. 60(4) : 419-421.

BHADAURIA. N.K.S.. BHADAURIA. N.S. & JAKHMOLA. S.S. 2001a. Larval development and survival
of _I?ihar hairy caterpillar. Spilosoma obligua (Walk.y on different host plants, Indian .J Ent. 63(4) : 475-
477.

BHADAURIA. N.K.S.. BHADAURIA. N.S. & JAKHMOLA. S.S. 2001b. Feeding response of cowpea
varieties to Bihar hairy caterpillar. Spilosema obliqua (Walker). Indian J. En. 63(4) : 477-478.

BHADAURIA. N.K.S.. BHADAURIA. N.S. & JAKHMOLA. S.S. 2001c. Host preference of Bihar hairy
caterpillar. Spilosoma obligua Walker in North MLP. Iidian /. Enr. 63(4) : 478-479.

BHADAURIA. N.K.5.. JAKHMOLA. S.S. & BHADAURIA. N.S. 1999. Biology of Cantheconidia
Sircellara Wolf, on the larvae of Spilosoma obliqua Walk. Indian J. Ent. 61(2) : 196-198.

BHAKUNI. R.S.. TRIPATHIL. A.K.. SHUKLA. Y.N. & SINGH. S.C. 1996. Insect ‘antifeedant compounds
from Comvolvu'us microphyllus (1L.) Sieb. Phyviotherapy Res. 10(2) : 170-171.

BHANDARI. PINKL. RAHMAN., SK.M.A. & VARSHNEY, INDU. 2003. Relative toxicity of
chlorpyriphos 20 EC and methyl chlorpyriphos 45 EC against Bihar hairy caterpillar. Diacrisia obliqua
Walker (Lepidoptera : Arctiidae). Pestology. 27(2) : 27-28.

BHARDWAI. S.P. & BHALLA. O.P. 1976. Record of insect pests of soybean in Himachal Pradesh. lndian
J Ene. 38(3) : 286-289.

BHATANAGAR, B.S. & AGARWAL. G.P. 1980. Host-plant relationships of the Bihar hairy caterpillar
(Diacrisia obligua Walker). 11. Development and growth of larvae in relation to some economically
important food plants. Biochemistry & exp. Biol. 26(3) : 301-307.

BHATANAGAR, S.P. 1948. Studies on dpanteles forester (Viponidae : Hymenoptera) from India. Indian J.
Ent. 10 : 133-203.

BHATHAL. S.S.. SINGH. D., SINGH. S.. DHILLON. R.S.. SINGH. D. & SINGH. S. 1993. Efficacy of
alantolides and coumarin as feeding deterrents against hairy caterpillar. Spilosoma obliqua Walker. Pest
Managmt. & Eco. Zool. 1(1) : 20-26. .

BHATHAL. S.5.. SINGH. DARSHAN & SINGH. D. 1994. Feeding deterrency of Neemark against third
instar larvae ol hairy caterpillar, Spitosoma obligua Walker. ] ent. Res. 18(4) : 387-389.



12 S.C. GOEL. S. KUMAR AND D.K. BHARDWAJ

BHATTACHARYA. P.K. & RAM, H.H. 1995. Inheritance and biochemical basis of resistance to Spilosoma
obliqua Walker in interspecific crosses of soybean. Plant Breeding. 114(4) : 366- 368.

BHATTACHARYA. P.K.. RAM, HH. & SARKER. S. 1995a. Bihar hairy caterpillar (Spilosoma obligquu
Walker) : Economic importance. biology. host range and breeding for resistance in soybean (G. max (L.)
Merrill.) - a review. Agril. Reviews, Karnal. 16(1-2) : 23-40.

BHATTACHARYA. P.R. BARUA, N.C. & GHOSH. A.C. 1995b. Cynaropicrin from Tricholepis
glaberrima : a potential insect feeding deterrent compound. Industrial Crops & Products. 4(4) : 291-
294.

BHATTACHARYA, S. & SHARMA, V K. 1980. Relative efficacy of some insecticides against Bihar hairy
caterpillar. Diacrisia obliqua Walker. Pestology. 4(6) : 24-27.

BHUIYAN. M.S.1. 1981. Effectiveness of some insecticides for the control of hairy caterpillar. Bangladesh J.

* agric. Res. 6(1) :-33-38.

BISWAS, S.. KUMAR. A. & UPADHYAY. K.D. 1996a. Effect of sublethal concentration of Dipel on the
post embryonic development of Spilosoma obligua. Indian J. Ent. 58(4) : 359-363. .

BISWAS. S.. UPADHYAY. K.D. & DUBEY. R.K. 1996b. Effect of Dipel (Bacillus thuringiensis var,
kurstaki) on different larval instars of Spilosoma obliqua Walker. Ann. Pl Prot. Sci. 4(2) : 165- 166.

BISWAS. S.. UPADHYAY, K.D. & KUMAR. A. 1994. Bioefficacy of various Bacillus thuringiensis
formulations and dosages against hairy caterpillar, Spilosoma (Diacrisia) obliqua. J. Ecotoxicol. &
Environmental Monitoring. 4(3-4) : 185-188.

BISWAS. S.. UPADHYAY. K.D. & KUMAR. A. 1996c. Efficacy of some insecticides alone and in
combination with Dipel (a bacterial formulation) against Spilosoma obligua Walker, 7. Angew. Zool.
8(2):227-235.

BOUCIAS. D.G. & NORDIN. G.L. 1977. A granulosis virus from Diacrisia virginicu (Lepidoptera :
Arctiidae). J. Inverte. Pathol. 30 : 434 - 435.

BUTANL D.K. & JUNEJA, S.8. 1984, Pests of radish in India and their control. Pesticides. 18(5): 10-12.

CHAKRAVARTI, B.N. 1948. Seasonal incidence of Diacrisia obliqua Walk. as observed in 1944-45 at
Nagpur. ludian J. Ent. 10 : 291-292,

CHATTERIJEE. N.C. 1954. The problem of the jute semilooper and jute hairy caterpillar in West Bengal and
their control. Sci. & Cult. 19 ;: 432-435,

CHAKRAVORTY. S. & MANDAL, P.K. 1977. Growth trend of larval instars of jute leaf pest Diacrisia
obligua (Walk.). Geobios. 4 : 222-223,

CHAKRAVORTY. S. & MANDAL, P.K. 1989. Morphological identity of three jute leaf-eating caterpillars.

Indian J. Ent. 51(2) : 220-221.

CHAND, P.. 1975§. Pfe!imingry investigations_on the antifeeding properties of Triphenytin acetate (Brestan-
60) against Diacrisia obliqua Walker. Indian J En. 37(3): 316-317.

CHAND. P. 1975b. Host preference in Diucrisiu obligua (WIK.) (Lepidoptera : Arctiidae, :

Science & Culr. 41 :6094-606. Al # fapidopten Arctiidae) in the fields.

CHAND. P. 1979. Polyhedrosis of Diacrisiu obliqua Walker. Iidian J. Ens. 41(2): 194,

CHAND. P. 1979b. Utilization of food by the Bihar hairy caterpillar. Diacrisia obligua Walker. Didian J
Em. 41(3): 237-239.

CHAND. P. & PRASAD. D. 1978. A new natural enemy of Diacrisiu obliqua Walker. Indian J fm 40(3) :
359,

CHAND. P. & SHARMA. N.N. 1977. Influence of crop association on insect pest incidence. Proc. Nam.
Acad. Sci. India. Sec. B. 43(4) : 108-114.

CHANDRA. P. & SINGH. Y.N. 1982. l-'listo'chemical analysis of the central nervous system of Diacrisia
obliqua (WIK.) during metamorphosis with reference to the breakdown and reformation of the neural
lamella. Indian Zoologisr. 6(1-2) : 37-45.

CHAUDHARI. S. & GITANJALL J. 1994. Insect baculoviruses as biocontrol agents. In: Biol.  Control Ins.
Pests (Goel. S.C. Ed.). U. P. Zoological Society, Muzaffamagar (India). pp- 11-16.

CHAUDHARI. S. & RAMAKRISHNAN. N. l9§8. Eff_ect of temperature, sunlight and UV-rays on the
infectivity of nuclear polyhedrosis virus of Bihar hairy caterpillar. Spilosoma obliguq (Walker). J. ent.
Res. 12(2) : 109-112.

CHAUDHARL. S. 1985. Effect of baculovirus infection on food intake and its utilization by the Bihar hairy
caterpillar. Diacrisia obliqua Walker. J. ent. Res. 9(2) : 149-152.

CHAUDHARIS. 1987. Combination effect of baculovirus of Diucrisia obligua Walkey in low doses of
insecticides and fertilizers on larval virosis. hilian J. Int. 49(4): 515-519.



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 13

CHAUDHARY. R.. RAL S. & SINGH. K.M. 1987. Economic injury level of the sesame leaf webber.
Antigastra catalaunalis (Dup.) in Delhi. Indian J. Pl Prot. 15(2) : 136-141.

CHAUDHARY. R.. SINGH. K.M. & SINGH. R.N. 1986. Pest complex and succession of insect pests in
Sesanuum indicum Linn. Indian J. Ent. 48(4) : 428-434.

CHAUDHARY. R.R.P. & BHATTACHARYA, AK. 1986. Bioecology of lepidopterous insects on winged
bean. Psophocarpus tetragonolobus (L.) DeCandoele. Mem. Ent. Soc. India.. New Delhi. No. 11. pp.

130.
CHAUDHARY. S. 1997. Effect of age of Spilosoma obliqua larvae on their susceptibility to nuclear

polyhedrosis virus. fndian J. Ent. 59(1) : 59-61.
CHAUDHURI. P.X. & TRIPATHI. A.K. 1989. Insect feeding deterrent from Echinops echinatus against

Spilosoma obliqua Walker. Entomon. 14(1) : 99-100.

CHAWDHURY. K.K. & SRIVASTAVA. B.B.L. 1990. Interaction of moulting inhibitor diaminofuryl-S-
triazine with Spilosoma obligua Wlk. Ann. Agri. Sei. Cairo. 35(2): 1011-1018. . )

CHHABRA. K.S. & KOONER. B.S. 1987. Susceptibility of different stages. of Bihar hairy caterpillar.
Diacrisia obligua Walker to some insecticides. Pesiicides. 21(6) : 22-24.

CHHIBBER. R.C. 1980. Note on ficld evaluation of antifeedant activity of triphenyl tin compounds against
Diacrisia obligua Walker on sugarbeet. Indian J. agric. Sci. 50(2) : 176-178.

CHUNDURWAR. R.D.. PAWAR. V.M.. KADAM. D.S. & DHAWANDER. S.D. 1991. Bioassay and
efficacy of some adjuvants for NPV of Spilosonta obliqua (Walker) on sunflower. .J. Maharashira Agril.
Univ. 16(3) : 369-371.

DABI, RK.. MEHROTRA, P. & SHINDE. V.K.R. 1980. Bioefficacy of different levels of Bucillus
thuringiensis Berliner against Diacrisia obligua Walker. J. ent. Res. 4(2) : 231-233.

DAHALE. P.S.. PURI. S.N. & BILAPATE. G.G. 1988. Biometrics, growth and development of Diacrisiu
obligua (Walker) on different hosts. J. Maharashtra Agril. Univ. 13(2) : 164-168.

DAS.B.B. & RAY. S. 1988. Insect pest incidence on groundnut in Tripura. [ndian J. Ent. 50(3) :387-388.

DAS. G.M. 1948. Insects and mite pests of Jute. Sci. & Culr. 14(5) : 186-190.

DAS. G.P. & BHUYAN. N.I. 1984. Mating in jute hairy caterpillar, Diacrisia obliqua Walker. Bangladesh J.
Zool. 12(2) : 115 -116. )

DASS, R. & PRASHAD. B. 1984. Rearing of important lepidopterous pests on known artificial diet and
screening for preferred hosts of parasite. Telenomus remus Nixon (Hymenoptera : Scelionidae). J. ent.
Res. 8(1): 89-92.

DAY]F(\)K/“]\III- S. & RAY. 8.N.1998. Selection of food plants by Spilosoma obliqua Walker. Insect Env. 4(1) :

DEAN, G.J. 1979. The major insect pests of rice, sugarcane and jute in Bangladesh. PANS. 25(4) : 378-385.

DEKA. N.K.. PRASAD. D. & CHAND, P. 1987. Succession and incidence of insect pests in chickpea. Cicer
arictinum L. Giomale ltaliano di Emtomologia. 3(17) : 421-428.

DESHMUKH. P.D.. RATHORE. Y.S. & BHATTACHARYA. A.K. 1976. Host range of Bihar hairy
caterpillar Diacrisia obligua Walker. Bull. Ent. 17 : 85-99.

DESHMUKH. P.D., RATHORE. Y.S. & BHATTACHARYA. A.K. 1977a. Effects of temperature and larval
food on the width of the head-capsule of Diacrisia obliqua Walker. Indiun J. Ent. 39(4) : 333-340.
DESHMUKH. P.D.. RATHORE. Y.S. & BHATTACHARYA. A.K. 1977b. Studies on growth and
C!EVGIOP""?“I of  Diacrisia obliqyua Walker (Lepidoptera : Arctiidae) on 16 plant species. Zeiisch.

Angew. Ent. 84(4) : 431-435.

DESHMUKH. P.D., RATHORE. Y.S. & BHATTACHARYA. A.K. 1979. Larval survival of Diacrisiu
obligua Walker on several plant species. Indian J. Ent. 41(1) : 5-12.

DESHMUKH. P.D.. RATHORE. Y.S. & BHATTACHARYA, A.K. 1982. Effect of temperature on the
growth and development of Diacrisia obliqua (Walker) on five host plants. fndian J. Eni. 44(1) : 21-33,

DHALIWAL. 1.S. 1988. Development of Diacrisia obliqua Walker on some fodder crops. J. Res.. Punjuhb
Agril. Univ. 25(4) : 616-618. .

DHALIWAL. 1.S. 1993. Role of some weeds in the carry over of Spilosoma obliqua (Walker) to Egyptian
clover (frifolium alexandrium L.). J. Res.. Punjab Agril. Univ. 30(3-4) : 168-170. ’

DHALIWAL. J.S. 1997. Sesamum indicum (Gingelly) as trap crop tor Bihar hairy caterpillar (Diucrisia
obligua Walker) infesting cowpea. Insect Env. 3(3) : 84.

DHURI. A.V. & SINGH. K.M. 1983. Pest complex and succession of insect pests in black gram Figi
mungo (L.) Hepper. Indian J. Ent. 45(4) : 396-401.



14 S.C. GOEL. S. KUMAR AND D.K. BHARDWAJ

DHURI. A.V.. SINGH. K.M. & SINGH. R.N. 1984. Incidence of insect pests in black gram Vigna numngo
(L.) Hepper. Indian.J. Ent. 46(3) : 270-276. - .
DHURI. A.V.. SINGH. K.M. & SINGH. R.N. 1986. Effect of intercropping on population dynamics of insect

pests of black gram. Vigna mungo (L.) Hepper. Indian J. Ent. 48(3) : 329-338.

