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INTRODUCTION

The rice bug Leptocorisa acuta Thunb. is a major pest of
rice in Indiafoecurring in epidemic forms in many parts of the
country sporadieally. The loss caused by the bug infestation
‘ranges from 1@ t0 40 per cent (Israel and Rao, 1961) and at
times in severe infestations total loss of the crop occurs
(srivastava and Sazenn, 19603 Spmith 1981)., The genus
Lentocorisa was firot reported by Atkinson in 1836 occurring
tn Pakistan, Gorakpur in U.P., Negpur and Aseam, Subsequently
Distant (1902? recorded it from varlous parts of India, I%
has been reported as a serious nest of rice from different
regiona of India (Ayyar, 1917;;ﬁ§a¢, 1933; Venkitachalan,
19403 Akbar, 1957; Israol and Bzo, 1961 end Rai, 1983),

Fach worﬁ has boen underteken. on the life cyocle, bionomics,
alternate hos%s, effect of climatic factors on the population
and coatrol of the bug under differént agro=-acological condi-
tions 1n Indie; much remcinse 4o be kﬁown about these factors
undexr subtroPical end equable climatic conditions existing in
Kerala. For example bilological investisations relating to the
response of tQG inpect to different varieties of rice in the
different agro-climatic zones and the suiltabllity of the weed
fauna of the dlifferent gones for the completion of the 1life
cyole of the ?hgﬁ duzring off-~-scoeons have to be studied.

The impact of different weather factors provalent in the



different agro-cliratic zones on tho population build up of
the bug hag té be atudied, A comprehensive 1dea on the

factors respoﬁsible for the population build up will help in
evolving aﬁprOPriate oystens for keeping the pest population

under control.

- The feeding‘habita of the bug are clesely associcted with
 tho damage caused to the orop ms the bug attacks the earhesds,
Studies have #o be made Yo understond these assoelations
vrecisely. H;#e bug is one pest which 1s known to select
étraine resisgant 0 toxicity of insecticides. So there i1g
need to examine the pheromons by appropriate tozicological
studics both in tho lzboratory and in the f1eld. Thewmo exigts
g lpecunz in our information on this aspect because the work
dono on this line 15 gquite seanty especially under epideonic

conditions of L. aecute,

' The eeonomic threchold level for rice bug has not boen
worked out in india 80 far, The threchold recommended i
based mainly oﬁ thé_finding of byek (1978) from IARI,
Philippines. ﬁence the eéonomic'threshold has to be worked

out under the Kerale oonditiona,

In the 1iéht of the positlon detailed above o programme
of investi@atiéna on the ollowing aspects of L. acuta was
undertaken during 1983 to 1985,
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REVIEY OF LITERATURE

Biology of L., acuta on different vardeties of rice

Uichanco "(1921) aad Corbett (1930) observed that the
female of L. geutn (Thunb,) mntes when it is 7 - 25 days old.
Austin (1923) end IBera (1968) reported that mating generally
occurs in the %orning. Axbar (1957), Tim Guan Soon (1971)
end Kalode and Vadava (1976) obascrved that 4ho males gonerally
are ready for ?opulation soon after emergence ﬁut the femle
takes nbout 8 ; 14 days to attain sexunl maturity. IHsra (1969)
reported that %reucopulation neriod was found to varicsfrom

12 = 15 d@.ys; K

The copulation was found to last for 4 to 5Y2 hours
(Misra, 1968),; 6 = 7 hours (Kalode and Yadava, 1976) and

2 = 6 houra (Rai, 196%).
[i
A single female laid about 250 - 300 ezgs which are

placed 1in EOWEFon Leaf blades qf rice or grass (Anon., 1928),
Coxrbett (1930);observed that the egga are laid 9 - 41 days
after the femaie has reached the adult atage end the total
ogeg leying peréod ranged from 11 - 60 days. Biswas (1953)
obasrved that ﬁrawoviéosition period vary from 10 - 25 dayno.
Alsbar (1957) stated that the moted female starts laying eggs
3 - days af#er;ccpnlation.



Lin Guan-Soon (1971) found that oviposition gemerally
cormences 9--"@1 deye aftor the fepnle has become adult and
average ovipoéition days for a femmle lasted for 52 daya.
Falode and Tadave (1975) reported that ogge were laid during
naght, approximately 17 hours afior completion of mating.

