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INTRODUGTION a -4

Pulgses play e major role in two important aspects
of Imuman welfare, namely mutrition and soil fertility. 1In
human nutrition they ser?a ag o rich and readily avallable
source of protaein in man's diet. They also supply essential
minerals like caleium and phosphorous. In soll fertility pul-
ses are soil recuperative crope. By virtue of their unique
ability to f£ix atmospheric nitrogen through intermediary
micro-organisms which inhabit their root nodules, pulees are
of inestimable value in bullding up soil fertiiity.

A number of varieties of pulses are grown in
India covering an area of about 60 million acres as against 73
million acres under rice and 24 million under wheat, the annual
production being to the tune of-12 million toms. In Kerala
‘alonc sbout 1.09 lakh acres are under pulses meinly grown as a
mixed crop in coconut plantations and as vegetablee in kitchen
gardens dbut the annual production of 17 thousand tone is compa-
ratively low. It would appear +hat the advantages of these
crops are yet to be fully exploited by researchers end agriocul-~
turiets and in Kerals very little attention has been paid to
them es a source of staple food.

Pulse cTOpB are generally susceptible to the attack

of a number of insect peste and dipeases during all stages of



their growth ie. from the seedling stage to the harvested
produce. In gemeral, it may be sald that the damage and loss
caused by lnsects is greator than that caused by dlseases.

A perusal of the llterature has shown that in India about 95
gpecles of inescts are assoclated with pulee crops Aas posts,
gcousing damage in varlous waya.‘ Thus there are tissue borers
boring into stem, torminal shoots, flowers, pods and seedn and
damaging the respective parts. Thore are &lso quite a good
number of sap feeding insects which Qériously impatr the gffgfg;
of the orops. Different epecies of bestles and caterpillars
damage the leaves. Several of these pests are common to the
different pulse crops, while some &are specific.

Among the various leaf-feeding inseots, 2 pyra-

114 leef-folding ecaterpillar, Hacoleila vulgalie Guen. has been
observed to be of major importance in Kerala. In recont years,
this pest haé bgen obsorved to attack various types of pulse
erops in the Iarm attached to the Agricultural College,
Vellayani. Apart from some preliminary obeervations made by
Fletcher (1514) about its ocourrence as a pest of some cultl-
vated pulses like lucerne, green grait, bléck gram and horse
gram in the plalns of South India, no other infofmation is
available on this pest. Deing an jnsect gaining considerable
importance as a pest of oultivated pulse eropo in Kerala it

was considered useful to study the various aspects in the 1life




history of this pest. With this end in view studies on itse
biology a=nd behaviour were undertaken and the resulte of these
studies are embodied in the present thesis.

Also a fairly exhaustive roviow.of the work so far
done on insect pests of pulses, with special reforence to the

work done in India ie presented.



REVIFEY OF LITERATURE OF PESTS OF PULSES IN INDIA

ORDER -~ LEPIDOPTERA
1, Heliothis armigera Hb.
Syns Ohloridaa roigers - Gram Cutworm (Noctuidae)

Lefroy (1909£?raoorded this insect as a pest of
univereal irmportance and Fletcher (1914) ‘gave a brief account
of ite 1life history, food plants and control. Eggse ere laid
on the tender leaves. Incubation period ie sbout & to 7 days.
The young caterpillars at first feed on the tender foliage,
but as they grow they bore into the pods and foed on the seeds.
They remain with the head thrust inside, the reot of the body
being outside. Occasionally the larvae turn cannibalistioc.

The most important food plant of thie pest is gram, but the
insect foeds algo on red gram, ground mut, tomato,maire {eob),
tobacao (seed capsules), cafflower (capsules), gan)e (leaves
and capsules), linsezed (capsules), lablab {pods) and many other
low growing plante. Regarding control, handpicking of the
caterpillar was found effective. A pentatomid bug Andrallus

spindidens was found predaceous on the larva on linseed at

Coimbatore. Ballard (1920) found this ae & major pest of cot-
ton and gave & list of the alternate hoet plants.
Chamberline (1926) observed that tobacco and beg-

gar weed Meolbomia sp. are the preferred food plants. He also
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recorded several parasites of this pest and found thet parae-

sitisation by Cardiochiles nigriceps Vier. ranges from 80 to

100 percent. A balt coneisting of 1 ib. of lead arsenate and
75 1ba, of cornmecl was found effective in controlling this
pest. llorgan (1927 ) observed that nelther dusting nor spray-
ing plants gave satisfactory results.
Rao (1928) recorded the caterpillars reeding on
other plents like hemp and chillies. Winburn (1932) found a
number of natural enemies of this pest, the most important being
the egg parasites Trichogramma mimutum R., Telenomue heliothidis A.,

the larval parasite Hicroplitis eroceipes Crees., the predaceous

Anthocorid Orius ineidiosus S. and the mite Diplogaster acrivora

. T T
Cobb., Pal (1936) observed that the stem of plants with large

diamoter und oxtensive development of woody tissues are slightly

attacked by cutworme. Ditman (1943) recommended the dusting of

a mixture of 80% cryolite and 20% sulpbur at 156 to 50 lbe. per
T Ty ?
aore for controlling ths cutworms. MitTa (1944) noted that the” .
cutworm appears in large numbers in oome seasons and causes con-
glderable demage to all pulse OropsSs _He also deaqg;bad the bio-

TS e e

nomlcs of the pest. Rao (195§jﬂ;ecorded a new species of “\Q}’?

Ohelomus on the larvae of H.armigera b, Monolache {1956) ob-

tained effective control with D.D.T. 5% dust or 20% water wettable
powder., Hurthi and Varghese (1961) found that Heliothis on red-
gren cen be controlled by onre application of Dipterex and D.D.T.



2. Exelastes atomosa W.

Plume moth. (Pterophoridaes)

- Lefroy (1909) recorded this ineect as a pest of
pigeon pea in the plains of India during the cold weather and
gave '‘a short account of the bilology of the peet. Fletcher
(1914) observed it infesting pigeon pea and lablab and briefly
described ite life history. In Bombay ond Sholapur this peet
was controlled by sheking the infested plants over baskets when
the larvae and pupao fell off the leaves (Rep. Proc. II & IIX
Ent. Meeting, Pusa. 1917 & 1919).

In a subsequent paper Fletcher (1920) gave a detai-
lad dgsaription of the biology of the pest. The minute eggs are
-1eid at night singly on young pods, flower buds or young leeves.
Incubation psriod is about 3 to 4 days. On hdatehing the emall
hairy caterpillar eats into the pode and feeds on the sesds
or it bites into the unopened flower buds and attacks ths dove-
1opiﬁg anthers. The caterpillar never enters the pod completely.
The larval period is about 25 to 30 days. Tho greenlsh grey or
brown pupa, looks like a larva. Fupal period is about 3 to 7
days, pupation taking place on the plant. XNoths fly about in the
duek and reet by day in the lower surface of the leaves. BKating
4akes place on the same day of emergence of the moth and ovipo-
gition occurs next night. Besides pigeon pea the insect attacks
lalthi aleo.
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Ayyar (1940) mado eome observations on the damage
ccused by this pest. He found that the mimute oaterpillars
on hrntehing first sorape the csurface of the pods and thue gra-
dually cut & hole and thruet thgir head into it and feod on
the sseds from outside. The full grown caterpillara pupate
on the surface of the pods or oven in the huﬁgpw of the infeo-
ted pod.

Se ﬁaruca $eastulalie T,

Spotted pod borer (Pyralidae)
'This inseot #ommonly known ss the spotted pod
borer was first described by Hampoon (1876). It was first re-
corded in India by Lefray (1909), its eaterpillar boring into
the pods of pulses. Fletoher (1914) noted 1t ae a minor pest
of 1lablab, green gran and red gran and gave a deaoripfipﬁ*?rq> /9?;
the oaterpillar and pupa. Dietgf§19lﬁffsgg;#_ed that in sone 4
cAAsn, the caterpillar in ite iater stages bores into the stem
and whnn full grown, gomorally falls to the ground and pupatas
in soil. Hutson {1919) found it eas a pest of Tephrosia oandida
in Ceylon, Ayyar (1932) on black gram and Dlets (19§§E*EEL3E::r;>
pulses like oow pea. - )
fatta (1940) obzerved that the eaterpillars renai-
ping inside the seeds oan be desfroyed by fumigation with methyl
bromide at 0.8 lbs, por 1000 ou.ft. of space at normal tempe-

rature: . Caldwell (1948) gavé a detailed acoocunt of the bio-



-8-

logy and control of the pest. Eggs. are 1aid‘on or near the
flower buds. The young caterpillar entexrs the bud, open
flower or in the pod. It burrows inside the pod and feeds on
the seads., The entrance hole is plugged with faescal natter.
The full grown caterpillar is sbout 2 cm. 16ng, brownish green
in colour with brown hend and black warts on the body with
short hairs. Infested flowers and pode are usually webbed to-
gother. Pupation takes place among the debrie or near the sur-
face of the ground. Moths shelter among the lower leaves,

Application of a mixture of derris dust contai-
ning 1% or more of rotenone or a 3% nicotine dust was recom-
mended by him ae control. 8praying of 3 og. of 20% Dy D, Ts
emulolon in 4 gallons of wator or 2% DD dusting was also
found effective (Agric. Pests. NuS.W. 59).

4. EBtielle ginckenella Treit.

Spiny pod borer (FPyralides)

Thip insect was first descoribed by Hampson (1876).
Lefroy (1909) noted it as a pest of cold weather pulses a&nd
sunhemp in Indie while Fletcher (1914) observed that 1t was a
ninir pest of horsegram, cowpea, rsdgram and sunhemp and re-
corded that pupation takes place outside the pode in white
silken eccoon. This pyralid was found attacking Acecia

(Robina pseudacasia) and various other wild leguminous plantas.

{Saratov. Reg. Agric. Expt. Sta. 1925) Rohwer (1325) recorded



a larval paracite Hetaroapilua otiellne (Braconidae) attacking

the caterpillare of the pest.

Larson (1926) obeerved that soms of the larvae,
after boring out of the pods, returned and pupate within the
pods 1tself. Flenders (1926) recorded Zatrople tortricidis C.
(Chaloidae) as @ pupal parasite of the inseot. Couturier
(1934) observed that in general, oﬁly one caterpillar attacks
each pod. ¢
Por controlling this peot Strong (1936) found
that oryolite was offective. Ayyar (1940) found it as a minor
pest of horse gram, Cheu (1943) noted that the caterpillar
attacking the pode of soybeans, garden peas several speciles
of orotolsris, lupin (Iupinus angustifolius), pigeon pea and
yam bean {Pachyrhigus erosus). De Saeger (1943) rsared out
Miorobracon sttillae from the larvae of E.pinckenella T.

' Baranyovite (1944) recorded acacie as an alternate host of
the pest, Middlekuff (1956) recordsd Qephalomomis gallicoll
as o larvel paracite of E.zinckenella T.

Abdul Eapar znd Awadalla (1957) gave a detailed
desoription of the morphology and biology of the pest. Eggs
are laid singly or in small groups preferably &t the Junction
of tho calyx and the pod and the pod eurface. The number of
eggs laid per moth varied from 47 to 178 and the incubatlon
period is about 5 to 6 days. After hatching the larva bores
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into the graen pod, where it feeds on the growing seeds. The
point of entrance is o}osed leaving only a black spot. The
larve sttacke and eats one seed after another, making rough
irregular incisions, but does not enter the seeds. Canniba-
1ism occurs when more than two eaterpillers occupy one pod.
The lsxrval pericd is about 10 to 13 days. Vhen full grown
they drop to the ground and form cocoons about an inch below
the surface of. the sdil or under dry leaves. Pupal period

i sbout 9 to 20 deys. Palring tekes place 24 to 30 hours
after emergence and eéeh male fertilize only one female.

Ephialtes (Pimpla) roborator F. (Iohnoumonidas) attack the

larvae of E.glinckenella T.

Lerson (1957) observed that attack is less in
places where there is sufficient molsture in the field. P°p2§§=$_
(1957) recommended the application of emuleion eprays of 0.2%

D, D.T. or 0,08% parathion or suspsnsion of 0.4% D.D.T. or a 5%

DeD.T. dust, 3 times at an intervel of 8 days.

5. Adisura atkineoni M.

Pod borer (Noctuidae)
Hempson (1876) described the insect and recorded
it ac & pest of pulses distributed in Sikkim, Nagas, Kerachi,

Bombay, Madras and Ceylon. Fletcher (19 17) mentioned it in-
festing the lableb seedlings. Rao {1917) noted this on ladlab



and red gram and desoribed the 1ife history end stages in de-
4ail., Egge are laid singly, either on the pode or on the
flower buds, attached by & gummy sceoretion. - Incubation period
48 gbout 3 deys. The oaterpillar on hatching bites its way
into the pod and feeds on the tender seed. The larval stage
has five imstars, the lerval period being 14 to 16 doye., Fue
petion takes place in an oval, earthern cocoon in the sollj
pupal period being 11 daye.

Krishnamarthi (1936) observed that some of the
eaterpillars pupate on the flower apikeé. He reoommended the
spraying of a solution of bleachirng powder (1 1b, in 8 gallons
of water) on newly opencd flowers and young pods as a Tepel-
lent. Ayyar (1940) recorded it es a peat of lablab and obser-
ved that during cold weathor, the nttack is severe.