DJOU. Y.W. 1938. A lima bean leaf-feeder. Diacrisia obliqua Walker (Lepidoptera : Arctiidae). Lingnan
Sei. J. 17(4) : 639-645.

DU PORTE. E.M. 1915. On the nervous system of the larva of Sphida vbliqua Walker. Ontavwa Trans. R. Soc. .
Canuda. 8 (sec. A): 225-253.

DUTT. N. 1964a. Distribution of the major pests of jute in the Indian Union. Proc. Zool. Soc. Bengal. 17(2) :
125-133.

DUTT. N. 1964b. Jute pests. In : Entomology in India. Indian. J. En. Silver Jubilee Number. pp. 59-71.

DUTTA. P.. BARUA. N.C.. CHAUDHURLI R.P. & SHARMA, R.P. 1989. Insect feeding deterrent principle
from Fupatorium ayapana Vent. J. Res., Assam Agril. Univ, 10(1-2) : 74-77.

DUTTA. P.. CHAUDHURIL R.P. & SHARMA. R.P. 1993. Insect feeding deterrents from Tithonia
diversifoliu (Hemsl.) Gray. ./ Environmental Biol. 14(1) : 27-33.

FALEIRO. I.R. 1984. Exploration of pest management aspects in cowpea Vigna unguiculate (L.) Walp.
Ph.D. Thesis, LARI. New Dethi, India.

FALEIRO. J.R. & SINGH. K.M. 1985. Yield-infestation studies associated with insects infesting cowpea.,
Vigna unguiculata (L) Walp. Indian J. Ew. 47(3) : 287-291.

FALEIRO. JR.. SINGH. K.M. & SINGH. R.N. 1986. Pest complex and succession of insect pests of
cowpea. Figna unguiculara (L.)y Walp. Indian J. Enr. 48(1) : 54-61.

FALEIRO. IR.. SINGH. K.M. & SINGH, R.N. 1990. Influence of biotic factors on the population buildup of
important insect pests of cowpea Vigna unguiculata (L.) Walp. .and their abiotic agents recorded at
Delhi. Indian. J. Ent. 52(4) : 675-680.

GAKHAR. SK. & NAGPAL. V. 1989, Changes in free amino acids in the excreta during the larval growth
of ;)iucrf.s'ia obliqua (Lepidoptera : Insecta). Proc. Indian Nat. Sci. Acad. Part B (Biol. Sci.). 55(5-6) :
377-380.

GANGRADE. G.A. 1976. Terminal technical report on the project on assessment of effects on yield and
quality of soybeans caused by major arthropod pests. JNKVV, pp. 144,

GANGRADE. G.A.. SINGH. O.P. & MATKAR. S.M. 1975. Soybean yield losses in response to damage by
varying levels of three lepidopterous larvae. Indian J. Ent. 37(3) : 225-229,

GANGULY. R.N. & GHOSH. M.R. 1969. On the biology and control of the Jute hairy caterpillar, Diacrisia
obliqua WIk. (Lepidoptera : Arctiidae). Jute Bull. 31 : 1-5.

GANGWAR. S.K.. SINHA. P.S.. DUTTA. AK.. SINGH. B.D. & SINHA. S.S. 1994. Incidence of diseases
and pests of mulberry in Chotanagpur (Bihar). Karnataka J. Agri. Sci. 7(4) : 487-489.

GARGAV. V.P. & BICHOO. S.L. 1972. Efficacy of some modem insecticides against Diacrivia obligua
Walker on soybean. JNKFI Res. J. 6(2) : 154-155.

" GARGAV. V.P. & KATIYAR. O.P. 1971a. Some new hosts of Diucrisia at Raipur. M.P. Indian 1 Hort
28(4) : 316.

GARG}(\V. V.P. & KATIYAR. O.P. 1971b. Laboratory trial against Diacrisia obliqgua Walker. Pesticides.
5(7): 14-15.

GENT(R)Y. LW. 1965. Diacrisia obliqua (WIK.). jute hairy caterpillar. In : Crop insects of northeast Africa-
southwest Asiu. Agric. Handbook No. 273. ARS. USDA. pp. 20.

GHATAK. S.S. & BHUSAN. T.K. 1995. Evaluation on the ovicidal activity of some indigenous plant
extracts on Bihar hairy caterpillar. Spilosoma obliqua (WIK.) (Arctiidae: Lepidoptera). Em. & FEcol.
13(2) : 294-296.

GHOSH. T. 1983. Hand Book on Jute. FAO PL. Prod. & Prot., Paper No. 51. pp. 219.

GOEL. S.C. 1983. Insect succession and community organization in relation to sunflower. In : Ins. Ecol &
Resource Management (Goel, S.C. Ed.).. U. P. Zoological Society. Muzaffamagar (India). pp. 147-152.

GOEL. 8.C. 2001. Memoir on Bihar hairy caterpillar, Spilosoma obliqua Wik. (Lepidoptera - Arctiidae).
U.P. Zoolggical Society. Muzaffamagar (India). pp. 142.

GOEL.S.C. & KUMAR. A. 1981. Cephalic demarcations and chaetotaxy of larval Diacrisia obligna (Wlk.)
(Arctiidae). Uttar Pradesh J. Zool. 1 : 6-15.

GOEL. S.C. & KUMAR. A. 1982a. Application of Dyar's rule to the head appendages of Diucrisia obliqua
(WIK.) (Arctiidae). Geobios new Reports. 1:26-31.



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 15

GOEL. S.C. & KUMAR. A. 1982b. An ecological stress of insect complex on sunflower in Uttar Pradesh
(India). In : Proc. Sym. Ecol. Anini. Popul.. Zool. Surv. India. Pt. 3. pp. 83-91.

GOEL. S.C. & KUMAR. A. 1983a. Studies on the morphology of the larval instars of Diacrisia obliqua
(WIk.) (Arctiidae) 4nn. Ento. Soc. Quebec. 28(1) : 2-12.

GOEL, S.C. & KUMAR. A. 1983b. Morphology and weight loss in the pupa of Diacrisia obligua (WIK.)
(Lepidoptera : Arctiidae). Ann. Entomol. Soc. Am. 76(3) : 437-440.

GOEL, S.C. & KUMAR. A. 1985. Energy metabolism in Bihar hairy caterpillar. Diacrisia obliqua (WIk.)
(Lepidoptera : Arctiidae). Trop. Ecol. 26 : 65-71.

GOEL, S.C. & KUMAR. A. 1989. Seasonal build up of insect pests on a monsoon crop of sunflower in an
agroecosystem. [ndian J. Ent. 51(4) : 458-464.

GOEL, S.C. & KUMAR. A. 1990. Insect pests and predators associated to sunflower in winters of northem

‘ India. Indian J. Enr. 52(1) : 39-45.

GOEL, S.C. & KUMAR. S. 1991a. Efficacy of synthetic pyrethroids and quinalphos against Bihar hairy
caterpillar. Spilosoma obliqua (Walker) and sesamum sphinx. Acherontia styx (Westwood) infesting
sesamum (Sesamm indicnm L), Joent. Res. 15(1) : 15-19.

GOEL. 8.C. & KUMAR. S. 1991b. Ovicidal action of synthetic pyrethroids on the eggs of Bihar hairy
caterpillar, Spilosoma obligua (Walker) and sesamum sphinx. Acherontia styx (Westwood). Entomon.
16(3) : 237-239, )

GOEL. S.C.. KUMAR. A. & SINGH. J. 1986. Variation in nutritional behaviour of hairy caterpillar,
Diacrisia obliqua (WIk.) (Arctiidae) and Lymantria marginata WIk. (Lymantriidae). Urtar Pradesh J.
Zool. 6(2) : 215-223.

GOPE. B. 198]1. A promising predator of Bihar hairy caterpillar and bunch caterpillar. Two & a Bud. 28(2) :
47-48.

GOVINDAN. R.. SARAYANASWAMY, T.K.. GURURAJARAO. MR. & SATENAHALLL S.B. 1989.
Insects infesting wild mung Vigna vexillata in India. Env. Ecol. 7(2): 513. ] o

GREWAL. G.S.. SINGH. G. & SANDHU. S.S: 1978. Chemical control of Bihar hairy caterpillar, Diacrisia
obliqua Walker, infesting sesame. Indian J. agri. Sci. 48(10) : 598-600. L e

GUJAR. G.T. & CHAUDHARI. S. 1983. Biochemical aspects of nuclear polyhedrosis virus infection in the
larva of Diacrisiu obliqua Walker. Indian J. Ent. 45(4) : 368-372. 1

GUPTA. B.M., DABI. R.K.. GUPTA, H.C. & SHARMA. S.K. 1979. Effect of host plants on the larva
development of Diucrisia obliqua Walker. J. ent. Res. 3(2) : 224-226. . . .

GUPTA. B.M. & SHARMA., S.K. 1980. Evaluation of triphenyl tin hydroxide as antifeedant against the
larvae of Diacrisia obliqua Walker. J. Ent. Res. 4(1) : 107-109. o : d

GUPTA, MANJU. & RANA. R.S. 1991. Effect of Bacillus thuringiensis var. thuringiensis Berliner on dry
matter utilization by Spilosoma obliqua Walker (Lepidoptera : Arctiidae). Indian J. Ent. 53(1): 5?-65'- )

GUPTA. MRIDULA.. SINGH. R. & GUPTA. P.K. 1994. Ovicidal activity of diflubenzuron on Diacrisia
obliqua. Indian J. Ent. 56(4) : 429-430. .

GUPTA. P.K. & SINGH. J. 1988. Effect of some granular insecticides on leaf-eating caterp
greengram. [ndian J. Ent. 50(2) : 143-146.

GUPTA. S.C. 1982. Effect of food on the development of Diacrisia obliguc
219. 2 p

GYAWALL B.K. 1988. Damage and yield loss of soybean from Bihar hairy caterpillar (Lepidoptera :
Arctiidae). Qrly, Newsl. Asia & Pacific Pl. Prot. Commission. 31 (3) : 35-41.

HAMPSON. G.F. 1901. Catalogue of the Lepidoptera, Phalanae. British Museun. 3 : 289-291. .
HAQ. M.. KARIM, A.N.M.R. & ALAM. S. 1984. Preliminary study of varietal reaction of soybean cultivars
to leaf defoliators, Trop. Grain Legume Bull. 29 : 35-37. ) . .
HAQ. M., KARIM, A.N.M.R. & ALAM, S. 1985. Preliminary study of varietal reaction of soybean cultivars

to leaf defoliators. Trop. Grain-Legume Bull. 30 29-30. o

HAZARIKA, S.H. 1952. Jute hairy caterpillar (Diacrisia obligua WIK.). In : Destructive insects of Eastern
Pakistan and their control. East Bengal Govt. Press, Dacca. pp. 27-28. .

HOQUE. M.R. 1969. Effects of certain chemosterilants on jute hairy caterpillar. Diacrisia obliqua Walker.
M.Se. (Ag.) Thesis. BAU. Mym. pp. 46

HOQUE. M.R.. BHUIYAN. N.I. & BORKOVEC. A.B. 1978. Evaluation of certain chemosterilants for the
Jute hairy caterpillar. Diacrisia obliqua Walker (Lepidoptera : Arctiidae). II. Inducing sterility in the
newly emerged moths. Bangladesh J. Agrie. Sci. 5(2) : 159-171.

illars in

: Walker. Geobios. 9(5/6) : 215-



16 S.C. GOEL, S. KUMAR AND D.K. BHARDWAJ

HUSAIN, M. & BEGUM, M. 1995. Food preference of jute hairy caterpillar. Spilosoma obliqua (W.). on
some varieties/mutants of jute. Bangldesh. J. Ent. 5(1/2): 57-59.

HUSSAIN. T. & SAEED, M. 1982. Susceptibility of 5" instar Diacrisia obligua WIk. larvae to
organophosphorous insecticides. Pakistan J. Sci. & Ind. Res. 25(3) : 71-73.

HUSSAIN, T. 1993. Diacrisia obliqua Wlk. (Arctiidae : Lepidoptera) : mating frequencies of laboratory
reared moths. Pakistan J. Zool. 25(4) : 351-353. .

HUSSAIN. T., BHATTI, M.A. & WAHLA, M.A. 1987. Effect of different food plants on mating and
oviposition of Diacrisia obligua WIk. Pakistan J. Zool. 19(3) : 253-256. , :

ISLAM, B.N. & SARDAR, M.M.A. 1971. Studies on the phase variation in jute hairy caterpillar, Diacrisia
obliqgua Walker (Lepidoptera : Arctiidae). Pakistan J Zool. 3(1) : 101-121.

ISLAM, B.N. & ALAM, M.Z. 1979. Mating behaviour of jute hairy caterpillar, Diacrisia obliqgua Walker
(Lepidoptera : Arctiidae). 1. Precopulatory behaviour pattems in adults. Appl. Ent. & Zool. 14(3) : 303-
309.

ISLAM. B.N. & ALAM, M.Z. 1980. Mating behaviour of jute hairy caterpillar, Diacrisia obliqua Walker
(Lepidoptera : Arctiidae). 2. Rate of catch of male moths by virgin female traps. Appl. Ent. & Zool.
15(3) : 299-309.

ISLAM, B.N. & SANA. D.L. 1974. Virus disease of jute hairy caterpillar. Diacrisia obliqua Walker
(Lepidoptera : Arctiidae) in Bangladesh. Bangladesh J. Zool. 2(1) : 283-287,

ISLAM, B.N. & USMANI. M.A H. 1972. Mass rearing of jute hairy caterpillar. Diacrisia obliqua Walker
(Arctiidae : Lepidoptera) on artificial diets. Nuclear Sci. & Appl. 6(A) : 88-93.

ISLAM, B.N.. HOQUE, M.R. & BORKOVEC, A.B. 1971. Chemosterilization of jute hairy caterpillar.
Diacrisia obligua Walker by injection of certain chemical sterilants. Abs 23" Pakistan Sci. Conf.
Peshavar. D-47, 48,

ISLAM, B.N., HOQUE, M.R. & BORKOVEC, A.B. 1975. Evaluation of certain chemosterilants for the jute”
hairy caterpillar, Diacrisia obligua Walker (Lepidoptera : Arctiidae) I. Differential response of pupal
stage to the topical application of the chemosterilants, Nuclear Sci. & Appl. 8(A) : 40-47.

ISLAM, W.. AHMED. K.N..& JOARDER, O.1. 1984, Timing and extent of damage caused by insect pests of
green gram (Vigna radiata L.) in Bangladesh. Crop Prot. 3(3) : 343-348.

ISLAM, W., AHM:ED. K.N..NARGIS, A. & ISLAM, U. 1983. Occurrence, abundance and extent of damage
caused by insect pests of groundnut (4rachis hypogaea L.). Malaysian Agril. J 54(1) : 18-24.