A single wravid female laid eggs for 8 - 14 duys with s daily
nean ovipoeit%on of 3 - 2% eggs., Rai (1983) observed that
pre-ovipositién period lagted for 1 - 5 days and oviposition -
perlod for 2 = 15 days. Female 1aid o meximm of 45 esgs.
The egze were laid on tho upper surfaces of leaves, usually
close 4o midrib in rows of € %o 18.

Lefroy (1@06) reported that the egge of Levbocorisa
are oval, almost black and somovhat flattoned, The egs
period was reported to vary from 6 - 8 days (Anon., 19%9,
1928; Corbett, 1930 and Vander Goot, 1949). Variations in
the incuba%ioﬁfperiod of 5 = 8 days have also been reported
(Srivastva and}Saxena, 1960; lidsra, 1969; Idm Guan Soom,
1971: Kalode &nﬂ Yadave, 1975 and Rai, 158%)..

Since 1921 sclentiats reported that here were f£ive
nynphal, instarg and the nymphel period of rice bug lasted
for 17 - 33 da&s {Uichaneco, 1921), three weeks (Corbett, 1930),
21 - 22 days (fan der Goot, 1949), 14 = 25 days (Biswas, 1953),
16 - 17 days (Axbar, 1957; Sen Gupta ond Behura, 1952),



16 - 25 days (Srivastva and Sazena, 1960), 14 = 20 days
(Misza, 1969). 18 days (Rothehield, 1970), 13 = 17 days
(¥2leods anﬂ Yadava, 1975) and 14 -~ 25 daye by Rai (1983).

The longevi't;y of L. geute wme reported to vary from
3 - 4 months (inon., 1919, 1928) and Austin (1923). . According
to Van der Goot (1949) adults snrvived up t0 4 - 6 montha on
rice and 6 - 8 wonthe in grasses. Tho longevity was also
observed to vary from 33 - 55 days (Akbar, 1957), 45 - 60 daye
(Srivastva and} Saxena, 1964), 45 - 70 days (lisra, 1969) and
23 - 63 days (Rai, 1983).

H
Sultebility cf veeds o8 alternnte hogts _of hug

Various 'c-rorlcers hove described a number of hoots as food

plants of L, acuta. lost of these planto belong to the i’amilies
0f Graminae and Cyperaccae, Vhen paddy is not in the earhend
stage, the inqecte fecd on wvarious other food plants,

The weeds;; reported ave Androposan prnulatus (Lefroy,
1906 & 19083 icorbett. 192%; Srivastvae sad Saxena, 1960,
1964), Uggc-:-:.‘usiﬁ':l.:ria and Cyperus rotundng (Srivastva and
Saxena, 1960, 1964), Digitaris bifusculata and D. barsineta
(Corbett, 1923, 1930* Srivastve and Saxena, 1964), Digitaria
sanuinalio (Ghose et al,, 1960; IXsrael and Rao, 1961),
BEichinochloa p_i_._]_._g_ sa and E. colonum (Sen, 19553 Srivastva end

Saxenn, 1960, 1964), Eleusing aemyntinca and B. eorogann



{Corvets, 1923; Ghose et al., 1360; Sen, 1961 and Israel
and Rzo, 1961), Erarostlg piloge and Fimbristylis milinces
(Corbett, 1923: Srivastvae and Saiaﬁa, 1964), Ischaemun
rRoosun, Panicun barpatun, P, piliare and P. miliaceun
(Chopra, 1928: Sen, 1955; Ghose et al., 1960; Srivastve
and Saxema, 1960, 1964 and Israel and Rao, 1961), Pagpalam
soxshiculetur, Paspalidiuwm flavidun and Pennisctum typhodeum
(futoon, 1920} S§§§ﬁgg?a and Saxena, 19603 Israel and Rao,