This pect appears to have & number of paraesites
and predators attacking it. Cherian and Kylasam (1941)‘obaer~
vod a Branonid; Micfobracon lefroyi parasitising the oaterplil-
lars, Krishnamurthi and Appanns (1944) and Lal { 1947) noted
two larval paracites, Bracon hobetor S. and B,brevicornis W.
Puttarudrish end Basavanna (1966) recorded a fly Carcelis
evolens kogckiona Tne. end Ichnoumonids Hymenoboswina sp. and

Enicospilus ep. parasitising the caterplllavs.



6. Lampides (Polyormatus) boeticus L.
Blue butterfly. (Iycaenidae)

Phig inmseot wes first recorded in India by Lefroy
(1909), Vuillet (1913) worked out its biology and found that
pupation takes place among +he fallen leaves and dry weeds or
in the soil. Fletcher (1914) desoribed the life history end
hoat plante of the caterpillar. In South India he has recor-
ded 1t as a serious pest of orotolaria and &s a minor peest of
pulses, The egge ars leld on the flower buds and pode. On
hatohing, thé pale green caterpillar with roughenad skin bur-
rows into the tender pods. Pupation is on leaf, twig or pode.
He almo rocorded this pest as attaocking Butea frondosa.
Androws (1918) found it infesting Crotolaris juncea and

Cajenus indicus., In Kerala, this pest was recorded by Pillei
(1921) on different pulees. Aokiu (1927) observed that pupe-
tion may take place among the fallen leavee anfl dry weeds or
in the soil.

Anotheor caterpiliar pest belonging to this famlly
Oatschrysops onejus F. was recorded by Lefroy (1909) and
Fletoher (1914) as a minor pest of red gram, lablab and other

pulses.

7. Amsacta albistriga W.
Red hairy coterpillar (Arctiidee)
This incect wae first recorded by Lefroy (1909)



as a pest of ground mut. Fletcher (1914) gave a detailed
description of this pest. It le generally found in gandy
loame on cholam, combu, ground nut, pulses, castor ete., and
on glmost all low growing plants and crops, 88 & serious pest.
The eaterpillars ere sluggish and pupate'in soll. The moths
which emerge after the early monsoon showers are sluggish and
conspicuous and ¢an be collected by hend. Trenching and put-
ting fresh leaves in the trenches is slso recommended. Ano-
ther species A.moori B. similar in hebit as A.albistriga V.
was mentioned by him, Mackenna (1917) and Colemen (1922) suge
gestod handpicking of the slugglsh adulte snd caterpillars to
control the pest. Kannaen (1925) noted that the emergence of
the adults is related closely with the rainfell, Chopta (1926)
repoyted that the collection of mothe by light traps was found
successful in Punjab. Ayyar {1940) described this as a major
pest of groupd rmt and mentioned it s polyphagous in habit,
feeding on almost 8ll green vegetation especially pulseca and
other legumea and other orops like castor, calotropis etc. He
has also given a detailed description of the pest. Bindra and
Kittur (1957) observed that the caterpillar of A.moordi B. is

parasitized by a nematode Mermis indica in some districts of

Madhya Predesh.

8. Stauropugvalternus V.

Crab caterpilller. (Notodontidae)
The first record of thie pest in Indis is by
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Lefroy (1909) who found 1ts caterpillar feeding upon the pi- .
geon pea. Flotcher (1914) noted it-on several plants like ta-

marind, tur, Trewia medifolia and tea and gave detailed descrip-

%ions of its different stages. The crab c¢aterpillar is found
foeding on the leaves. Pupation 1s in 1ight cocoon spun among
the leaves. Rutherford (1914) racorded this pest on tea, co-

coa, mango, Albizgia stipulata, Acacia decurrcns, Grevillea

robugta, roses and other plants and rqoommended arsenical
spray as control. Andrews (1915) found epraying with lead
arsenate sultable for controlling the pest on tea.

A detailed study of the 1ife history of this pest
was made by Susinathan and Sunderam (1921). Round, flattened,
sculptured eggs laid by the female, hatch in about 3 deys.
There are eix instars. The larva is active and when distur-
bed assures & spiderlike appearance. The final instar ocater-
pillar is 20-21 nm, long, the larval period beiﬁg about 30 to
32 days. Pupation takes place in slight cocoon of yellow
fibrous silk covered over by leaves. Fupa is dark brown 18 -
19 pm. long and the pupsl period is 10 days. JYutson {1922)
and Rao (1937) noted thies as & serious pest of tea in Ceylon
and Indis respectively, during certasin years. A braconid l

Apanteles stauropl was found parasitlsing S.gltermus V. in

Sumatrs (Mengil, 1923) and in Ceylon (Gadd, 1942).
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9. Eucosma gritics H.

Leaf folder. (Euxcosmidae)
Syns Encelis critica

TLefroy (1903) recorded the caterpillar of this in-
scot attacking red gram. Fleteher (1914) gave a detsiled ac-
count of the biology of thia pest. In uppor Indis the attack
ig generally noted during HMareh to May and during the winter
months it hibexnetes in the larval stage. FElongate, spheri-
enl, creany white egge ere laid singly or placed in rowe on
the upper and lower surface of the leaves, on petioles or on
the stem, but a groove or depression is always praferred for
oviposition. One female lays about 100 eggs, the incubation
period being 3 days. The yellowish caterpillar on hatching
burrowe into the tender shoots and feeds from within i1 the'
leaves are in the folded state. If the leaves are unfolded,
1t begins to gnaw the mldrid and the mdjecent tissue on the
upper surface of the leaf and soon hides itself under & Very
thin trancparent gummy stuff to which dustlike gnawed particles
of the leaf vremains are attached, Ae 1t grows it brings to-
gether almost all the top 1éaves of a shoot or of adjecent
shoots and binds them together in a erumpled mass, within
which it fesds and lives. Pupation tekes place in a-thin
papery whitish silken cocoon within the orumple? nase of the
spun leaves. It may also tokes place inside a flower bud or
within a few dried petals rolled tOgéthér or within a seed



pod, in which the caterplller foeds, Pupal perlod is asbout 4
to 6 days, Pupa is yeilowish brown in c¢olour with 6 white
cremastral hairs at the anal end. The romoval of the spun
leaves has beén recommended ee a control measurs.

Ayyar (1940) mentioned this insect as a8 minor pest

on red gram,

10. Laspeyresia torodelta H.

Lablsb shoot borer. (Eucosmidas)

This insect was first recorded and studied in India
by Fletcher {1914) on lablab. He obsexved that the green
caterpillar bores into the growing tip, devouring the tiesues
of the stem. Brief deseriptions of the larval and pupal ste-
ges are given, Pupation takes place in the larvel furrow and
the pupal period is about 10 days. Ayyer (1940) found it as
a minor pest of cluster bean and suggested clipping and des-
troying Zirst affected shoots as a remedial measure. Uright
(1948) recorded another species L.nigricana as a pest of pea,

the caterpillar feeding within the pods causing considerable
damage to the developing seeds and giving to their contente
a very unsighty appearance. He has recommended spraying with
0.5% D.D,T. emilsion As & control measura..

11. Sphenarches caffer Zell.

Plume moth {Pterophoridse)
This ineect was first described by Lefroy (1909)



who found ite life history eimllar to that of the plume moth,
Exelnstes atomooa W. Fletoher (1914) gave desoriptions of

the diffsrent etages. Later he (1920) made detailed obeorva-
tions relating to ¥he distribution, 1life history and food
plants. He found it generally feeding on pigeon pea (Cajanus
indious), kulthi (Dolichos lablab) and bottle gourd {Lagenaris
vulgalis). Besides these cultivated orops it was found to feed
on Averrhoa bilimbi, buds of Iuffa sp., potals of Hibiscus
matabilis, Bilophytum sensilivum and Mimosa pudiea.

Pruthi (1936) reported a Braconid (its neme notlmen-
tionod) paraeitising the caterpillar, Ayyar (1940) mentioned
this pept as Bottle gourd plume moth, the spiny eaterpillpr
of which wan seen feeding on the foliamge of bottle gourd.

12. laphygma exigua Hb,

Cut worm (Noctuides)
Syns Caradrinag exigua ,

Lefroy (1909) noted oaterpillars of thie ingeot
feoding on young indigo geedlings. Fletcher (1919) gave a
brisf deecription of its 1ife history and recorded 1uoerqeg
indigo, onions, chillies, gingally.‘cow pesa, brinjal, raﬁdish
and amaranthus as food plants. Chopra (1928) collqpted 1t
from lucerne and gram, and studied its blology-

Paylor {1931) noted L.exigua Hb. and L.exempta W.

as cerious peste of cotton and peas, and also found them
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_ attacking malze, tobacco, grape vines, garden beets and wild
plents. The young plants were usually attaecked. He observed
that the female moth lays 8 to 100 white egge in clusters on
the leavas and cover them with down like scales, Inocubation
period ia about 3 to 7 days. Oaterpillars on hatching epin a
looee web over the cotton leaves, on the lower surface of which
they foed, while the upper surface is genorally intact, They
feod during night and hide in the soill during day time. The
full grown larvae make oval éarthern goaoons in the soll and
pupate inside. The larvel stage conslsts of five instare, the
larval period beinrg about 17 to 20 days. Oviposltion begine

3 daye after emsrgonce. A Tachinld and a Chaleid parasite were
recorded as the natursl enemies of the pest. Ayyar (1940)
found this pest se polyphagous, feeding on several crops. Ho
rocommended the application of stomach insecticldes like lead

arsenate or oaloium arsaenate as a control measure.

13, Prodenis litura F.

Tobaoeo caterpillar (Rootuidae)

ILefroy (1909) desoribed this as a polyphagous pest
which is widely distributed and commonly deatruotiﬁe to0 most
of the food crops. Fletocher (19i4) reccorded it on castor,

tobacoo, malgze, tomato, colocesia, agathi, Jute, 1ndigo,
lucerne, brinjal, cabbage, elephant yam, pear, plantaln and

' gragoes; severe damage beling noted in tobacoo, castor .and
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agathi, He degoribed the bionomics of the peest in deteil,
Bgegs are laid in cluétera on. leaves and covered wlth buff
coloured hairs, Incubation period is & tq 4 days. The catore
pillars on hatching start feeding on the leaves. Larval ﬁe-
riod is about 20 dgys. Pupation takes place in eartherq co—
coon, pupal period being 6 daye. Hend picking of LY 1 mééses
and young larvae and trenching around the field to prevent

the advancement of the caterpillars were recommended as & oon-
trol measure.

Andrews (1916) found it as & pest of green manure
erops and studied its biology‘in detail., Endrogzo (1918) re-
conmended spraying with 1 1lb, paris green in 100 gallons o:
_water or dusting with a mixture of 1 part of parie green with
50 perts of lime to control the caterpillar. He also recor-
ded a parasitic fungus Cordyeeps ep. killing the catorpillar
of this pest. PFletcher (1919) roted an Elaterid Agrypnus
fuscipes and Carabid Broscus punctatus ¥X. the larva of the

former and the adult of the latter predaceous on the caterpil-
lar of P.litura F. Jhaveri (1920) and Correia (1920) recorded
caterpillars of the pest attacking rice seedlings in North
Gujorat end Goa respectively. '

Kurup & Joshi (1959) noted thie pest on cotton,
mlberry, cauliflower, banane and pulses. They found spraying

with D.D.Te BO% W.F, at 2 1bs, in 100 gellons of water in the
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‘mpeery.and 14 1bs. in 100 gallons of water in the field, use-

fal as 2 control measure.

14, Gracillaris goyella D.

Leaf roller. (Gracillaridae)

Fletcher (1917) obeerved it as a pest of Cajsmue
indious, tho caterpiller feeding on leaves. Dutt (1921) dee-
eribed the imgature‘utagea of the inecct in detall. Ee noted‘
the 1nsq9t on tur Irom Novembor to April. The catierpillar ‘.
rolle up the apical extremity of the tur loaves eand livee
within the fold. In severe cases the foldsd portion of the
leaves is skeletoniged and dries up. ?upaxipn takes place
inside the leaf fold, pupal period being 8 to 9 days. The
caterpillare are attacked by a emall Chaleid paraslte
Asympiesielln indica G. Ayyar (1340) recorded the insect
as & minor pest of Cajanus indlcus.

16, Stomopteryx nertaria M.

Loaf miner (Gelechiidae)

Lefroy (1909) noted it in India on groundmut and
Pooralea gorylifolia and found the caterpillars mining the

leaves, Fletcher (1914) found it infesting redgram snd soy-
bean znd as a savers pest of groundnut popularly known 1ﬁ

Pamil as "Surul puchi? and described the biology of the pest
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in detail. Ayyar (1940) suggested the collection of the
moths by light tréps as 4 control msasure.

Channabasavenna (1956) deceribed in detail the bio-
logy and control of thie pest. Egge are laid on tender por-
tions of the plent, hateh in 3 days. On emergence the tiny
caterpillar bores into the leaf tiesue from the upper surface
of the leaf and feeds on the internal contents. The attacked
portions of the leaf aﬁpear as pale brown patches, seon .along
the mid rib. After about one wesk the leaf minexr comes out
and wobs together two or more leaflets and lives under shel-
ter for ebout 4 days. The full grown caterpillar is green
in colour with.front and hind ends black, Tho oaterp;llar
then pupates in 2 silken oocoon within the folds of the af-
factod and vitheored lesaves on the plant., The moth emergee
after 4 days. The entire lifo coyole is about 3 weeks, Appli-
cation of B,H.C. 6% and 10% duste and Folidol 5 c.c. per one
gallon of water were found to be effective in oontrolling this
past.



ORDER -~ DIPTERA

1. Agromysa obtuea M.
Pod fly (Agromysidas)

Agromyea géggggli C.