JABI:ZI; 1:;2‘ !l9l74. gualitative studies of the amino acids in the different developmental stages of jute

' wlar. Diacrisi, I ii . i i
ud B;!F}. prvinglag 44!0 obligua Walk. (Arctiidae : Lepidoptera) and its host plants. M.Sc. (Ag)

JACOB, A. & THOMP%S. M.J. 1972. A nuclear polyhedrosis virus of Diacrisia obligua (Wlk.) (Arctiidae :
Lepidoptera). Agric. Res. J Kerala, 10(2): 182,

JACOBiA. & THOMAS, M.l 1974. Nature of inclusion bodies of a nuclear polyhedrosis virus of Diacrisia

JAlNobl[;qgu (Walker). Agric. Res. J. Kerala, 12(1) : 82-83.

. D.C. & TRIPATHI, AK. 199], cedi ‘tivity aponin glycosi
P75, Rarc S LAt l. Insect feeding deterrent activity of some saponin glycosides.

JA]Né:gfézlgg'f. Antifeedant activity saponin from Balanites roxburghii stem bark. Phytochemistry. 26(8) :

JAIPAL, S. 1985. Evaluation of diflubenzuron for the control of Bihar hairy caterpillar. 4nn. Applied Biol.
(suppl). 6 : 20-21.

JALIL,. AFM 19?8. Biolog@cal studies of Apanteles obliquae (Braconidae) and its efficiency in controlling
Diacrisia obliqua (Arctiidae) in nature. Jute Res, Instt., Dhaka. pp. 9.

JAYARAJ. S. 1986. Managen:lent of soybean pests. In :  Pest and disease management : oilseed, pulses,
millets and cotton (Jayaraj, S. Ed.). T.N. Agricultural University, Coimbatore, pp. 132-135

JAYARAJ, 8. 1993. In : Souvenir World Neem Conf., 24-28, February, Bangalore, Indi .

JHA. S. & ROY . ; ry, Bang . India. pp. 37-43.

.S OYCHAUDHURY, N. 1990. Evaluation of some plant extracts as antifeedants against Diacrisia

08 };fﬂ;ﬂg’ {l\gsa;kerrq) and iSr'rophr}’us oryzae (Linn.). Science & Cult. §6(2) : 74-76.

.R.C. . Natural enemies on diffi i i i
Science & Culr, 48(11) . 385 388, erent pests of agriculture importance in and around Hyderabad.

JOSHI, R.C., RAO RK & Rf.\O. B.H.I.{. 1983. Occurrence of Telenonus (Aholeus) molorchus Nixon as an

egg parasitoid of Bihar hairy caterpillar. Indian J Fnt 45(4) : 499.



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 17

JYOTHI. K.N.. PRASUNA. A.L.. SIGHAMONY. S.. PRASAD. AR. & YADAV, ].S. 1997. SEM of
pheromone gland of arctiid moth, Diacrisia obligua Walker-Evidence from electroantennogram and
wind tunnel bioassays. Proc. Indian Nat. Sci. Acad. B63(5) : 411-418.

KABIR. A."1984. Morphogenesis of some organ systems of the jute hairy caterpillar, Diacrisia obligua
Waiker (Lepidoptera : Arctiidae). Ph.D. Thesis., Univ. of Dhaka, Bangladesh. pp. 274.

KABIR. A. 1986. Rectal pads in the jute hairy caterpillar, Diacrisia obliqua Walker. Bangladesh J. Zool.
14(1) : 83-88.

KABIR. A. 1987. Peritrophic membrane of the jute hairy caterpillar. Diucrisia obliqua Walker Bangladesh J.
Zool. 15(1) : 9-16.

KABIR. A. 1989. Morphology and histology of the larval alimentary canal of the jute hairy caterpillar. J.

Asiatic Soc. Bangladesh (Sci.). 15(2) : 73-86.

KABIR, A. 1990. Testicular development and spermatogenesis in Spilosoma obliqua (Walker). J. Banglad.
Acad. Sei. 14(1) : 81-90.

KABIR. A. 1993. Morphology of the alimentary canal of Spiloxoma obliqua (Walker) (Lepidoptera :
Arctiidac) during metamorphosis. /. cAsiatic Soc. Rangladesh (Sei). 19(2) - 81-91.

KABIR. A. & AMEEN. M. 1986. Anatomy and histology of the alimentary canal of adult Diucrisic obligua
Walker (Lepidoptera : Arctiidac). Bangludesh J. Zool. 14(1) © 49-57.

KABIR. A.. AMEEN. M. & MEOLA. S. 1992. Metamorphosis of the malpighian tubules of Diacrisia
obligua Walker. Southeastern Entomologist. 17(1) : 41-47.

KABIR. A.. KABIR. S.M.H.. MIAH. H.A. & BEGUM. S. 1985. Food intake and egestion time in the jute
hairy caterpillar, Diacrisio obliqua Walker. J. Asiatic Soc. Bangladesh (Sci.). 11 : 93-97.

KABIR. A. & MIAH. H.A. 1987. Effect of certain food plants on the growth and development of jute hairy
caterpillar, Diacrisia obliqua Walker. Bangladesh J. Zool 15(2) : 177-182.

KABIR. A.K.M.F. 1966a. How to combat insect pests of jute. Jute & Juie Fabrics. Pakistan. 6(1) : 7-8.

KABIR. A.K.M.F. 1966b. Phase variation in jute hairy caterpillar, Diacrisiu obliqua Walk. (Lepidoptera :
Arctiidae). Sind. Univ. Res. J. (Sci. Ser.). 2(1) : 79-81.

KABIR. A.K.M.F. 1975. In : Jute pests of Bungladesh. Bangladesh Jute Res. Instt., Dacca. pp. 13-18.

KABIR. A.KMF. & KHAN. S.A. 1968. Bioassay of some insecticides for the control of Jute hairy
caterpillar. Diacrisia obligna Walker (Lepidoptera : Arctiidae). Sei. & Industry. 6(1-2) : 131-138.

KABIR. A.K.M.F. & KHAN. S.A. 1969. Biology and life history of jute hairy caterpillar. Diacrisia obliqua
Walker. in East Pakistan. Pakistan J. Zool. 1(1) : 45-48.

KABIR. A.K.M.F. & SIRAJUDDIN. M. 1970. Some effects of gamma irradiation on jute hairy caterpillar.
Diacrisia obligua Walk. Abs, 217 - 22 pakistan Sci. Conf. Rajshahi. p. D-57.

KABIR, S.M.H. 1971. Biology of the jute hairy caterpillar, Diacrisia obliqua Walker. Proc. 3" A4ABE Conf. .

Munilla. pp. 59-63.

KABIR. SM.H. & MALEQUE, M.LULM.A, 1974, Effectiveness of some organophosphorous insecticides
against the jute hairy caterpillar, Diacrisia ohliqua Walker. Bangludesh J. Zool. 2(2) : 115-124.

KADAM. IR KHETRALIS. AR, & BADE, B.A. 1993. A note on the damaging behaviour of Bihar hairy
caterpillar. Spilosoma obliqua Walker (Arctiidae : Lepidoptera) on sunflower. Pl Prot. Bull. 45(2-3):

7.

KAK:;\R. K.L. & DOGRA. G.S. 1989. Some natural enemies of Lepidopterous pests in Himachal Pradesh.
Agri. Sci. Digest. 9(2) 74-76

KALRA. A.N.. DAVID, H. & SRIVASTAVA. T.N. 1966. Drino (Prosturmia) sp. (Tachinidae : Diptera). as
a parasite of Diucrisia obligua (W.). Indian J. Ent. 28(4): 556-_5?'{.

KALRA. V.K. 1984. Record of two new species of Apanteles parasitising Spilosoma obligua (WIK.). Indian
J PL Pror. 12(2) 1 155.

KALRA. V.K. 1985. Carcelia sp. parasitising Spilosoma obliqua (Walker). Harvana Agri. Univ.. J. Res.
15(4) : 471-472. _

KARIM. M. & FAROOQUE. M. 1976. The rearing and effect of gamma rays on larval and pupal stages of
jute hairy caterpillar. Diacrisia obligue Walker. Progr. Rep. 1973-76. Bangladesh Atom. Energy
‘Comm.. Dacea. pp. 18. . ) _ o

KATIYAR. K.N. & SHARMA, V. 1987. Comparative Sl’ll‘dlES on Il.]dl‘dl:l anfi‘ Philippine strains of Apanreles
obliguae walker. a parasitoid of Diacrisia tfhﬁfﬂ:’(f. 1 rans. J’nd_m_n Soc. hl.'ch. 12(1): 23-25,

KATIYAR. 0.P. & MUKHARIJI. S.P. 1985. Toxicities of insecticides against Diacrisia obliqua Walker.
“cdionn 4. ke 4721 1211214,



18 S.C. GOEL, S. KUMAR AND D.K. BHARDWAI

KATIYAR, O.P.,LAL. L. & MUKHARII. S.P. 1975a. Requnse of newly hatched caterpillars of Diacrisia
obliqua Walker to certain host plants. Indian J. Ent. 37(1) : 57-59. . e laival
KATIYAR, O.P.. MUKHARJI, SP. & LAL. L. 1975b. Ef_’fect of cgnam vegetablesj 9"107 10;
development of Diacrisia obliqua Walk. (Lepidoptera : Arctiidae). Indian J. Hort. 32(1-2) : —l- ] . val
KATIYAR, O.P., MUKHARIJL S.P. & LAL. L. 1976. Effect of certain natural food plants on the lar
development of Diacrisia obliqua Walker. Indian J. Enr. 38 (2) : 130-133. .
KHALEQUE, M.A. 1982. Diacrisia obligua Walker. In : Sovbean seed quality and stand establishment.
Proc. Conf. Sci. Asia.. Colombo, Sri Lanka, January 25-31. 1981. pp. 133-135. ) o .
KHAN, M.A.. ROHITASHWA & AGNIHOTRI, MEENA. 2001. Efficacy of NPV and its compatibility with
different insecticides against Spilosoma obligua Walker. Shashpa. 8(1) : 69-74, ) .
KHAN. S.A. 1966. Bioassay of some insecticides for the cohtrol of different instars of jute hairy caterpillar,
Diacrisia obligna Walker (Arctiidae : Lepidoptera). M.Sc. (4g.) Thesis, BAU My, pp. 116. B
KHATTAK. S.U., JABBAR, A. & HUSSAIN. N. 19914, Chemical control of hairy caterpillar. Diacrisia
obliqgua Walk. Pakistan J. Zool. 23(2): 149-151. )
KHATTAK. S.U.. JABBAR. A. & HUSSAIN. N. 1991b. Studies on host plants of hairy caterpillar, Diacrisia
obliqua WIk. in Peshawar. Pakistan J. Zool. 23(4) : 297-300.
KOTIKAL. Y.K. & DEVAIAH. M.C. 1988. Evaluation of some sclected insecticides for their efficacy
against black headed caterpillar, Spilosoma obligua Walker on mulberry. Pesticides. 22(9); 11-15.
KRISI-]INA_IAH. K., PRASAD. V.G. & MOHAN. N.J. 1975. New records of alternate hosts of mbncc.o
caterpillar. Spodoptera litura (Fab.) (Noctuidae : Lepidoptera) and Bihar hairy caterpillar. Diacrisia
obligua WIk. (Arctiidae - Lepidoptera). Current Sei 44(4) : 138.
SHNAMURTHI, B. & USMAN, S. 1954, Some insect parasites of economic importance noted in
Mysore. Indian J Ent. 16 - 327-344.
KULKARNY, HL. 1967. Diacrisia obligua. In : General Entomology for Agricultural studems. Asia
Publishing House, London. pp. 190.
KUMA.F{, A. & MEHTO, D.N. 1996, Relative efficacy of different insecticides against the pests infesting urd
(Vigna mungo L. (Hepper). J.ent. Res, 20(4) : 309-312.
K , A, 1983a. Bloe?ologica! studies on energetics of certain lepidopterous caterpillars in western Uttar
Pradesh. Ph. D. Thesis, Meerur [ fniversiry. Meerur (India).
KUMAR: A 19'83b. Co!lsump'tion and utilization of sunflower leaves in reference to ecological efficiencies
;25:;:': w;:;ght basis ??gng] tl:;ecd?jlo?lgma] stages of Diacrisia obliqua (WIK.). In : Ins. Ecol &
rce Managemeni (Goel, S.C. Ed.). U. - Zoological Society. Muzaffamagar (India). pp. 236-246.
KUMAR, A. 1983c. On the structure of larval head a  Diacrisi i Y L epidos E
A ] f ppendages of Diucrisia obl WIK,) (Lepidoptera :
Arctiidae). Utter Pradesh J Zool J3:35-41, P ’ ‘ e {  Pmpicopers
KUMAR, A.. SINHA. AK.. YAZDANL. S.S. & SINGH. R. 1998. Incidence of insect pests in urd [(Figna
mungo (L.) (Heppen)). Shastpa. (1) : 113.114. '
KUMAR, N & Y@AV. RP 19873.' ,A new record of parasitism of Afercoryy nr. arctiicida Viereck
g?g;ﬂenoplera : Braconidae) on Spilosoma (Diacrisia) obliqua Walker, Current Sei. 86(21) : 1122-
KU'MAR N. & YA];)A.V. R.P. .1987b. Records of Blepharella lateralis Macquart and Carcelia Sp.-two
|nld|genou53parasu0[ds gf Spilosoma (Diacrisia) obligua Walker from Bihar (India). Current Sci 56(22)
1 1192-1193.
KUMAR, S. & BHATTACHARYA, A K. 1988. Effect of plant density on the incidence of insects associated
with soybean. Indian J. En. 50(2): 185-192.
KUMAR, S. & BHATTACHARYA. A.K. 1989, Influence of different row spacing on the incidence of some
insects of soybean. /ndian J En. SI(1): 1-7.
KUMAR, V.-& TEWARI, S.K. 1995. Role of head sensory receptors of silkworn, Bombyx mari L. in
discrimination of food plant. fndian J exp. Biol. 33(5): 375-378. ’ .
KUNDU. G.G. 1991. Control of Bihar hairy caterpillar, Spitosoma obligua W 1k i i
4 qua Walker (Lepid a : Arn
on soybean. fndian J. Ent. 53(3):491-493. Spiopten; Arctiidac)
. X s. . s 0 ertl. Tech. Center for Asian & Pacifi y iwa
No. 287. pp. 35-36. acite Reg.. Taiwan.
KURUVILLA. §. & JACOB. A. 1980. Pathogenicity of the entomogenous fungus Puceifonyee

5 . ; s farinosis
(Dickson ex Fries) to several insect pests. Entonon. 5(3) : 175-176. d



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 19

LAL. L. & MUKHARIL S.P. 1979. Studies on the relative food preference of Diacrisia obligua Walker
(Arctiidae : Lepidoptera). Zool. Beitr. 25(1) : 19-21.

LAL. L. & MUKHARIJI. S.P. 1978. Growth potential of Diacrisia oblignua Walker in relation to certain food
plants.” fndian J. Ent. 40(2) : 177-181.

LAL, L. & VERMA. K.D. 1980. Effect of host plants on the relative toxicity of certain insecticides against
Diucrisia obligua. Indian J. Pl. Prot. 8(1) : 36-40.

LAL. O.P.. SHARMA_ S.R. & SINGH. R. 1994. Field resistance in different hybrids of cauliflower against
Bihar hairy caterpillar. Spilosoma obliqua Walker (Lepidoptera : Arctiidae). J. enr. Res. 18(1) : 45-48.