1061 Kalode afdieo 1969; IMera, 1969 and Kalode and
Yadava, 1975)a

Besides ?he graninaceous and cyperaoceous plants éé
alternate hosfs of the rice bug other crope lilke rubber
(Anonymoue. 1§19 end Puttarudrieh, 1961), Amaranthus ap.
(Rutson, 1920: Putiarudriah, 1961; Sen, 1961; Srivastva
and Saxzena, 1960 & 1964), ecrewpine (Piliat, 1923), Psidium
guainba. (Puttawudriah, 1961), Solanunm melonmens (Puttaraudrioh,
1961), 3= echarum officinarum, Zep mays, Apluda sp. and Sorghum
(Brivastva ana Saxena, 1960 & 1964), langifern indica (Senm,
1961) and med%einal plants lilte Grevin hireuta and Blumea

lacora (Lal and IMakherji, 1977) were aleo been roported,

Studlies on thé dapage done to rice eorop by L. scu to

T4ichaneo . (1921) cbserved that the inpect feeds by
inaerting a part of its stylet into tho intoerior of rice
grain in nllky staege throuph a wealt spot at the place



where the edges of the large glumes meet 40 form the hull,

Drestior (1955) noticed the losses reaching 50 to $00%
in some flooded Pields and losses alweye excceding 10 - 209
in flooded and non-flooded Tields respectively,

Ji
|

Rothsahiid {1970) observed that an average of four fully
Bllk ripe graina were probed by arn adult per day but this
:increased to nemrly 8 por day when the ears were at the early
post floaering octege. There wae positive corrolation between
the number of grains in any one eay and the number prohed
but only about 10% of the available grains were attacked,
Graing attackéd at the fully mllk ripe stage wvere able to
produce. only 40 ~ 60% of fheir normal endosperno content.
,It was tentatively auggested that 25% yield loss would resuls
from ﬁha feed*ng activity of 1,00,000 adults/hcre or in terme
of feeding potent1a1 on equivalent nusber of nywphs, Under
govere cases 90% riee greing “emnined unfilled (Sands, 1977)
whereaa compleﬁe deatruction of the crop wam noticed by
Smith (1 981 ) |

Assessment of'E.T. level of rice bugz

thtersonotsawm.(1976) observed that the otudies
conducted in uouth Sulawoedi, In&onslia, ghoved that the
population dansity expresoed as bug/m on logarith¢mic scale
vae significantly related to the pewcontage infestation (on



yield loss) on an arthmetic scéla. It indicated that 1 = 2
bugs/equare métra shortly after flovering justified the applica-
tion of chemiéal eprays, Dyck (1978) studied E,?. level of
rico bug and fixed the threshold as 2 = 4 bugs/sq.m. Bandong
(1977) observéd B.T. 88 4 hugs/sq.m.

Qersieﬁence of ingecticlide residuec enraved on rice plank

-againut L gcuta .

The peraiatence of insecticide residues on rice plant
against L. acuta using ingecticldes fenthion, phosphamidon,
endogulfan, endrin, EPN, parethion, diaszinon, malathion and
gammaxene wos ‘observed (Anon., 1969) and it was found thot
fonthlon had showed maxipum poroistence ?ollowed by phosphamidon,
endosulfan, endrin, EPH, parathion, diazinon, malathion, and

ganmazene in the decroasing order.

Ihsecticidal eontrol of L. acuta

In the early periods the control of rice bug was achieved
using inorganic insecticides like lead chromate (Sen, 1919) and
ealeium cyanide (Brittain. 1926). Then the use of derris ard
pyrethrun vere reported by Corbedt (1937) and Tatoichd (1939)
for zice bug control, The use of chlorinated hydrocarbons like
DDT (Baptisot, j947; Eonegarathanem, 1956; Iirchandeni, 19563
Srivestva and Sazena, 1964 and Ehnerjee, 1975), BHC (Baptist,
1947; Ramachendron, 194@; Saxenz, 1954; Israel end Reo, 19543
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Reo and gashéer. 1957; Srivastva and Sazenn, 1964 and
Banerjeo, 19%5).Achlordane (Mirchandani, 1956; Israel and
Bgo, 1961; OSrivastva and Saxena, 1954.and Banerjece, 1975),
toxephene (Rivera and Calora, 19563 Srivastva end Saxena,
1964), Aldrin andDieldrin (Srivastva and Saxena, 1964 and
Banerjee, 1975) wero also tried with success against Le acuua.