Sten fly (Agromyzlidae)

Phesce flies wers first recorded in India by
Lefroy (1909) as Tur pod fly and Pea stem fly respectively.
Flotcher {1914) oalled them Red gram agromyza and Cow pea
agromyza reapectively and‘made some investigation on their
oviposition. Andrews (1914, 1918) worked out the blology
of A.obtusa M. and found that egge were lald in the setting
flowers or in very young pods. Scott (1918) mentioned the
oebntrol followed in Queenszland for A.phaceoli C. le. by
covering tha Tows of the erop with & thin layer of saw dust
4 daye after planting, which should be wetted with kerosine
emileoion (1 lb. ordinary soap dissolved 1n about 2 gallone
of boilling water) and a second dressing when the plante are
in the second leaf.

Ahmed (1938) studied in detail the bfology of
A.obtuea ¥. According to him the female plerces the pericarp
with the ovipositor and lays & single ogg. Vhen a pod ie
oponed the eggs appear like needles projecting from the walls
of the pod. A female lays about 38 to 79 eggs during ite



life time. In about 3 days, the egge hatoh and the maggot
mines into the seed and forme galleries just below the epider-
mie of the seed. The maggot feods deeper into the seed and
grows. Larval atage lasting 8 to 6 dayes. The larva may elther
pupate in the larval groove inside the ssed or very close to

a hole -made on the per@parp for the adult to cecape, pupsl
period being 8 to 9 days. The sdult 1y ie short lived.
Under abundant moieture conditions theres may be twe broods in
a year. An Eulophid was fougﬂ parasitizing the larval stage of
this fly. Later he (1940) desoribed a Chaleid Euderues lividus
Aahg. as a larval parasite attaocking the maggot. Subsequently
he obperved that in severe cases the infestation of the seeds
may be as high aé 60 percent.

Morgan {1938) rooonmended spraying the upper sur-
facoe of leaves with nicotine sulphate (1 in 800) plus white
_oil emuleion (1 in 100) as a control measure. Hely (1947)
found 0,05% D, D.T. spraying gquite suiteble, Bralthwait (1957)
racommanded t%o sprayinge of the sbove material within a woek
of germination apd subgsquently at weekly intervals until
flowering. Taylor {1959) observed that spraying with nicotine
sulphate and white oil emulsion was quite éffective in control-
ling the infestation. According to Walker (1960) seed dres-
sings with chlorinated hydrocarbons prevent 1;:'1'1@ attack of bean
21y for 30 dayo after emorgence.



2., Phytomyea atricornie . :
Poa Leaf Miner (Agromyzidae) ,

Syns Ehytomyss genioulata
Lefroy (1909) and Fletoher (1914) mentionsd thias

insect a8 a leaf mining fly under the common name of crucife-
rous leaf miner. Subsequently it was ldentified as r.atricor-
nis M. and preliminary observations on its life hietory given
by Ahmed and Gupta {(1939). It is imown under different common
names in various countries according to the plants attacked.
In England it is known as Chrysanthimum leaf miner, in New
South Valee ap Clperaria leaf miner, in Italy and in India as
Poa leaf miner. Rahmar (1940) recorded it on torias, and sar-
son, from Lyallpur (Punjab). |

Ahnmed and Gupta (1941) studied the bionomico of
this pest in detall and gave a detailed acoount éf the blology
and control of the pest. This pest was found to be polyphae-
gous in nature attacﬁing s nurber of plants inoluding pesa,
rustard, torig, cabbage and other cultivated plente. The
damaga caused to the leaves ia‘partly due to the nupmerous pun-
. ctures made by the femole kor feeding purposes; but ochiefly
on account of the mining of the larvae into.the leaves., The
fomele fly thrusts egge into the leaf tissues, Upto 323 to
358 eggs are lald by & single female and the incubation period
15 sbout 2 days. On hatching, the minute white maggot mimes



the leaf feeding on the mesephyll. The larval perlod is about
5 days, thes pupal period being 7 days. The adults are gene-
rally observed in December and January. Systematic colleotion
and destruction of infested leaves was reccmmended as & con-
trol messure. A spray containing 1 part nicotine sulphate

and 2 perts of eo?t sonp dissolved in 400 parts of water was
found effective in controlling the pest. 4n BEulophld parasite
Solenotus ep. was bred from the larval stage of this fly.

ORDER - HEMIPTERA -

1. Aphle cracclvora Koch.
Peo aphid. (Aphididae)

Sym A.madicegenis K.
Lefroy (1909) recorded A.runiois DLinn, attacking

cow pea and Benineasa ceriferas A.aardui Linn. attacking
plgeon poas A.adusta Zehnt, attacking guar and Cheitophorus
paculatus Buckt, attacking lucerns, George (1927), ‘
Krishnamurthi (1928) and Ayyer (1932) found A.medicagenis K.
-(As oraccivora K.) ae a pest of pulses, Kriéhnamurthi gave a

brief deescoription of A.medlcagenis K. and A.xumicie L.

Rekh (1938) made & record of A.oraccivora K. as

o
a pest of cotton in Ruesla, Oaldwell (1945) gave & detailed
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desoription of the bean aphid and its control. The adults
and nymphe suok the sap from the-undersurface of tha tender
leaves, growing tips, flower atalk or pods. The leavec of
the heavily infested young plants take on a pronounced ysllo-
wish hue and growth is greatly retarded. NMalformation of the
podes may be omused by large colonies feeding on them., The
adult is a sluggish graeniaﬁ black insect found in dense colo-
nies. The colony upuslly comprises both immature and adult
stages. Appllioation of a 3% nicotine dust or of & spray pre-
pared by adding § pint of nicotine sulphate to a2 solution of
2 1lbs, of soft soap in BO gallone of water, was found as an
effective control measure. Dusts appeared to be more satis-
factory than eprays for treating large plants as more officient
coverage could be obtained.

Kanaiaraagnavid (1953) observed this aphid affoc-
ting different pulse crops, including field bean ( Dolichos
labladb), cow psa (Vigna oatiaﬁg), ground mut (Arachis hypogea)
green gram { Phoseolus radiatus), black gram (FPhameolus mungu)
lucerne (Medicago sativa) indigofera sp. and & mumber of legu-~
minous and other orops. '

Tanaeiaevic (1964) recommended sprayibg 1% paro~
thion at the rate of 18 lbs; per acre. Appart (1954) recom-
nended 0.25% eohradan, isolan and parathion spray at the rate
of 150 gallons per acre for effective control of the aphids



on ground nut and gave a schedule of application. Barker asnd
Taudber (1954) etudlied the biilogy and seaponal history of the
post and found that highly sucvulent plants produced under re-
duced iight'and high'moisture were condusive to aphld reprodu-
ction. PFecundity and plant injury appeafed to deocrease as the
nitrogen level incroased.

In Yyeore State Appanna (1954) observed Cervaphis
aahogtaﬂeniae V. on redgram; Aphls rumlicis L. on horse gram

and Magroaighum pisi K. on green paa and found spraying with

honey o1l rosin soap (1 1lb. in 3 gallons of water + % 1b. soap),
~Rhothgna emilsion (1 1b. in 25 gallons of water) and Folidol E.
608 (8 oce. in 2% gellons of water) effcotive ageinst those
aphidas, . | |

Evens (1964) recorded Aphis gracoivora K. as a pest

of ground nut and as a ve&for of the Rosette dlscease. Real
(1955} also mentioned thie aphid as a vector of the Rosette
discase. He obeerved heﬁéy infestation under wet and humid
condltions and also found that close planting of gfound nat
reduces the infectlon with rocette dlsemso. The reason for
this wae found to be due to the reduction in exposuras to the
sun of corowded plants, which in turn redueced photosynthesis
and consequently reduced the fecundity and production of alates,
Real also worked out the bi#logy of the aphid and found that
the life oycle from egg to gdult occupes 8,3 days. The repro-
duotive period averaged 6.7”daya. gach female produoing about
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14-70 offsprings during a reproductive period of 43 days. The
four nymphel instars sveraged gbout 2, 1.5, 1 end 1 daye. respe-
otively bnd.reproductior began after a further poriod of 2.786
ﬂays;- 7hen' both temperature and humidity are high, sone indi-
vidugels reproduce in the second or third nymphal instar.

Anderson (1953) did some experimente with Picrasmin,
oxtract of jamaican quassia (Elcrasma oxcelsa) and found 1t use-
ful in controlling the aphid. Thls was mixed with water and
applied to the soil around the plents. Heo Leod {1955) obeer-
ved the fungus Empusa aphdidis attacking the aphide Macrosiphum
pisum K. in Hova Scotia. '

2. Riptortis pedantris Fb.
Riptortim lingaris Fb.

.Pod sucking bugs (Coreidas)

Lefroy (1909) recorded R.linearis Fb. as a minor
pest of leguminous orops ané pulses and Fletcher (1914) gave
" an account of ite bionomlcs and control. About 3 to 8 eggs
are laid singly on the plant by one fomale,  Incubation period
e about 6 days. The nymphe hide themeelves away that they
are 1ittle noticed. Iife history ie comploted within 21 days.
Nymphs and adults are found sucking the sap from the pods of
tho lablab, cow ped, black gram, green gran and Iuffa scutangul:
Collection of the insects by hand net was recommended a8 a

control neasure.
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Ratherford (1914) recorded R.podostrin Fb. and
R.linearis Fb. 2s minor pests of tea in Ceylon. |

Brittan (1325) found that dusting with calotum
 oyanide gave good result in controlling R.pedestris Fb. Caldwell
(1945) reported Riptortus surripes Fb, from Queenzland and de-
soribed in detail 1te biology and habit. Sprays of nicotine
sulphate ~ white oil emulsion snd dorris were found to give a
noderate control of the bugs.' Hacrophamirus basalis W. was

observed ns an egg parasite.
3. Coptosoma eribraria Fb.

Lablab bug (Pentatomidae)
Syns Coptopoma oribrarium.

Lefroy (1909) observed the habit of thie bug, Olus-
tering gregariously on the stem of tendor plants of jute and
lablab, but it did not appear ap a pest. Fletcher (1914) found
1t feeding on lablab, green gram, cluster boam, agathi (Sesbania
grandifiors) and eome other leguminous plants., He found the
oereany white elongated egge laid in batches of 35 arranged in
two rows. Inoubation period was 6 days, life history being
conmplated in about 7 wesks,

Ayyar (1922) recorded it on red gram snd avenue
trees (Rongania glabra) while Esaki (1926) found it on sugar

cana and riloe in Formosa., Ayyar (1940) described ite habit and
life history in detail. Collecting the buge in hand nets and
destroying them in vesseéls oontaining wator mixed with keropons

wae rocommendod as a2 control measure.
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4. Anoplocnemis phasiana F.
Pod bug (Coreidas)

Lefroy (1909) ragorded thia pest on eriﬁhrina and
slso on shrubs and gracess. Fletcher (1914) noted 1t on young
erithrina trees in hills akbd also on brinjel, red gram, green
grem and cholem. Hand collection of the bugs was rscommended
as a control measurs. Burt (1918) noted this as a ninor pest
of indigo and Ayyer {1922) found 1t on red gram, egg plants,
cow pea, and the tender shoots of grape vine,

5. Olavigralla gibbosa 8.
Clavigralla horrens D.

Pod sucking bugs (Corcidas)

Lefroy (1909) desoribed these two insects as peote
of loguminous crops especielly on red gram. Fletcher (1914)
made a note on the habit of the pest. Adults and the nymphe
suck the julce of the unripe seeds from green poda. Collection
of eggs and shaking the plants over a vessel of oll and water
or over a cloth saturated with oil are recommended ae control
messures. Oaldwell (1945) recommended spraying of nicotine
sulphate and white o0il emuleion to control these buge.

The bilology and morphology of the pest was desoribed
by Rao (1362). The-attackod pods show light yellow patches on .
the surface due to demapping, which is followed by chrivelling
and drying of the pods. It has been found that heavy infaste-
tion coincides with the pod formation of the gram. An egg pare-

site Hydronotus forater wés also rocorded.
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ORDER - COLEQPTERA

1. Pulse beetles (Bruchidae)
Lefroy (1909) listed the following species of pulse
beetles in India attacking difforent pulses.
1. Bruchue chinensils Linn.

Syhs Pachymerus chinensis on Pisum sativum, Dolichos
lablab, D.biflorus, Cicer arietinum, Cajenus indicus, Ervum

lens and Vigna catiang,

2., Bruchus affinis Froll. on imported beans.

Y. Bruchung emarginatus Fabs., on Pisum sativum,

4. Bruchus guadrimaculatus Fabs. on Pisum sativum and on beans.

5. Bruchus pisorum Linn. on Plsum sativum.

6. Bruchug analis Fabs. on Vigna catyjong.

Chittenden (1898) stated that Bruchus obtectus S.

also occurs as a past of pulees and deseribed the life histo-

ries of HU.pisorum L., B.obteotus S. and B, quadrimaculatus F.

Fletcher (1914) recorded B.chinensis on red gram
and described the blology of the pest. Ghosh (1917) noted
that in the oase of B.affinis F. infestation takes place in
the field, which is carrlied over to the store. Selection of
good seodes by putting them in water_and the fumigation of the

seeds with nephthaline in eir tight vessels are recormended

a8 remedial measures. Later he (1918) found B.bhinensis L. on

the pode of seshania also.
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- Kunhikennan (1919) made some observations on the
function of the prothoracic plate in this insect and also des-
eribsd in detéil its blology and control, Furdgation of the
" goads with csg'and HON in storage and storing the seeds under

& layer of eeveral inches of grains of Eleusine coracona (ragl)
or Penicum frumentaceum (savel) which are not attecked by
these beatles are suggested ams control measurss. The hymeno-

pterous perasites Bruchoeida orlentalic C., ZBruchobius golemani C

and a2 predaceous mite Pediculoiden ventricorsus N, are also

recorded. Kesorgode {1919) mentioned Bruchus theobromae L. as
a pest of red gram.

zacher (1929) found that B.chinensis I. are able to

mate and ovipoeit without feeding as adults for a long time.
Perreira Lama (1942) recorded a Pteromalid Brochobius laticeps

Ashm.an egg parssite of B.chinensis I.