LAL. S.S. 1983. On the biology of Apanteles obliquae WIK. : a larval parasite of Diacrisia obligua Wik.
Indian J. Fnt. 20 : 291-295.

L.AlL. S.S. 1985. A review of insect pests of mung bean and their control in India. Trop. Pest Management.
31(2): 105-114.

LALL. B.S. 1958. On the biology of Apanieles obliquae (W1k.), a larval parasite of Diacrisia obliqua (WIk.).
Indian J. Eni. 20(4) : 291-295,

MALEQUE. M.U.M.A. 1970. Toxicological studies of some insecticides on jute hairy caterpillar, Diacrisia
obligua Walker, MLSe. (dg.) Thesis, BAU. M. pp. 50.

MALIK. K. & PARIHAR. S.B.S. 1996. Lepidopterous pest buildup. as influenced by abiotic factors on
tumnip. Mnsect Env, 2(3) 1 97-98.

MALIK. Y.P.. RAM. §. & SINGH. S.V. 1988. Seasonal variation in the population of various insect pests of
bean (Dolichos lablab L.). Farm Science J. 3(2) : 202-204.

MALL. S.B. & PAL. $. 1980. Free amino acids in the haemolymph of Diacrisia obliqgua Walker larva
(Lepidoptera : Arctiidae). Indian J. Ent. 42(3) : 422-425.

MALL. S.B. & PAL. S. 1982a. Comparative study of the carbohydrates in the food, haemolymph.
malpighian tubules and excreta of the larva of Diacrisia obliqua Walker (Lepidoptera : Arctiidae).
Annals Zool. 19(4) :187-194,

MALL. S.B. & PAL. S. 1982b. Free amino acids in malpighian tubules and excreta of larva of Diacrisia
obligua Walker. Indian J. Ent. 44(2) : 129-135.

MANDAL. S.K. & SENAPATI. S.K. 1989. Efficacy of insecticides and two organic acids for control of
Bihar hairy caterpillar (Spilosoma obliqua) (Lepidoptera : Arctiidae). Indian J. agri. Sci. 59(6) : 378-
380.

MASTAFA. M.G. 1973, The internal morphology of the adult Diacrisia obliqua Walker (Lepidoptera :
Arctiidae). M.Sc (Ag.) Thests, BAU, Mym. pp. 67.

MATHUR. A.C. 1962. Food plant spectrum of Diacrisia obliqua WIk. (Arctiidae : Lepidoptera). Indian J
L. 24(4) 1 286-287.

MATHUR. A.C. & SRIVASTAVA. 1.B. 1962. Insect pests of Mentha. Bull. Res. Lab.. Jamniu. 1(1): 49-50.

MAXWELL-LEFROY. H. 1906a. Hairy caterpillar pests of crops. Agric. J India. 1(1) : 187-191.

MAXWELL-LEFROY. H. 1906b. Hairy caterpillars. In : Indian Insect Pests. (Reprint 1971). Today &
Tomorrow's Printers & Publishers. New Delhi. pp. 193-195.

MAXWELL-LEFROY. H. 1907a. Insect pests of jute. Agric. J. India. 2 : 109-115. _

MAXWELL-LEFROY. H. 1907b. The more important insects injurious to Indian Agriculture. Mem. Dep.
Agric. India. It Ser. 1(2) 2 160. _ ) ) .

M AX\:‘VELL-LEFROY- H. 1909. Arctiidae. In : hidian Insect Life. A manual of the insects of the plants
(Tropical India). W. Thacher & Co.. London. pp. 434-449. ) o ‘

MEENAKSHISUNDARAM, K.S. & GUJAR. G.T. 1998. Purification and characterisation of gut alkaline
proteases from some lepidopteran larvae. Enfomon. 23(3): 157-1.66.

MIA. M.M. & KHANUM. S. 1972. Bibliography on jute. INA, Atomic Energy C_entre. Dacca. pp. 13.

MIA. M.M. & RAHMAN. M.S. 1969. Bibliography on jute. Agric. Div.. Atomic Energy Centre. Dacca. pp.
2

MOP.I‘)ZNTY. K.K.. CHAKRABORTY, D.P. & ROY. S. 1968. Antifeedant activity of oil fraction of seed of
some leguminous plants against Diacrisia obligua. Indian J. '4'2.'.",‘ Sei. 33‘(7) {579‘53_0-

MOTOBAYASHL T.. NUMAZAWA, K. & ENDO. Y. 1992. The increase of lan./al density of the mulberry
tiger moth. Spilosoma imparilis Butler (Lemyra imparilis), after overwintering in an area treated with
NPV in autum. Proc. Kanto-Tosan PL. Prot. Soc. No. 39. pp. 26.1-262.' - .

MRIG. K.K. & SINGLL R. 1981, Efficacy of insecticide dusts against Diacrisia obliqua Walker on garden

Bean. Pesticides. 15(6) 1 30-32,



20 S.C. GOEL, S. KUMAR AND D.K. BHARDWAJ

MUTHUKRISHNAN. J. & SENTHAMIZHSELVAN. M. 1987a. Effect of parasitization by Apamteles
flavipes on the biochemical composition of Diucrisia obliqua. Ins. Sci. Appl. 8(2) : 235-238.

MUTHUKRISHNAN. J. & SENTHAMIZHSELVAN. M. 1987b. On certain correlations between host
parameters and parasitoid production. Ann. Enr. 5(2) : 7-10.

NAG. A., KUMAR. A. & SINGH. A.K. 1992. Spatial distribution behaviour of the Bihar hairy caterpillar,
Spilosoma obliqgua Walker (Lepidoptera : Arctiidae) in a sesamum. Sesamum indicum Linn, field.
Arquivus de Biologia & Technologia. 35(3) : 459-468.

NAG. A.. RAINA, SK. & PUROHIT. C. K. 1995. Relative preference of Spilosoma  obligua Wik
(Lepidoptera : Arctiidae) to different mulberry varieties and its saptial distribution behaviour. Recent
Horticulture, 2(2) : 52-59.

NAGIA. D.K.. KUMAR. S. & SAINI, M.L. 1989. Antifeedant effect of synthetic pyrethroids to the larvae of
Bihar hairy caterpillar. Spilosoma ohligua Walker on mustard and castor plants. Untar Pradesh J. Zool.
9(2) ; 282-285.

NAGIA. D.K.. KUMAR., S. & SAINI. M.L. 1990a. Laboratory evaluation of some insecticides against Bihar
hairy caterpillar. Spilosoma obliqua (Walker) (Arctiidae : Lepidoptera) on castor (Ricimus communis L.).
Pl. Prot. Bull. 42(1-2): 13-16.

NAGIA, D.K.. KUMAR. §. & SAINI. M.L. 1990b,. Effectiveness of some insecticides to Bihar hairy
caterpillar. Spilosoma obligua (Walker) on cabbage. Pl Prot. Bull. 42(3-4) : 17-18.

NAGIAE. D.K.. KUMAR. S. & SAINI, M.L. 1990c. Relative toxicity of some important insecticides to Bihar
hairy caterpillar, Spilosoma obligua (Walker) (Arctiidae : Lepidoptera). ./ enr. Res. 14(1): 60 -62.

NAGIA, D.K:. KUM{\R‘. S. & SAINL M.L. 1991. Effect of three different host plants on the biology and

population multiplication potential of Spilosoma obliqua (Walker) (Lepidoptera : Arctiidae). PI. Prot.
Bull. India. 43(3-4) : 6-8,

NAGIA. DK., KUMAR S.: SAIN.I.‘M.L. & SHARMA. P. 1990. Persistent toxicity of some insecticides to
mustard aphid, Lipaphis ervsimi (Kaltenbach) and Bihar hairy caterpillar, Spilosoma obligua (Walker)
on mustard. Indian J. Pl. Prot. 18(2) : 265-269.

NAGI!-‘:i. Il)l( KUMA_R. S.. sHARMA: P. & SAINI. M.L. 1989. Efficacy of some insecticides against eggs
and larvae of Bihar hairy caterpillar, Spilosoma obliqua Walker infesting mustard crop Brassica
campestris. Pl. Prot. Bull. 41(1-2) : 45-48

NAIR‘]?IIG'.I?‘)C:-K- 1975. Fibre crops. B. Jute. In s nsects & Mires of crops in India. 1.C.A.R.. New Delhi. pp-

NARAYANAN. K. 1985a. An artificial diet for rearing Spilos : - e . -

Eritiinan, 10055 550 rrearmg Spilosoma obliqua WIk. (Arctiidae Lepidoptera).

NAR?@?ﬁE?N K. 1985b. Susceptibility of Spilosoma obliqua Walker to Nosema sp. Current Sei. 54(10) :

ARAYANAN. K. 1986a. Occurrence of cvioplacii hedrosis vicie i A
N ey 1154);332?30??wnem£ of cytoplasmic polyhedrosis virus in Spilosoma obligua Walker.
NARAYANAN. K. 1986b. Studies on the cross-infectivity of nuclear polyhedrosis vi  dedi i 1
_ : ; i edrosis s of Aedivir ins
Moore (Noctuidae : Lepidoptera). Carr: Sor S57) : 372373 polyhedrosis virus of Adivina atkinsoni
NARENDRAN, T.C. & REMA. C.G. 1996. Three new species of Braconidae (Hy ] i
y 4 1 .
Ecobiol. 8(2) - 135-143, (Hymenoptera) from India. J.
NATH, P. & SINGH, A.K. 1996. Biology and insecticidal manag i i : :
> : ; gement of Bihar ha Spilos
obligua infesting groundnut. 4nn. Pl Pros Sei. 4(1) : 42-46, eetlac Spitconm

NATH, P. & SINGH, A K. 1998. Effect of intercropping of groundnut with millet ig
relative incidence of insect pests. Annals Pl Pros Sciences. 6(2) : 151-154, g weilfe

NAYAR, 'K.K.. ANANTHAKRISHNAN, .T.N. & DAVID, B.V. 1976. Diacrisia obligna, In - General &
Applied Entomology. Tata McGraw-Hill Publishing Co. Ltd.. New Delhi. pp. 263,

NEUPANE, F.P. 1991. Effect of §oybea|1 hosts on the development of the soybean hairy caterpillar
Spilosoma casignata Koll. (Lepidoptera : Arctiidae). Ins Sci. & Appl. 12(1-3): 189-192 .

NILUFAR. B. 1978. Histopathological effects in the gut tissues of the Jute hairy cat; i iacrisi

; ; e tpillar. Diacrisia
obligua Walker due to three organophosphorous insecticides. M.Sc Thesis. [ Iniversity of Dacca Dacca
pp. 46. T ’ )

OKIWE_LU: S.N.. UGWA. OA & AMADI. §.C. 1992, Insect to pest of leafy vegetables in River State.

Nigeria : 1I. Studies on life cycle and foliage consumption of Spilosoma (Diacrisiay maculosa Stoll.
(Lepidoptera : Arctiidae). ./ Afiican Zool 106(4) 283-288. ’



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 21

PACHORI. R.. RATHORE, V.S., RAWAT. R.R., JAKHMOLA, S.S. & KHATRI, A.K. 1980. Economic
threshold of Diacrisia obligua WIk. on groundnut. Indian J. agric. Sci. 50(1) : 69-72.

PAL. B.C.. AHMAD. M.. HAQUE, M.A. & QUDDUS, A. 1999. Biology and parasitism of Meteorus sp. in
Spilarctia obliqua. Indian J. Ent. 61(3) : 205-212.

PALANISCHAMY, S.. ARUNACHALAM, S.. VASANTHI, M. & BASKARAN, P.1989. Studies on
midgut phosphatases and non-specific esterases in Diacrisia obligua (Lepidoptera). Nat. Acad. Sci
Letters. 12(1) : 29-32.

PALANISWAMI. M.S. & PILLAL K.S. 1981. Two hairy caterpillars as pests of coleus. J. Roof crops. 7(1-2)

: 79-80.

PANDE. A.. SHUKLA. Y.N. & TRIPATHI. AK. 1995. Lipid constituents from Stellaria media.
Phytochemistry. 39(3) : 709-711.

PANDEY. N.D.. YADAVA. D.R. & TEOTIA. T.P.S. 1968. Effect of different food plants on the larval and
post larval development of Diacrisia obligua Walker. Indian J. Ent. 30(3) : 229-234.

PANDEY. R. 1980. Studies on the effect of insecticides on histopathology and physiology of certain
phytophagous insects. Ph. D. Thesis, C.8.A. University Agric. & Technology. Kanpur, India.

PANDEY. R. 1982. Influence of insecticides on the loss of water in Diacrisia obligua Walker and
Hieroglyphus banivan Fabricius. Geobios. 9(5 & 6) : 197-200.

PANDEY. REETA. & MATHUR. Y.K. 1987. Quantitative estimation of glucose in the haemolymph of
insecticide treated insects. Indian J. Ent. 49(3) : 383-386.

PANDEY. R. & MATHUR. Y.K. 1990. Amino acid altemations in insecticide treated insects. Indian J. Ent.
52(2):197-202.

PANDIT. N.C. 1996. Incidence and food preference of jute hairy caterpillar, Spilosoma (Diacrisia) obligua
Walk. (Arctiidae : Lepidoptera) on mesta (Hibiscus cannbinus L.). roselle (H. sabdariffa L.) and jute
(Corchorus capsularis L. and C. olitorius L.). Env. & Ecol. 14(4) : 964-967.

PANDIT. N.C. & SAMANTA, BK. 1995. Effect of biocides [Beauveria bassiana (Bals.) Vuill. and
Metarrhizium anisopliae (Metsch.) Sorok.] on the polyphagous insect pest (Spilosoma obligua Walker)
of bast fiber crops. Env. Ecol. 13(2) : 469-470. .

PARMAR. B.S. & SRIVASTAVA, K.P. 1987. Development of some neem formulations and their evaluation
for the control of Spilosoma obligua in the laboratory and Euchrysops cnejus in the field. In : Natural
pesticides from neem (ree (Azadirachta indica A. Juss) and other tropical plants (Schmutterer, H. &
Ascher. K.R.S. Eds.). Proc. 3. Intern. Neem. Conf. Nairoby, Kenya. pp. 205-215.

PATIL. B.V.. DEVAIAH. M.C. & THONTADARYA, T.S. 1981. Nocturnal activity of some important
lepidopterous pests at light-traps. Indian J. Ecol. 8(2) : 253-258. \ :

PATHAK. K.A.. RAM. S. 2000. Occurrence and distribution of pest complex of some leguminous crops
Manipur. Indian J. Ent. 62(4) : 446-450. )

PAUL. S.K.. GHOSH. M.R. & SAHU, C.R. 1991a. Toxic effects of insecticides in the histemorphology of
testes of Diacrisia obligua Walker (Arctiidae : Lepidoptera). dnnals Entomol. 9(1) : 55-60.

PAUL. S.K.. GHOSH. M.R. & SAHU, C.R. 1991b. Effects of insecticides on protein histochemistry of the
testis of Diacrisia obliqua Walker (Lepidoptera : Arctiidae). Env. & Ecol. 9(1) : 167- 169, .