Regarding the use of organoPhoephorus comnounds, Sen and
Srivastva (1955) found that when eystox was applied the plants
remained bug free. Rivera and Calora (1956) repoptéd that
PEPP and para?hion weré fbund‘ﬁo be effective in the conmtrol
6flrice buge iVeluevamy gt al. (1977) ovserved that fenthion,
phocphanidon, monocrotophos and dichloroves were found effect-
ive than BHC and carboryl when an outbreak of L, acute occurred
at Olappalayam in Coimbatore Distriet. Jayaraman and Veluswany
(1977) found thet malathion, femthion, Polidol and carbaryl
wera effectivézin controlling rice bug in paddy experinent
station, Ambasamdrem, Tirunelveli. Pillal et ml. (1983)
roported that oarboaulﬁan ana doltamethrin sprays kep: the
Lentocorisa ponulatione low throughout theo seasons., Argente
and Heinrichs (1983) proved monocrotophos applied at 0.75 kg
'aijha was the most effective insecticide against rice bug,
lindane provid%ng control. for one day and carbaryl-being
inoffective,
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Rogidues of inoecticides in arains of rice plants sorayed

against L, pouta

Jain ngg;. (1980) conducted a f£ield study tb determine
the,residueafpf disvlfoton ard phorate broadeast cné week
efter transPLgnting to control early pest complex of rice and
sprayes of acﬁ, 1lindane, ondosulfan, malathion, fgnitrothion,
chlorppyrifos, epplied at the 4ime of ecarhead emergénce %o
control rice bug L. acuta. No residues of the compounds were
detected in the grain or atraw on 75th day when the rlante
were harvesteq; the -only compound found in plants at harvest
was lindane with 0.15 ppm of residues in the grains.

Effeef of cliﬁatic factors on the populaiion build up of

L. acuta
Rt ——

It was stated that Leptocorisa was more motive in
September-Getober (MeKay, 1916) and November-December
(Uichenco, 192} and Austin, 1922) towards the end of rainy
scagon, in preéence of cloudy weather and its activity stops

abruptly with the intervention of hea vy rainfall,

Sen (1954), Ghose gt al. (1960), Srivastva and Saxena
. (1964), Isracl end Rao (1961), Singh and Chandza (1967),
Msra (!969) observed that when carly summer rains of short

duraticn with high temperature in April to Jﬁneanly occur
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the pest feeds on various nillets and grasses; therefore

chances of damage to paddy are greater in subsequent months.

Garg and Jethi (1981) observed.duriﬁg Xnarlff seasons
in New Delhi that wveekly averages of 28.5900 tomperature,
69.55% R.1, énd 0 - 71.7 m rainfall favoured the population
build up of éioe buge.



MATERIALS AND METHODS



MATERTADLS AND METHODS

tass rearing of rice bug Lantocorise gpeuta (Thumb.) in the

iaboratory.

Tieptocoriss aguta wao cultured in the laboratory on

"Jaye ! varlety of rice, The. plants were grovi in pots

(6 em x 15 cm) and enclosed in cylindrical rearing cages
(0,75 m = 1 n), of nylon mesh, with top closed with aslin
cloth. A pair of L. pcuta adults was released in each cage
when the grains had reached the milky stage. The egge laid
by the insect were allowed %o hateh in the cases end the
emerpging nymphs also pormitted to feed on the nilky grains.
The plants in tho cages wore.replaced with fresh ones having
wilky groins as and wnen found necessary. The first instar
nympho and adults required for the various exreriments wverec

$aken Trom these cultures.

Asgessment of the effoct of rico vorleties a8 hoots_on

biology of L. acuta.

Differcnt rice varieties viz. Jaye, Jyothi, Triveni
. - ?
Povizhon end Farthika wero raised inipots (6 em x 15 cnm)
gnd whon the graing attalned millsg
ﬂilhyls?agu, the plemts weze
enclogsed in cages mentioned above. One firgt ingiar n
ymph
collected from the culture maintained in the laboratory wos

introduced in each cage and ten such replications were min

tained for each varisty.
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The effeet of the varieties on the blological features
of the incect was assossed in terms of duration of &ifferent
gtages, survival of different instars, pre-oviposition and
oviposition pericds, fecundity and longevity. Fresh plants
were provided at intervais of 3 deys (Heinrichs  C&f af
1982). o

Blology of L. acutz on alternato weed hoste found in
.paddy flelds

The common rice-land weeds were collected from tha field
and planted in pots (6 em x 15 cm). At the end of one or two
woeks the plants were encloged 4in cages as done in the ecase of
rice montioned above. Different instars of the insect were
confined inrdividually on the potted weed plants., Survival and
duration of different life stages as woll as the longevity and
focundity of the adults were .recorded.

