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INTRODUCTION

Rice io one pf the wost widely ETOWR .faod crops of the
World and it forms the sicple food of sbout half of the World's
' yapulatiou.- In Inc'{ia,l m‘.:ee cultivation i 'conoentmtéa moatly in Aesazﬁ,
Teat Bengal, Mohorashive, njeraty U.¥. and Kerale. In Kerala, rice is
enliivated over an arca of neorly 19 lekh sercs and the production i’alls

chiort of reguirements by 50 per conts

There tan be no doubt that the use of high yielc’iiné‘
vamatiaa and adoption of botier sgronomie praciices wda:!.& £0 2 long way
in sugmenting production of this food crop, bui intensive cultﬁ.va;bion
accentuates the intenslty of pest infestation. This is especislly so in
| the cnse of some of the nowly introfuced high Fertility strsins. Unless
the pajor end miner inscob posts infesting ;»iae axe effectively controlledy

increase in yileld camnot be atieined and minteined.

The rice cm}) is generally susceptible to infestation by a
mmber o in.see‘t.s throughout the growth period resuliing in substontiel

losses yenging from 10 - 15 pey conte

| in Beralay the iice swarming ecaterpillar Spodoptern maurdtia
Toisds, is one of tha moot serious pests of vicey gonerally occuring during
'the L pmja ' scason from November to Februayy, over extensive dress of
Kuttanad and the ! kole ' arcas of Trichur district. The epidemicm occur

in association with cloudy nights snd light drizzles. Generally broad cast




crop of about 2 week's age are rela%zvely mors prone to infestation..

The larvae foad vnxaeiOualy on %he orop, leaving snly the stumps.

The army worm epidermiecs h&ve ‘been reported frcm several
gérta of the state fron Htime 1o time. Serious infestations were for
 examp1e recorded from ¥he lift irrigatad'fields of Alweye snd its
guburbs duving 1924. Severe outbresks have been reported during 1944 |

from several places throughout the erstwhile Travancore States

A@axt fron pone preliminary~ohsérvaﬁi¢ns made by
Pillai‘(1921?,_Ananﬁhanaréyanap end Ayyex {1937) end Josepk (1948), no
other informstion is availoble on the biology of this pest under Kerala
conditionse. Being a pest of oonsiéer@hle imporﬁance in the Sﬁgte it was
considered useful o study the verious aspects of the iife history of the
insect. Tﬁ@'yreaanﬁ investigations were undertaken %0 ﬂbﬁain-deﬁailed'
informatién cﬁ 4ts biology and bionomics. Bésides this the relative iexva1\~
preference of several food plants end the yariationa in colour and '
bebeviour of the larves when bred singly and under crowded conditions were

also ghudiade
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BEVIEY OF LITERATURE

The Rice swarming estorpillar, Spodontera meuritis
BDoisduval, has long becn lmown as & serlous pest of paddy, oaeuﬂrg

sporadieally in pany pards of the World.

Sys*ﬁemﬁe pogitions Hampson {1894 ) who geve 2 &e'baile&l descrip’ti@n of
the inseet included it in the Sub Fawily Trifimac, under Perdly Nootuldees
The criginal deseripition of the adult of Spodoptera meuridtils Poledsy ao
given by Hampson (1894) is as follows:

_ " Dark grey brown with a rusty tinge, abdomen fuscouss
Porowing with the sub basaly azitemadiaaig onid post medial cir:mblé waved
lines irdisbinet; the orbicular smell and ochivcousy the remifora blackishg
the sub mavgiusld line whitleh end irregularly weved; @ whitish potch ig
often present bgtwaen the orbie;ﬂ.ar and reniform and a dexk paich on the
central merginel erca. Hind wing opalescent end semihyaline vihite, with

a derk morginel line®e.

Flotcher (1956) recorded the existence of two sub epecicsy
nemely, Spodoptera mur:it'ia"mauri"'cia Boisdey ond Spodoplers mvmya:&a. -
acronyetoides Guonce, on the basis of differentisl eharae‘tex?é 6f the
forewings His dééczipmcn of the adults of the two szub speoies zlf..éata
followss
Eale: Yelpus and heed cimpamen buff irrorate with brownich vinaccousy

thorex and crost on first sbdomingl sezuent brownish vinacedao lrrczats

with fusecouss abdomon pale pinkish buff with longy dark grey helrs dorosll




and irrorate with cinuemon bnff, and bmwnish vinaeecus ven‘t;::'alzgn 'ﬁm
wing olongate and narrom meimﬂ of 'khe amimeﬁial faccing Ylhiﬁh is
dentate and fuscous black edged promimelly \!sith wh:l.te, the wmg E.s 8 -
sixture of cnuff brown and vinaceous browny very lightly dvrorato with
fuscous end vhite. In come spooimens there are traces of & dentato,
£0E00uSy bagal f@eﬁi@« he modial araé posterior of véin Gutég io a&nmaz-ly
coloured betwacn e subcostal vein end Ou2y 1% is Whito with ea orbicular’
opoty Tinged end cemz-ad with fuscow snd & lsrge fuscous black mifcm,
the 1etter Joined ta tho vinaceous brown costa by an 11l daf.meé reddsd -
ghade. The band bam@n the dentatcy white subtorminal and the }303’3 redial
_ 'fucm is vinascous brown from the costa to ve:.n M2 and then acmea;g
-sufmssa with fuseous %e just posterdior of vein Culy the pes‘s@zriazf mﬁm
is white vexy lightly lrzorate with vinaocoue brown spd the sysa distad of
the subterminal fascia is similarly colouredy ezcepis betwesn veins 1 end
U3, where -th’ere is a small but conspicuous patch of fuscous. The apex of
the terminsl apea i almost pure whitos There 19 o terminal x‘mv os fuscous
{uternal emots- ﬁnﬁarside tloasy, pale p:mkish buffy the antar&:}z* half is
irvoratcy with brownish vinaceous cnd dlstally lightly wffusaﬁ %‘&l
fugeous; rerdform aud texminel spots fuscous. Hind -w:i.ng ﬂma’ﬁ}xyali.se,
’vaiﬂg with the light fronm white W0 vinsceous; the mergins erx}:"siw, '
veins ore euffused with fuscous. Underside similary but with mems
mffusicm in the costal srea only.e ' |

,iﬁemlm BiPfers Trom the male in the forswlngy lecking the c@ms:@ims white
mrk:mge of 'bhe mecial erea and Ghe posterdor third of the bsaxai between the




post medial and oubberminal fuscise:those of the arcs disted of the sub

torminal faseie are roduecedj instead ell are irzorate with Puscouse

Yale ponttalist Uncus euzved vembred and tapered to & fine point. Velve
with lopge covremn bearing dense decidudus halr tufte; ventral wargine ’
snglzmay ineised just befors apeity the part of the valwe apicad of the
level of the vmbml iz;aisﬁ.oz; e as broad as long. A tapewed process
ardiges rom mid velve. Veosica with s single corrmtug, three fifithe as
long es the acdoagucy the splesl £ifth cbisely engled cnd covered with
geveral smell tecthe

Peprde

wenitaling Ootium bursse and ductus bursae celeroldsed znd G;f'egm;.

lengihie Posterior three sevenths of burse copulatriz eyidndricol ribbed

sxdl pertially sclerobised posteriorlys entericr four sevenths globular end

ribbed with & slngle, lonsltudined, scobinate slgnum.

detvitutions Wuriting, Madagascar, Corore Is; Tongenyika.

Spodoptera ﬁmﬁt‘g‘ag__@m retoldes Guonce.

Diffory from the mmnale« subbpecios in the forowing. In the
role the eomsploucus vhite of the mediel bard is reduced to a small &pot
between the reniforn and the orbiculars that of the tevninel evcn i
reduced 0 2. suall paleh near the apexs In the femole the vhite cube |
torrinsl fasoia is mich mre slender and the White torminal merkings eve
replaced by Tuscous iyrarations.

Dioctyibution: Bed Sen, Indin, Suvma, Chine, Hainen, Shenghni, Ceylom



Halay Peninsula o Australis, Solomon Is; New Hebridess Fiji, Somoe,

- Society Isep Ausbval Is., Marguesus Is., Marshall Is., Hawailon ISese-

Inms (1957) included this insecht in the lepidopteran

Super Pamily Noctuoidee end Fawily Noctuidaes

Distribution and host plents: The distribution of this pest in the

different parts of the world and ite host rarige are ss listed belows

 pistribution  Host attacked ‘Reference
Fhilippines : Rice Arce {1919)

Merinoe (1920)
__  goodworth (1922)

Gtanes (1923) |

Otanes and

Karganilla (1940)

Tabch Best Indies Rice . Yen Hell (1919, 1920)
Haleye  Rice South (1920)

Corbetts (1930)
Ceylion ' Rice : Hubson and Jém&ine (1923)
Pernando, Wesraverdana

and Hanickavasager (1954)

Buzma . Rioe thosh (1924)
Indo-Chine Rice Commun (1932)
guom ‘Rice - swezay (1940)

Pji B Rice Lever (i?ﬁ@)
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Distribution .- Host attocked
thilippines Yaize

Hatad ?&aize

Tatel Sorghun
Q@mkmﬁ Sugereane

Hewvad éugarcane

Tatal | Sugavosne
Yadegancny Gramivacecus 0rops
Hourd tles .

Gororo Iolomds .
Indo=fustralion vegion "

Pavific region "

Caghwa Iawm éraasas
Honolulin w

Yol Gyenodon dagtylon
Thilippines Toboeod

Pouritive Tobacce
Filippines Cabboge end Tomato

Befoponee

¥erino, (1920); Otence and |
Forgenilla (1940)

Dick (1943)

Dick (1943)

mi@ (1922)

Swezey (1928)3 Swezey cud
Pemberton (1932))

Wlliens (1936)

Dick (1943)

Fletenor (4656)

Fletcher (1956)

¥letcher (1936)

Plotchor (1956)

Flotcher (1956)

Jeneda and Beardeley (1957)
Panada and Bosrdsley (1957)
fenede end Beerdsley (1957)
axce (1919)

D Bmmeresy Dechsxroy Dy

and Gebers, S. (1921)
Covbett (1926)

aves (1919)



in Indis, Sncﬁogte;:-a mourdtia wee reporied as attecking |
varicuo graminacecus cropos. The first recoxd of 1t oocupence in the
countyy was that by Yefroy (1906) vho noted it ao a pest of rices
ﬂleﬁcher (1813) reccorded 1t on rice in Medvos. In Bongel thie pest
was reported o occur on rice by Fletcher (1916), Vackenna (1918) end
Shorangeponi (1929). Ballard (1921) noted it as a sozdcus sporadie
pest of peddy in Malsbar, ceusing heavy demage. Pillad (1921) roported
gericus demege 0 'puncha’ riée in ‘i*ra:vanéom coused by this peste In _
HMysore $his ineect wap roted as a pest of rice by Iyer (1921) ard on zdice
snd vopi by Anstead (1924)s Gupta (1926) found it to occur oa ride in
Agsam. Reo (1927, 1929) aleo found it to occur in Kedrass Ayyar snd
fmenthenorayansn (1936) recorded this pest on vice under 'Kolo®' culiiw
vation in Molobar, end clso mendioned ebout 4o occurcnce on rice, maizes
wieat ond barley fxom outside Kerele. Otemes and Kerganilie (1943) r;'@porte&

the pest on potato in Kumeon.