PAUL, S.K.. SAHU., C.R. & GHOSH, M.R. 1990. Biology of Diacrisia obliqua Walker (Lepidoptera :
Arctiidae). Proc. Zool. Soc. Calcutta. 43(1) : 37-43.

PAUL. SK.. SAHU. CR. & GHOSH, M.R. 1994. Biology of Diacrisia obliqua WIlk. (Lepidoptera :

Arctiidae) as affected by sublethal dose of endosulfan and quinalphos. Annals Entomol. 12(2) : 25-30.

PAWAR, V.M. & DHAWAN, S.L. 1983. Progress and prospects of research on insect pathogenic viruses in
India. Trop. Pest Management. 29(3) : 211-219.

PERSOONS. C.J.. VOS, ID.. YADAV, IS.. PRASAD, AR., SIGHOMONY, S. JY OTHI, KN. &
PRASUNA. A.L. 1993. Indo-Dutch cooperation on pheromones of Indian agricultural pest insects : sex
pheromone components of Diacrisia obliqua (Arctiidae), Achaea janata (Noctuidae) and Amsacta
albistriga (Arctiidae). Bull. OILB - SROF. 16(10) : 136-140.

POONIA. F.S.. YADAV. R.P. & SINGH. Z. 1981. Effect of food plants on the larval and post larval
development of Bihar hairy caterpillar, Diacrisia obliqua Walker (Lepidoptera : Asctiidae). Haryana
Agri. Univ.. J. Res. 11(1) 1 12-17.

PRADHAN. S. 1969. Insect pests of crops. National Book Trust of India, New Delhi. pp. 280.

PRADHAN. S.. JOTWANI M.G. & RAIL B.K. 1960. Bioassay of the relative contact toxicity of insecticides

to the larvae of Bihar hairy caterpillar. Diacrisia obliqua Walker (Arctiidae : Lepidoptera). Indian
Ailede T A0 - 1472144



S.C. GOEL, S. KUMAR AND D.K. BHARDWAJ

A . D.C.. SHARMA, S. & KHANUJA. S.P.S. 1998.
RAJAPA VEENA.. TRIPATHI. AK.. JAIN
’ -'Sensit-ii{{ty oEEpr‘iar‘-cn'a obligua to root extracts of Catharanthus roseus. Phytotherapy Res. 12(4) : 270-
P] 274. K. A. SOMCHOUDHURY. AK. & KHATUA, D.S. 2000. Persistent toxicity of Bacillus
thun‘nai;wsr'.; var. kurstaki to Spilosoma obliqua Walker oh different host plants under field con ditions.
o .

J ent. Res. 24(1) : 91-95. X ; )
PRAK_:gH :Y & I(U’)\O. 1. 2000. Insect Pests of Pulses & Oilseeds and theiy Management. Vol. I, Applied

Zoologists Research Association (AZRA). _(‘u.rfack. PP- 25-9,_ .
PRASAD. D. & CHAND., P. 1980a. Consumption and utilization of various food plants by Diacrisia obligua

Walker. Indian J. Ent. 42(2) : 192-196. o
PRASAD. D. & CHAND. P. 1980b. Growth and development of Diacriyia obligna Walker on various food

plants. Indian J. Eni. 42(4) : 611-616. ) )

PRASAD. D. & CHAND, P. 1980c. Some observaftons on moulting behaviour and larval mortality of
Diacrisia obligua Walker on different foods. Indian J. E.n.r. 42(4) : 826-828.

PRASAD, D. & CHAND. P. 1981a. Insecticidal control of Bihar hairy caterpillar, Digerisiq obligua Walker.
Indian J. Enmr. 43(1) : 100-104. ) .

PRASAD. D. & CHAND, P. 1981b. Effect of different dilutions of nuclear polyhedrosis virus on 4" instar or
onward caterpillars of Diacrisia obliqua Walker. Indian J. Ent. 43(1); 64-66.

PRASAD, D., CHAND. P. & SHARMA. V.N.l1989. ]nfluence of planting pattern of intercropping and
fertilizer levels on the incidence of Bihar hairy caterpillar, Spilosoma obligua (Walker) (Lepidoptera :
Arctiidae) on soybean. Trop. Grain-Legume Bull. 36 : 19-21].

PRASAD, D.. SRIVASTAVA. B.B.L. & SINGH. R.B. 1990. Induction of sexual sterility in adults of
Diacrisia obligua WIk. by pupal treatment with bisazir (A13-61585). New Agriculturist. 1(2) : 193-198.

PRASAD, D., SRIVASTAVA. B.B.L. & SINGH. R.B. 199]. Inherited sterility among progeny of Diacrisia
obligua WIk. (Lepidoptera : arctiidae) treated with bisazir. Bioved 2(1): 89-94,

PRASAD, M.SRK. & SACHAN. G.C. 1985. Toxicity of some synthetic pyrethroids by three methods of
application against Diacrisia obliqua Walker. Pesticides. 19(12) : 50-53.

PRASAD. S.. CHAUDHARY., D. & SINGH. D.R. 1983. Effects of black pepper on Diucrisia obligua WIk.
(Lepidoptera : Arctiidae). J Maharashira Agril. Univ. 8(2) : 188.

PRASAD. S. & SINGH. R. 1983. Evaluation of Joint toxic effect of some chemicals in Diucrisia obliqua
Walker larvae. Geobios. 10(4) : 171-174.

PRASAD. S. & SRIVASTAVA. B.B.L. 1989, Contact activity of bisagzir (A13-61585) against Diucrisia
oblligua Walk. (Lepidoptera : Arctiidae). A4y, Agri. Sci. Cairo, 34(2): 1199-1213, =

PRASAD. S.K. & LAL. l. 2000. Infestation of cabbage butterfly, Pieris brassicae and Bihar hairy
caterpillar. Spilarctia obligua on Ethiopian mustard, Brassica carivary Braum. Indian J Fn 62(1):93

PRASUNA, A.L. JYOTHI. KN., SUBHASHINI, §.. PRASAD. AR. & YADA\} 'J S 1-994
Electroantennogram responses of Bihar hairy caterpillar Diacrisia obligua W 1k ey :

* ' or Jenery ant
volatiles. Indian J. exp. Biol. 32(2) : 128-131 dia Walker to general plan

PREMCHAND, A. 1981. Presence of feeding deterrent in velvet bean, My T ;

Ent. 43(2) + 217219, ucuna cochinensis Roxb. Indian J.

PRUTHL, H.S. 1969. Bihar hairy caterpillar (Diacrisia obligua). In : Textbook on Agric Tirad b -
L.C.AR.. New Delhi. pp. 614. 1 Agricultural Entomology.

PUROHIT. M.L. & RATHORE. V. 1968. Record of new hosts of Diacrisia obliguqg Wik i

J (L tera :
Arctiidae). JNKVV Res. J. 2(1) : 70. Jua (WIk.) (Lepidoptera

PUTTASWAMY. B.. GOWDA. L.V. & ALL T.M.M. 1977, Record of pests infesting moth bean (matki)
(Phaseolus aconitifolius Jacq.)-a potential pulse crop. Curr. Res. 6(4): 69-71.

PUTTASWAMY. B. & REDDY. D.N.R. 1981. Record of some new pests infesting Fr

g French bean (Phascolus
vulgaris L.)-a popular vegetable. Curr. Res. 10(3) : 39-4]. Sl

QAMAR. A.. KHAN. MA.. JAMAL, K. & KHAN, B.A. 1994. Effect of Juvenile hormone analogue,

_methoprene on the hairy caterpillar, Spilosoma obligua (Walker). Ann. pi Prot. Sci. 2(2): 1-4

RAHMAN. A.K.M.M.. AFGHAN. A. & KHAN. AB. 1992. Studies on the hymenopterous and dipterous

parasites on jute hairy caterpillar. Bangladesh J Agri. Sei. 19(1):41-44,

RAI P.S. 1973 Lepidopterous pests of ragi (Eleusine coracana Gaertn.) earhead in Mysore State. Curr. Sci

42(14): 512. o

RAL P.S. REDDY. K.V.S. & GOVINDAN. R. 1973. A list of insect pests of soybean in Kamataka State.

Curr. Res. 2(11) : 97-98.



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 23

RAM. H.H.. PUSHPENDRA. SINGH. K. & RANIJIT. 1989. Glve¢jne soia - a source of resistance for Bihar
hairy caterpillar, Spilosoma (Diacrisia) obliqua Walker, in soybean. Sovbean Genetics Newsl. 16 : 52-
53

RAM. S. & BHATTACHARYA. A.K. 1978. Consumption of soybean by Diacrisia obliqua Walker. Indian
J. Ent. 40(3) : 335-336.

RAM. S. & GUPTA. M.P. 1975. Major insect pests of forage crops and their control. Pesticides. 9(6) : 18-20.

RAM. S. & PATHAK. K.A. 1980. Record of host plants of Bihar hairy caterpillar. Diacrisiu obliqua Walk.
in Manipur. Bull. Enr. 21(1 & 2) : 138-140.

RAM. S. & PATHAK. K.A. 1987. Record of insect pests of oilseed crops in Manipur. Bull. Ent. 28(1) : 64-
67.

RAMAKRISHNA AYYAR. T.V. 1932 dmnotated list of insects affecting the important cultivated plants in
South Idia. Bull. No. 27. Suptd. Govt. Press. Madras. pp. 95.

RAMAKRISHNA AYYAR. T.V. 1940. Handbook of Economic Entomology for South India. Govt. Press.
Madras. pp. 528.

RAMAKRISHNAN. N. & CHAUDHARI, S. 1979. Bioassay of a nuclear polyhedrosis of Iiucrisia obligua
Walk. in Manipur. Bull. Ent. 20(1 - 2) : 82-85.

RAMAN GOUD. T. 1993. Sesumum and sunflower pests and their management. Presented in Summer
Institute on Advances in Entomology. Oilseeds and Pulses. May 17 to June 5. 1993. Compendium of
Lectures. pp. 225-267.

RANE. A.E.. MORE. G.D.. TEKALE. V.S. & KHOBRAGADE. Y.R. 1996. Chemical control of Bihar hairy
caterpillar Spilosoma obligua Walker on soybean. J. Soil & Crops. 6(2) : 198-199.

RAO. K.J.. THONTADARYA. T.S. & RANGADHAMAIAH. K. 1979. A note on the survival and
parasitism of the egg-larval parasite. Chelonus blackbwrni Cameron (Hym. : Braconidae) on some
lepidopterous hosts. Curr. Res. 8(3) : 48-50. .

RAO. V.P.. GHANI. M.A.. SANKARAN. T. & MATHUR, K.C. 1971. Pests of forest tress. In : {4 review of
the biological control of insects and other pests in South-Euast Asia and the pacific region. Tech.
Commun. No. 6. CIBC, Trinidad, West Indies. pp. 51-52.

RATHORE. Y.S. & SACHAN. G.C. 1978. Developmental behaviour of Diacrisia obliqua Walker
(Lepidoptera : Arcliidae) on some common weeds. Current Sci. 47(3) : 104-106.

RATHORE. Y.S. & SACHAN. G.C. 1981. Use of D. statisitcs and canonical variate analysis in assessing
the developmental potential of Diacrisia obligua Walker on omamental plants. fudian J. Hort. 38
268-274. .

RATHORE. Y.S. & VERMA, 1.K. 1977. Note on method of sexing living pupae and adults of Bihar hairy

caterpillar. Diucrisia obliqua (Walker). Pantmagar J. Res. 2 : 233-234.
RAZVL S.A. & SACHAN. G.C. 1977. Effect of €' and PO, on the swelling and contraction properties of
larval muscle sarcosomes of Bihar hairy caterpillar (Diacrisia obliqua Walker). Pantnagar J. Res. 2(1) :
1-4.
RAZVL S.A. & SACHAN. G.C. 1978. Effect of cysteine. Mg'". acetone. sucrose and ATP on the swelling
and contraction of Diacrisia obliqua (Walker) larval muscle sarcosomes. Pantnagar J. Res. 3(2) : 163-
165.
REGUPATHY. A.. PALANISAMY. S.. MOHAN. N.C. & GUNATHILAGARAIJ. K. 1995. A4 Guide on
~ Crop Pests. 2" edn.. Sooriya Desk Top Publishers. Coimbatore. India.
REN. C.G. 1987. Studies on the bionomics of Spilosoma utricae (Esper) and its control.  [nsect knowledge
24(2) : 86-88.

RIZVL. P.Q. & PATHAK. P.K. 1998. Age specific survival and fertility table of Spilosoma obligua Walker
on different food plants. Shashpa. 5(2) : 153-1358.

R1ZZO. H.F. 1979. Biology of Spilosoma virginica (E.) (Lepidoptera : Arctiidae). Rev. de la Soc.
Entomologia Argentina. 38 : 83-89.

ROHILLA. H.R.. SINGH, H.V.. GUPTA. D.S. & SINGH. K. 1981. Pest complex other than diseases of
sunflower. Helianthus annus in Haryana, Indian J. PL Prot. 8(2) : 177-182.

ROTHSCHILD. M.. APLIN, R.T.. COCKRUM. P.A.. EDGAR. J.A.. FAIRWEATHER. P &.L[EES. R.
1979. Pyrrolizidine alkaloids in arctiid moths (Lep.) with a discussion on host plant 1‘elmlonsh_lps and the
role of these secondary plant substances in the arctiidac. Biol. Journ. Linn. Sociery. 12(4) : 305-326.

SACHAN. G.C. 1981. Growth and development of Diucrisia obliqua (Walker) on some vegetables, Indian J
agri. Sei. S1(8) 1 379-582.



24 S.C. GOEL, S. KUMAR AND D.K. BHARDWAJ

SAGAR, P. 1989. An outbreak of Bihar hairy caterpillar, Diacrisia obligua Walker on Japanese mint in the
Punjab. Indian Perfumer. 33(4) : 240-241.

SAGAR, P.. JINDAL. L.N.. MEHTA, S.K. & MANN, G.S. 1990. Field screening of different jute cultivars
against Bihar hairy caterpillar, Spilosoma obh’qua-Waiker in the Punjab. Indian J. Ent. 52(3) : 442-444,

SAGAR, P. & RAMZAN, M. 1982. Efficacy of some insecticides against Diacrisia obliqgua Walker
damaging cowpea VITA-1 at Ludhiana. Intl. Pest Control. 24(5) : 130-131.

SAGAR. P. & RAMZAN, M. 1983. Laboratory evaluation of some insecticides against Diacrisia obliqua
Walker damaging cowpea at Ludhiana. Indian J. PIl. Prot. 11(1-2) : 87-89.

SAHA. N.N. & SAHARIA. D. 1983. Insects injurious to soybean in Assam. J. Res.. Assam Agril. Univ. 4(2) :
167-169.

SANA. D.L. & ISLAM. M.A. 1973. Identification of larva and pupa of some lepidopterous pests of jute in
Bangladesh. Bangladesh J. Zool. 1(1) : 89-97.

SANDHU. G.S.. BRAR. K.S. & BHALLA, J.S. 1973. Pests of sunflower and other insects associated with
sunflower crops. Qilseed J. 3(2) : 19-26.