Eptimation of ‘damage coused by L. gonta to rice earhead at

differont staces of meain formation
With 2 view to nscertaining the nature of damage on the

grains at various stages of growth, adult bugs starved over-
night were individunlly confined on the panicles at the
respective growth stages., In cach cage grains formed from

flowers openiﬁg on the cane day were retained and the unopened
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Tlozets were clipped off with scissors. A asinglo bug was
allowed to feed for 24 hours and then it wag removed Pfrom

the cages,

There were three replicotions for each growth stage of
geeins, The earheads exzposed to the feeding of the insects
wore allowed to remain in the confined conditions. The grains
harvested were grouped into full grains and chaff. Another
set of rice plants in the fleowering stoge were kept simultane-
ougly without éxposura fo the buga vhich sorved as control.

‘The actual aamave caused by the pest wan aleo dotormined
on the basis of stylet sheaths in the graine detected by the
Acld-Fuchsine Staining Technique of Litoinger gt ol. (1981).
The grains were stained in o medium containing 1 part cach of
phenol, lactic. actd and'ﬁater: 2 parts of glycerine end enough
acid~fuchsine dye, for 10 minutes. The stained grains were
then weshed in:water to romove oxcess stain. Vhen examined
under the mioroscope the stylet sheaths present could be seen

as minute tubes stained red.

Detezmination 6f economic threshold of L. acuta on rice

A field experirent was conducted at the Cropping Systems
Hesearch Statipn, Earamana to éetermine the economic threshold
level of L, acuta, Field cages (1m z 1nm x 1 m) were uged
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for these studies, The different levels of insect populations
vere mintained in the éagas by introducing definite number of
. adults in the cages. The levels of population maintained were
0, 1,-2, 3 and 4 bugs.

There wera four replications for each population level,
The insects released into those cages were carefully watched
and dead ones, if any, were replaced. When the grains reached
maturity, the crop was harvested. The graing vere sorted into
full grain and[chaff.' The poasible yield gain per hectare vwas
computed, The:cos% of posticide application was also worked
‘out., FEconomic threshold was nocossed on the basis of the cost
of pesticide applications and the resultant gain for the
eulti%ators {Gittinger, 1976) and the benefit coét ratio was
caloulated on the basis of the cost of comtrol operations
and the gaiﬂ in yiold.

Assessment_of the relative toxicity of different insecticides
%o L. geuta. ' '

The rélative toxicity of the commonly availaﬁle insecti-
cides o adults of L, acute was assessed in the laboratory by
biloasaay. The insecticides used were the commerciel formula-
tions, Graded concemtratlons from the emulsifiable conw
-gentrete, formulations of the insecticldes were prepared by
addition of required qﬁantities of water,
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The ineects were taken inside petri dishes and covered
vwith wire nets of 40 mesh, sprayed with one ml each of the
spray fluld under a Potter's Tower; they wore allowed to dry
under a fan'and the bugs transferred to eylindrical jars of
size 20 cm x 20 om containing fresk rice carhead, held
within specimen tubes conteining water. Iortality observa-
tions on the bugs were recorded after 24 hours of epraying and
the data were.aubjected to probit anslysic (Finney, 1962)
after eorrectiﬁg for the mortality using Abbot's formuia
(Abbot, 1925).

Asgsegament of Eersistent.toxicitg-of difPerent ingecticides

sprayed on rice crop to L. acuta

A pot culture experiment was carried out to study tﬁe
porolstent toxieity of insecticiden sprayed on rice plants
to L. penta. The potted plants at the ear bearing stoge were
sprayed with different insoctiecides with a. kmepeack sprayer
at the recommended dosago. Ten one-day-old adult buge were
-released on each plant at different ;ntervale after spraying
end the bugs were confined on the rlants with the help of
wire mesh cages. The mortality of the bugs was recozded
24 hours after the rcleass. Thore wore threo replications
for each treatgenf. Plénte cprayed with water alone served

28 control, The sprayed plants weré gubjected to weathering
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and the persiétent toxiclty was ascertained as described
above at different intervals afier epraying. The persistont
toxicity was determined by caleulating PT index following the
method of Pradhan (1967).