Tife history and hahi'-t;e;.

vs  Obsorvations mede in Coimbatove by

Anamibansrayanen end Ayyer (1937) skowed thet copulation ususlly tock

| Flace a doy eftcr the emevgence of noth and that in nature the gravid
moths moved to greet distancos before eges woro laid on a crop of sultable
a38. fi’he’y‘ further oboerved that the pre-sviposition periocd manged from

% 40 6 dayes. Dick (1943) recorded thet in Natal the pre-oviposition period
was 4§ dayse
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Ayyaa: and Ananthamrayahan (;! 935) made some @bsmti@ns‘

‘on the oviposition and fecundity of the insect. Oviposition usz;élly
ook place at night, The egge weve laid in masses and covared hy a
layer of short bromish heirs troduced feom the sbdomen of Ve fomale.
One moth was able to m;s} 5 to 6 ezg maéaea-, each containing §€) ﬁéﬁ 500
eggss A maximm number of 2750 eggs hed been recorded as ;ai& by’; a
ei:agle femalae *Th«a largest egs mss collected from the field magsmwad

24 in length and Zu in breadth end cohtained as memy as 727 eggé‘;
(ananthanerayenan end Ayyar 1937)s Cherviau and éganthm&myan@h i(‘1 a937)
reported that eggs were laid in groups of 15 to 20, while according
%0 Dick (1943) egee were laid in batches of 100 to 200, Tanada and
Beardsley (1 958) from Nawaii recorded that the femeles caged with
males dumng firet night after emergence laid an average oi‘ 846 egg;

nasses ver female; each containing on an average T09 egoo.

Life ¢ycle: Hutson (1920) wecorded that under conditions in Ceylon the
incubation period ranged between 4 %o 5 déys. Piliai (1921=1922) observed
that in Travancore, 'egg period lasted 3 to 4 days. In Phﬂinpinés an

egg period of 2. to 4 days was recorded by Gtanes (1925)s In &.aﬁma,
Cherian and imanthanapeyensn (1957) found it ::anglng from 35 ﬁ&ya while
in vaaneere Jogeph {(1948) ecardecl it as 3 to 4 days. The eges ha%cbeﬂ
out into a tiny eaterpillar which according to mmthemrayamn gmﬁ

Ayyer (1937) attained full growth in 21 to 32 days. The lavval duration
was yecorded = cme month in Ceylon by Hulson '(192(5),« 14 0 17 days in
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‘l‘ravamom by Pillai (‘3921), 14 %o 23 days in Philippines by Otsnes (1 %)
25 to 34 days in Ratal by Dick (1943), 14 to 17 daye ia Travencore by
Joneph (1948), ga days in Bewail by Toneda and Bem:asley (1958)s The
la:w% underwent 5 moults in maﬁarity of cmscs but aeeasiomuy aizx and
even seven mcul'x';s were recordeﬁ oy Ananthan&raym and Ayy&r (1937)
Tanade and B@axdalay (1958) rapar*aeﬂ that the 1wvae selected tender
foliage, and when forced to feeﬁ on yough foliage ook longer time to

complate their dsvelapmem‘;g

'.Eh@ full grown ea‘serpillar pupated in the soil, the pupal'
pmﬁcé he:mg 10 days in ¥edrag acaozﬂzng 0 Anmthmmgamm and
Agyyer (1937). It was 2 weeks im Ceylon (Eutson 1920}, 6 to 9 days in
Travancore {ritlai 1922), 7’ %0 16 days in Philippines (Otanes 1925) 6 to
10 days in Hatal (pick 19&3). 8 to 10 days in Travencore {Joseph 1948)
and 11 daye in Hewaii (Tenada end Bearﬁaley 1958) e
seasoﬁal incidences According to Kutwn (1920} out breaks of Sgodegﬁew
occured .in‘ the months of Novembea:« and Dee@mbez' in Coylon. Im.m,alaya i%
appeared in Angust (sguth 1920). In Philippines Jpodoptera was zsegarteﬂ
to be most xmmearom &urmg zia.yg June and July, when upland @mﬂ seed bed
rice was plented (Otanes 1925). Corbett (9930) suspected that in Melaya
its occurence was influenced by the spell of unusually dzy weather
conftitionss Abtack wes nob severe in the hot and dry regicuns of Mewzdtius
according to toubis (1534). Oub breeks of spodoptere on rioe in Fij

dumng "‘ehmaazry to June were amoemﬁeé with fiocd conditions (L@ver 16‘40) -
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mm (%921) mtea t&u mamt damaae aua -to
wogtem m___ :tz: ﬁalabm: whsn the wnsomz was lates (?92‘!)
fmmﬂ 1% camsﬁ.ng sermua damage ta rice mﬁum‘bed duzﬁug 'mmaha‘ f
' season in Eravamom- Hamehan&m B0 (1921) recorded 11;9 acmrmea !,n
!ﬂadms Statn m firnt erop riea 1n !lay zmﬁ m %ho aeeanﬁ orop in | ‘
septemhe:z» - ﬁetabor. I Bonga:t t}m attaeﬁs: waa noteﬂ &w&ng “ths camer
months of t‘he yau (Shamngapani, ?929). ‘

E*hzdias on the atmaphmma ean&&tionﬁ cm:gmm i’ar thc
eu’h break a:r “‘pcdopte:.‘a in hialabar canaueeea by Ananthenarayanen ana
Ayyex. (1935) revealed that moths suddenly. W“?ﬁﬂt £rom djstant. sources
when the veathor, vas modst and wavn, eppevently owing 0 o specifie
attmﬁenaf e prevailing atmephem . Moot getive avipasﬂm took
‘plece during euch .-nig’hts-,,whieh,m ‘pre_é‘o_eéed by mming tmpemtuz*e ot
'?&-62‘1? ana ralative hma:wy of 7&-82 per mﬁ. Qvipossﬁ.ﬁon ceaae& )
’by the uﬂ ot ?oimm when the weather beeam ho'b aml &r;,v. Aecuming o h
) Gherisn am} Ananthmamym (1937) invasiaa by the mth was often

IAEEN

‘precedeﬂ by ’chca gmﬁual ceseaﬁon o:t’ winﬂ fbllowed by calm neathbr {

conditmn» ‘ ‘

Botural Snemlest: Sp

Spodontera wan m, m sub;;ect tn a%aek by & lavge
sunher of parasites; pradatore ard @ viruo dipease. E‘leteher (1916) :

mpnma m ocaurenee @f m Ichneunonid perssite in Bngels Buteon’ (1920)/-.
ehavawea m Geylcm tnat s na'auzm eperten included pams:.tio \
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Hymenopteray ‘eema:_ml specles of ifms, end @ pmﬁa@a;fy beotley
gi@mg 1o coxpunclota Fe South’ (192@ reported. that in “:éalayz;. ﬂ;mm‘wm
Sp Qg op%;@,m pomlmmn was mld in ah@ck by a tauiaiﬂi& p&mm@.
Annl'iazﬁ ( 1921) zeported twat in Eéal&b&r, the pm&aitm ca’&mamﬂ melude&

the ta@hﬂ.niéss, Actila sogyplia Vﬂl@ﬂ-s WW E‘onﬂu
Zaching fa1 g Msig., mgcg gg_t F., anﬁ a !:raemid e‘l% gp.

Poteh (1929) mat;ed 2 Punguo m’% pre: sina as gamsiﬂe ezn Sgeﬂagte;a
le;zvae 1a Oeylons Swozey (mas) rebéﬂéa £rom Hawam, Hyposoter m
(Vievaek) & hymenopteran parasﬁ:te on smacagtem Mmem (1939) o
mwr‘z;ed a chaleié, Ehosesa ggm.___ Frlk., ap & namral enezqsr in esymn.
Uichanco (1934) from zza..mppmes, men't;ione& lec'tms W Howe o
and Pelonomig nawed Asm., as pwaﬁitaa of thﬂ.s paat them. %nanthanarayanm
and Ayyar (1937) mc:ordea the ichneunondd Ghorong dominons Wikes the
braconilde spanteles xuficrys Haley ond Chelomus spey the en}.opm

Baw 'vz.ea‘hmg Suplexian ’ziaiz.', end the taMéa Cuphocers veria Yoy
Sturede Inconecploun Mgy and Jaching £ollgx Mzey 06 parasites of
Snodoptors mourdtis dn Mairess Owezay (1940) veported the iInchnoumondd
Echthromoypha conopleurn Nrlegorey as a parasite on the pupae of
Spodoptera and the scclionid olonomis nawal Amme, sg porasitic on the
epes in Hawalde Sonan (1942) zeported from Formosa the occurrence of
fuplectoue talwamig peracitising larvee of Spodoptops thores Tenade emd
Seardeley (1957) veported thet Spodovters mawrdtle larvas were found to
be infected with a polyhedrosis viruse They eleo reported (1958) that
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the natural cnemles in Hawedi lucluded e polyhedrosis virus, the toad
Mﬂ wim, a ‘scéméniﬁ ess mﬂe of the young larvas, |
3 and the ’ﬁﬁaﬁiﬂmﬂ wm

_wﬁeh& foneupa srchivpivers end Hlopdelds apmisers Ooqs Roo (1967, .
Privete commmication) fcmﬁ thet Enodonlera mgurdtls was effected by

1@

several paxasitec throvghout Indise In Ascamy A0tis spey DEino opey
smmm wore reaved from ite pupscs A escondary

parasite W abséuxicms wag alee recorded en the pest

tizough au untdentizied tachinids Pron Fersla, Chaveps bieolors Metcomus epe
s Srientaiin, Stroblionyie segyvbia, and Dring uieotosa,
wore recorded as larvel parvesiices Aw@ ielos muficrus and

Charons bisolor, wore collocted from Medrae vhile no pavasites were
desected from mym. Chaxops bioslor axnc:i Hetalla spe wore bréd out
from pupes obloived from Uriesss  In Weot Bengel Irino unisetoss wao

reporbed as larval pavesites

| emgt.?mi: Flotehor (1913) guggaé‘ted pmieem;zi of paldy eacd beda by
guryounding them with marmw B‘teep sided {renchess regular calzec‘t:icm of
ogg TASYety Spraying L,mi leutmg :i,n dueks, ag eff@e%ive eontml EASYED
sgainot Spodopters infeotation. Heary (1917) recommended d:i.a,,gin& tmnchess
around infosted fieldc, flocding the field mmd spmg&ng ledd chvomates
‘mekama (1918) oboerves that mv,ring keroscas in the £i01d water in
peﬂﬁg ficlds end subscquently disleodging the 'mterpnlars wezre Quite
effective control measuros. Arée (1§19)’ in Fhilippines advecated
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spraying with 1 ib. leed érscné%é in-?.’() gais. of water end oweeping

with a nets Souih (1920) cuggested hand picking oﬁ“‘ gaterpillars; while
‘Goco (1921) from Fhilippines vecommended collection Of egs WASUCDy |
applicat:.m of poiscned bran mash, floodings ditching end xolling, C¥op | .
cotation apd clean culiure. Pillai (1922) sugbesm& the applicebion of
lime ané eshes in egusl proportion or padis green and lime in the vatio
of 1’:8@0 when larves were young, pouring kergsene into the water m '
vice Piclds cnd drageing o heavy pole over Whe CIUP, spraying with lesd
éhremata or parie green or sprinkling inely powdered parie green and
14me on the orop to control ihe pest. Fawards (1925) reported that in
SYouritive the romedial HUBSUTOS included digging round the base of the
plant dvring ¥he dey when the larvae were found 1 or 2V deep Im the soily
trapping the caterplllars ut night using ortificial light and e;pplie&?aidm
" of e poistn beit wede by dissolving 1 oz. aveenic and 2 ouze sugar fu 14 gel
water sxd sdding 25 1bse bran. The baid wom to be ap}::lmd at 5 lbs

por ceres Seeany {19z8) reeormended ayr&ﬁng wlth poiponed DOLRSCOU.