Rahman, Singh and Amarnasth (1943) mentioned eleven
injurious Bruchids infesting the pulses of which Bruchus
phaseoli G., Bruchus caerulens O, aend Bruchus maculipyge C.

were new records, They deseribed the hiology and conbtrol of

B.analis F. and R.chinensis L. About 95 eggs are lald by the

famale of B.analis P. in 2 to 12 days, during May to Docember.
They hatch in 3 to 6 dsys. The mewly hatched larva bores di-
rectly -into the grain by cutting a hole and fross is seen at

the entrance hole. The entire larval stage ls passed within



the grain, larval period being 8 to 43 days. Pupsation tekes
place below the seed coat and pupal otage is 6 to 36 daye. The
adult emerges by cutting out a oircular hole in the sesd coat.

The blology of B.chinensis I. is eimilar to that of B.analis F.

Grube of both these speciess sre parasltiped by Bruohoﬂius
laticeps A.

‘ Caldwell (1945) desoribed the blology of
B.quadrimaculatus I in detail. As fagarda eontrol he found
that treatment with B og. of paradichlorobenzene and 8 og. of
naphthglene per bag of seeds was sufficient to control the
Bruchide., Mixing the seeds with groﬁnd dolomite or magnesite
at the rate of 4 oz. per bushel of sced wae also found effec-
tive. Gobind Rem (1945) deseribod tho biology of B,analis F.
in detail. Krishnamurthi (1960) observed that the infection
by most of tho Bruohide begine in the fiold and the seed, with
ek alcone is proferred, dehusked dhalls being unaffectsd.
Chatterji (1954) also recordad Bruchobius laticeps Ashm,
(Ohalcidé.e) as a larval parasite of B.chinensie L.

. Ruppel (1956) recommended drying of the seceds tho-
roughly befors storage to prevent demage. Usman (1956) men-
tioned Jollosobruchue ehineneie L. from Kyeore infesting legu-

minous eeeds. Arora and Pajnl (1957) studying the biology of
Bruchus analis P. with specilal reference to ite ovipoeition,

showed that the adulte pair immedlately after emergence. The
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eggs are 1a;d eingly on the sgoeds, cemaﬁted by means of sticky
fiuid, “

Monon, Beri and Kumar (1960) recorded Collosobrughus
magulatus P, and stored eeeds of mung ( Phageolups aureusl.
Jukherjes, Boerl, Sharms and Kumar (1960) studled the relative
affiocacy of.ditferent types of jute bags againat the'infbata-

tion of the Bruchide in stored mung ecnd found that the infecte~
tion of the sceds atqred in Jute bags is dependent on the jute
cloth used to make the bag.

2. sra variabilis Hb.
"~ Iucerns weevil (Curculionidae)

Lefroy (1909) mentioned two speciep Hypera varians H.
and Hypera medicagenis M., fecding on lucerne (Medicago sativa)
and senji (Melilotus indica) which are aotive during the cold
aoason. Hastings and Pepper (1949) recommended the spraying
of chlordane 2 1lbs. per cors ap a preventive measure againét
Hypers yeriabilis Hb.

Srivastava (1959) studied the life history of lucerne
weovil Hypera yarisbilis Hb, in detail, The grubo damage the
leaves by feeding on the opening buds and the attaocked plants
becomo etunted. The adult Beetlee also feed on the rind of
the stem. Egge are leid in tho etem, tho green larvae feed
on the leaves. When full grown, 1t pupates in a fire net like
eilkon cogoon, attached to the plants or in the dried leaves
in éhe ground, Sonetimos cocoons are spun in between two leafl-

lote, The aduli beetles sre oval, light grey in ocolour with
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short white and brown haire and pressnt a mottled appearance.
It 18 aotive during winter and hides in crack and crevices
during surners ,

3. Golobodes dolichotis M.
" Root weevil (Ouroulionidge)

This peet was first desecribed in India by Subra-
monium (1959) as attacking Dolichos lablab at Coimbatore. The
biclogy and food habits of tho weeviles were worked out in de-
tail. Thie wae also recorded on redgran and cowpea. It causeo
huge galls at the lower portions of the stem of red gram, In
cowpea the base of the stem is completely riddled by the grubs
and irregular galleries are made inside resulting in the fox-
mation of ‘gell like swellings. All stages of the weevil are
present inside the gall. The adults also feed on the stem
tiesue.  The attacked plants dry up completely and the pest
ig noted duriﬁé the flowering and frulting perioda. Eggs are
inserted eingly into the tissuee, generally at the nodes. Ono
female lays about 79 to 319 eggs and the inoubation period is
about 6 éo 7 daye. The white grubs on emergence tunnel into
the tissues and make galles, PFull grown grub is about 8 to 9 mm,
long end the larval period is about 59 to 64 days. Pupation
takes place inside the cavity at the end of the larval furrow,
incide the stem. Total life oyole is about 76 to B1 days. An
Eulophid parasite Tetrastichus sp. wae recorded as a larval

parasite.
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Venugopal and Subramoniun (1959) recorded this
peat on redgram. Injection of chlorogol and chloroform caused

sotal mortality of all the stages ineide the etem.

4. Epigomus lacerta be

Loaf weevil (COurculionidae)

Thig weevil was first reported in India by Lefroy
(1909) as feeding on the bark of cotton plants. But Fletcher
(1914) recorded it from puleecs and other low growing plents
and he described the life hilstory of the pest. Four to twelve
egge are laid by a female in & leaf fold and the incubation
period 1s ahout‘lz to 14 daye. The newly hatohed white grubse
drop tolthe ground where they burrow down and probably feed
on the root lets of plante., Uarshal (1916) also described this
weevil foeeding on the bark of cotton plants.

Ayyar (1940) desoribed Episomus lagerta Fb. as 2
specific pest of field beans, defollating the leaves. Hand
picking and spraying of contact insecticlides were recommended:

as 8 control measura.

5. Ceuthorhynchus aepefulua F.
Bud weevil (Curculionidae)

This insect was recorded in India by Fletcherx
(1914) as feeding on the buds of red gram and described its

biology. Esggs ara thrust into the young flower buds and a
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11quid ocoges out through the hole, which dries into a conspi-
cuoug red spot. Tiny grub on hatohing eats its way to the
pollen samecs of the flower and feeds on them. The full grown
grub comes outslde through a hole and drops to the ground and
pupates in the soll. The weaviles on emergence, will attack
the next crop. Hand collection of the weevils was recommended
a6 o control measure. Ayyer (1940) mentioned it as & minor
pest, which breeds inside the tender buds and- prevents the pod

formation of red gran.

6. Alcides bubo F.

Aleides collaris P.

Legume weovils ( Curculionidae)
~ Lefroy (1909) recorded these weevils attacking
Sweet potato amd scsbania respectively, while Fletcher (1914)

roaorded Aleldes collaris P, on green gram snd other pulses

and Aleides bubo F. on sesbania, daincha, indlgo and cluéterbean.

He described the life history of A.gollsris. A single egg is

deposited in a hole made on the stom snd covers it with fibres
of the stem. On hatohing the grud borss into the stem and_a
swelling ox gell is formed near the point of entry and the
grub lives in the gall. The plents mey break at these points

when wind blows. The grub pupatee in a thin, tough brownish
cocoon., Total 1life cycle is agbout 35 days. Collection and
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distribution of the beetles was recommended &s a control
measure. A small Braconid pareslte (neme is not given) was
also recorded.

Ayyer (1917) observed that Alcides golleris P.

is present in the field in all stages throughout the year.
Later he (1928) recorded Aphrastobracon aleidiphagus ( Braco-
nidae) as a larval parasite of Aleides affaber F. Other spe-

cies Alcides fabricii F. and Alcides pictus B. were aleo re-

corded by him, feeding on th leaves of pulses.

ORDER -  THYSANOPTERA

Taoniothrips lefroyi Bangal.

Bean thrips (Thripidae) *

Lefroy (1909) reported %wo species of thrips
(nemes of which are not mentioned) as destructive to pulse
ecrops, but fhey were observed only once. Ayyar {1940) men-

- ¢ioned the species Ayyari chaetophora K. and Paeniothripe

digtalis K. as swarming inside flowers which in severe cases

prevent pod formation.

Caldwell (1945) recorded Iamemiothrips nigricornis
in Queenzland, ddmaging the flowers gnd curling up the podas
of beans. The infested young plants become distorted and the
main stem gets ffansformed into a broad, flattened atripe'like
structure, usuallytwisted at the top. Spraying with
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niooting sulphate - white oil sprays or 2 applicaﬁiona of 3%
nibotine dust at intervals of 7 to 10 days was found to be
auccessful 1n controling the thripe.

Haq (1960) found Zaeniothrips lefro royl B. 88 &
serious peet of broad Bean in Kumaon. Pender leaves, flowers
and pods &are attacked., The larvae congregate inside t+he oorol-
la tube and feed on the'walla of the ovary and etamena. In
gavere casee the flowers nay be so injured thﬁt the develop-
ment of the pods ie arrected and the entire plant may be orip-
pled and stunted. The peak atteck of the pest was noted during
April., Application of B.H.C. dust to the soil and parathion
emulesion 5% in combination with B.H.C. duet proved to be ef-
foctive in controlling the pest. '

- ORDER - AGCARINA

Red Splder mite

Tetranychus 6p. (Tetranychidse)

This smell red mite attackes a mumber of speclies
of pulaeé An Indis. Galdwell (1945) recorded Petranyohus
urticas K. infesting different pulses viz. french, long,

oword and jack beans 1n queenzland and noted the nature of




damage of the mite in detail. Infestation is usually confi-
ned to the leaves. Both adults and nymphs suck the sap from
the undersurfsce of the leavéa, resulting in a faintly, mot-
tled, yellowlsh appearance of the upper surface of the leaves,
while the lower surface is more or less rusetted., Mites are
generélly noted in places where climatié conditione are warm
and humid. Dueting with a mixture contalning equal parts of
sulphur and h&drated lime was recommended &s a control mea-
sure. Hucket (1948) found dusting with parathion or toxe-
phene and spraying.with H,E.T.P. or toxaphene offective for
controlling infestations. Klostermeyer (1554) recommended
dusting and spraying with aramite, which is relatively non-
toxic to pollinatbrs and predators.

Wilcox and Howland (1957) recorded two epecies
Tetranychus telarius L. and Tetranychus trodeni attacking

lima beans. They found that one or two applications of 0;3 to
0.4 1b. demeton sprays or 0.9 1b. aramite dusting per acre
were effective.

Channe Basavanna and Puttarudriah (1968) recor—

ded Stethorus paupsreulus W, (coccinellidae)_predaceous on

Tetranychus telarius L. which attack various plants in Mysore

State. The adults and grubs of the beetle feed on mites.




LIS? OF PULSE OROPS IN INDIA

1. Bengal grem Qicer arietinum I,
2. Black gram Phasoolus mngu L.
3. Bakla Yicia faba "
4, Cluster bean Cyamopeis psoraslioides DC.
8. Cow pea Vigna catiansg E.

8. Field bean Dolichos lablab L,
7. Green granm Fhasiolus radiatug
8. Horse granm Dolichos biflorus L.
9. Khesari Lathyrus sativus

10, Lentil Lens esculonta

11l. Iucerne Medicago sativa

12, Pea Pioun sativum

13. Red grem - Gajanus indicug S,
14. Sweet pea Lathyrus odoratus

15, Soy bean Glycine higpide
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LIST OF PESTS OF PULSES RECORDED I _INDIA
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. Aphis craccivora K.
.Aphis rumicis L

-Aphis cardul -L.
.Aphis adusta Z.
Chaltophorus maculatus B.

.Qervaphis achoutedenlae V.

Maocrosiphum giai K.

Coroplestodes cajani K,

Lecanium longulum D.
Emponsca kerrl

Anchon pllosun W
Rogmue importunitas D.
Olavigralla horrens Ds
clsigralla gibbose S.
Riptortus podentris R
Riptortus 1inearis F.
Anoplocnomls phasiana F.
ﬂggggg'viridula L.
Cophopona eribraria Fb.
Coptosons nagiroe At.

Dolycoris indious Se
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ORDER - THYSANOPTERA

Taeniothrips lefroi B. Thrlpidae
faeniothrips distalis KY. »
Ayyarl chaetophore K. o

ORDER - LEPIDOFTERA
Heliothis armigera ib. Noctuidae
Adisura atkinooni . e
Laphygna eximua Bb. T
Laphygma exempta V. 0
Prodenia litura F. s
Apyna octo G. )
Azgszia rubricans B. ys
Agrotis ypsilon R. 2
Pluéia orichalcea P, "
Plusia é;grisigna "
Buproctis fraterna H. Lymantridae
Acherontia styx V. Sphingidae
Acherontin lochasis *s
Herss convolvull T. "
Steuropus alternne ¥, Notodontidae
Maruca lestulalis G. Pyralidae
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53,
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B59.

Nacoloia wulgalig Gn.
Etiolla pinckenslla T.
Lamprosems indicate P.
xelastes atomoss V.

Sphenarches caffer Z.