Relative efficacy of insecticides in the control of

i, acuta in the field

Two fiel@ oxperiments were laid out adopting R,B.D, in an
infested field'at Vellayani, to find out the effectiveness of
12 insecticides (Table 6). The ingeoticides used were applied
in the field on need baois,

Observations on pre-treatment and post-treatment popula-
tions of the bugs were made,  The population was assessed by
sudden trapping of the bugs in a cylindrical cage of 50 cm
diameter and 125 cm heisht covered on the side and top with
polythone sheet. Ton such lots were trapped from cach plot
and counted. . The grain : chaff matio based on the weight at
harveot was assessed and cost ~ benefit ratio was also

woriced out,

Estimntion of residues of inscetieides in the srain -

The residues of the ineccticides, maiathion, methyl
paréthion and fenthion in the harvested grains were estimated_
colorimetrically following the method of Gets and Watts (1962) .
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Ohservationa on the environmental factors on the boyulation

of L. acuts

Obgservational data were collected for the two crop
seasons of 1983-~84 and 1984-85 on the populction Fluctuation
of L. pcuta in the Trivandrun Distriet. ror this two con-
tiguous 'eiaa';in each oflthe three subdivislone of the
District were selected and the dnte on tho ares cultivated,
the time of planting, varieties cultivated, the population
fluctuation and the infestation pattern of L. mpcuta in these
flclds, and on the other host plants, yield based on orop |
cutting surveys and the weather paramectors like temperaturs,
relative humidity, rainfall..etc. were collected., Correln-
tions wore worked out between the weather factore and the
population of fhe bug, the reoeults of which are presented
in detail. |



RESULTS



RESUL?S.

Iffect of differcnt varietics of rice when uesed ag hoat

on the blology of Leptocoriss acuta

The varioue biologicnl features of L. acuta as obsorved
when reared on different verietles of rice aro presented
below (Table 1),

Mating and oviposition
It 1o observed that the adults mate 2 - 3 days after

engrgonce and fho meting of each pair contirnues for 4 - 5
hours. The pre-oviposition period is found to vary £rom

3¢5 = 4.4 days on an average on Qifforent verieties and the
oviposition perled from 5$1.40 days to $54.20 days on an averasc,
The pre-oviposition period is found to be higher when reared
on Pavizham (4,40 days) followed in the descending order by
Jaya with 3,90 days, Karthika with 3,70 days, Jyothi and

Trdvent with 3,50 days each on an average.

Aa regards oviposition period of adult bugs it varies
from the loweat 48 days in Jaya 4o the higzhest 57 days‘in
Trivenl. Relatively the oviposition period is highest when
reared on Trivenl with au average of 54.20 days folloved in
the. descending order by Pavisham with 5%5.60 days, Jyothi with
53.50 days, Karthika with 52.00 days and Jaya with 51.40 days,



Tzble 1. IDurati

K

on of éifferent stages (in days)* oF I.

zeita on different varieties of rice.