(

feo ( 19739) advocated hand nicking, trene}mn{; or flooding, sud Lo s e
surface with caleium arsonatc and lize. Sharengapanl (1929) sugsesiod
'digging-treﬂszhes treating cracks wi.ﬁl Teroasns ond water 13 20y and treabing
the survounding vminfested vice cvop with load chromnte 2t 1 oze 10 2

gels waters Pesberion (1932} fovnd tha % gusls contmining 5 ibs of vhits

apsenic or 6 ibs of lomd argsenabe-end ¥0 1bs of finely ground rock

phogphate would. eonirol Svefmnta";& R SULLTeONe providoed that the dusting
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was vepeated ab intervels of 2=3% wWooks.

Fenta {1933) vecommended oollec%im of eggsy ploughing the

‘ mﬁ after hayvepty Flooding and coubing the 1a:wa@ :E’mm the plentgs

Tyer (1933) recomsended dusting with nglo:}.tm arscnete. Smith (1933)
"mgg;@zmed ‘plmghimg a decp furrvow ag a barricade sgainet the mz'ching
caterpiliar, and plaging 11&:@231‘ srounts of pordis greon baite in azwzh
furrows. Moutia (1934) found that poleoned baits uefle of sliced Cactus
ard eodium flvoride were effective in controlling Spodepters in Mauritiug.
Sedth and Celdwell (1947) Teported from Queensland that TDT 0s17. oprays
gave exce?.lent :esulta. ?ez‘mmc et 8l (:1954) Pound that aerial spraying
vith 165 DU emleion concentrate diluted with weter ab 2 pints per

1+5 goles and eprayed et 23 £218. per acre gm cqmp}.ete conirol of
Spedoptera in Ceyl’t;m o Joserh (1561) preferzed DDE t’é BHC for the control .
of @ bdwwgg catorpillarss in view of ithe long residusl acilon and.

eamp&wati‘%m £00d initia&. action of the foxmer insecticide.



MATERIALS AND
' METHODS |




CATERTIATS AND %FT&OB%

aterisls

Stnges of Spodoptera momrdtias Egga and caterpiliers weve collected
from the paddy mursories, veised in the fovm abtached to the Agriculturel
College, Velleyemi. Adult gravid females also wers collected ab Light in
the eollege hostel and egos wore oblained from thems Tgge collooted g0

wore used for both dulk reoring emd individusl reerings.

Hoot Floptet For tulk reaving and for studics on the biology of the inscot,
loaves of puddy planto 1% = 2 weeks 0ld were used op Pood matorial fop the
caterpillars. The paddy plemts required Lor. these were raised in flower

POSE.

To study the rolative preference of the caterpillers for
-different speclen of gresses and %o study -the variations with respect
:t‘eeaing on different grassesy the following gresses in addition fo pﬂd&y

rove used. These were collected from the £10l8«
(1) Fencime indice
{2) Fgoufonthisioria t;mbe?.la%g
(3) Zsacine dicpay
(4) Syperus irie

(5) Smeme rotumive
(6) ZFimbristidle middocea
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" 8lags weres and Ia’!ﬁex:' arbieieg;
| (a) Glass chimmeyse
(b) Glass cylinders.
(e) 'Specime‘n‘mbes.
(a) Glass trough. |
. (e) Cotton plugse Madp by tying a spherical mass of
cotton wool in e equave plece of mislin clothy large enough 10 close the |
mouth of 8 x 2 cm cpevimen tubese '
(2) Camel hair brushe
{g) Flower potss
(b) Maslin cloth for covering the glasswaress
Mo thodn

Mags rearing of Spodoptera meuriiias Bulk rearing was dome in clrculer
glass iroughs. The caterpillars colleoted from the £1cld or obtained by
natohing of eggs in the leboratory were kept in the glase tmugh with
froch young paddy plents, the top portion of the trough being meea .
with mslin "eloth-kept 4n vowition with rubber bandss The tmughs were
7 exaninod. deily, cleansd and fresh plauts supplied. Vhen the coterpillare
hed reached the PAfth instar stage soil was put in the trough to & height
of 2"=3%, 4 cipcular paper was placed above the soil and |the poddy plants
aad lervae piaced on top of the papers OCleaning cbﬁid be dane?by romoving
the papér. Ziz;}aa Weﬁ:*e colleeted and kept in separato chimnayei-




frmed -
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Ovip pgi%ioﬁ studless For the purpose of oblaining egzs in the laboratory

males; end fomale moths were confimed in pairs in chimreys end closed at

both cpdo with muslin cloth. The moths were fed with sucrcce solution on

: 'snme& cotton wool. 'The egge laid in rmsses on the mé‘lin cloth were tokony

and kept in spocinmen tubss Por hatching snd elaseé with cotton plugss

‘Indiﬂﬁuall-mariggt In dndividusl vearing, specimen tubes and gless

- chimmeye were use@. The specinmen tube wap £illed with moict .B&ﬁﬂ' to $th
of its height end » peddy ccedling wes planted in it. Tho top Of e

| specimen. tube was covered with a thin cavdbosyd piece, 5% x 15" The

rpecinen tube with e plent was then placed on o vhits paper amd & newly

‘hatehed catorpillar placed on the plent. The plent with specimen tube was
then coversd with the chimmey closed at the top with the muslin cloth. The

paddy sscdlings wexe chonged on alternate aayslor aecording to nccessltiy

and the stoge of development end duratdon of cach instar was noticed. Vhen

the larva bod completed developmemty it entered the somd in the gpecinon

tube 1o pupate'. |

Studico on adult Jonsovitys For studying the longeviiy of adulis, both ¥ed

ant uni‘a& "mo*ishfa were confined in chimieys and mortality observede

gex rotios Tor ecoertsining the sex ratio the male end female moths oblained

Prom the tulk rearings in the lsboratory were sorted and pounted.

Hogh preference studiess To study the verletions in colour, duration sud
oige of the larvae and the moth by feeding on difforent grasses, the

following méthod wes useds
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The d4fferent grasses were collected from the ficld snd -
plented in flower pots. Just hatched layvae wewe libersted on each
gmafm then covered with glass cylinders closed at the tbpz wiﬁh,
mslin oloth. ﬁgﬁally the géassee were che.ngeﬂ once in three doyss The
oize and colour of the laxvac during the last instar were rocoxdeds.




DETAILS ‘OF INVESTlGATION
- AND RESULTS




Dotails of Investization and Resultp

A Biologicol studles on Spedophera may 1ritin Ba;!.a&a

Life historys

| The studics on the life history of the insect were mede
under laboraiory cmﬁiﬁ.em. The ééﬁai—le of observations made ai\é given
below:
Hatings Emergemee of moths gemerally tokes place during
night between the hours of 12 midnight and 5 folfa ond mabting ét&rts aboud
24 hours aefter their emergcnecs 48 a rule copulation takes place -at.

night; rarely it moy teke place during day time also.

Syipositions Oviposition generally comnences 48 hours afier
emergérxee‘, 1s8s 24 hours after copulation omd tokes place ar nighte The
ogss ave lald in macses on the tonder leaves of he hogh plomts, srvanged
in longitudinal rowey 2 0 3 Lézyam thicky the rows touching sach oitheors
The masces of eggs are covered with buff coloured silken halrs. When caged
in ehimicys without food plants the moths wsuslly 15y eges on the mslin
¢loth ’an& ¢ven on the sides of the chimmeys. Tho egg macses laid on clogh
and sides of chimmeys may not be coversd with the buff coloured halrss

Table I gives the mumber of ogss laid by 10 individueld
ferode wothe end the durations of their egg laying periods. The egg laying
extonds for 5 0 6 d:yc. The muber of eggs laid varies from 1332 to

2368 wvith on average of 1899, Lm:wm mirher 0:? ezge are lald during the




TABLE 1

Number of egge laid by female moths of S.mouritia

Tate

Rumber of eggs 1laid on subseguent days

Total Ho.

Sl.lce of
Pete ' onmgmeo (St 2 4t st em o 7 e
1 48-10-66 Wil 798 807. 467 242 164 M1 2368
2 20-10.66 W1 630 M1l 843 15 65 il 1933
3 20=10~66 Wil 796 T45 362 144 62 Hil 2909
4 20=10=66 o5k T14 3566 | 46 237 il il 1623
5 21-90-66 Ml 528 415 189 194 112 0 1426
6 29-10-66 Wil 892 624 292 365 Wil Ml 2113
7 21=-10-66 Wil 468 €49 559 337 mil Bl 2013
8 25-10-66 N1 Ti2 335 265 W Wi mil 1332
9 03-10-66  MEl 968 677 228 124 o Wil 2004
10 03-10-66 ~ Fil 1084 529 205 135 34 ik 1979
Average 77 337.6 209.2 88,5 70 1899

5954

nD
Torans



firet or second day of oviposition amd then the wumber gradually

decreases. The maximum number of eggs ladd by a single femele moth
in a oingle day io 1084, during the first day of oviposition and the
mndmm 18 34 ledd on the £ifh dey of ovipovition by the came moth.

The egg vhich is eream coloured when leid sequires a
brovn tinge mo development procecds axd become black just bofore hatchinge
The eggs hateh on the thind day after they are 1eid. Hatohing usually

starte by dusk and it may combime during tho nights

Iervel stacgon: The first inster larva is a tiny woxnm like
creatuve pale white with s slight greenish ¥inge. Vhen observed with
neked eye the Piret instor larve appears ao blackich in celour with a |
prominent hoad broader thom the rest of the bodyy and deep brémish black
in colouz. A prothoracic shicld, a.ln;cet of the same golour ag head 1s
present. The moso apd meta thorsx ave sub equal in eizo and pale greenish
:}.xi colours The sbdomen is broader at the cephaiic end end tapers
posteriorly toverds *&ﬁe covdal onils During this stage the larve exhibites
the chovacteristic movements of a semiloopery though the thoracic lege and
pml@ga in abdoninal sz;gzseuta 53406 ama. 10 are fully develaped- then the
©EES are mlmaﬁ to haieh in glacs chimneys the 1ax'vae olird up the
chimneys and congregate at “shg tops They descend by means of silken
threads on to the paddy leaves or plante swpplieds The newly hatched laiva
does not stert fecding immsdimtely. About an hour after ha‘tchins it starts

feoding by scraping the grecn matier on the leaves. The caterpiliar
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boconse greéﬁiﬁh‘yellawtm'eeim with the heoad and -‘Wéﬂiamcie‘ ghield
appeaping brownich blsck. HMuute 'aw%agrm seen thedughouts the b@ay-.
?s‘saéam woulting the caterpillar stops feeding, colowr slightly changes
40 pele yollow end then movltes Tho £ivet inster stege lasts for 2 10 3
aoye  Tables 1T and IIX)e

The secord ingtay caberpillar is pale yéﬁw with ‘ex greenish

tinge. T body 45 cylindricel omooth and covered with mimte hatres

The prothoracie shﬁem i Mg;}x%r m colour than ixi the first inctar.