SARDANA. HR. & VERMA. S. 1986. Preliminary studies on the prevalence of insect pests and their natural
enemies on cowpea crop in relation to weather factors at Delhi. Indian J. Ent. 48(4) : 448-458.

SARDAR. M.M.A. 1967. Studies on the phase variation in jute hairy caterpillar, Diacrisia obligua Walk.
with special reference to the density dependent factors and the control of different phases. M Sc. (4g.)
Thesis, BAU, Mym. pp. 69.

SARDAR. M.M.A. & ISLAM, B.N. 1970. Studies on the phase variation in jute hairy caterpillar, Diacrisia
obliqua Walk. (Arctiidae : Lepidoptera). Abs 21*' - 22" Pakistan Sci. C onf. Rajshahi. D-54-55,

SARDAR, M.M.A. & ISLAM. B.N. 1971. Methods of controlling jute hairy caterpillar, Digcrisia obliqua
Walker by certain organophosphorous insecticides. Abs 23" Pakistan Sci. C onf.. Peshawar. D-48-49,

SARKAR. M.A.A. 1973. The internal morphology of the mature larva of Diacrisia obligua Walker
(Lepidoptera : Arctiidae). M.Sc. (4g.) Thesis, BAU, Mym. pp. 60.

SARKER. AK.M.A.B. 1967. Studies on the effectiveness of certain organophosphorous insecticides in
controlling the jute hairy caterpillar, Diacrisia obligua Walker (Arctiidae - Lepidoptera). M. Sc. (Ag.)
Thesis. BAU, Mym. pp. 58.

SATHE. T.V. 1991. Life table of Parenion bhairavi population on Diacrisia obligua (WIk.). Uttar Pradesh.
J. Zool 11(2) : 162-166.

SATHE, T.V. & BHOSALE. Y.A. 1996. Impact of Apanteles creatonori (Hymenoptera : Braconidae) on the
population of Spilosoma obliqua. Madras Agril. J. 83(4): 251-254.

SATPATHI. C.R: 1991. Consumption and utilization of food by the Bihar hairy caterpillar, Diacrisia obligna
Walker on different host plants. Armnals Entomol. 9(1): 31-33.

SAXE;JA. D.K. 1972. Arthropod pests of soybean in Madhya Pradesh and their control. Pesticides. 6(4) : 17-
19.

SAXENA. V.S. 1993. Antagonistic effect of hexachlorocyclohexane on endocrine control metamorphosis in
insects. Pesticide Res. J 5(1): 54-59, -

SAYEEDI. M.H.M. 1975. Studies on the requirements of proteins and vitamins of jute hairy caterpillar,
Diacrisia obligua Walk. (Lepidoptera : Arctiidae). M. Sc. (4g.) Thesis, BAU, Mym. pp. 55.

SENAPATL. SK. & GHOSH, S. 1992. Persistency of toxicity of insecticides in jute leaves against
lepidopteran pests. (rop. Res. 5(2) : 363-369.

SENAPATL SK. & GHOSH, S. 1994. Efficacy of some pesticides against pest complex of jute (Cochorus
capsularis L.) in tarai ecological conditions of West Bengal. Env. & Ecol. 12(1): 65 -71.

SENGALEVICH, G. 1960. Spilosoma (Spilarctia) lubricipeda L. - new pest of fruit trees. Rashr Zashr. 8 :
69-72.

SENTHAMIZHSELVAN, M. & MUTHUKRISHNAN, J. 1983. Changes in protein pattern duﬁng the
moulting cycle and metamorphosis of Diacrisia obliqua (Lepidoptera). Entomon. 8(3): 293- 295.

SETHI, G.R. & GARG, A K. 1980. Incidence of hairy caterpillar at Delhi. Bull. Eny, 24(2) : 129-130,

SETHL.. G.R.. SINGH. K.M. & PRASAD. H. 1976. Upsurge of Bihar hairy caterpillar, Digerisia obligua on
sunflower. Fnromologists Newsl. 6(4-5) : 35.

SETHI.. G.R.. PRASAD. H. & SINGH. K.M. 1979, Population buildup of Diacrisia obliqua Walker on
sunflower at Delhi. fudian J. Enr. 41(1) : 36-38.

SETHI. G.R.. SINGH. K.M.. GARG. AK. & PRASHAD. H. 1978. First record of tussock caterpillar,
Porthesia xanthorrhoea (Kellar) on sunflower. fndian J. Ent. 40(4) : 441-442,



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 25

SHAHEEN, F. & SINGH. Y.N. 1986. Effect of sublethal doses of dichlorvos and carbaryl on the nervous
system of Diacrisia obliqua (Lepidoptera). Acta Ent. Bohemoslovaca. 83(5) : 340-346.

SHAHJAHAN., M. 1970. Bioassay and histological studies of the alimentary canal of jute hairy caterpillar.
Diacrisia obligua Walker. treated with diazinon and metasystox-R. M.Sc. (4g.) Thesis. BAU, Myn:. pp.
39.

SHAHJAHAN. M. 1975. Studies on the preference for some jute mutant lines and their damage by the jute
hairy caterpillar. Diacrisia obliqua Walk. Bangladesh J. agric. Sei. 2(2) : 176-180.

SHAHJAHAN, M. & ISLAM, B.N. 1974. Bioassay of diazinon and metasystox-R on jute hairy caterpillar,
Diacrisia obligua Walker (Lepidoptera : Arctiidae). Bangladesh J. agric. Sci. 1(2) : 135 -139.

SHAHJAHAN. M. & MIAH. M.A.H. 1973. Studies on the susceptibility of some radiation induced jute
mutants to the jute hairy caterpillar. Diacrisia obliqua Walker (Lepidoptera : Arctiidae). Nuclear Sci. &
Appl. 7(4) : 32-34,

SHAHJAHAN. M.. HANIF, M.A. & JABBER. M.A. 1978. Qualitative studies of the amino acids in the
different developmental stages of jute hairy caterpillar. Diacrisiu obligua Walker (Lepidoptera :
Arctiidae) and its host plants, groundnut and matikalai. Bangladesh J. Zool. 6(1) : 7-13.

SHAHJAHAN. M.. ISLAM. B.N. & SARDAR. M.M.A. 1975. Histological effect of diazinon and
metasystox-R on the alimentary canal of jute hairy caterpillar, Diucrisiu obligua Walker. Bangladesh J.
Sci. & Ind. Res. 10(3 - 4) : 339-342.

SHARIF. M. 1961. Jute pests and possibilities of their adequate control. Pakistan J. Biol. Agric. Sci. 4(1) : 7-
18.

SHARMA. B. & TARA. J.S. 1988. Comparison of consumption and utilization of mulberry leaves in two
moths, Spodoptera litura (F.) and Diacrisia obliqua WIk. Indian J. Ent. 50(3) : 336-342. L

SHARMA. IN.S.. SINGH. A.K. & SINGH. S.P. 1992. Allelopathic potential of some plant substances as
antifeedant against insect pests of jute. In : Proceedings. First National Symposium. Allelopathy in
agroecosystems (agriculture & forestrv) (Tauro, P. & Narwal, S.S. Eds.). Ind. Soc. Allelopathy. C.C.S.
Haryana Agril. Univ.. Hisar, India. pp. 166-168.

SHARMA. S.. SACHAN, G.C. & BHATTACHARYA, A K. 1999. Developmental behaviour of Spilarctia
obligua on rapeseed mustard. Indian J. Ent. 61(1) : 35-41.

SHARMA. S.D.. BALAVENKATASUBBAIAH, M. & BAIG. M. 1989. A report of the presence of various
pathogenic microbes in a population of Bihar hairy caterpillar. Diacrisia obliqua. Current Sci. 58(13) :
762-763.

SHARMA. V K. 1979. Beware of jowar and bajra pests. Indian Fmr. Digest. 12(7) : 27-29.

SHARMA. Y.K.. GUPTA. AK.. GANGRADE. G.A.-& DEODHAR. A.D. 1974. Trypsin inhibitor activity in
soybean at different stages of development. Indian J. Ent. 36(1) : 62-63.

SHAW, S.P.. SINGH. B.B.P. & PRASAD. D. 1988. Influence of different host plants on ovipositional
preference. larval survival, growth potential and fecundity of Bihar hairy caterpillar. Diacrisiu obligua
Walker. Amn. Agril. Res. 9(2): 215-218.

SHETGAR. S.5.. BILAPATE, G.G., PATIL. V.V. & LONDHE. G.M. 1990. A note on the natural enemies
of Bihar hairy caterpillar. Spilosoma obligua (Walker). Indian J. Ent. 52(1) : 158.

SHUKLA. Y.N.. RANI. ARCHANA, TRIPATHI. AK. & SHARMA: S. 1996. Antifeedant activity of
ursolic acid isolated from Duboisia myoporoides. Phytotherapy Res. 10(4) : 359-360.

SHUKLA. Y.N.. TRIPATHI AK. & MEHTA. V.K. 1997. Feeding deterrency of oleanolic acid isolated
from Panax quinquefolium against lepidopterans. Phytotherapy Res. 11(8): 591- 593.

SIDDARAMAIAH, A.L. & PRASAD, K.S.K. 1977. Effect of Du-Ter against Bihar hairy caterpillar on
groundnut. Pesticides. 11(9) : 158,

SIDDIQL J.I. 1980. Meteorus sp. as parasite of Diacrisia obliqua (WIK.). Geobios. 7(5) : 227-228.

SIDDIQL. J.I. 1985a. Observations on secretion of a sex pheromone in Diacrisia obligua Walker
(Lepidoptera : Arctiidae). Zool. Juharbuch. Physiol. 89 : 81-87.

SIDDIQIL. J.I. 1985b. Studies on reproduction. 11I. Mating in Diacrisia obligua Walker (Lepidoptera :
Arctiidae). Indian J. Ent. 47(4) : 405-409.

SIDDIQL. J.I. 1986. Studies on reproduction. V1. Oviposition in Diacrisia obligua Walker (Lepidoptera :
Arctiidae). ndian J. ks, 48(3) : 248-257.

SIDDIQL. 1.1 1988. Perception of sex pheromone in Diacrisia obliqua Walker (Lepidoptera : Arctiidae).
Indian J. Ent. S0(3) - 343-349.

SIDHU. AS. & DHAWAN. AK. 1980. Chemical control of Bihar hairy caterpillar infesting cotton.
Entomon. 8(4) 1 295-300.



26 S.C. GOEL, S. KUMAR AND D.K. BHARDWAJ

SINGH, D.S. & SINGH. J.P. 2000a. Status of pyrethroid and non-pyrethroid insecticides to the larvae of
Bihar hairy caterpillar. Spilosoma obliqua. Indian J. Ent. 62(2) : 141-145. .

SINGH. D.S. & SINGH. IP. 2000b. Relative susceptibility of Spilarctia obliqua larvae against some
pyrethroid and non-pyrethroid insecticides. lndian J. Ent. 62(3) : 289-294.

SINGH. D.S.. SIRCAR. P. & DHINGRA. S. 1985. Status of Bihar hairy caterpillar. Diacrisia obliqua
Walker (Arctiidae : Lepidoptera) in the context of susceptibility to pyrethroid and non-pyrethroid
insecticides evaluated during the last two decades. J enr. Res. 9(1) : 15-18.

SINGH. D.S.. SIRCAR. P. & DHINGRA, S. 1987. Relative resistance of hairy and non-hairy caterpillar to
synthetic pyrethroids. .J. ent. Res. 11(2) : 145-149.

SINGH. G. 1962. Bionomics of Bihar hairy caterpillar. M.Sc. Thesis, PAU. Ludhiana, India.

SINGH. G. & GREWAL. S. 1982. Chemical control of the Bihar hairy caterpillar. Diacrisia obliqua Walker
on castor and sesame. [l J Ene 1(1) 2 69-71.

SINGH. G. & SINGH. 1. 1993. Comparative development and survival of Bihar hairy caterpillar (Spilosoma
obligua) at different temperatures and on different varieties of sunflower (Heliunthus  annus) at
Ludhiana. Indian J. agri. Sci. 63(7) : 447-450.

SINGH. G. & SINGH. 1. 1994. Comparative incidence of Bihar hairy caterpillar Spilosonia obligia Walker
on different cultivars of sunflower. J. Inscet Sei. 7(1) : 26-27.

SINGH. G.. BRAR. K.S. & SINGH. I. 1996. Control of Bihar hairy caterpillar. Spilosona obliqua WIk. on
sesame. J. Insect Sci. 9(2) : 150-152.

SINGH. H. & PANDEY. P.N. 1980. Experimental assessment of effects of larval crowding on development
and reproduction in Diacrisia obligua Walker (Lepidoptera : Arctiidae). Biochen. & Exp. Biol 16(2) :
157-164.

SINGH. L. 1992a. Bionomics and control of Diucrisia obligua WIk. M.Sc. Thesis, Punjab Universin.,
Chandigarh (Indiu). pp. 67.

SINGH. 1. 1992b. Biology and seasonal abundance of Bihar hairy caterpillar. Spilosoma obligua Walker on
sunflower in Punjab. AM.Sc. Thesis. P.AU.. Ludhiana, India,

SINGH. L. & SINGH. G. 1993a. Assessment of toliage loss caused by different larval instars of Bihar hairy
caterpillar. Spilosoma obliqua Walker on sunflower. J. Insect Sei. 6(2) : 185-186.

SINGH. L. & SINGH. G. 1993b. Seasonal incidence of Spilosoma obliqua Walker on sunflower in Punjab. J.
Res.. Punjab Agril. Univ, 30(3-4) : 164-167.

SINGH. L. & SINGH. G. 1995a. Biology of Bihar hairy caterpillar. Spilosoma obliqua Walker on sunflower

in Punjab. /. Inscer Sei. 8(1) : 48-54. ‘

SINGH. 1 & SINGH. G. 1995b. New record of Mereorus sp. from the larvae of Spilosoma obligua Walker. J.
Insect Sci. 8(2) 1 209.

SINGH. J. & BARDHAN. A K. 1974. Etfectiveness of DD-136. an entomophilic nematode against insect
pests of agricultural importance. Curr Sei. 43( 19): 622,

SINGH. I.P. 1968. Outbreaks and new records. F4¢) P Pror. Bull. 16(4) : 71-74.

SINGH. J.P. 1970a. Bihar hairy caterpillar. In : Elemenry of Vegetable Pests. Vora & Co. Publ. Pyt. Ltd..
Bombay. pp. 132-134.

SINGH. LP. 1970b. A study of Bihar hairy caterpillar, Diacrisia obligua Walker-A Review. Lubdev J. Sci.
Tech. 8 B(2): 72-75.

SINGH. K. 1978. Some preliminary observations on the cross-infectivity of polyhedrosis (Borrelina virus)
and microsporidiosis (Nosema bombycis Naeg.) between silkworm Bombyx mori L. and Bihar hairy
caterpillar Diacrisia obliqua Walker. Indian J. Seri. 17(1) ; 66-68.

SINGH. K.M. & SINGH. R.N. 1977. Succession of insect pests in green gram and black gram under dryland
conditions at Delhi. lidian J. Ent. 39(4) : 365-370.