Eucosna critica .
Lagpeyresie torodelta H
Cogmopteryx mimetis s
Gracllleria goyella VeD.
Cyphosticha cogrulea H.

?o}xommatus booticus L
Fuchrysops cnejus Fb.
Stomoétegyg nertaria M.
Ampacta albistriga V.
Amsacte moori B.

pisorisa obligue Ve

Pterophoridae

Eucosmidae

Cosmopterygidae

Gracillaridae

L
Iycaenides
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Geleohiidae
Arctiidae
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ORDER - DIPTERA

Agromyze obtusa H.

Agromyza phaseoli C.
phytomyza stricornis Ui
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60,

81.
62,
63,
64.
65,
66,
67.

68..

89.
70,
71.
72.
73,
74,
75.
76,
77
78.
73,
80,

,ORDER -~ HYMENOPTERA

¥egachile anthracina Gm.

Magachilidas

ORDER - COLEOPTERA

Bmichus chinensia L.
Bruchus theobromae L.
Brughus affinis ¥.

Bruchns emarginatug .

Bruchus guadrimaculatua F.

Bruchus pisorunm De

Bruchue analis F.

Bruchus phaseoll G.
Bruchus eacrulens C.
Bruchus maculipyga C.
Oollosobruchs chinensis L.
Golloscbruchus maculatus F.
Hypera variebilis Hb,

Hypers medicagenis K.
Colobodenldolichotis .

Bpisomue lacerta F.

Blosyrus inaegqualis B.

Pachytychias mungonis M.
Ceuthorhynchus asperulus F.
Nyllocerus sp.

Bruchidaes

Curculionidae
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Alcides collaris ».

Aleidos pictusg B.

Alcides fabriell I.

Alcides bubo F.

Aplon gmplum F.

Avlacopliora stevencl B,

Malacophors fovelcollis F.
Aulacophora atripennis F.

Sagra nlgrita Ol,

Platyvria hystriz Fb.

Oberea brevies 8.

Sohenopters perotettl G.

Qantharis setancesse

Mylebrio pustulats Th.

ORDER - AGARIHA

‘Tetrapychue &P.

Curcullonidas
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MATERIALS AND METHODS

I.. MATERIALS:

1. Stages of Nacoleia vulgalis Gn. required for studies:

Eggs, caterpillars and pupae could be collected
from the field from cow pea, black gram, green gram and horse
'gram growing in the Farm attached to the Agricultural College,
Vellayani. The collections wers nade at ffequéht intervals
end the stages of the lnsect obtained were used for bulk rea-
ring. Thé eggs required for the individusal rearings were
obtained from moths of the bulk rearing.

2. Glessware:
(a) Glass chimneys.
i. Length 30 om., diametexr 16 cm., with perforated tin
lids. '
1i. Length 24 cm., dismeter 10 cm., with perforated tin
1lids.
iii. ZTength 15 cm,} diameter 5 cm., open at both ends.
(b) Specimen tubes 8 cm. x 2 cm.
3. Cotton wool pluge:

Tha gotton wool was reclled into small eylinders
and covered with a piece of muslin eloth. The top was tied
firmly and such plugs were used for olésing the specimen tubes.



4, 3Breeding cagest
Field ocages 1.8 Me X 1.2 me X 09 W in sige

fitted with wire guaze were used for studies in egg laying
under field condltions,

6. Flower pots:

Flower pots 30 x 30 cm. slze were usged for gro-

wing the pulse orops.

6. Host plant seedlinga:

Lifo history studies were made on 1k to 2 weeks
old seedlings of green gram grovn in epociren tubes. For
egg laying under field oconditlons, 3 to 4 weoks o0ld seedlings
of green gram in péts were useds T0 f£ind out the relative
preforence of the insect for different species of pulees,
greon gram, black gram, horse gram and 0OW pea were grown in

6 x 6 motre plots in the farm.

7. Hopt materinl as food for rearings:

Frosh leaves of pulsss were collected daily from

the field and used for feeding the gaterpillars.

8. Diluted honeys:

»

10¢% honey was used for feeding the mothe.



11, METHODS:

For 1ife history stﬁdies the insect was reared
in the laboratory both on a bulk soale and individually.

Bulk rearing wes done in glase hurricane chimneys as follows:

The caterpillars collected from the field or
oﬁtainad by hatching of egge in yhe-lahoratory were kept in
chimneys with frosh leaves of the héet plant, the two ope—
ninge being cloeed with muslin kept in position with rubber
bende. The chimneys were exemined daily and cleansd and the
old leaves wera replaced by fresh leaves. Any prepupas and
pupae collected were put in separate ohimneys. When the moths
amqrgad they wers used for ogg laying. Paracitiged larvae
and oocoons of perasites were separated and kept in spacimen
tubeo for emorgence and further studles.

For the purpose og obtaining eggs in the labo-
ratory males and female moths were confined in pairs in large
glass chinneys with a seodling of the host. The top of the
chinney was closed with a t+in 1id with small perforatione.
The sesdlings wore raised in specimen tubes by sowing one or |
two ceeds of the host plant in the soll conteined in the tube.
Every day fresh seedlinge were supplied for oviposition, +il1
the mothe dled, or till no more eggs were leid. The egge thue
obtalned were allowad_to hateh in chimneyo.
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For studying oviposition under field conditions
adult males and femalée ware liberated in insect proof cages
in which freshly grown potted plants of green gram were kept
and the first ineter caterpillars were collected for indivi-
dual rearing. ’

In individual rearing aspecimen tubes open at
one end and smuall glass chimneys open et both ends ware used.
Two leaves of the host plant were. placoed in the chimney and
one newly hatchedaoaterpillar introduced and the chimney was
élosad with mslin fixed in position with rubber bands. The
leaves were changod daily and the stage of development and
duration of each instar was noted.

When the larvae had completed development and
moths emerged, they were lkept in chimnheys ané supplied with
diluted honey soaked on cotton wool.

Por longevity etudies, mated and unmated males
and females were separateiy kept in hurricane chimneys and
fed on diluteq honey. PFor ascertaining ths sex ratio the male
and ferale moths obtalned from the bulk rearings in the labo-
ratory werc sorted and counted.

In order to find out the relative preference of
the inseot to different species of pulsces, plots 6 x 5 metre
wora 1laid out in the field and four species of pulses vig.

greon gram, black gram, horse gram and cow pesn were grown.
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K1l leaf folds containing the caterpillars were collected se-
parately once a week from a1l the plots and counted and the
intensity of attack of different epocies noted.

Experimental conditions:

The biology of N.vulgalis Gn. was worked out in
the laboratory during the period September 1962 o Jamary

1363. The maximum and minimum temperature and humidity du-
ring the period were recorded every month and ars glven in

Appendix I.
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STUDIES ‘OF THE BIOLOGY OF NACOLEIA VULGALIS Gn.

§ysfematic position

Order - ' Lepidoptera
Family -  Eyralidae
Sub Family -  Fyraustinse
Genus - Nacoleisn
Species - Vulgalis

(Hempson, Fauna., Ind. Moths, IV)
Synonymss
Phalaena indiosta Fab, Ent. Syst. III ii 218 (1794)
Botys vulgalis Guence, Delt & ng, ps 202, t6., F.8.

Nagoleia indicata Fb. Fletcher, S.S5.I., DppD. 453—434;-1914.

I. Life history

These studies were made both in the field and
in éhe 1ab0rat6ry. Pollowing ere the details of observations.
i, Mating:

The moths emerge during night and after 24 hours
they mate, MNating takes place only during night, In rare
instances mating on the same day of emergence has been noti-
ced. During the mating process they remain with their head
pointing in cpposite directions with their abdominal tips

touching each other. The moths remaln in copulation for about

,
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10 to 15 minutes during which time they ere stationary. When
nating ie over the male moves away while the fomale may either

remaing in the same position for some time or may move away.

411, Oviposition:

Oviposition commences in a day or two after emer-
gence and genorally takes place at night. Flat, scale like
eggs are deposited on the tender leaves of host plants usuelly
on the under surface in straight rows of 10 to 16 eggs each.
Several such rows are seen elde by oide. There may be irre-
gular clusters without any arrangement or seattered singly.
Yhen 1laid in groupe the eggs are arranged overlapping one
enother like the scalea of @ fish (vide Plate III, fig.1).

The egg clusters &are covered with e slimy georetion of the
female moth which when dries up cements the eggs firmly to
the substratum. '

Pable I gives the record of the number of eggs
1aid by a female moth and the duration of the ogg laying bpe-
riod, It will be oeen g¢hat the number of eggs la}d varied
from 433'to 688, the average being 542 eggs per female. It
is also ecen that the female moth lays eggs for B %o 6 dsys.
The number of eggs laid per day by & famale moth varles from

19 to 234.



TABLE 1

Fumber of eggs laid by female moth of N.vulgalis Gn.

: Total XNo.of
s1. Date of No. of Adults. No. of Egge laid Ho. of eaggs
Ho. emergonfe, - oggs. laid

Male. Female 1et day. 2nd dsy. 3rd day. 4th day. 5th day. 6th day. 7th day. by a

- female
1 10-10-'62 2 2 - 125 239 114 163 181 145 967 483
2 10-10-'62 l2 2 - — 200 191 180 - 145 161 867 433
3 11-10-'62 1 1 - — 152 158 g27 21 130 688 688
4 13-10-'62 1 1 — — 172 109 194 86 24 6585 685
5 15-10-%'62 i 1 - - 216 127 104 47 19 b1s 8313
6 18-10-'62 1 1 — 27 203 164 109 45 16 B4 564
7 24=-10-t'62 1 1 - - 123 254 117 31 35 526 526
8 J30-10-'62 1 1 — —-— 28 165 182 97 54 540 540

Average maumber of eggs laid per female - H42.
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The egg which is cream coloured when laid acquires
a brownish tinge as development proceeds, The progress of de—-
'velopment of the embryo can be observed through the thin egg
aheli by exanining 3 to 4 days old eggs. The eyes, mandibles -
and other mouth paris being elaarly vieible. The first instar
" oaterpillar emerges through a lbngitudinallalit which is late-
roterminal in position and the egg shell repains sticking to
the leaves even after the emorgence of the caterpillar,

Pable II and III give the data on the duration of
various 1ife stages of the insect as observed in laboratory
rearings. 1t is seen that the incubation period is on an

average 4.1 days in October.

131, ILarval stages: (Plate 1II, figs. 2 %o 7)

The eggs hatch during early hours of the day. The
pale white newly hatched caterpillars wander in all dirvections
gll over the leaf for the first two to three hours. Gradually
thoy come ta congregate near the base of the ten@er leaves on
the lower surface in botween the veins. Then they stert fee-
ding by nibbling st the green tissues of the leaves. In a
'few hours only the upper epidermis is left intact as papery
patches (Plate IV, fig.4). After sbout a day they disperse
on all directions to other leavece andl to nearby plants. The

caterpillar now fastens two neighbouring leaflete together
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with the help of minute white silken threads and consatructs

a flimey shelter of ellken webbing. 1t romaine in between
the two leaflete and feeds veraciously in concealment on the
green tissuss of the upper leaf for about three days. On the
third day, its colour slightly chenges to péle yollow and it
remaihs without feeding for cometime and then moulte. The
first inster stage lasts 3 to 4 deys. (Vide Table I and III).

?he second instar caterpillar is pale yellow in
colour. In the laboratory when they were placed on freeh
seedlings thoy twisted and rolled the terminal portions of
the leaflete in the form of small cones, with the help of
white, eilken threads end reméined ingide the folde. They
are very gative and feed voraciouely and scraping off ﬁhe
groen matter, thus skelotonising the leaves. Juat before
moulting the caterpillor becomes sluggich. The duration of
the second instar is 2 to 3 days (Vide Tebles II and III).

The third instar caterplillar is pale: green in co-
lbur and less active. Whsn placed on frech planté they were
found to roll the leaves or web a number of leaves together
by white eilken threads. Before making the tubular rolls,
the caterpillar selects the proper leaves and after obtalning —I
a firm grip on the leaf sd%faoe by postpeds end third end fourth
abdominal prolegs, brings the edges of the leaves together and
fixes thom with white ellken threads. The webbing is carried

-
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out by moving the head on either oide and the edges of the
leaves are brought together gradually with the help of mouth
parte and thoracic iega. fhs catarpillar moves backwards gra-
Gually as. the webbing progresses. Finally it enters the fold
and cloces éhe fold from within and lives and feede from inside.
The third instar lasts for € to 3 days (Tables II and III).
Fourth instar caéérpillars are green in colour, feed
voraciously from inside the.heaf rollo on the leaf tissues
leaving ouly the main veinai During this stage they can feed
on pature leaves aleo and tﬁe leaf rollo are seen filled wi;h
the fascal natter. After eéting away a portion of one fold,
the caterpillar leaves that fold and comstructs anothor. The
fourth instar ctage laste for 2 to 3 days (Table II and III).
Fifth instar oaﬁérpillar alse ie an active, vora-
cious feedier like the previqus one. When it is full grown and
about to pupate, the oaterpfllar becones sluggieh and moves 40

I
the darker places. It rolle & leaf with silken threads and

constructs & thin delioate.!fluffy whitish cocoon inside the
roll. The cocoon ie of loose texture so that the outline of
the pupating larva or pupa éan be made out. On-one end of the
cocoon the threade are loosély wooven, probably this enables
the casy emergonce of the méth. The larva stops feeding and
remains ina}do the cocoon q&iaoent and turns into the prepupa.
The bod; becones straighten%d and cylindrical and tepers to a



point posteriorly. The coiour of the body on the dorsal slde

ip ‘darken then on the ventral. The dorsal blood vessel can be
geen @s & hyaline line. The abdominal segments become peler

and then turn brown. The fading of colour is noted first at

+he middle region of each abdominal.éegment and this ies follo-
wed in intersegmental membrane also, but there is not mach colour
change in thoracic segments. The duration of the fifth ilnstar is
4 to 8 days (Table II and III). The caterpillsr gets transforrzed
irto the pupa. -

4v. Pupol stage (Plate III figs. 8 to 10)

Pupation tekes place inside the cocoon spun by the
final instar ceterpiller within the leaf fold. The pupa just
after moulting je pale greenish or crsamy white in colour. The
wing buds appear more groenish. The colour gradually chanhges
to brown and this chenge ip firat noticed in the intersegmental
regions, Within 1% to 2 hours, the pupa becomes brown in colour
sll slong the dorsal side, but the veantral side is lighter brown.
The pupal pexiod lasts on an average 5.3 days in October-Hovember
(vide Teble IX & II1l): Then the pupal shell breaks ventrally on
oach pide of the anterior end along oblique lines and the moth
OLOXEOS. . )
Ae the moth oreeps out of the pupal case, the wings
are folded and wrinkled. Sopn the winges become functional and
phivering of the winge and the body iz noticed during this pro-
cees. After about 3 hours tge poth is capable of flight.