The head becomes leea mnspicuous than in the pmv&m&; ingtory hes ’bhe

e‘mez of the thorasic segmenis and 1p pal@r in caloura :mm.ng this mm:ar
white hmggimﬁiml 1:133@&: appw on %he body exteming :&’mm ‘i'he pm*&:hox-ax

Yo the ﬁesteriaz- mrgin s:i’ e 9'%;‘:1 abdamiml @egment. iﬁheae aro ﬁve in
mmhar aiﬂp@sea @ne ameﬁw&mlly, o oub ﬂersally e'm e:s.ther aaiﬁe aml

o la'hemlly below ﬂm sub aamal lines on e:?.thar sides The ca'b@mnlar
deseonds hy '{;iza m.ﬂ of r::‘zi‘jkm “Eht‘%&ﬁﬁ in 'a!&m instw glsoe Burﬁ.ng the
Hret éla.y of the second im:‘isaz' i‘b fee&a by smeapmg the gz:een ma%;'i;er et‘
*‘z"cas leavau- _ Pug from the mcwﬁ ﬁay anwards thcy begin ﬁeeﬁing by |
nibbling the lea? blade from the mz'gima Jus%; before muli:&m the caters .
'pmar bec@ms sluggish and pale yenw in wlomu mha ﬂumti@n of the
second mgm: is 240 5 éagm“(‘ %ables‘ II and EI—I},

The third inctay m‘m is light m@:@ in colour aﬂﬂ :!.a

s"imms w:vi,h hood end prothoracie. aiﬂel& prominont end 1light bwm in
edloure The body is light green dorselly end laterally and the ventral
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surface i pale end emoothe The Pive wiite longltudinal lines which
originate in the second ingtar become more mayked and déep waite in
colour, the mid-dorsel ond subedorssl ones wiite and narvower and the ,
laetoral ones brosder. Pale yellowich whiie lines asppear inter-segmentally,
which demereate the bedy seguents. These are more dlstinet in the
abdominal regiom. The halrs prasent on the body are less conspicuous than
m the previaus' 1natm.= The larve at this stasre feeds by euﬁsing ’bi‘tss
ef the leaf blede aiong the I!.eaf nargine The third instar lasts 2 o 5’_
deye (Tablee IT med ITI). |
' The Pourth instar caterpiller ip stout wﬁ;h’- the general body
eﬁlc@r grocaichs e hﬁgitudiﬁﬁ; iinecs and the imtersegrental lines aro
prominents The heed i8 slightly smeller than the thoracic segments and is
light brom in colours  Prothoracic shicid ie eleo light brown in coloure
After the third moult a pinkish brown band epyears at the posterior end
oZ ‘the 'éi:do_men-' Such colouration ic notieed at the fi}i of the prolegs
sloo. Those lines staxd on cither side of the bs&y and extond antoriovly
along ﬁaéldorsel bordér of tho Letersl vbite lines. The md doresd white .
line tums pinkieh brown. The chevecteristic pirkich brown bemd is present
prominentlys The fourth inster poriod lasts for 2 to0 3 days ( Tables IX
and EIT)e
‘i“he ﬁfm instar 1arva Im.e a stout and cylivdrical bodye
The genoral bsﬂy colour ie &a*zp graeniﬂsh do;*sg:ﬂy, mottled with white

specks, ond :Ls alive grem ventmlly. The mid aorsal pinkish brown line

Y
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becomes a little mope deepers The eub dowesl white lines g}x@@éﬁm .
the carlier m%m bocome yollowish bhite bmgs, extonding from the
_antorior epd of the pmi:ham 40 the posterior ond of the shdomens Uhe
pinkish brown line which made 4to azapaammé in the pravimés Ingioy
becones brosder end mope prominornds Ventral 4o the above band . en
yeﬁéﬁi@h green strealis Iongitudinel bleck movkinge begin fo @%&m b
dorsally durivg this mw end later astumes a send. cireular ﬁ%ﬁ?&%@f@@e;

broador ab the éentre and nerrowed at the two exdos Those nax g

present. oue on each oide, ateral o the mid forcsl band from mesothoras
to the pemiltinate éh&e‘mnai segmente $he difforent g}izx*é.isaas progent on
the body becomes lgss prominende The £ifth inster stage losts 2 1o 4 dayes
(Tables IT snd IIT) | |
The cixth inetar catorpillar has a stout and cylindzicsd body

waich is mﬁs}z grecn éwaal:t.y snd pale olive green ventrollys Jusd
after the noulting, the lawva iz 22 %o 25 mn in lengthy but grouws ¥0 &
lengih of 35 % 36 mpy towapds the olose of tae incter. The colgur of the
eafseﬁsimmﬂ vardes socording to the host planty and aleo due ’wf e?r@mmgq
‘he dovval surfece ie groyich green, the colouration being Y
the én%@ﬁi@z" cnde Along the mid dorsal line i;h@m' iz a diry vsi.*sﬁ:t{é
otripe, hrood st the contre of the body and gradually bepering bowands e
soteorior anl. paéaﬁérﬁm* 'em&s of the bodys -Sexilunex bléek m}a&ﬁgﬁ axs '
present one éxa ea#é:e sido along m, sub dorsdl surface on @eﬂ%@ shorting

 gron the mesothorax to the pemiltirnte nbdomingd segment. Those snplings
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aﬁ*a' prominent on the abdomingd segmonts 35 4, 5; 6 ard 7. Immediatoly
i:::elow" the somi. ‘umar narkings on‘ei'allaar sid‘e i an yellowish whito bend
extending from the antexicr emﬂ af the prothorex o the pos’aeriém éxtyorlty
of the shdomnen: 'Ehis bend is found 6 be made upvéf Wi yellanie& walte
bands on cliher side with '&.:Emvmim-h lire in the udddles _Vem’;rfglatwaﬁy
on ei*;;’tmr side ;of the body mem-‘is un yeilowiah green viroak m%med
w.tthl white spots. In botween ‘the ;rerntz-siateral and .subdorsal ﬁ.nes the
body eolouration ie pale grecny tinged with pink and yellows fhe lexve
is & voracious fesGer during th:ia stages This iy the findd insm and
the larva attoing 1ts growth. During the finad sieges of thie irster

the colour becomes dark brown zmd the seml lunar nerkings bocomp |

prominent. The eixth ingtar lssts for & to 6 days. (Tables IX &q 1I1).

. Towarde the close of the sixth lnstar, the caleypiliay
stop Poeding and cnters thé goil for pupation. The catoxpiﬁw; mhlteD en
earthern cell. The ﬁody shrinks =08 becoze soft. The dark colour fadee
and the body w%e a 1ight groy colours Thie i the prepupal singos
“The prepupa tame into the pupa inside the earthern oslle The fm&‘my
formed pupa i mmsﬁ ‘yeflica in colour but the colour. changes rapidly |
to light ‘bmmv gné? then decp brown.a.nd juet bofore emergemce of: mths
béeéme‘&ez-k' bzoigu in A-coloura. In the laboratory rearings it hae: bowm
cbsexrved that pupation :takes place or the surface of the soil a&am The

pupal instar lasits T to 10 dayss




TABLE II

Life history of S.mouritis showing dates of eviposition,, h&tching,‘ moulte,
pupation and energence as adulb

™

CSle B gopvins st 2nd Ted 4th 5th Pupation  Imergence
Toe laying mould moult "moult mould mould

| 209066 231066 26-10-66 26-10-66 30-10-66 73411-;66 3Aeb6  0u11-66  17-19=66
s on . . ,; 1=91=66  3=11=66 9=11=66 17=11=66
o o e o vo | BeT1e66  4e19eB6  Gwi1<G6 1811466
. . s s oo 2=11=86 4ni1=66 OwiimGh 19=11=66

:
2

3

4 .

5 Tt 166 10-11=66 12=1166 14=11=66 16=11=66 18~11<66 21=11-66 25=19=66 . 3=12-66
6 9 0 s2 2 o9 29 os  26=19-66 41266
T s ‘ o0 -,; 2 ‘w - 221166 2811665 S=12=66
8 g o0 e e - se  21=11066 26-11-66  5~12-66
9‘ 1187 4=1=6T7  T=i=67 9-4»67_ 19=i=bT  13=1=67  15=1=67 21=1=67 20=1=57

10 4o v se  A0-4=67  12-3-67 14-1-67 16167 21167  30-1-67




TABLE III

Duration of different stages of Se.mauritia in days

Hle - " Ege - ist o end C 3xd 4th 5th 6th Pupal Total life

. Boe pericd instar instar dinstsr dinstar instar instar .  peried . cycle
1 3 3 2. 2 2 2 6 8 o8
2 3 3 2 2 2 2 6 8 28
5 3 3 2 2 3 2 5 9 29
& 3 3 2 2 3 2 5 100
5. 3 2 “421 2 2 3 4 8 26
6 3 2 2 2 .2 5 5 8 27
7 3 2 2 2 2 4 6 7 28
8 3 2 2 2 2 | 3 | ] G 28
° 3 3 2 -2 2 2 B 8 - 28
© 3 3 3 2 2 25 9 29
Average 3 246 2.1 2 2.2 2.5 53 8;4 . 2841

8
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| 'I'he’ cx:ztémilis;r fbeeo_mss inactive and .:Liaé ¢loscly prossed
-;;; the lecaf auxféeg. Tho pogterior part of the luyrva is fixed fo the et
_ smrfane by the e.nél pﬁ-élega. The euticle mg eeﬁar&ting fyon the
anteii&r reaﬁiaﬁ of the prcl;tlhaumi %&ze wriggling ‘m‘:}vémenta of the iuws
atde the leosening of the 014 cutdcle £rom the body and the larie slowly
- wriggles forward leaving $he cuticle bohind. As soon @s the euidcle 4e
cast offy the 0ld hoed shield is thrown forvapde. The throws oft 0ld.
cutialé remain as o ahimkeh'gz‘cy materdal on leafs The nowly fazm& hcad
ig pele yellow which decpens to & greenich a}el!&o# enit within % to 1 nour
attaing the normel pale brown coloups B | S
14fe ovcle snd musbop of generations in the yeap

A perussl of %I"abieé IX emd IIT wild :;‘ev‘eal that 'b’é;a total

period of life cycle £rom egg to adult occuples 26 to 30 deys with en
ovorage of 281 days. During off perdods when paddy crop is mot dniv
the field 't;hez insect is found to thrdve on wecds on the Sumia. ,‘ 8o
norelly twelve g‘enemtielne in en year cen be expectede ‘

of Adultet (Tebles IV to XI)

o Results of laboratory studdes on the longevity of the adult
moths are given in tables IV to XY. The average éu:v&v&l periods of the

mited end unmeted moths under fod end unfed conditione are seen o bo z=o



Longovity of mated male of S.pauritie fed on sugsr solution
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- TABLE IV

Average

Sl Pate of Dage of Longevity in
" Hoe emergence death - days
1 19-11-66 27-11-66 8
2 22-11-66 30m11-66 - 8
3 23-11-66 28-!-11-66 5
4 231166 301166 7
5 - 25m11m66 1=92-66 8
6 231166 2u10-66 9
7 23-11-66 2-12-66 9.
8 241156 212066 8
9 24-11=66 34266 9
10 24-11=66 31266 9
8
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Tongevity of mated femsle of Sepauribis fed on cugar solution

TABLE V

Date of _ |

" longevity in

Aversge

S1s Date of
Noe -emergence deafsh days
1 19-1e66 11266 12
2 20uq 166 112066 5
3 22=11=66 21266 10
4 231466 361166 5
5 23~11~€6 301166 7
6 231166 | 301166 7
T 25-11-66 30u11=66 7
8 241166 21266 8
9 24=1166 212466 6
10 241166 21266 8
- 81
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Longevity of unmated mele of Simauritis £6d on the sugar solution

TABLE VI

o

o

S1.