SINGH. K.N. & SACHAN. G.C. 1987. Development behaviour of Diucrisia obligia (Walker) (Lepidoptera :
Arctiidae) on sugarbeet. Indian J. Ent. 49(3) : 429-435.

SINGH. K.N. & SACHAN. G.C. 1992. Assessment of yield loss due to insect pests at different growth stages
of groundnut in Pantnagar. Uttar Pradesh. India. Crop Protection. 11(5) : $14- 418,

SINGH. NEERU. & PANDEY. N.D. 1987a. Kinetic studies on alkaline phosphatase of Diacrisia obliqua

Walker. fudian 1 Fir. 49(3) : 351-354.

SINGH. NEERU. & PANDEY. R.S. 1987b. Acid phosphatase activity in the life cycle stages of [iucrisia

ohliqua Walker. Indian J. Ene 49(1) 0 114-117.



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 27

SINGH. O.P. 1977. Correlation of neurosecretory changes with growth and development in Bihar hairy
caterpillar, Diacrisia obliqua WIk. (Lepidoptera : Arctiidae). Ph. D. Thesis. Jabalpur University.
Jabalpur (India).

SINGH. O.P. 1991, Efficacy of some new insecticides against the Bihar hairy caterpillar. Spilosoma obliqua
Walker and estimation of losses to soybean in Madhya Pradesh. Indian J. agril. Res. 25(4) : 189-193.
SINGH. O.P. & GANGRADE. G.A. 1974a. Biology of Diacrisia obliqua Walker (Lepidoptera : Arctiidae)

on soybean and effect of loss of chlorophyll on pod and grain. JNKVV Res. J. 8(2) : 86-91.

SINGH, O.P. & GANGRADE. G.A. 1974b. Note on the effects of constant temperatures on the development
of Bihar hairy caterpillar. Diacrisia obligna Walker, on soybean. Indian J. agri. Sci. 44(12) : 900-901.

SINGH. O.P. & GANGRADE. G.A. 1975. Parasites. predators and diseases of larvae of Diacrisiu obligua
Walker (Lepidoptera : Arctiidae) on soybean. Current Sci. 44(13) : 481-482.

SINGH. O.P. & GANGRADE. G.A. 1976. Modifications in the central nervous system of the larvae of
Diacrivia obliqua Walker (Lepidoptera : Arctiidae) on soybean. JNKVV Res. J. 10(1) : 98- 99.

SINGH. O.P. & GANGRADE. G.A. 1979. Biology of the reduviid predator. Rhinocoris fuscipes Fabr. on the
larvae of Diucrisiu obliqua Walker (Lepidoptera : Arctiidae). JNKIV Res. J. 13(2) : 158- 160.

SINGH. O.P. & GANGRADE. G.A. 1988. Effect of endocrine organs on growth and development of
Diacrisia obligua Walker. Indian J. Ent. 50(4) : 488-502.

SINGH. O.P. & JAKHMOLA. S.S. 1980. Deformities in the pupae of Diacrisia obliqua (Walker) caused by
endocrine glands. lndian J. Ent. 42(1) : 68-71.

SINGH. O.P.. NEMA. K.K. & VERMA. S.N. 1989. Biology of Camtheconidia fircellata Wolf. (Heteroptera
: Pentatomidae). a predator on the larvae of Spilosoma obliqua Walker. Agri. Sci. 1Digest. 9(2) : 79-80.

SINGH. P. 1983. A general purpose laboratory diet mixture for rearing insects. Jusect Sei. Appl. 4(4) : 357-

362.

SINGH. R.. SINHA. P.K. & YADAV. R.P. 1978. Relative persistance of toxicity of some insecticides
against young larvae of Diacrisia obligua Walker. Indian J. Ent. 40(4) : 397-400. .

SINGH. S. & SAINI. R.S. 1958. Organic insecticide problems arising in recent years like development of
resistance in insects due to continued application. certification of insecticide etc. Proc. Ent. Res.
Workers Conf. Simla. pp. 60-61.

SINGH. S. & SE.I{IGAL‘.‘ gpg 61(2)93_ Studies on growth and development of Spilosoma obligua Walker on
different tood plants. jan J. nr. S4(4) 0 471-482.

SINGH. §. & SEH%ALS_ S{gt.ml’;‘)é.lsildie(s l))ll the consumption and utilization of different food plants by
larvae of Spilosoma obliqua Walker. Indian J. Fnt. 85(1) : 72-82. ) .

SINGH. S.P. & BHATTACHARYA. A.K. 1994a. Development behaviour of Spilosona nhhquu Walker on

g}f semisynthetic diets prepared with a mixture of flour of pea and soybean. Indian J. int. 56(1) : 83-
SINGH. S.P. & BHATTACHARYA. AK. 1994b. Impact of alfa tocopherol (Vitamin E) fortified
semisynthetic diet on the growth. development and egg production behaviour of Spilosoma obliguu
Walker. lindian J. Enr. 56(2) : 232-235. : ;
SINGH. S.P. & BHATTACHARYA. A.K. 1994c. Formulation of semisynthetic diets for Bihar hairy
caterpillar, Spifosoma obliqua Walker. Indian J. Ent. 56(3) : 280-291. ,

SINGH. T.V.K.. SINGH. K.M. & SINGH. R.N. 1990a. Groundnut. Arachis hypogaea Linn. - 1. Pest
complex. Iudian J. Enr. §2(3) : 482-492.

SINGH. T.V.K.. SINGH. K.M. & SINGH. R.N. 1990b. Groundnut pest complex : II. Succession of pests.
Indian J. Enr. 52(3) : 493-498. ;

SINGH. T.V.K.. SINGH. K.M. & SINGH. R.N. 1990c. Groundnut pest complex : IIl. Incidence of insect
pests in relation to agroclimatic conditions as determined by graphical super imposition technique.
Indian J. FEnt. 52(4) : 686-692.

SINGH. T.V.K.. SINGH. K.M. & SINGH. R.N. 1991. Influence of intercropping : I. Incidence of major pests
in groundnut (Arachis mpogaea Linn.). Indian J. Ent. 53(1) : 18-44. .

SINGH. Y.N. & ARIF. M. 1983. Metamorphic changes in the neurosecretory cells of Diacrisia obligua
Walker (Lepidoptera : Arctiidae). Zeir. fuer Mikroskopisch - Anatomische Forschung (Leipzig). 97(6) :
1037-1045.

GINGH. Y.N. & CHANDRA. P. 1981. Histochemistry of the stemmatal pigment in the pupal brain of
Diacrisia obligua Walker (Lepidoptera : Arctiidae). Nat. Acad. Sci. Letters (India). 4(3): 335- 336.
SINGH. Y.R. & VARATHARAJAN. R. 1999. Host range of Bihar hairy caterpillar. Spilosoma obliqua

(Walker) (Arctiidae : Lepidoptera). Hexapoda. 111 & 2) : 65-74.



28 S.C. GOEL, S. KUMAR AND D.K. BHARDWAJ

SINGHVI. S.M.. VERMA. AN. & SINGH. R. 1975. Note on the chemical control of Bihar hairy caterpillar.
Indian J. agri. Sci. 45(2) : 74-75.

SINHA. M.M.. YADAV, R.P. & KUMAR. A. 1975a. Outbreak of the Bihar hairy caterpillar. Diacrisia
obliqgua Walker in north Bihar. Entomologists Newsl. 5(10-11) : 47.

SINHA, M.M., YADAV, R.P. & SINGH. R. 1975b. Laboratory studies on the effects of some varieties of
mung (Phaseolus aureus Roxb.) on the growth.and development of Bihar hairy caterpillar (Diacrisia
obligua Walker). Labdev. J. Sci. Tech. 13(3-4) : 175-178.

SINHA., M.M.. YAZDANI. S.S. & KUMAR. A. & SINGH. K. 1985, Observations of the seasonal
occurrence of insect pests of green gram (Phauseolus aureus Roxb.) in north Bihar. Bull. Entomol. 26(2):
210-211.

SINHA. P.K.. SINGH. R. YADAV. R.P. & KUMAR. K. 1984. Relative effectiveness of some insecticides
for the control of Bihar hairy caterpillar. Diacrisia obligua Walker infesting sweet potato. Indiar J Ent.
46(3) : 331-334.

SINHA. P.K.. SINGH. R.. YADAV. R.P. & SINGH. I.P. 1978. Air potato. Dioscorea bulbifera Linn. - a new
host of Bihar hairy caterpillar. Indian J. Ent. 40(2) : 221.

SIRAJUDDIN. M. 1967. Some biological effects of gamma rays on the immature stages of jute hairy
caterpillar, Diacrisiu obliqua Walker. M.Sc. (Ag.) Thesis, BAU. Mym. pp. 92.

SOMADDAR. K. & VARMA. A. 1979. Evaluation of some new insecticides against Diacrisia obliqua
Walker (Lepidoptera : Arctiidae) infesting sugarbeet, Pesticides. 13(4) : 53-54.

SOMCHOUDHURY. A.K. & DUTT, N. 1988. Influence of hosts and host ages on the bionomics of
Trichogramma perkinsi Girault. and Trichogramma australicum Girault. Indian JoEnt. 50(3) : 374-379.

SRIVASTAVA. AS.. LAL. J. & SAXENA. H.P. 1965. Note on the nature of damage. occurrence and
incidence of insect pests of groundnut crop in Uttar Pradesh. Labdev J. Sci. Technol. 3(2):141-142.

SRIVASTAVA. A.S.. SRIVASTAVA, J.L. & TRIPATHIL R.A. 1972. Incidence of pests on castor. Labdev J.
Sci. Technol. 10(1) : 47-48.

SRIVASTAVA. N.C. & SRIVASTAVA. B.B.L. 1990. Bioefficacy of moulting disruptor penfluron on the
growth of Spilosoma obliqua WIk. and Spodoptera litura (Fabr.) (Lepidoptera : Arctiidae). Ann. Agri.
Sci. Cairo. 35(2) : 1025-1031. ‘

SRIVASTAVA. N.C. & SRIVASTAVA. B.B.L. 1991. Effect of chitin inhibitor penfluron on the growth of
Spilosoma obliqua Walk. and Spodopiera litura (Fab.). J. Insect Sci. 4(2) : 123-128.

SRIVASTAVA. R.. SHUKLA. Y.N. & Tripathi. A.K. 1997. Antifeedant compounds from Centella asiatica.
Fitoterapia. 68(1) : 93-94,

SRIVASTAVA. S.. GUPTA. M.M.. PRAJAPATI. V.. TRIPATHI, A.K. & KUMAR. S. 2001. Insecticidal
activity of myristicin from Piper mullesua. Pharmacewtical Biol. 39%(3) : 226-229.

SRIVASTAVA. S.C. & PANDEY, P.N. 1980. Comparative suitability of cucurbits for Diacrisia obligua
Walker (Lepidoptera : Arctiidae). Biochem. & Exp. Biol 16(4) : 371-381.

SRIVASTAVA. S.C. & PANDEY. P.N. 1981. The effect of crucifers on growth. development, nutrition and
reproduction of Diucrisia obliqua Walker (Lepidoptera : Arctiidae). lndian J Zootomy, 22(1) : 35-46.

SRIVASTAVA. S.C. & PANDEY, P.N. 1983a. Comparative suitability of Corchorys spécies for Diacrisia
obliqua Walker (Lepidoptera : Arctiidae). Biol. Bull. India. 5(2) : 96-101. .

SRIVASTAVA. S.C. & PANDEY. P.N. 1983b. Relative performance of Diucrisiq obliqgua Walker
(Lepidoptera : Arctiidae) on certain plants of Labiatae. Biol. Bull. India. 5(3):208-214.

SRIVASTAVA. S.C. & PANDEY. P.N. 1987. Establishment of Diucrisia obligua Walker on certain plants
of compositae. liclian J. Ent. 49(1) : 7-15.

SRIVASTAVA. S.C.. ALL S.M. & PANDEY. P.N. 1979. Survival of lepidopterans against methanol and
acetone extracts of the Dalbergia root. Z. angew. Zool. 66(1) : 5-8.

SRIVASTAVA. S.C.. SRIVASTAVA. R.C. & PANDEY. P.N. 1982. Establishment of Diacriyia obligua
Walker (Lepidoptera : Arctiidae) on certain plants of Convolvulaceae, Indian J Zootomy. 23(3) : 165-
172

SRIVASTAVA. V.K. 1979. Rate of intake. growth, digestibility and utilization of seven food plants by
Diucrisia obliqua Walker (Lepidoptera : Arctiidae). M.Se. Thesis. G.B. Pant Univ.. Panmagar. India.

STRAND. E. 1919. Lepidopreroraram Catalogus.. Arctiidae. W. Junk (Burlin W.). 15 : 207-209.

SWAMY. T.K.N.. SHYAMALA. M.B. & GOVINDAN. R. 1986. Cross infectivity studies of kenchu virus of
silkworm. Bomhvy maori 1. w0 Spodoprera litura (Fabricius) and Spilosoma obliqua (Walker). fndian J.
Seri 25(1): 21-24.



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 29

TALEB. M.A.. SARDAR. M.A.. AHMAD, M.. SALAM, M.A. & AHMED. N. 1997. Growth indices of jute
hairy caterpillar. Spilarctia (=Spilosoma) obliqua (Walker) on host plant spectrum. Bangladesh J. Ent.
7(1-2) : 111-119.
TALUKER, D.. KHAN, A.R. & HASAN, G. 1989. Growth of Diacrisia obliqua (Lepidoptera : Arctiidae)
with low doses of Bacillus thuringiensis var. kurstaki. Entomophaga. 34(4) : 587- 589.
TANDON, MAMTA. SHUKLA. Y.N.. TRIPATHI, AK. & SHARMA, S. 1996. Antifeedant activity of
bergenin isolated from Astilbe rivularis. Fitoterapia. 67(3) : 277-278.
TANDON, MAMTA.. SHUKLA. Y.N., TRIPATHI, A.K. & SINGH, S.C. 1998. Insect antifeedant principles
from Vernonia cinerea. Phytotherapy Res. 12(3) : 195-199.
TARA. I.S. 1983. Investigations on the insect pests of mulberry (Morus sp.) in Jammu region of J & K.
Ph.D. Thesis, Univ. of Jammu, India.
TEWARI. R.K. & MEHROTRA. A K. 1985. Effectiveness of certain insecticides against defoliating pests of
sugarbeet. Indlian J. agri. Sci. 55(3) : 203-206.
TEWARI. R.K. & SINGH. O.P. 1979. Evaluation of some insecticides for the control of hairy caterpillar.
Diacrisia obliqua on sugarbeet. Iudiun J. Pl Prot. 7(1): 110-111.
TEWARI, R.K., PRAKASH. O. & SINGH. Q.P. 1989. Effect of certain food plants on growth potential of
Spilosoma obliqua Walker. Bull. Entomol. 30(2) : 195-199.
THAKUR. A K. & KAISTHA. S. 1994. Incidence of insect pests in sesame (Sesamum indicun Linn.) under
rainfed conditions in Paonta valley of Himachal Pradesh. Pest Management & Eco. Zool. 2(2) : 159-161.
THAKUR. AK. & KAISTHA. S. 1996. Association of braconid parasitoid Apanteles obliquae (Walker) on
sesame in Paonta valley in Himachal Pradesh. Insect & Env. 2(1): 12. )
THAKUR. A.K.. MEHTA. P.K. & KAISTHA. S. 1997. Management of Bihar hairy caterpillar Spilosoma
obligua WIk. on sesamum through mechanical control. Insect & Env. 3(2) : 45-46. _ .
THOMAS. W. 1984. Zum stratus von Spilarctia montana (Guerin-Meneville) und Spﬁqrcna abhq.na
(Walker) (Lepidoptera : Arctiidae) (Spitosomen-Studien 1). Nachrichten des Entomologischen Vereins
Apollo. 4(4) : 85-98. : )
THONTADARYA. T.S.. J\YARAMAIAH. M.. GOVINDAN, R. & REDDY. K.V.S. 1973. Incidence of the
entomophagous fungus, Entomophthora sp. on the Bihar hairy caterpillar. Diacrisia obliqua W.
(Lepidoptera : Arctiidae). Current Sci. 42(3) : 106. .
TIWARI. L.D. 1989. Effect of diflubenzuron (Dimilin) treatment on the haemolymph proteins of Diacrisia
obliqua (Walker). Indian J. Ent. 51(2) : 163-166. .
TIWARL S. & KHAN. M.A. 2063. Studies on the differential parasitism by Trichogramma chilonis lshii on
Spilosoma obliqua Walker eggs. Pestology. 27(2) : 29-31.