PABLE I

Life cycle of H.vulgalis Gn. fron egg to adult

-

. Date of Date of Date of Date of Date of Dete of Date ‘of Date of Total period.
Egg laying. hatching. 1st moult. ond moult. 3pd moult. 4th moult. pupstion.  Emergence. o
5-10~'62 9-10-'82 12-10-'62 14-10-'62 16—10;'62 18-10='68 23-10-'62 28-10-'62 23 days.
6-10-162 10-10-'62 13-10-'62 15-10-'62 17-10-'62 20-10-'62 23-10-162 28-10-'62 22
6-10-'62 10-10-'62 13-10-'62 16=10=-'62 17-10-'62 20-10~162 24-10-'62 29-10-'62 23 ,,
6-10-162 10-10-'62 13-10-'62 15-10-162 18-10-'62 20-10-'62 25-10~-t62 30-10-'62 24 ,,
13-10-t62 17-10-162 20-10-162 22-10-'62 24-10-'62 27-10-62- 1-11-'62 7-11-'62 25 4,
13=10-162 17-10-'62 21-10-162 23-10-'62 26-10-'62 27=10-162 R2=11-'62 7=-11-'62 25 4
16—10—'52 21-10-'62 24-10-'62 27-10-'62 29-10-'62 31-10-'62 G=-11-'62 10-11~'62 26 ,,
18-10-162 22-10-'62 25-10-'62 27=10-162 20-10-'62 31-10-'62 4-13=-'62 10—11—'62L 23 9y
19-10-'62 23-10-'62 26-10-162 28-10-'62 30-10-'62 1-11-'62 4-11-162 10-11~'62 22 ,,
21~10-'62 25-10-~'62 28-10-'62 30-10-'62 1-11-'62 3=11-'62 7—11-'62 12-311-t62 22




RABLE III

Duration of differant stages of N.vulgalis Gn.

%: Egg. I inastar. II instar. III instayr. 1V instar. V inetar Fupa Total perlod.
1 4 deys. S days. 2 days 2 daye 2 days 5 days S days 23 days
2 4 4, T 2 4 2 B sy 8 4y 5 s 22 4,
3 4 4y 3 s 2 4y 2 9y 5 4 ,, 5 4y 23 .
4 4 5, 3 4 2 4 3 gy 2 5y 5 4 5 4, 24 4,
B 4 3 4y 2 4y 2 4 3 4 5 4 B, 25 4,
6 4 4 4 ., 2 4y 2 4, 2 ,, 6 4s 5 4o 25 o,
7 5 o 3 3 9y 2 3 2 gy S s S 5y 256
8 4 4, 3 vy P 2 4, 2 4 4 5, 6 9y 23 ,,
9 4 4 3 gy 2 2 9 2 sy S 6 s 22 gy
10 4 5 3 g 2 s 2 2 4 4 4y 5 22 4,
Eotal 41 ,, 31 5y 21 ,,» 21 », 23 4 44 ,, 53 4y 234 ,,

rexyage 4.1 'Y 3.1 Y 2.1 y 2.1 5 2,3 'Y 4.4 'Y DS e 25.4 9

S



v. ILife cyocle and number of genorations in the year:

A perusal of the Tables II and III will show that
the total period of life cyecle from egg to adult occuples 22
to 26 days in October-Hovember, the average being 23.4 days.
Ao temperature and humidity ponditions are falirly unifdrm .
throughout the year in Kerala, 1t is natural to expoct that
normally, the insect pasces tﬁrough 12 to 15 generations in
the yenr. During the off-poriod of pulse crops, afew epaeci-
mens have been noted. Calapagonium muconoides, 2 cover crop
of the rubber and on Hoghenia meerophylia, & hoet plant of lac

insect, in the nearby plantations.

vi. Longevity of Adultss

These studies were conducted undor laboratory con~
dltions, the moths being fed on diluted honey. A perusal of
the data in Tables IV to VII shows that unmated males and
femalés 1ived on an overage for 6.6 deys and 6 days Taspect-

ively while mated ones 1ived for 5.5 days and 7.25 days res~
pectively. From these preliminary observations, it would
appesr that mating has no influence on longevity of males,
while in the case of females, mating tends to lengthen life.



TABLE

Iv.

Longevity of unmated males of H.vulgelis Gn.

Sl Date of date of  Longeoity
Ho. emergence dgath in dayo.
1 29-9=-162 S=10=162 4
2 30=9=162 B8-10~162 8
3 3-10~162 8-10-162 B
4 B=-10-162 10=10-~162 5
5 11=-10-162 16-10=-'62 5
6 14~-10-462 10-~10-62 5
7 14~10=-162 20=-10-162 6
8 16-10-'62 23-10-162 7

Longevity uf unmsted male - 8.6 daye.

TABLE Y.

Longevity of unmated fomales of N.yulgelis €n.

51, Date of Date of  Longovity
No. omergence death in days.
1 1-10-162 G-10-162 )

2 10-10-162 13~10=-162 3

3 10-10-162 16-10-62 6

4 11-10-162 18-10-162 ks

5 11-10=-'G2 18-10-~'62 T

6 14-10-'82 21-10~162 7

7 16-10-162 23-10-162 7

8 16-10-'62 22~10~162 6

Longevity of unmated fomale - & dajge.



TABLE VI

Longevity of mated males of N.wvulgalis Gn.-

Sl.” Date of ‘Date of Longavity
No. enmergence death dn deys
1 9-10-162 14-10-162 5

2 9-10-'62, 16-10-162 6

3 10-10-62, 18-10-'62 8

4 10-10-162 14-10-162 4

B 10-10-162 16-10-62 6

6 11-10-162 16-10=-162 5

7 15-10~-162 20-10-'62 5

8 30-10-162 4-11-~-%62 5

Longevit? of mated nales - D.B days.

PABLE VII

Longevity of mated females of N.vyulgalis Gn,

Sl Date of Date of Longevity
Ho. emergence death in daye
1 9=310-162 ;6—10—'62 7

2 9-10-162 17-10-1682 8

3 10-10=-162 16-10-162 b

4 10-10-162 18-10-162 8

6 10-30-162 18-10-162 8

6 11-10-162 18-10-%62 7

7 15-10-182 23~10-162 8

8 30-10-162 6~11-162 7
Longevity of mated females - 7.26 days.

-.._-"'"-“"“___‘__‘
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2. Sex Ratio.

Table VIII gives +he observations made on sex
ratio of the moths., It in seen thet in a population of 78
mothe 40% were maiaa and 60% females. Rearing in the labora-
tory from a singlé-brood of eggé showed that 41%?3;135 and 59%
females. Thum a ﬁreponderenne 6f females oyer peles is in ovi-

dence there béing 3 females.for every 2 nalea.

PABLE VIl

Sex _ratio of N.vulgalis Gn,

81, Humbexr of Kumber of . Total number
No. nxles femnles of moths
emaxrged. emerged emerged.
1 3 4 . 7
2 3 b ) 8
3 4 " 8
é 1 - 3 4
5 - 2 _ 2
6 6 4 10
7 3] - 8 15
8 6 9 15
9 1 ,,5; 4
10 1 ' 3- 4

““Sex ratio of male and female - 213
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3. Pood Plants

Fletcher (1914) recorded this insect on lucerne,
green gram and blagk gram. In the present studies it has baen
found attacking the following crops.

1. Phaseolus.mungu L. - Black gram
2, Phageolus radiatus - Green gram
3. Dolichos El_.j.‘loms L. - Horse gram
4. Vigna catiang B. - Cow pesa
g8, Cojanue indicus S. - Red gran
6. Calaspagonium pugonoides = Cover crop

7. Moghania macrophylle - Lac host

0f these black gram, green granm and horse gran
appeared to be the most important host plents. During the
erops season, the insect feeds and breeds in large numbers on

these plants and then migrates to the cover crop: Calapagonium

miconoides during tim off season. In the case of the three

above mentioned pulses, the pest 1s seen throughout 'bhe‘growth
period of the erop. It rarely infeets Omjanus indicus and

Hogga_nia. macrop_lg,glla.

4. Relative preference of Nacolela vulgalis 6n. for different

gpecies of host plants

In the ficlds outside the experimental plots,
N.vulgalis Gn. was found to feed and breed on all speclos of
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pulses. However it was noticed thet relatively black gram
and green gram are infegted more heavily than horse gram and
oow pea and the infeotion is more serious in the early stages
of the orc;p than in tho lster oteges. Red gram also appears
to be not mch preferred by the pest.

Table 1X .
Relstive preference of N.vulgalle Gn. to different pulse orops

- . . Humber of leaf rolls colleoted
Date of -

%E ‘colleotion. Green ' :BHlaok "1 - Horse Cow

{ gram. -T -grad. £Xan, RTAN,
1 3-10-62 13 10 a 5
2 10-10-162 15 17 9 7
3 18-10-162 1 15 11 9
4 25-10-'62 17 . 14 8 5
5 £-11-'62 9 11 2
6 10-11-'62 12 13 7 1
7 17-11-162 13 11 7 2
8 26-11-'62 14 15 9 2
g  4-12-162 10 11 8 -
10 11-12-'62 8 8 5 - 1
11 20-12-'62 9 7 4 -
12 27-1g2-'62 3 -
13 B-1-'63 5 3 2 -

Totel —=--~ 142 . 139

&
S
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Qapla IX gives the racord of leaf rolls collected
from tho experimental plote to find out the relative prefersnce
of the insect to differaﬁt spesoles of pulses. It is seen that
black gram and green gram are infeoted more heavily than horse
gram and cow pea, thus supporting the observations made in the
f1elds. |

§. Heture and extent of 'damage

The pest is seasonal in occurrence and outhreak
as*observed in Vellayanl fields upually occur during September
$0 Jenuary, although the pest may be presont in the tioid
throughout the year. Usually the atiack starts early in the
geason. During the early stages caterplllare fevcd in groups
on the green matter at the lower basa of the leaves, leaving
the upper epidermis intect and the infected portiono look 1ike
white papery patches. In the seedling atogom the damage se-
riously affected the health and vigour of the plants., In the
lator stages the caterpillars wedb the leaves %together. They
roll the individual leaves or web togother a number of leaves
by white silken threade end feed from inside the folds (Plate
II A.)

The young oaterpillars feed only on the green
matter of the leaves ae a result of which the loaves gradually
dry up; The grown up oatérpillara feed on the whole legf tio-

sues excepting the veins and s0 the attooked lesves in theoe




885

ocases appear skeletonised. 1In these ways, o caterpillar is
able to damage and destroy several leaves on 8 plant. AB 2
raauit of this the plants become weakened and yield is reduced
considerably. Attack by this pest is easily detected by the

presence of webbed and folded leaves.

6. BStatus ag a pest

Fletoher (1914) mentioned Nacoloia wvulgalls Gn.
ag a minor pest of pulses in the plains of South India. In
recent years +his has bsen observed in Kerala ( espeoially at
Vellayani) as a very common pest of cultivated pulses. Very
often the damage caused is serious, cepecinlly in the came of
young orops. Young plante 1f attacked may get killed or remain
stunted. The attack may continue upto the later stages of the
orop except in the case of cow pea, where it is seldom serious,

on the whole N.vulgalis Gn. .can be coneidered as an inportant

pest of pulses, if mot a major ono.
7. Natursl engries

During the rearing of caterplllars collected from
the field, the following larval parasites were obtained from
paragitic larvae. vie. Cardiochiles fulvus Cam., Xenthopimpla

pungtator L. and a Tachnid fiy (unidentified)
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i, Cardiochiles fulvug Cam.