Longevity in

Date of Date of

KNo. SNerZenceo death days
1 23=19=66 28=~11-56 5

‘ 2 23=11-66 28=11=66 5

3 23=-11-66 29=11=66 6
4 23=11=66 29m11=66 6
5 23-11=66 29=11=66 6
6 23=11=66 20=11=~566 7

7 23=11=66 30=11=66 T

8 23=11~66 1=12=66 8
9 25-11=66 1=12=66 6
10 251166 212466 7
Averege 6e3




TABLE VIL

Longevity of unmated ferale of Semauritia fed on thé gugar solution

8l. Iats of Date of Longevity in

Nos emergence death days
1 23-11=66 - 29-11=66 6
2 231166 291166 6
3 25=11-66 30m4 =66 7
4 23=11=66 1=12=66 8
5 23=11=66 - 2m12=56 9
6 257 1=66 1=12-66 6
7 25=11=66 2=12<66 T
8 27'-1/1»66 2m1 266 5
9 27=11=56 ' F=12=66 6

6

10 27=11=66 F=12~56

Average - ' Gob




. TABLE VIII
Longevity of unfed mated male of Semauritia

Sle Date of Jate of Longevity in

Ho. emergence death days
1 26267 1367 3
2 26m2mGT =367 3
3 26=2=67 1=3=67 3
. 26m2a67 1357 3
5 S-3e67 G367 2
6 3367 5-3-67 2
7 367 6-3-67 3
8 Be3e67 6-3-67 3
9 5m3m67 6367 3
10 FmBub] 6=3~G7 3

2.8

I




- TABLE IX

Longevity of unfed mated female of S.mauritis

‘I)B.'E;e of

Inte of

Longevity in

g%: -emergence death days
1 26=2=6T Fw3mbT 5 .
2 3367 5367 2

3 Fu3~6T T=3=67 4

4 3307 T=3=67 4

5 3=3=07 Fe3mGT - 4

6 33067 7367 4

7. 5367 T=3<67 4’
8 G3=67 T=3=67 4

9 5~3+67 RET 4

10 GmBe67 - T=3=67 4
Average 39

€

-y




TABLE X

Longevity of unfed unmated mele of Se.meuritis

5. Date of Tate of  Longevify in

fioe anergence | death days
1 2B2mb77 2e3u67 2
2 28-2-57  3e3e67 3
'3 26m2-67 33T 3
4 26267 2-3-67 2
5 28m2w5T Ze3mGT 2
3 26267 2w3-67 2
7 28-2-67 w367 2
8 28=2-67 3367 3
9 28267 3367 3
3

10 28w267 4 BmZubT

Average ' ' 2.5




TADLE XI

Longevity of unfed unmated female of Semauritis

§le Date of Date of - Longevity in

No. emergence | death . daye
1 26267 S5mET 3
2 28w2-567 | 2w3u67 2
3 28267 2367 2
4 | 28ePeGT 2357 2
5 28.2-67 2367 2
6 282067 3367 3
7 28=2=067 ' Guw3mGT 3

8 282wt : B FT 3
9 28-2=67 . FuFeOT 3
10 3

oguomb] - Be5e6T

Averasze 2.6




£6110ves
¥ated male  Mated female Urmated mele. Unmated femnle
Ped 840 Bel 6e3 66

It may be observed that meting gives the insect a longer
spoll of Iife.' '
Sex ratio:
Pables XIT gives the cbgervations mede on sex ratio of the
 pothes Mma ﬁapﬁlatﬁbn of 101 moths 52 were males apfl 49 fomales. In
another papialé.ﬁen of 132 moths 75 were femeles aud 57 maless Considering
both the population there is's prespondezence of femsles over males the |

ratio being 1.2 femmles %0 1.1 #8105

Iﬁgh pereemfag'é of na“cum mrta!iﬁy 7 dbserved in the
first iustar ea%mﬂiars, the pgicentage mry}.x:ag from 30 0 40. After tho
firvet instar ﬁptﬂ the 5th instaz‘l'%;he mortality 46 lows During the Sth
imtar 10 40 15 ﬁer eeﬁ‘t mrﬁality is observedy Gue 1o coms disease. e
't'a this the éé'&@fpiliax;s b@céme ;iﬁaétiv;e;, Ao not fecd, and the colour
fuyns 0 light pink. Afterwards the body becomes b}.aekar. and heng froﬁ
the lesves. The body well is intact but 1f touched ke body wall breaks
end the imver contents come out as e black viscous liquid. It e suspected

$0 be a8 haecterial discace.



TABLE XII

Sex ratio of Semauritia

2
)

Date of FHes of Nos of . Total mumber

emexgence - males femples emorged
18<40=66 s 25
191066 13 24 54
20=10~66 27 6 35
24=10=66 6 i 9
17=19=66 = 3 3
181166 1 4 5
191166 2 7 9
20-11-66 8 7 15
21=11=66 2 5 7
22w 1=65 8 9 17 ..
23=t{=66 10 5 15
241968 12 25" 3B
25-11-66 10 8 18
261166 2 g 6.
27=11=66 2 - : 2

Totel 109 124 253
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Be Dogerintion of Stages.

Eee ( Flate I, Tig. 1ay 1b)

Fgge ave globulary slightly fhattened at the poles, creanm
coloured with surfacé z?ugoese.« Vhen viewed undey the nnczéscopo’ the
chordon surface appears reticulete &1l over. The egg measures 0«45 mm
in diemeters Chorion ie chining end transluseent end is longitudinally
ribvod. |
First inster oaterpilinr { Flate 1, ,Fig;éf)

| On emexgence the caterpillar measures 1.1 mn in length end
grows t0 242 1m in length. Body ise roughly eylindrical, slightly
flattened 8t the ventyel sido and tapering ceudelly. Seguentation is
-dletincts
Hieal 0+37 mn in width, 16 deep brownieh black, broater than Test of the
bodys Iebaum with 6 soles 2 minute end less egnérpicubw end the other
i’oum. conpplecnous; the mante {%é‘ﬁae lceated posterdor to the botiom of the
anderior notchy one on e:i_.ther oideg of %ha other 4y one cach on the
entorior lateral btsarﬂer, anﬁ 'the rest nearer W the smller setaey
%*mﬁm itg left.cide. Clypeua boara 6 satae, in 2 TOVSy an antexior
4 seme, and & mstrrior 2 setae; t"he antermr TOW s:!.%mated close w0 the
snberior margm Fach nari@i;al avea vith 7 setae eaeh, one dorssl to the

mﬁemm, three surrducding “che mwm oca-l‘l:i and the rost on the
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doxrsolat oml aven. wo pmall setme on the adfrontals, one on cither

su}eu

Prothoraxi The fw&tﬁoﬁaﬁc chield bears an sntericr row of 3 large
éame, one on the modion 1ine end the other 2y o olibor side. A few
vory mimte sotav prepent towards the p@steﬁ.ﬁr border of the shiold.
Iateral to the shield ave 4 setae esch on either side, irregularly

diotributeds Legs well developed, spirecles pwosents

1

f*esat&mmx and mstathoram A row of 10 seise of uniform cize armnge&
on the dorsal end latoral reg:i_cms; um two prominent setas,; one on either
pidey ;}uss,. above the base of the thowacic leges Lege viedl developeds
Abaqmrem‘ Congists of 10 é@gz‘nems-, the first B segnonts caryying the 8
pairs of spiracless Segneits 3 to 6 and 0 corvios the 5 pam fof‘p‘mlegm
18t o Sth abdominal sogmente: 10 setas of varying size prosent diotri-
btuted irregulerly, doveslly and laterally on cach seguents

9th ebdominel segwentt © sctac srranged in a 0w four cach on elther
pide of o median Linee

10tk chdominnd, e‘%e@zeid‘.% Dorsally io present s selerotised shield like
p?m & caz’xying 4 setae in a row, two setas eaeh on either side of the’

medioy Linse

Second inetar caterpiliay ( Flate 1, Pig.3)
The entorpillar scon after the first woult meecures 2.7 mm

in lengths The heood moasures 0«42 mm in breadi.



Heads It ie oo broad as tho thordax and is pa_ler in colouy then in the
‘:Eirs‘a ingtars Fumbey and armmgement,’of setee ag in 1ot I.inma‘r.
Prothoraxs Mn enterior rmv of 4 sotas, 2 on ecither cido of the median
ddne and a posterior row of 4 ssmau eetae. -Gn either ¢ide of the shield
are 4 setae eachy one si’cuatec ;]ust above +the base of ‘i:lm legy madorsal ,
%0 the spiracle and the other two anterit}r to the spiracles and clos_el_y

appmmtsﬁp

Nogd end mmmamx: 10 seotoe are am;zgéﬁ -m_ 2 vow Sowerds the rogterior
‘bﬁ;ﬂax‘; .

\

15t to 8th sbdominal segmentor Fach segment with 2 éetae‘, close 1o the
am;eriwlbazﬂcr, one on ai'tﬁer gide of th“e miﬁ'—dursal 1ince Gn either mﬁe
of the geguent exe 5 sotlae eaoh, o amange@ vcntml 1o the ap:.mle, on .
behind it end the other two dorsal o 1%, |

oth segrentt As in 1st inodar.

wm seguent: 4s in 1ot inetar.