TIWARI S.N. & BHATTACHARYA. A K. 1987. Formulation of artificial diets for Bihar hairy caterpillar.
Spilosoma obliyna Walker (Lepidoptera : Arctiidae). Mem. Ent. Soc. India. New Delhi. No. 12. pp.
297.

TIWARL S.N.. RATHORE, Y.S.. BHATTACHARYA. AK. & SACHAN. G.C. 1984. Dry matter utilization
of groundnut (4rachis hypogaea L.) by Diacrisia obliqua (Walker). Indian J. Ent. 46(2) : 157-161.
TIWARI. S.N.. RATHORE. Y.S.. BHATTACHARYA. AK. & SACHAN. G.C. 1988. Susceptibility of
several varieties of groundnut to Spilosoma obligua Walker (Lepidoptera : Arctiidae). Indian J. Ent.

50(2): 179-184.

TIWARI, S.N.. RATHORE. Y.S.. BHATTACHARYA. AK. & SACHAN. G.C. 1989. A note on the larval
survival and weight gain by Spilosoma obliqua Walker on some promising varieties of groundnut.
Indian J. Ent. 51(1) 116-119.

TOMAR. S.5. & SAXENA, V.S. 1990. Synergism of alpha-hexachlorocyclohexane with N-methyl
carbamate insecticides. Indian J. Ent. 52(4) : 618-621.

TOMITA. K.O. & EBIHARA. T. 1982. Cross-transmission of the granulosis virus of Hyphantria cunea
Drury (Lepidoptera : Arctiidae). to other lepidopterous insect species. Japanese .J appl. Ent. & Zool.
26(4) : 224-227.

TREHAN. K.N. & BAGAL. S.R. 1957. Life-history. bionomics and control of sweet potato weevil (Civlas
Jormicarius F.) with short notes on some other pests of sweet potato in Bombay state. Indien J. Ent.
19(4) : 245-252,

TRIPATHI. A.K. & JAIN. D.C. 1993. Excelsin : an insect feeding deterrent isolated from Alianthus excelsa
(Simarubaceae). Phytotherapy Res. 7(4) : 323-325. -

TRIPATHI. A.K. & RIZVI. $.M.A. 1985. Antifeedant activity of indiginous plants against Diacrisia obligua
Walker. Curremt Sci. 54(13) : 630-631.



30 S.C. GOEL, S. KUMAR AND D.K. BHARDWA]

TRIPATHI. A.K. & SINGH. D. 1994. Screening of natural products for insect antifeedant activity. Part I.
¢ jan J. Ent. 56(2) 1 129-133.

TRIPIZ?II-[IERK.E;ET? Rﬁl’gt S.M.. Sl'NG(H? D., CHAKRAVARTY.RB. & B'HAKUNI. D.S. 1987. Antifeedant

activity of plant extracts against Spilosoma obliqua Walker. Current Sei. 55(12). : 607'60§- -
TRIPATHI. A.K.. SINGH. D. & JAIN. D.C. 1990. Persistancy of tylophorine as an insect antifeedant against
Spilosonia obliqua Walker. Phytotherapy Res. 4(4) : 144-147. : ' L - _ ]

TRIPATHL R.L. 1966. Relative toxicity of some insecticides to hairy caterpillar. Diacrisia obliqua Walker
Arctiidae : Lepidoptera). lndian J Eni. 28(4) : 561-563.

TRIP(AT(;H. R.L. I9pé7. ]FI,ISEC[) and other pests of jute and their control measures. Jme‘BrrH.. 30(3) : 90-98.

TRIPATHL. R.L. & BHATTACHARYA., S.P. 1967. Studies on control schedule against jute pests. Jute Bull.

TRJP‘,T':%:I..-;::E.{).& BHATTACHARYA. S.P. 1969. Studie75) 7 ;evg)lgtion of economic control schedule
1ai aj s of jute crop. Indian J. Agric. Sci. 39(7) : ez T b i |

TRIP%‘TI{;T E].E.O‘I&P;Sf\sl\z,f Jsl.u; 970.p Plant protection for higher fibre yield of jute. lndian Fg. 19]( 10): 21. :

UMEH. E.D.N. 1988. The effect of methanolic extracts of neem seed Rcrﬂe'SOl'f j;idzggg development an
survival of Spilosoma macuiatus WIk. (Lep.. Arctiidae.)- J.appl. 1‘”_" lgﬁ( ): ¢ I;'l hai —

UPADHAYAY. RK. & NIKHARE. P.J. 1984. Observations on the IIICI. ence of Bihar hairy caterpillar,
Diacrisiu obligua WIK. in western Uttar Pradesh. }f’l'. Prot. Bull. 36(1 ) : 34, ! . ' )

USMAN, U. & PUTTARUDRIAH. M. 1955. A list of insects of Mysore including the mites. Department of
Agricultire. Myvsore Entomology Service Bulletin. 3 : 100-102. . ‘ . . Sl

USMANIL. M.A H. 1967. Development of artificial media for mass-rearing of jute hairy caterpillar, Diacrisia
obliqua Walker (Arctiidae : Lepidoptera). M.Sc. (dg.) Thesis. BAU. Mym. pp. 54. . _ .

USMANI. M.AH. & ISLAM. B.N. 1970. Development of artificial media fQI' mass rearing of jute hairy
caterpillar. Diacrisia obliqua Walker (Arctiidae : Lepidoptera). Abs 21" - 22 Pukivian Sei Conf.,
Rajshahi. D-54.

VAIDYA. V.G. & VARTAK. V.D. 1977. Larvae of Diacrisia obligua WIK. (Arctiidae : Lepidoptera) feeding
on the weed Parthenium hysterophorus L. Science & Cult. 43(9) : 394-395.

VARATHARAJAN, R.. AMAR SINGH. S.. DEVJANIL P. & SINGH. T.K. 1996. Effect of Bacillus
thuringiensis var. kurstaki on the caterpillars of Spilosoma obliqua (WIk.) (Arctiidae) and Pieris
brassicae L. (Pieridae). In : IPM & Sustainable Agri-an ent. Approach. (Goel. S.C. Ed.J). U. P.
Zoological Society. Muzaffamagar (India). pp.108-110.

VARATHARAJAN, R.. AMER SINGH. S.. KEISA, T.J.. SINGH. 0.D. & SELVASUNDARAM. R. 1998.
Life table of Spitosoma obligua (Walker) (Lepidoptera : Arctiidae) on sunflower, /nsecr Sei. Appl. 18(4)
: 383-385.

VARMA. A.. MITRA. K. & SINGH. K. 1982, Natural outbreak of an entomophagous fungus,
FEntomophthora sp. nr. virulenta Hall and Dunn on hairy caterpillar Diacrisia obliqua WIk. (Lepidoptera
s Arctiidae). Current Sei, 51(6) : 790-792.

VERGHESE. A. & SUBRAMANYA. S 1985. Birds as insect suppressing agent. In : Proc. Nar. Svm on
Impact of Non-Insect Pests & Predators on Food Production and Env. (Bhanotar, R.K.. Verma. S. &
Farooqi. S.I. Eds.). All India Scientific Writers Society, New Delhi. pp. 145-150.

VERMA. AN. & SOHI. B.S. 1971. Susceptibility of different instars of Bihar hairy caterpillar, Diacrisia
obligua Walker to some contact insecticides. J Res., Punjab Agril. Univ. 8(1) : 61- 66,

VERMA, G.D.. SINGH. J.. SINGH. L.P. & LAL. S.N. 1977. Record of two maize pests during kharif at
Dholi. Entomologists Newl. 7(6) : 27.

VERMA. R.S. & TEWARL R.K. 1976 Relative toxicity of some modem insecticides to the larvae of
Diacrisia obliqua Walker. Indian J. fnr. 38(4): 396-398.

VISHWANATH. B.N. & GOWDA. B.L.V. 1975, Hairy caterpillar of banana in Mysore state. ./ Bombay nat.
Hist. Soc. 72 : 871-872.

VORA. V.I.. BHARODIA, RK. & KAPADIA. M.N. 1985. Pest of oilseed crops and their control -
groundnut. Pesticides. 19(3) : 19-22, i

WALIA. S.. CHOWDHARY. H. & DHINGRA. S. 1997. Insect growth inhibition and antifeedant activity of
oxime ethers against larvae of Spilosoma obliqua Walker and Achaea janata Linn, Pesiic. Res. J 9(1) :
125-129.

WALKER. F. 1855. Caralogue of Lepidopiera. Hererocera, Part 11, Br. Mus. (Nat., Hist.) London. pp. 679.

WANG. L.C. 1981. An entomogenous fungus. Yarichium sp. of the palelined liger moth, Spilarctia obligua
Walker (Spilosoma obligua WIK.). Netural Enemies of Inseets. 3(3) : 56-67 (in Chinese).



SALIENT FEATURES AND BIBLIOGRAPHY OF AN ARCTIID MOTH 31

WATSON. A. 1989. A review of Spilosoma - like Afrotropical tiger-moth (Lepidoptera : Arctiidae).
Entomologica Scandinavica. 19(3) : 251-291.

YADAV, C.P..LAL. S.S. & DIAS, C.A.R. 1985. Toxicity of some insecticides to the Bihar hairy caterpillar,
Diacrisia obliqua Walker. Indian J. PI. Prot. 13(2) : 121-123.

YADAV,L.S. & YADAV. P.R. 1983. Pest complex of cowpea (Vigna sinensis Savi.) in Haryana. Bull. Ent.
24(1): 57-58.

YADAV. R.P. & SINGH. R. 1977. Studies on the larval development of Bihar hairy caterpillar Diacrisia

" obligua (Walker) in relation to some host plants at Dholi (North Bihar). Science & Cult. 43(5) : 233-234.

YADAV, R.P.. KUMAR, A. & SINHA, M.M. 1975. Outbreak of the Bihar hairy caterpillar, Diacrisia
obligua Walk. in North Bihar. Entomoligists Newl. 5(10-11) : 47.

YADAV, RP.. KUMAR, A. & SINHA, M.M. 1977. Field evaluation of some insecticides for the control of
Bihar hairy caterpillar. Diacrisia obliqua Walker on Urd (Phaseolus mungo Roxb.). Pesticides. 11(9) :
16-17.

YADAV. RP.. KUMAR. N. & SINHA, M.M. 1992a. Population dynamics of Bihar hairy caterpillar
(Spilosoma obliqua Walker) and its parasitoid complex as influenced by intercropping. In : Bioecol. &
Control Ins. Pests (Goel, S.C. Ed.).. U.P. Zoological Society. Muzaffamagar (India). pp. 225-231.

YADAV, R.P.. KUMAR. N. & YAZDANI, S.S. 1992b. Effect of insecticides on field populations of Bihar
hairy caterpillar, Spilosoma obligua Walker and its naturally occurring parasitoids in Bihar. In : Bioecol.
& Control Ins. Pests (Goel, 8.C. Ed.).. U.P. Zoological Society, Muzaffamagar (India). pp. 192-199.

YADAV, RP.. SINGH. R. & SINHA, P.K. 1978a. Relative efficacy and persistance of toxicity of some
insecticides against grown-up larvae of Bihar hairy caterpillar, Diacrisia obliqgua Walker. Indian J. PI.
Prot. 6(2) : 52-56.

YADAV. RP.. SINGH. R.. KUMAR, A., MAHTO, D.N. & SINHA, M.M. 1978b. Larval survival and
growth potential of Diacrisia obligua Walker in relation to some promising varieties of black gram.
Indian J. Ent. 40(2) : 146-149.

YADAV. RP.. SINGH. R. & SINHA. PK. 1984. Stomach and contact toxicity of some important
insecticides to Biar hairy caterpillar, Diacrisia obliqua Walker infesting sweet potato, Jpomoea batatas
Poir..J. ent. Res. 8(1) : 42-45.

YADAV., R.P.. SINHA. M.M. & YAZDANI. S.S. 1992¢. Population management of Bihar hairy caterpillar,
Spilosoma obliqua Walker by utilising insect pest relationship. In : Bioecol. & C ontrol Ins. Pests (Goel.
S.C. Ed.).. U. P. Zoological Society. Muzaffamagar (India). pp. 212- 217.

YOU.L.S.. XIONG. S.L. & CAO. K.C. 1983. New records of Apanteles Furster (Hymenoptera : Braconidae)
from China. Acta IEntomologica Sinica. 26(4) : 469.

ZAMAN, M. & KARIMULLAH. 1987. Lepidoptera of jute cultivars in Peshawar. Pakistan J. Agri. Res. 8(3)
: 290-297.

ZAMAN, M. 1990. Entomophagous insects and mites found in jute fields at Taenab, Peshawar. J. Insect Sci.
3(2):133-135.

ACKNOWLEDGEMENTS

Thanks are due to the Ministry of Science & Technology (DST), New Delhi for financial
support under USERS-Scheme; to the G.B. Pant Univ. of Agri. & Tech., Pant.nagar, LAR.L, New
Delhi, B.H.U., Varanasi for library facilities; Dr. S. Kumar, Jabalpur for the literature support and
to several authors providing their original reprints. The Principal, Head of the Department of
Zoology and Librarian, Sanatan Dharm College, Muzaffarnagar, are also thanked for provid%ng
facilities during the present investigation. The author (SK) is also thankful to the Plant Protection
Adviser to the Govt. of India, Faridabad for encouragement.



	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf
	18.pdf
	19.pdf
	20.pdf
	21.pdf
	22.pdf
	23.pdf
	24.pdf
	25.pdf
	26.pdf
	27.pdf
	28.pdf
	29.pdf
	30.pdf
	31.pdf