Fam. Braconidae (Plate IV, fig.a).
Thie is on endoparasite which appears to attack
*:he later etage caterpillars. The parasitiged larva becomes
slugglsh, gots reduced in sige and agsumes a pale white colour.
T+ constructs a pupal .cocoon and reéts inside as prepupa.
Aftor three daye the parasitic grubs emsrge from the hoot pre-
pupa, killing the latter in the process. Three or four grubs
develop within a single host caterplllar. On emergence from
the hoet, the parasitic grubs spin white, silken barrel shaped
cocoons, ineslde the host cocoon. The cocoon of the parasite
messures 3 mm. in length. .The adult wasp emerges in 4 or 5
days after cocoon formation, ’

] The adult female parasite is yellowish brown in
colour with dark abdomen. It measures 9 mm. long and 1 om.,
brond across the strotched wings. Head emall round and with
black oyes. Qntennae dark, filiéorm ingerted in between the
eyes. The wings emokby, stlgra prominent with an yellow area
adjacent to tho stigns, towards the base of thg wing., Hind
legs ares longer and the tarsal segmente are bléck in colour.
Abdomen glongated and oval, the greatest width being across
the second sogment, ‘Ovipoaitor as long ae the abdomen. This
parasite was gollected during the perioed of Oétober to

Daceombers
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1i. Xanthppimplla punctator L.
| Fam. Inchneumonidae (Plate IV.Zfig.3)
This ie an endoparasite attacking the later in-

“star oaterpillars. Only one specimen was obtained during the
period of investigation in Hovember., The parasitized larva
appears feduaed in oige. It then gets tranoformed into a
pupa, which i1s smallexr than the normal pupa., The afult wasp
emarged from tho host puba after four days.

| The adult is a stout built wasp about 1 om. long
and 1.5 CLl, BOrosse the strotchad winge. General colour of the
body ya}low. Head yellowish brown, with prominont black eyes.
 Antennae long and filiforn end yellowich brown, and inserted
in between the eyes. The coxae Of the lege are ewollen, hind
logs being longer than the forelegs. A black apot at the
proximal end of hind tib;a. Two black dots on the metathorax
on either side of the mid dorsal line. Wings are membrangous,
etigna bleck and clear. Abdomen long and club shaped with a
narrow pedicel and spindle shaped gaster, Hine segments of
the abdomen are olear. On either side of the mld dorsal line
on each of the firet, third, fourth, fifth, sixth end seventh
segments two prominent black dote are present, Dark spots on
the fourth and sixth segmente are not so clear. Oviposltor

as long ae abdomen.
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13i. Techinid Fly (Unidemtified) (Plate IV, fig.1).

Thie is an enéoparasitio fly which also appears
to attack the later instarilarva, probably a grown up ocater-
pillar. The development o} the parasite takes plece 1lnslde
the host pupa. One or two|small, barrel shaped, parasitic

puparia are seen in each host pupa. Instead of the moth emer-

ging from the pupa, the parasitic flies emerge from the atta-
cked host pupa.

The adult fliLs are medium slgzed, well bullt and
sombre coloured, having the size of a house fly and measures
about 7 mm, long. This paLasite wags collected in abundance

during the months of January and February.

~ 8+ Description of stages

i. Egg. (Plate III, fig.1.)
Eggo are flat, cream coloured, arranged like the
soales of fish; thoy are chered with a slimy secretion secre-
ted by the female moth, whlch dries up end cements the eggs
firmiy to the leaves. Eggf are oval and elightly tsgpering
towards the micropkylar pole. Surfece rugose. When viewed
under the microscope the egg gppears reticulated all over the
chorion leaving & hyaline Fargin all eround and a slight deep
colourad thickening in the centre. The egg measures approxi-
mately 0.6 mm. in length ﬁnd 0.45 mm. in bredth. Chorion

¢hick, leathery and trana?ucent; surface is thrown into longi-

in the centre,

|

tudinal folde consplcuous
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3i, Piret ingtar caterpillar (Flate IILI, fig.2) .

On emergence the oaterpillar measures 1.3 mm.
+0 1.8 mme in length; oylindrical and gradually tapering pos~
teriorly. General body colour pale white. Segméntation dis-~
tinet, first si; abdominal saguente belng darkerlthan the . rost.
Head and body oovergd with minmute halrs arising Tingly fron
tubsrcles. , \ |
Head small, pale brown, 0.2 mm. in %idth; broader

than the rest of the body. Eplcranium and frons‘light brown
with the ocellar region deep brown; sutures deep;nd promingnt,
adfrontal sutures indiastinet. louth parts pale broﬂn. Anten-
nee lighter coloured. Ocelll four in number seen as small |
round dark spots laterally on each side of the f}ons. Protho—
rax pale yellowish; broader than head, with tw0|small blaok

niform gpots situated dorsolaterally at the a&terior end of
the segment on either side. Thoracic legs are five segmented
with 2 single brown clew end covered with small‘minute setae,
Prolege with oircular base, slendar elongated planta; erochets
arranged in triordinal uniseries. Thoracic legﬂ and prolegs
aras concolorous with the boéy. Shor%, white, silky sotae dle-
tributed spersely on body snd borne on small tubercles which

are unicolorous with the body. Spiracles indlstinct,




1ii. Second instar oategpillar'(?late 111, fig.Sx

Immediately after moulting the qategpillar nes~
gures 2.5 to 5,5 mm, in length and ie pale,yelloﬁ with mr green
tinge. It 1s subfusliform and oylindrical, graduélly tapering
posteriorly. All the segmenis well differentiat?d. The di-
gostive tract aa seen from the dorsal sspeol, appears as a
green band. i

Hond yellowish, rolatively smaller ?han the rest
~ of the body; 0.4 mm, in width, Arrangement of o%elli’and 50=
tae of the hoad same as in the previous instar.

Thoracic segments pale yellow. Prothorax smaller
than the meso and metathorax; darker ln shade, &wo dark spots
soen on either side as in first instar. Thoracle legs, solender,
with single terminsl brown claws. ' E

Abdominal segments well defined; filret eix seg~
ments of nearly the same width; the rest of the!aegmenta taper
posteriorly. The penultimate segment and the anal segment
appear translucent, Prolegs with cylindrical pﬂanta and ciy-
cular black base and bsars 13 to 14 ysellowish bﬁown crochete.

Head and body covered sparsely witﬁ pinute sil-
very white sstee on raismed tubercles; ths satae‘at the anal
segments being longer. Spiracles with dark rim%; appear pro-
winont. Rest of the characters are similer to those of the

provious instar.




4v. Third inctar eaterpillar (Flate III, fige4)

' Hewly moulted caterpillar measures 6 to 7 mm. .
in length, oy;indr%cal tapering posteriorly; pale green in
colour; Head brown, measures 0.6 mm. in width. Epicranium
and érona aark brown. Epleranial sutures deep and prominent,
light blacﬁ jn eolour; adrontel sutures indistinot. Mouth
parts brown, Antennae and maxillas yellowish brown; the
ocelli beiﬁg more prominent}than in the previous instax.

Thorac;c segmnents yellowish brown. The black
dots on the prothoracic shield oblong and darker than in the
previous instar. 1Iwo raised somicircular chitinisations
present near the posterior margin of the tergal plate of the
prothorax on either gide of the mid dorsal line. HNeso and
metathorax shorter and wider than prothorax.

Abdominal segments shorter but wider than the
thoracic segments; gradually bacoming narrower posteriorly.
Prolegs yellowlsh green with black base; bears 19 to 20 yel-
lowish brown crochets arranged in triordinal unlseries.

Head and body covered with minute white silken
satae on ralsed tubercles which are unicolorous with the body.
Setae at the anal tip ﬁlong and stout. Rest es in previous

inatar.
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v, TFourth instar caterpiller (Plete III, fig.5).

The caterpillar measures 9 mm. in length; gree-
nish in colour. Dorsal surface deeper coloured than the ven-
tral side. Head reddish brown; measires 0.8 mm. in width.
Eplcranium end frone yellowish brown with the ocellar areas -
deep brown, Epicranial suture deep black and prominent,
edfrontel situres indistinct. The ocelli mors promirent then
in the previous insctar and surrounded by mimte setae. -

Thoracic segments yellowish brown. Prothorax
is the same width an head; broader than long, deeper eoloured
than the meso and metethorax., The black epois oval snd more
prominent. The semicircular chitinisations of the tergal
plate appear more pronounced., Heso and metathorax longer and
broader than prothorax and broader than long. Pro and meso-
thoracic legs shorter then the metathoracic lege.

Abdominnl segmente green in colour, except the
last two segments which are translucent. Proleges yellowish .
green with & black base and bears 20 to 2b yellowlsh brown
crochets arranged‘in triordinal uniseries. Body sparsely
coversd with silvery white setze on tubercles which sre uni-
colorous with the body. The anal segments provided with long
otiff setae. Spiracles are round, with raised sdges ringed |
with black. Rest of the charactors similar to thos of the

ﬁrevioue ingtar.
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vi. Pifth instar caterpillar (Flate III, Fig.6)

The full grown caterpillar measures 1.5 cm. in
length, green in colour with a yellowish tinge. Dorsal side
deeper coloured than the ventral. Body cylindrical subfusi-
form; the segments well marked by constrictions in between
the segments. The general integumental surface cosrsely
pitted.

Head. (Plate V, fig.1)

1.4 mm, broad. Eplicranium and frons light brown
with the ocellar areas deep brown, epicranial sutures deep,
black and prominent; adfrontzl sutures indistinet. Two small,
silken setae horne on tubercles at the upper end of the ad-
frontal area on either side of the epiaranigl suture at the
polnt of branching; four long setae on the vertéx of the epi-
eranium and four to six minute setae on either side of the
epicranium. Two small setae on the frontal areaz and two on
the clypesl area in front of the head. Four ocelli asrranged
in 2 semicirele, antero-laterally on each side of the epicra-
nium with four or five long setae around them, Antennae three
segmented, basal segment short, broader than long, median sege
ment stout and cylindricel; the terminal segment long snd
tapering with two or three short and one long silvery apical
setg. Mouth parits desep brown in colour. Labrum covered with

minute hairs.



Thoraxs

Oonsists of thres segments bearing three paire
of legs. Yellowish brown in colour; less broader than sbdo-
ninal segments. ‘
Prothorax: (Plate V, fig.2)

'Shorter in longth than the meso and meiathorax;
as broad sa head end broader than long. Prothoracio shield
yellowish brown. A'longitudinal dumbel schaped black spot
presant dorao—iaterélly on each gide. Transverse row of setas
present dorsslly consisting of six getae, thres on either
slde of the middoreal line. A ralsed pinnaoulum like arsa
bearing a horse-schoe shaped brownish chitinisation present
along the posterior margin, on elther side dorsally. Lateral
o prothoracic shield on each side 18 & pair of setae situsted
anteriorly and the prothoracic eplracle posteriorly. A palr
of getao iooatedvlateral t0 the base of the prothoracic 1eg.'
Ventrally at the base of the legs 1is pituated a pair of small
setae and anotﬁer pair posterior to the base of the legs.

Nesothorax:

Broader and longer than prothorax, alightiy brog=
der than long. Anteriorly, on elther side of the middorsal
line aravtwo pairs of setae arranged in a transverse line.

Posterior to this, two setee are borne on tubercles in a
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1ine dorsolaterally; another seta is situated postero-laterally
on a tubercle., Lateral to‘the base of the mesothoracic leg

is a 1ohg sota on a tubercle and around the base of the leg
are situated four small setae. Ventrally, in between the

base of the two legs and ﬁosterior to them are two plnmacula

bearing one seta each.

Metathoraxs (Plate .V , £ig.3)

Size, shape and setal arrangement gimilar to those
of mesothorax. Legs light brown; longer than pro and mesotho=-
racic legs; five segmented, basal segment broader than long,
somowhat conical in shape and with four ghort minute hairs
a1l around., Second and third sogments of legs oylindrical,
fourth segment longer then the first three segments, tapers
distally and énoircled by five minute hairs; last segment
short, slender, tapering and tipped with an yellewish brown
¢law.

Abdoment

Oylindrical, subfusiform, conglets of ten seg-
ments, tapering towards the posterior end. Green in colour;
dorsal side being deeper coloured than ventral. All segments
distinctly conestricted.

First segment: (Flate V., fig.4)
8lightly larger than the retathorax and broader

than long. Two transverse TOWB of setae dorsally, the ante-
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rior row with two setas om eithér side of the middorsal line
and the fosterior Sne with a single eeta 6n either a;de,
close to niddorsal 1line. Spiracle situated dorsolaterally
in a line with the anterior row of setae. La$érally, three
setae on a broad piﬁnaculum‘just below tﬁs gspiracle. Poste-
rior to this and roughly in lire with the posteriér row of
dorsal setae is & éefa on either side, Ventrolaterally on
each side is a pinnacuiunm anteriorly bearing two setae and
one seta posteriorly.

éeoond segment:

Longer and broader than the first and broader-
than long. Arrangement of setae on the dorsal sidgfsimilar to
the previous segment. Laterally two setae jJust below the 'epi-
racle and another pair posterior to it in the middle of the
lateral plate. Three éetae on a pinnaculum latero-ventrally
at the anterior end. Ventrally, one seta on a tubercle in the
middle of the ventral plate. ’

Segments 3, 4, 5 and 6: (Plate V., fig.5)

Bigger in size than the first two abdominal segments,
All the four segments are simllar in form and arrangement of
setae. Broaderathan long; bear four pairs of prolegs. Setal
arrangement on dorsal.side pimilar to that of the first two |
segments. Laterally, below the spirascle are two small setae
carried on a pinnaculum. Aﬁother seta just above the base of
the proleg on a tubercle. Around the base of the proleg are four

small setae. Prolegs yellowilsh green with corlcal base and &

- e e e g
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slender and Qanioal planta with & bleck bmee. 28 %o 30 yol-
1owlnh brown orochste nrranged in triordinal uniseries.(?igha)
Prolego olothed with 12 to 14 minute setao.

Seventh segmants ‘

_ Slightly smaller ﬁhan the ecixth segment and lonw
gor than broad. Setal srrangemsnt on tho dorsal eide similer
to that of the first esegment. ILaterally two potae just bolow
the spiracle on tubaroles; another seta at the posterior and
in the middle, end $wo cetoe lateroventrally in the niddle.
Ventrally two cetac at the middle of the sternal plate.