Thixd ingtay caterpillar (mam 1;?:@-%

fhe lerva measures 5 to 7 mm in length and 145 to 2 o wide
asrpoy the thorsx. Body 3.1@% green ﬂorsally and latemny e@a pale ana
sma*ﬁz vmtmlly; Head messures 063 mu azﬂ is light browm eomnal sui:u..m
is diotinoty aﬂi’mntal .Buimrcs 1natatinote kmber and svrengoment of sotgs

&8 in provicus instarés
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Prothoraxt The numba:; and arrangement of cotae on the shield as in
‘socond ingtars ﬁ.h?‘ latersl avea conteins 6 sotae sachy in groups of
2 cachy 2 'm‘m‘_ngea: suterior to the s@;'}i:;aelés, 2 dorsel to the spiracles
and the other two aniemvanmI in poeition 0 “the spirasless

Meeo and metathoraxs : The doreal aves with 12 setes arranged noar the
posterior border in 2 row, those at the two ends being on pzoiﬁ.mnt
 tubercles; i:aa smaller setae cach on either sidoy one aniexlor and the

other posterior 1o the marginol conspicuocus soctass

tat to Bth abdamiﬁal eegmén‘sst' in line with the epiracics ig a o of
4 séﬁee én each sogeent tvm cach on Q:i.ther side of the mid dorssl Lines
Another row of 4 setaec present posterior 1o the spiracles, arzénged of
aboves Imteral to the epirecle on each side is & traﬁsvetse row of
sataa;

9th abdaﬁm; pegmentt As in 2pd inster

10th abdominal scgment: As in 2nd instar
 Eouxth ingter cateppidlar (Flate 1, Figs5)

" 1% 46 stout bullt with the body oyimamai and euooth and
measares 9 0 12 mm in length and 2m in widths | |
Head: Sielier them the reet of the boly emd mecsures 0495 m2 An broedths
pale brown with greemisk tinges Fronto clypesl area cx-eam coloureds
opicranial suture well developed. G!maém hag 4 cetae In two iimwa‘ o

two each, wne bekind the other near the emterdor border. Iobrum Gith
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2 dong setas on the antoro latersl marging, oue on elther oide, a
smeller sote o 1lttle posierior %o the lamg@r seta on each side.
& smoller setos prosent surrouwnding the motchs fThe parictal arvea hag

12 petas on cach cide. Adfzontals without sotads

The arvengenent end mimber of sctae on the thoracic end

shdominal cogments ero s in thixd ingtare

{ Pilate 1y ﬁ‘ig,,ﬁ)g

Stout built measuring 15 to 17 m 4n length and 3 m 4n

breadth aeross the AhoraRe

Headls Pale buown measures 1;&3m 4n broedti. mﬂmg;emeﬂian& mwxber of

. pebse as in Tourth aﬁﬁw;ﬂ
1]

?rowm:‘ﬁ‘ : Pm'bhﬂmem ehdeld ’aﬁm 8 seotme in 2 vows of 4 eachy 'i;he
soterion YO 9 ftusbed mw the aptorior mrging and %im pogierdor row
near the pag'h,ri@r mwgm, mﬁa@ the, postorior row being chorber than
’%;}mssa in the @ﬁ%@fﬁ-ﬁi‘ row; & pale mﬁ‘ @e'tae prosent on mj.faea ‘mbereles
zm*ﬁzw:’z.ﬁy +0 ezgh epﬁme‘w,, ef vhich %;he doreal me iﬁ lanﬁa:e then the
venbral oney 2 pely of %mn setas on either side botween spimcle end
prothoypeic shicld; two petac cach on clthey oide gum% abmm- the legae
Veso and petathorext & seba cach on ‘the Ezﬁ‘%ﬁ?ﬁl&ﬁ@z‘f‘a@ ongles of texgumy
é oW 0F € 'sa%&é,z 4 6ach on el ther si&é a‘f‘ the mid dovsal line in the
' ﬁﬂﬁeﬁié of e ‘tez;gél plates one peta cach paét@xﬁ.érly on the lateral

' marging o long ote towards the bage of the legs on cach side; o mimute




|
et

scta in between the enterio lotexsl seta of the tergum end the sote ob
the basc of the lege.

st to %’ﬁ abdominel segrente: The arvengenent and fnxmbe_r of sotac e
in fourth instars . I

10th labﬂeminal segrentl 8 eeﬁée ér:raixged in o mws of 4 éach,‘f%hé setae
1onger than those on other acmanta. | '

Sixcth ingtar caga_:r_'g_;;iar (Plata 1y Pige 75, 7b)e

Thig iss the £ingl inster caterpillaz’, stcut cylinﬁried ani
measures 35 to 35 mm in length end 5 to ¢ mm 207088 the middle of the

thorax; general colour greyi,sh greens

Heeds (Plete I, Fige I) 2,2 10 2¢5 m in brosdths pale brown with the
darsal espects of the pametal regicn with a deeper e@lwraﬁien; i’mn%
| clypéal regian eramn eoloured with & groenich tingod epicraniaa. sutunse
well aevelope,i&. Frcms rapresenteﬂ by nmaw aﬁ:tran%als. Clypeus triene
gulay Aextem'img- dorsally retucing the ares of frongs Adfronﬁal aren mi“t‘};x-
out eny setaes Clypeus with 4 setae, +e6 cach on cither side of the
mediém I.ine- Iﬁzﬁm has 2 long sedae on aaterior mrgin, one on either
side; cne sote cach on either side on loderal marging with enother iumer
0 1%; six small petae surround the noien. Popietal area with 11 solae
cochy. oF which three are around “uhe entenne; siz ocelll present on the
anterior marsin on either pidey D behiua the auuanna, and ono loterod

to the base of the antonni. An senne B segmentedy basal segrent broads

§



secqnd ‘one long and eylindrieal with & sensory sete at the tip, and the
third sezment congiderably small and placed distally on the second. ae‘gmexit

towards the ouber margin.

| Thoraxz Prothorax is the smallest and metathorax the 1argest. Thrae

pairs of thoracic legs well dweiope&. |

Prcthamz (Plate II Fig.2) Shorter in length then the meso and meta'i;horax, '

alightly broader than heads The first pair of spiracles are placed on the

| poaterio latersl angle. Prothoracic chield sesrries aﬁterioﬂy e transverse

roie of 4 long petlse near the anterior maégin and a‘row of 4 smaller setoe

posterieﬂy. Mnterior to the spiraélas,z on the lé.teml margin of the

tergum on elther sida iz a pa::.r of setae, in & line with the antericr row

| of lea:ger setas on the shielda anterior of these ‘ezhin end hairy and the

| posterior 10ng and on mised tubercle. In between the spiracle and the

brothoracic shield, in line with the posterior row of sotae on either sides

ig a pair of setae. Fleursl rTegion bears just above the base of the

thoracic leg & pair of setaes |
| Thoracie legs are well developed, femur tibia and tzg‘mus

being weil differentiated, the tarsus teminating in a single clew like

pretarsue shich lg toothed at the bage. (oxal sclerites represented by a

raiced area et the base of '&hé femur and trochanter by & band of

sclerotised svea at the base of the femur distal o the coxes a row of

6 setae present on the coxel region, & peir of sotee on the ventral side

of femur, and 2 row of & setes on the fem towapde its distal cxbremitys

& few minute seltae on the tarsal region.




Mesothorax (Pl;.‘te II,FigoB)s -Broaéer and mm tia.am‘ prothorex. Anterio
dem&l region m.t.h two setae each on either side near the lateral |
mmfgm; 8 trwaversa row of 8 setae dorsally in the middl@f; in front
and in betweon the t:vm extxeme se%ae ia preaemt 23 ih:m h&ir 1ike set& on
ecach sz.de; a aingle leng seta en the pleural re@-mn Just shove the base
of the leg. Thoracic lega well davelapé& with setse arranged as in
prothozecic lege | - | |
Metathorax (Plate Il, Pige.3): Lavger than the pre"ceding'two 'thoraeig
sogments; bimilar to mesothorax in other detailse
Abdomen: Cylindriesl, 10 segmented; the lagt three sezments tapering
posteriorly. Segmentes 1 to 8 bear the 8 pairs of spiracles, and segmenta
34495, 6 and 10, the prolegss
igt, 2nd and Tth abdominal segments (Plate II, Fig.4): ‘Larger than the
metathoraxs: & »ow of four setze dorsally in level with the spiracles two
each on either gide of the median iines a row of 4 setse posterior to the
spiracles; 3 long setae and one small seta each on the pleurel regions
3rdy 4th Sth and Gth abdominal segments (Plate II, Figs5)t Resembles |
15t end 2nd segmentsy bub pleural area with 2 setee each and edditionally
with a pair of prolegs eachs. Prolegs stouby plants a ciréular lobe and
erochets nuwbering 17 t0 20 arranged in a semi circle, the arrangewent
bveing wnigerial end uniordinel. |
8th abdominel segment: Smaller in size than the preceding segment, the
last pair of spiracles aituated on this \se-gment are cons‘picuoualy lazger

then the rest of them. Rest as in segment 1.
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9th abdominal segment: (Plate 1, Fig;é): ‘Smaller in size than the
preceding sggment. in anter:f.or row of 2 setae near the anterior morgin
one on either sidey & posterior row of 4 seteo, 2‘ on each gide, one
arranged dorsslly and one laterelly, 2ll arising from prominent tuberclesy

2 petae each arising from reised fubercle laterally.

10th abdominel segment (Plate II, Fige.7)s: The last and smallest of

 the abdominal segments, bears the last yaiﬁe of prolegs; 8 setae in two
rows of 4 each, anteriorly and poéteriorly on the selerotised sﬁiald. the
_setae‘being longer than the rest. Prolegs wéll developad and stouter than
those presen‘e; on the other segments.

Pupa (Plate 1, Fig. 8a, b, c): Elongate, sub fusi.t‘orm, rounded at the
cephalic and and pointed towarﬁs-the cauaai e_z}d. Boﬁy ,:?ujmore or less
cylindi'ieal anteriorly upto the fifth abdominal gégmeni;, and tape:;s
pastermrly thore alfter. Genwrai body colour pale bré@ with & greenich
ting in the beginning, wing buds appearing nore greenisha gredually

the pupa agsumes a derk brown colours Measures 1645 mm in length end

5 mn in breadth. Head smell and rounded, compound eyes distinctly

elea;c'g labrum semi circular with the ventral end \mtarai marging black

in colour. L@bial palpi broad at the base and pointed towards the tipe
Maxillary pelpil long and a.houﬁ twice aa: 1t:mg as labial palpi, enclosing
the latter. 0Oalea long and reaching upto the m:uidle of the fourth
abdoninal segment mid ventrally. Abdomen with ten Seg:ﬁen%s; the inter-sege

mentel lines clear ecxcept those between 8tk and 9th and 9th and 10th segment
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which are vaguély‘ aarked. : ’I‘ﬁe Vintar sogmental lines betu‘en the 4th,

S5th 6th ond 7th seguents forn daep gméveé around the bedy, Segrents
baicm wing pads movebles éremastor-‘represented by two black spines.
Thoracic region with a single paiz Aof\ epiracles citucted at the postero |
latéral angles of tho prothopax. Abdominel cpivacles 7 paire, el tuated

cn sagniénta‘ 2 te B+ Epiracles on e'egﬁents. 2% 7T zmiforin-. eiliptical
with elevated marging and derker in colour, those on 8th cegment vestigial

R
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G« Biology of _E_‘a_.maﬁri.tia in relation to diffement species of
hoat plents

Thege studies were made with the following species
of plants waich gbow s weeds in the paddy lands and in the gerden

1ands in both of which places the insecth breeds.

i) Psevdanthisteria umbellate

ii) Ipechns dispar
454) Cyperus iria

iv} Fimbristilis miliscea

v) Hleusine indica

vi) Cyperus robundus ‘ -

Tollowing are the cietails of the observabiong made 6}n

L

paddy and diffevent aliernate host plents.
Paddy

The larvae feed and grow very well on fender leaves of
peddy, Put the young larvae dle if tha:f are fed on paddy leaves which
gre more Lhon a month 0ld. OGrzown up cabterpillers fesd also on older
leaves bubt the growth is reterded and the Iarval period is prolonged
by 2 t0 F deys. When bred on temder folisge alone the larval stage
extends fvem 17 to 19 deys while the Tups) period r'a.uges, from 7_ to 10
days ('viae Table XTII). Details on the colouration and measuremsnts

of the lervae are given earliers



Biology of Semeuritie on

TABLE XIIT

peddy (Above one momnth old plén‘&s)

o1

Dete of Date af Date of

5le Date of Bgg Ievval Pupal
Ro. ege hatehing pupation emergence period per}iad period
1 25-10-66  96-10-66 15-11-66 22-31-66 3 20 7
2 ’s es  15-11-66 22-11-66 " 20 i
3 s s 161166 211966 . 21 7
4 ay ve 161166 23=19-66 i 21 7
5 s v 16m11=66 23-11=66 " 21 7
6 09 * 15=11=56 23»-11-66“ u 20 8
7 . P 16mifebb 23-11=56 " 24 6
8 ’ oy 14=11=66 22~ii=b " 19 8
9 be  15011-66 25-11-66 20 8
10 o . 16=17=66 231166 " 21 7

Pgeudanthisteris vmbellata

This wesd which ic found commonly along bunds in paddy

fields, is an albermste host fov Dpodoptern. In the absence of paddy

the caterpillavs were found %o thrive well or these pleants.

The larvee were found to feed and grow well on this hoat

plant. Both tender aud mature leaves of this weed ore relished by the

larvas, thoupgh the preference is found alwuyz for the tonder leaves.

The larvel period exbends from 417 to 19 day;s and the pupal pericd 7 to 9

deye (Vide Table XIV).

\



52

PABTLE XIV

Biology of Semeuritia on Poeudenthisterie umbellats

Sl. Date of 'ate of  Date of  Dute of ligg  Iarvel Pupsl
Ko esz hatching tupation emergence pericd pericd period-

1 23-3-67 26~3-67 12wiefiT  2C=4mbT 3 3 17 8
2 4, ve  U0e67 20467 3 18 7
5 s s 12867 2A-se87 3 119
4 e 0. 134=67  20-4=67 3 8 7
5 e e 1467 2-se67 3 13 8
6wy e Mei-67 21~4-67 3 15 7
T bs  A34-67 215467 3 18 8
8 ’s I b BV 3 188
9 4 s AhegeBT 20467 3 19 7
10 4y g A2~8=6] 21-4~67 . 3 179

The ful} gz-nwn lanva measures 35 19 375 ma in lenglh and 5 to 6 mm
in ’xm&&&‘b};; ?i*}ie general hody colour of the grown up catorpillar is
greyish broun and %ﬁn@ wid dorsal hzmii i3 pele brownish and
infiistinguishable, The semilunar markinzs arve deep blackish and
proginent. The lateral region is- 1light brown with the different bands
- coalessing, &"he_ verbre lsbteral line is yellowlsh brown while the |

ventzsl region is greyish brown. In 2 succesgive genoration the duration
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of the immature stages were observed to be 3 days for egg stage, 17 to 19
days for the laerval phase and 7 to 9 days for the pupel period.

Iéach:ze dispar

This 1s o common wet land weed with stout stems and leaves
of hard textures When fed on the leaves of this pienti the total larval

period ranges from 18 to 20 daye end the tepel pewmiod 7 ¢ 9 days (Vide

\

Table XV).

Biclogy of S.mauritis on Isachne disver

Sl. Dete of Date of Date of Date of  Bgg  Larval Pupel

Noe  egg hatching pupation emsrgence perivd period perioed

1 24367 27=3=67 44=4=67 25=4=67 3 18 9

2 " 09 14=4=57  22<4=57 3 18 8

3 9 ' 1504=67  22«4~=67 .3 19 7

4 ’s | ’e 18mfeG7 22wt 3 18 8

5 4 e 15-4-57 23467 3 19 8

6 oy se  16=4-67.  23-4=6T7 3 20 7

T e o 15467 25467 3 19 8

8 9 Y 19ed=6T7  24=4=67 3 19 9

9 vy 16=46T  24-4-6T 3 20 8
10 .e " 9s 16-de6T. 230067 3 20 7
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The full grown _lam moanures %25 €0 35 mm long and 5 broad.‘ The
general body colour is light pinkisch brown with yellowish tings. The
‘dorsal evea s pinkish brown along the mid dorsal line and this eves

iz not distinguishable from the surrounding 'z»agiém Semt lumar markings
are black in colour. Sub dorsgal area is pinkish:yellow, while ﬁw
latorsl sres above apivacles hes 2 brownish yel‘le# golouration with

a pinkich ghade and the rest of the lété::al area is pinkish yellow. |
Ventral region is greenish whites In the succeeding generation the

ogg period wam 3 deys, lexval pericd 18 to 21 days and :pupal period

T 6 9 dayss '

Cyperus iria
This weed iz very conmon in the paddy laede. Though

fleghy the leaves are of hord consistencys

The firss ﬁmt&r larva e’io. not cherish the foliage,

- while the full *rmm larvae foed worzciousiy on the fresh loaves,

The luivel pericd lasts 18 *:;f;; 20 duys and the pupsl peried 7 to 9 days
(Vide Teble XVI).




TABLE XVI

Biology of S.meuritie on Cyperus irie

Sls Date of Date of Date of Date of [Egg  larval Pupsl

es egg hatching pupation emergence pgaried period poriod
1 25=3-67  26m3w67 154=67 23=4m6T 3 18 8
2 e 5y 15-4=67  24w4-67 3. 18 9
3 ws . s 16=4-67 23-4=67 3 19 7
4 sy 99 16=4=67 24467 3 19 8
5 e 00 16467 24467 3 19 8
6 u »o  15-4-67 24467 3 18 8
T s~ es  15-4=67 23-4-67 3 18 8
8 4 s 1T-4e6T 24467 3 20 7
9 . a ve  15-4=67 23267 3 18 8
3 20 7

i -
<

] T 17=4=0T  24=4~6T7

‘The general body colour of the last inster lerva is light reddish
bz'own' with a prominent light pinkish mid dorsal band, delimited on
either side by narrow black lines. The semiluney markings are
distinct with dark black lustre. Sub dorsal area pin};':ish brown.
The lateroventral region is_concolorous with the sub dorsal aret.

The full grown larva measures 35 to 37.5 mm in length anfi 45 t0 5 om
in width.
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Pinbriatilis niliscea

Cags é@&&iﬁg@ indicated that this comson wet land weed
is unsuitable ap food for Spodoptera lsrves., Heevy mortality oceurs
among the First inster lavvae, end those which curvived subsequently
died without completing the larval period.

‘Fleousine indleq

. This mﬂmeo&é garden land weed ocours commonly im
the vegotable garden. ”I.‘ha fleshy leaves do not exhibit hamiin@% even
when fully moture. The lexrvas @hérish the plants very mach and grow
Vigorouslye -Thef__lawal- peried eccupies about ‘!6: to 18 days while the
pupal period razlg@ss foom 6 %0 8 ae,;}s. (vide Table XVII).

TABLE XVIT

Biology of Semauritie on Eleusine indics

Sl. Bnto of Dete of Date of Dste of  Bgg  Lewval Pupal
Hoe ess hetching pupation cmergence pepiod peried period

=
X

1 24e3eGT 27-3-67 18-467  20=4=67 3 16 8
2 ey s 12+4~67  19-4=67 3 16 7
3w s 13e4=67  20-4-67 3 TR
4 o op  12=4=67  20=4-67 3 6 8
3 ve 0 ae W=geBT 212467 .3 18 7
6 s . .as - 14==67  20-4-67 3 18 6
T ss s V4=4=6T  20-4=67 3 18 6
8 o ey 12=4=67  19=4=67 3 16 7
9 e op - 13e4e67  20-4-67 3 7 7
" o 33-4=67 21=4=67 3 978




The -full grown caterpillar measures 36 0 40 m long and 5 o € mm
broads Fully gromn caterpillar is blackish brown in colours The

mid dorsal band which is feintiy light brown can hardly be distinguished
from the genersl dorsal colouration. The geni lumar markings are

quite prominent with deep black _ccleuxati.one The sub doresl area

and the lateral arce ave 1:1;ght brownish, while ,fhe ventral ares is

groenish brown. |

Cyperus rotundus | | N

The 'leaves' of thia common garden lend weed have almost
the smﬁe ’taxture as :ln »cﬁ‘erua g;é. - The larval peoriocd axtends-
16 to 20 daye and pupel pericd 7 to 9 days. (Vide Table XVIII).

TABLE XVIII
Biology of S.paupitis on Cypsrus rotundus

Sl.  Date of Date of Date of  Date of = Ezg  Legval Pupsil

Hoe egg _ helching pupation ' emergence period pepiod peried
| 25=3~67 2Bm3w87 = 16-4=67  24-4=-67 = 3 19 8

-2 ¥ an  16=4=67  24-4=67 = 3 19 8
3 o vo 15=4=BT 24-4=67 3 18 9
4 ey ve . 16=4-5T 23467 3 19 7
5 o so 15467 23-4-67 3 18 8
6 o ae - 15-4<67 24467 3 8. 9
7 nA T 17=4~67 2467 3 20 7
8 . s»  UT=467  24~0-67 3 20 T
9 ’ v 16-4-67 23467 3 19 7
10 T ry 15=4=6T  24=4=67 -3 18 9
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The full grown caterpillm. is denp green:ish brcm with a mid dorsal
3.:?.5;211; pinkish band. The aem;lmaw mrkm;s are light black. The
sub dorsal area is yeilw’ish £raens “i'he lateral region is gveeanish
yellow dorsslly and pinkish yellow 'éentrally. The ventral ares is
light greenish yellow, The full grown larva measures 30 4o 32.5 mm
in length and 4 to 4.5 m in breadthe

De Effcct of crowding on the larval behaviour and colouration of »
Semauritis

To stv;dy the behaviour pattern, and éolauz' variation
of S.BGdegte ra larvae when bred singly and under crowded condition
this experment wag conducted, Then veaved singl:,r the caterpﬁlars
are letlmrgic in habit. The first instar larve ﬁ.s pale yellowish
green and ths second ingter larva is yollowlsh g“eam The third
instar larva becomes stout and assumes a light green colowration
| with the longitudinal and trensverss markings yellowish white. During
th@ fourth inst&r the caterpiller ‘becomes 411 atouter and the
emraeter'? stie pmkish brown bend mekes its appearance end the general
colour of the larva is greenish. The fifth inster lazrva is deep
greenich with black semiluner markings on the dorsel side of the bedy
sogrentss The pinmsh brown band becomes broader, yellow:ish wh:.te |
bands appeoay imediatel;;r below the senilunar maz-kings, and yellawish
grecn band ventro laterallys ”‘he sixth instar caterpiliar is also
olive green with pink Suffusion and has a1l the merkings found on. the



£ifth inoter larva, Towards the latter Welf of the sixth inster the

body eolour ehemgeé t0 greyish grecne

In the gage of tsatérpiliaxé grown under crowded condition,
the calamtim and meyiings of the lcvmrae upto the third instar resemble
thoge found in 1mae gmwn iné‘ividuaz.ly. A mazzkeﬁ c@l@m* variation is
o‘o;;ema in the fouxth inster lapva. Im this case, the colowr is g:r:eyish
grsen with the hchax‘aa‘eez*istic piz;kieh bxmm mﬁa. The gmyish green
coloux &eemne progresmvaly to ﬁeep g:cey ealaur. Duging the fifth
ingtar the colour éeepena ﬁmthere. Th@ sami luna:fe markings though
blaak is 1@59 ;mraminenﬁ in the greyish bm b&ekgmwﬂ colour of the
bedys The sub d@m&l and ventro latersl banﬂs moke their eppearance
but these are less pronounced fzfsm the genéx:é;i aaleﬁmti@ng  the different
bande with varying shades mezge and become diffuseds In tho sizbh inster
the e@imzr becomes greyish brown and the larvas ‘bocome 24111 stouter.