Eighth segments

_ Sraller than soventh megmont, tapering postexriorly,
troader than long. A desp trensverse furrow prosent doraslly.
Arrangonent of cetns orn the dorsal side as in the first oeg-
rnent. ﬁézerally two cotne just below tho opiracle rmd enother
sote below that lateroventrally. Two setas ere pltuated at
the middle of the ventral plate. -
Hinth pegments (Plate V, £1g.6)

Short, narrow, broader than long. Arrangenent of
dorasal sotae aimilar to praceeding ecgﬁente. Laterally in
1ine with the enterior xow two sotae and ventrally two short
satae in the middle of tho oterzmal plate.
peonth segments (Flate V, £ig.7)

Short, conical in shape, tapering to the tip, boarin

the prolege or annl claspera ventrally., A tranoverse Yow,
of four lbng 8tiff sotno arranged in 8 senicirole in the

middle of tke tergum. Pooterior to this is a long sota on




"either eide of the mid dorsel lineé and two oimilar setae at
the extreme tip. Ventrally, the bages of the two legs are
close together with a median t\:r:langular sclerite in between
anteriorly. A seta on tubercle in the inner side of the basce
of esach leg. Spiracle oblong, with raised yellowlsh brown
rim,



TABLE X

Blogetrical date of different instars of N.vulgalis Gu.

o Particulars I Instar II Instar III Inster IV Instar V Inctar
1. Length of the caterpliller 1.55 T, 3«00 mhme 8,50 mm, 9,00 mm. | 1.50 mm,
2. Width of the head shield 0.20 Em, 0.40 mme 0.60 mm. 0.80 mp.  1.40 mm.
3. Width of thoracic seguent (Mesothorax)  0.20 mm., 0,40 mm.  0.53 rm. 0,98 fibr 15,00 mu.
4. Width of Abdominel segment (6th) 0.25 mm. 0,45 nme 0,60 mm. 10.00 mm. 20.00 mm, |
5. Tength of halrs on head ' '0.06 mm. 0,20 mm. 0,88 mm, 0,30 mm. 0,53 mm,
6. Length of hairs on thorax 0,12 mme  0.20 mm.,  0.40 mm. 0.75 mme  0.98 mm.
7. Length of hairs on abdomen 0.15 rm. 0.20 mm. 0.40 mm. 0.76 nm.  1.35 om.
8, 0.23 mme 0630 mme 0.53 mm, 0490 mme 1.50 om.

Length of hairs on anal seguent
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Propupas (Plate III, Fig.7)

Body oylindrical, shortened, tapering to a point
postgriorly; ﬁeasurea 1.2 to 1.3 em. long. Generzl body
colour greenish white, thoracioc segemete green; dorsal side
deeply darksr than the ventral. Oolour fading at the middle
of the abdominal segments.  Head reddish brown, retracted
 into the prothorax, placed vertically, mouthparts grouped to-
gether and direoted backwards. Frothorax much eontracted,
meoe and.metathorax-higéer in pizs than prothorax and d;étended.
. Tergal prlate of resothorax extending posteriorly lanto a blunt
_oone covering the anterior end of"metathoracic tergum._ Brown,
wavy traneverse lings on the terga. Thoracic legs distendsd
end directed forward. Pirst two abdominal segments much con-
tracted and narrbwed; p;pcaeding four segments greatly dis-
tonded and eglargad in sige. CQolour of the segments eﬁanged
to oreamy white. Prolegs much pontréeted and retracted into
the distended sternal plates, except the black base which is
condpicuousy legse are direoted backwards. Seventh and eilghth
segrents reduced in sige, tapering posteriorly. KNinth end
tenth seogments much contraoted, end in a conical epine like
process at the top. ILong, silvery white anal setae at the tip.
vii. Pupn. (Plate III, figs. 8 to 10)

. - Longth 1.1 on. breedth 3 mm. acrose the wing co-
vers over the third ebdominel segment. Elongate, cylindrical
in shape but elightly broader atthe third abdominal sogment,
round at cephalic end and tapering gradually to a point at




i
caudal end. General body colour light brown at first, later on

becoming derk brown, particularly on the dorsal side. Head
small and round, compound eyes distinctly clear. Two minute
eilky hairs present on the vertex. Naxillary palpi ebout

_ twice as long o8 the lablal palpi and completely encloesa

the latter. Wing covers extend beyond the middle of the
fourth abddminal segment where they are conjointly rounded

in a broad arc, on the vertral side. Tip of the wing cover
deep brown. Intorsegmentel lines between the fourth, fifth,
sixth and seventh abdominal segments fform deep grooves
around the body. Groove between sixth and seventh abdominel
segnents more deep, the rest of the abdomlnal segmento are
movable at this region, Elghth, ninth and tenth segments
movable. Spiracles on abdominel segments two to eight. Firet
saven paire raised, uniform md elliptical with elsvated mer
gino and dark in colour. GSpiracles on eighth segment linear
with margine not elevate. KHinth end tenth abdominal segments
taper to a spinelike process. Orsmaster represented by nine
small brown hooked setae at the epex of the tenth segment.

- One transverse row of minute silky scetae, arising
on small tubercles in the middle of oech abdominal segment.
Flest two segments having two setae eachsy the third and fourth
with four setas each dorsally; tho reet have elght setzo each

all round. The tuberoles are conspicuous, shiny end unico-
lorous with the body.

/
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viii. Adult. (Platea 1 and II)

Original description of the adult of Eggg;ggg
vulgalis Guenne. from Hampson's Fanna of Britiah India,
Hoth'a Vol.1lV is as follows. '

UAntennac of male without tuft of acalee at rid- |
dla. Fuléoua yollow, abdoren ringed with white. wipga suﬁ-
fussd with fussous except the costa of forewing. Torewing
with obliquely curved antemdisl blackline, & spack in cell
and diaooéellular epot,-the post medial line arieing from a
black epot on the costa, nearly stralght to vein 2, then re-
tracted to & léwer angle of cell and elightly angled to veln
I, Hind wing with discocellular epot, the poctmedinl line
bant outwards batween‘veins 5 énd 2, thon retracted to lower
angle of cell, both wings with margingl blackline and line
at base of cilia,ewhiah are fusocous on forewlng, white on
hindwing., Sone apeciména have hardly any suffusionn,

The adult ﬁas been oarefully examined and a
brief desoription is given ﬁelow.' General body colour yéllo-
wich brown. The femsle is slightly bigger than the #iale
measuring 1 om. 4in length and 2 om. broad acrose the strot-
ched wings and the mele 0.9 om. length and 1.8 om, broad.
Heads

Broadly globular and elightly flat dorsoventrally
with eyes subglobular and black; yellowish brown in botween
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eyea and on vertex. Antennae yellowlsh brown, long, filiform
with 56 ﬁegﬁanta-in both sexes; scape, the largest of the
anténnal sogment more than twice in lengthn than the pedicel,
subglobular in éhape and covered with yellowish scales; po-
dicel half me broad as soapé, dbroader than long and short.
Flegellar segments alike in both the sexes; aloqg the inner
Bidé, the segments afe drawvn out into thin flet wing-like
procees which are longer in the basal cegments, the whole
giving e slightly serrated appearance to the antenna. Fla-
geilar segnente taper distally, the basal segments shorter
than the dletal segments. Each segment carries a number of
thin walled, nearly traneparent hairs along the lnner border,
and a gsensory cone at the dietal inner corner, The last seg-
ment bears three sense cones at its tip. Outer slde of the
gognents coversd with yellowlsh halrs.
Thorax: |

Clothed with yellowish brown hairs. Lege yello-
wish, prothoracic leges smaller without tiblal spurs, meso and
metathoracie legs with two terminal pair and one middle pair
of spurs,. |

¥ingo yollowish brown on the upper side, emoky
prown on the lower side. Forewings with costa deep yellow

'in colours two oblique wavy line and a large spot in between.




Hindying with two oblique black lines which are contlmuous ‘
with those in the forewing, & row of closo bleck spote along
the outormargin of both wings, Above the base of the fofe—
wings tuffa of yellowish brown halrs on either gide directed
backwarde, ending above th&-sacond sbdominal segnent.
Abdoment ‘ :

Abdomen ysllowish brown, with pale white }inas
intersegmentally, olothed with yellowish brown scales. Elon-
gated, conical in male with pointed tip; in female broader
with anal tuft of yeliowiah haire.
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SUNMARY

Literature on the inssct pests of the lmportant
pulse crops, with special reference to the work done.in India
has been reviewed.

The biology and bionomics of the pea leaf roller
Nmcoleia vulgalis Gn, (Pyrelidee) have been worked out in de-

tail, The moths mate g dry after emergence, The female moth
lays creemy yellow, oval, acale like eggs during night in
rows, generally on tender leaves. On an average, about 542

eggs are laid by ono femele., Inoubation perloed is 4 doye.

XLarval period leste 13 to 16 days, the larva undergoing five

instars. Durations of the'different insgtars are 3 to 4, 2 to
3, 2 t0 3y, & to 3 and 4 to 6 daye respactively. The first
inatar caterpillars ﬁibble and feod on the green matter on
the undersurface at the base of the leaves and the later stage
ecaterplillars web the leaves togother and feed from inside
skeletonising the leaves. The final iastar caterpillar ocon-
gstructs a fluiiy yhite eilken ooocoon and pupates inside. 2Pu-
pal period laste b to 6 days. Unmated meles and femaless sur-

‘vive on an average for D.6 and 6 daye respectively, while the

rated moths survive for 5.5 and 7.206 days respectively. 4n
oxtension of the life span is indicaeted in the case of mated
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famales, There is a preponderance of females in the ratlo
of 312. |
The ipmgture stages have been fullyfdesoribed.
The pest ie more abundant in the field during
August to Pebruery. Demage to the host plant is caused by
the webbing together and feeding on leaves which finally
dry up. Attack by the oaterpillars results in the weakening
of the plents. The peﬁt haé.been recorded on black gram,

green gram, horse gram, red gram, Cowpega, Calapagonium mugo-

noides and doghanis macrophyllas in Vellayeni.
The Braconid, Cardiochiles fulvus Cam., the

Iohneumonid, Xanthopimpla punctator I. end en unidentified

species of Tachinid fly have been recorded as larval parasi-

tes of Nacolein wvulgalis Gn.
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RECORD OF TEMPERATURE & HUMIDITY
(August 1962 to April 1963)

TEMPERATURE HUMIDITY
HUHTH HEEK i e o - A e e O S
Maximum Minimum ' Maximum Minimun
1 86 79 91 Bl
2 £86 79 al 86
AUGUST" :
3 86 80 21 74
4 86 79 21 81
1 86 76 o1 89
. 2 89 7 a1 79
SEPTEMBER
3 86 79 91 89
4 86 70 o1 230
1 87 26 20 89
2 86 78 20 89
OCTUBER
3 24 78 80 89
4 86 78 21 79



) TEMPERATURE " RUMIDITY
:'iO}IT!I I'JEEK - .- PR N T

maximum I-iinimmn Maximun Hinimum

Y &4 78 01 a7
2 .88 78 a1 ‘85
NOVEMBER '
- 3 20 82 92 82
4 86 80 00 85
1 8¢ 80 05 89
2 86 80 95 85
DECEMBER .
3 86 g0 ' 01 89
4 86 80 95 85
1 86 80 . 90 85
2 84 78 90 70
JANUARY
3 86 78 80 85
4 84 78 89 79
1 86 78 .89 79
2 86 78 89 79
FEBRUARY .
3 86 78 20 85
4 86 78 90 84



TEPPERATURE HUHIDITI
MONTH WEEK -------- L L g T U T T W gl ]
’ tiaximum Minioum Maxioum Mininmm

1 86 78 20 79
. o' 86 78 o4 79
MARCH

3 88 - o1 85

4 g8 . 78 20 85

1 88 78 86 85

2 26 78 96 85

APRIL ,

3 86 78 26 85

4 88 78 05 80
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PLATE I

Hacoledia vulgelis Gn. Adult male






PLATE I

Nacoleia wvulgelis Gn., Adult female







PLATE  II A

Leaf rolle formed by caterpillars of

N.vulgalis Gn. on grean gram







PLATE 111,

The immsture steges of H.vulgalis Gn.

Fig.
- Pig.
ig.
Fig.
- Fig.
‘Eig.
E‘ié.:
Pige

Figs

Fige

1.

2e
5
4
B

Ge

7o

8,

%

10.

Cluster of eges

Firvet inetar caterpillar

Second instar caterpillar

Third instar caterpillar
Pourth inst-ar caterpillay

Fifth inster caterpillar

Rropapa

Pupas Dorsal view

Pupas Dateral view

Pupss VTentral view.



PLATE I



1.

2e

3.

4.

FLATE Iv

Pachinid £ly (Unidentified) parssitie on caterpillar of

N.yulgalis Gn.

Gardiocchiles fulvus Cam. {Braconidee) parasitic on cater-

pillar of N.vulgalis Gn,

Xanthopimple punctotor L. (Ichneumonidae) parasitic on
caterpillar of N.vulgalis Gn.

Nature of damasge caused by the first caterpillar of
Hevulgalis Gn.
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FLATE ¥

ﬁ?rangaﬁent of>setaa on the Fifth instar

ocaterpillar of N.vulealis Gn.

1.

2{\

de
4,
GH
6,
P

8.

Head

Brothorax

Meso thorax

Firat abdominal segment

Third sbdominal segment

Ninth abdominal segment

‘Tenth abdominal segment .

Arrangement of crochets
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