The larvee are very active with swift movements and feed voracicusly.
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DISCUSSION

The moth of Spefiopiera mevritis emerges from their pupae
during night and mates 24 hours after the emETEenca. Thio obscrvation is
in confirmity with thet of Ananthansreyenen & Ayyar (1937). Egg laying
commenees :}.nA't;he night £oliowing the night of mating d.eey aftor a
gestation pericd of 24 hours end a pye-oviposition period of 2 deyse Bub
accoxding to Anunthanarayemen & Ayysr (1937 ) the pre-oviposition pericd
losts for 3 to 6 deyes | |

The egg laying pericd of the femsle moth hes been secn W
cover 5 %o 6 days in the pmaaﬁ&: studles vhen 'the moths ayre fed with sugex -
solution. The maximm mmber of egge (Nenge 528 +to 1084 sud avevege TT7)
arc loid on the day next to that of mating. This mmbew'&ecmaam gradually
on sucéess‘ive days it being 70 on the last deys The femele moth hes well
doveloped mouth perts and foeds remdily in the leboratory on suger or honey
solution. 50 eviientlyy 1t fecile in the Tield sloo end the ogg loying

porded may lagt for 5 40 6 deys and even mores

_ | A feonmale moth hes the cspacity to lay from 1332 to 2368 eggs;;
‘the average boing 1899, The meximum vecorded by Anenthanersyansn &
Ayyar (1937) is 2750 eggs per fomsle moth, Tanade ond Beardoley (1958) -
moported that in Howeld the average m@r ef'agga per group is 709 and the
everage tumber of such groups ledd by e female is 463 'Lhe average wurber of

.egEe 1aid per fomale thus worlts out o 6097. This will show the high level
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6F Feoundity the irscot %o sble %o vosche I8 aleo secus poesible thet the
runbel Of egs Mamwawﬁmw thammrww it ie eble W
W in one é&%ﬁ?m (in ono might) which so has baen m slresdy, decespes
from the firet dey of. oviponitions

The ineubstion pericd lmsts for 3 dapss This ie shorter than
the £ 0 4 deys reported by Malet (1922) in Trewancore and 3 to 5 daye
‘weparted by Cherian & fnanth an {1937

Tho Iarwsd pericd cocupies 17 «m 18 daye ;e‘z;_;an averagss This
wation de falrly in ogresment with mou -:s‘epcgm by FAllad (1522)
grom Cravondores and Qtaves (1%53:2&% Fridippines. . In Ceylon the lasval
period 18 reported 1o loas for w wmth (Bteony 1920) wbile dn Matras 5t
20t £or &1 A 32 deya (menthaveayaren & dygary W57V

The jupsl poricd cbesyved in the jwesent favestigetion is

7 w'w dayo, which pardod de more or lesh consta A
Mere sproars o be throe Tactorn which govern the longevity
of mwothn: They ard mexg veting and foods The foroles ﬂr’ﬁ longer ived

tham mdes, the tated methe, both e soll fouley survive for longer periode
| than unmated onep end iBe fed wothe have lenger duwratlon of 1ife than the
wited mothor s the maxiwm Iife peried 1o found for the uatedy fely
Penmle (&ﬂ‘\ daye) ol the minlwmm for unmatady untedy pale {ﬁgts doyele
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The chaetotaxy of the larvae which is its main morphologiesl
feature is fundamentally the same in 811 the ins_“isarﬂ excepting for slight
verintions in the mrber and errangement of the setas in the head and the

three thoracie sogrents in the @ifforcnt inctaro.

Table XIX gives the effect of being roared on diSferent host

plantes on the lazvel duration of S. mouritia and the larvel colouratiom.

TABLE XIX

Fffect of different host plants on the larvel ond pupal duretion and larvel
colouration of 8. mauritia

SL. Moot ‘ o  Zeyvel  Tupsd Toxval colouration

o _ - ' pgriéd pexiad
. in daya, in dayee P
1 Foddy 17-19 - T=10 © Greylch green
Pgoudanthisteria wrbollats 17-19  T-9 © Greyish brown
Iggehno dispmr o 182 T=9 Tight pinkich browm |
Cyperus ixig 18=20 =9 gkt reddich brown
Hleweine indica 16-18.  6-8 Blackish brom

Cyperus rotundus 15=20 =8 Greenish brown

It com be seen that there is only slight variation in the larvel
period viaen grown on the different host plants, those bred on Isachre disper
Cyperus Ma; s and m rus rotundug teking slighily more time for the

loxval duration then those bred on others. The lowest duration of 16 4o 18
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dsys is obscrved in the larvee bred on Elcusine ipdica « The pupsl pe‘ii‘cﬂ ale
is seen to be lowest when bred eﬁ this hoot plant. |
vhen the larvae ave growm on temier peddy plantes the lexvel aumtﬁ.cm: :
i 17 o 19 days, but when the later slages erc forced to feed on the foliags
of grovm up plents the larval pericd is extended to 19 to 21 days. This
effoot hao been observed amang lame fed on 1@&?@9 of Eleusﬂ.ne mdica: the
lavvae pupated on the 16th day when the 1eavc~es e uf young plants and on
The 18th day' when the leaves are from mam:ee plantss This clearly indiomtes
that the tenderness ox otherwiso of the foliaga inflvonces duration of
imroture ctoges. Tansda & Beardsley (1958) has roported that the larvae
169t to thomoelves selocted tender foliage fo:é their food and that if foréed

to fecd on mature leaves they fook longer Hime to complete the developmente

. Colour variations arve slso roticed in the larvac vhen fed on the

diffepent host planbee

The lasyvae grown individually are leothergic end lese ao-kiv«;.' vhile
those mmé wnder cx?owﬂgﬂ conditions axe vory active. The colour of the
_larvas grown individually is deep green wiih the differemt colour bands on
the bedy pmuﬁmmé only towards the latter helf of sixth instary do the
laxvee dovelcp a groyish @om{mm. Putb ‘the Jarves bred undey crowied
condition aequiia e gréyie!; trova colouration &u:;-ing the fourth instary and
thie colour continmes 111 pupation. A certain anioﬁn‘t. of gredetion in
ecolour is noticed awmong larvaee grown iﬁéividually end under crowmled

conditionns.
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SUMIARY

tdterature on the dlstribution, host ranges biology,
ceasonal incidence, natural enemles and control of mlce owarming cotere

pillary Spodoptexs maurdtia bhes been reviewed.

The bﬁ.@l@{gf éml’ bionouwics of the wice wa:zmng catorpillar,
Spodopters pouritie Dossd., have hoen worked ovte Moth emorges ab might,
mates 24 houxs after and leye egze agein after 24 hou;m.l Mﬁaesﬁ.ﬁmz
pea’r:?;o& is 5 4o 6 dayo. mé egee are laid in maoses and covered 'with. bugs
coloured halys. Ebmber of egas ladd per femnle moth m-mgeza[be‘tween 1332 4o
2368 oggs with an sverege of 16859. The ege per:lcd ié 3 doyse The fiz'sis
ins'har caterpillars feed bﬁ‘scmpiﬂg off 'she gréon mattér. From the latier
half of the second instar, the laxva feeds by mbbliﬁé the leaf poritions |
valong.the sides of the lesves. The catar’pillar attains b alze of 35 to 38
mm in length aund 5 ’m 6 mm in breadth in ‘the, finel instar (sixth instar)s
The inetars 1y 2y 35 4y 5 end € oOcoupy on an avamgé 2469 2075 25 2:2y 245
and 53 deys recpectivelys | The total iorval dvration 1&5’&5 17 4o 19 dayss
Full growa lexve pupstes in the soil, in rm carthen cell. i&zpa& veriod 49
7 1o 10 days with an average of 844 days. . Vated Pfemole moths survive on
en overage £or Se1 doyo eand 3.9 da&s,.'mw fod and unfed conditions -
respectively, while the mated mmles survive on an average :fér & pericd of -
| 8,0 end 2.8 days respectively. Unmated females under fod and unfed conditions
livea on en aversge for 6.6 and 2.6 él‘éys rospeetively, while wnmated malesg

lived on an average £or 6.3 sud 2.5 days veepechively. The mated and fed



moths (boﬁh male and femsle) livad for longer period. There is a

preponderance of females in the ratio 1.2 females 'ta P 1 males‘
Ei'he differen‘t imma'bure stages have besn fully described.

Stu&ies on the larval durati(m and eolou:c en the following

wet lend and garden 19::26. weeds in addition t@ paddy have béenm worked oute
(1) Pseudenthisteria umbellata
(2) Isachne disper

{3) m eTus iria |
(4) Pimbristilis miliscea.

(5) Fucustae sottca
(6) Cypeme zotundus

[

Sligh'b mieﬁicms in the la:wa.l duration are noticeé. I’a is

' seen that thn.s extenaion in lax'vai pericd :Ls related with the mughnes- of

the fol:n.age. In paddy and Eleusi:ne :i.ndica the lawae :fed e} 'i;ender leaves
pupate a 1i'i;tle earlier than those fed on mature leavess The 1arva1

eol@uratian differs wheﬁ ‘bred en the differen-b host pla.n‘i;s. :

' S‘lmdies on 'hhe effect of rea,ring under crowaea condi‘bicna have
revealea tha,’c the 1a.rvae growm unﬂer crowde& condition a'&tain darker

colouration and ‘ere more active “than thoseé reored individually. .
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| APPENDIX I
Record, of Tempereture and Humidity -
{October 1966 to April 1967)

Month | Week  mie..lcBRSZEtuTa o mmdadty
86 - 74 90 89
8 % 86
86 76 89
28 I 83
88__ 76___ 86__

86 76 8s
- 88 14 85
a8 76 86
86 o 76 86
88 78 86
88 76 86
83 -7 86
88 7% 86
8 - - 14 86
88 .14 86 _
68 - 74 86
88 78 86
8 70 83
o N
&8

B
o

October

888

November

NV SERE T B -SET  R

gy

Dacenmber

Janusry 1967
‘ 78 80
78 83

zgeselesssslssgyy

W e W o - (I ST L

88 % . . 86 80
% . T4 86 . 60
% 14 87 83

February | |
- 90 74 86 83

Do R e




ii

Temperaturs . _ Humidity

Honth Peak - vioum Minimm _ Weximon Hinimum
1 90 76 S0 83
2 90 76 86 63

¥arch 5 90 76 87 83
4 88 76 90 83
5 %0 78 83 83
1 90 7% 86 8%
2 90 76 00 84

April 3 90 7% 88 a6
4 90 78 86 83
5 50

8 4 83
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PLATE I

L=~

A+ Spodopters mouritia Boisd. . ¥ale moth

B, Spodoptera meuritia Boisd. Feﬁale moth
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