Preovi- Ovi- E iymphal periods Adult longeviiy
Veriety . position position Fecundity ngfiod =
period period = I I III I v Total Male Temale
Jave 3.90 . 51,40 160.00 6.20 2.50 3.80 300  3.50 5.50 18.50 70.40 79.60
7 (2-5)  {48-54) (158-163) (4-7) (2-4)  (5-5) (2.3-2) (5-5) (4-6) . (e8-12)  (77-81)}
. 3.50 53.50 161.00 6.40 3.30 3.20 '3.10 4,40 4.20 i8.20 71,00 80.50
Jdyothi (35) (50-55)  (157-164) (5-71) (2.5-5 (3-4) {2-4) (3-5) (3-6) (68-72)  (79-81)
P 3.50 54.20 151.50 5.90 3.10 3.30 4.40  4.30 4.50 19,40 72.50 81.00
triven: (3-4) (53-37)  (157-184) (4-7) (2-4) (3-5) (3-3) (3-8) (3-8) (62-72)  (79-85)
s 4,40 53.50 152,20 6.00 2.50 4.50 5.20 4£.50 5.50 i2.20 T0.T70 81.40
Pavizhem (') (52-55)  (i57-154) (4-T) 2-4) (3-5) (5-4) (3-8) (4-8) (68-71)  {80-33)
sy 3.70 52.00 150.3 5.50 3.30 3.10 4.20 4,20 4,20 18.00 T70.80° *79.50
Farthiks © . = M
TR (3-5) (50-35)  (i59-1¢2) (4-6) 2-5) (2.5-4) (3.5-4) (5-5) . (3-6) . (88-71)  {77-3%)
* Means of %en replicztions. Range ir dureations 2re given im parenthesss.
ANOTV A .
Source af ss utss] £ Scurce i ss Hss8 z
(Prgo?i- Treatment 45 6.66 0.1438 Brd instar  Treatmesnt 43 5.58 0.120
ggjigggﬂ Error 4 777.25+ 194.25  0.0076 D¥Esh verisd) oo 4 795.22 199.5 0.0068
) Total 49 1787.68 ' “Botal 48 804.60
(QviposiT Treatment 45 38.77 0.866 (4th instaz, Treatment 45 6.8t 0.1511
tion period)  grpoy 4 478.85 119.25  0.0096 2YEPR peviod) gz 4 729.19 182.25  0.0085
Total 49 517.62 Total 49 B36.00
(Fecurndity) Treatment 45 42.11 0.9333 (5th instar  Treatment 45  4.31 0.0956
‘ Er nymph period) o
ror 4 S5T1.44 127.75 0.0073 t . Error 4 811.15 202.78 0.0005
Total 49 613,55 Total 49 815,46
gz period) Treatment 45 B8.77 0.200 (l=le Treatment 45  35.11 0.7778
Errox 4 678.77 169.75  0.0111 1onsevity) Errox £ 777.16 194.5 0.0051
"Total 49 687.54 Total 49 812,27
' I
(1s% instar Treztiment 45 - 14.22 0.267 (Femalg Treatmen? 45 59,14 0.8667
nynsh period)  gpror 4 818.12 204.54  0.0013 TOBEEVIW)  meor ' 4 77111 193.0  0.0056
Total 49 B829.34 Total 49 B810.25
Do
(2nd instar =~ Treatment 45 5.44 0.1444 [
nyoph period) p..o.. 4 796.55 199.2 0.0072
Total 49 802,99
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The fecundity 1s observed 4o be higher in the buga
reared on the warlety Triveni (161,50 egss per bug averaze)
followed by Jdyothi (161.00 egzs), Earthika (160.30 eges),
Jaya (160.00 egge) and £inaliy Pavishan (159,20 egze) in the

decreasing order,

The erg

The oggs are lald in regular rows usually on the upper
surface of the. 1eaf but sometimes on the lower surfaces also.
The egg io boat ahuped or oval, the lower surface being
attached to the leaf surface by means of a vhite gummy sube-
stance which hardens on drying. Theo freshly 1sid eggzs are
reddicsh brown in colour when laid but soon becomes dark brown,
The number of egzs laid by 2 single female varied from 159.20

to 161,50 on en average,

The incubation peoriod of the egg varios in different
host varieties, the variation being 5.5 to 6.4 dayé on an
average., It is found to be highest in the case of eggs laid
by the bugs reéred on the variety Jyothi (6.4 days) followed
5y Jaya (6.2 déys), Pavizhen (6.0 doys), Triveni (5.9 days)
end Kerthike (5.5 deys).

The n h

theiy
The nymphs are found to moult four times during it life-

¢ycle and hence passes through five instars. Table 1 shows
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the duration of different nymphal instars on different
varieties of rice, the average tota) mymphal period is higher
in the bduge reared on the variety Triveni (19,4 days) followed
by Pavizhan (19.2 days), Rarthika (19,0 days), Jaya (18.5 days)
and Jyothi (18,2 days) in the decreasing order.

The newly emerged bymphs are tiny and yellowlsh green
coloured. The second to f£ifth instar nymphs are brownish green
in colour, the succeeding insters being corzespondingly'biggar
and more brownish. The wing is found to develop from fourth
instar, A characteristic buggy odour is emitted from the
second inster to the nduls stapge. The nymphe are sluggish and
do not feed 2 - 3 hours before noulting,

The adult

It 19 observed that (Pable 1) the edult longevity also
varled depending upon different varieties on which the .bugs
are roareds The female adults live longer and are stronger
fliers then the males, The longevity of female adults varies
from 79.6 to 81.4 days on an avercge. Tho longevity is highor
in the bugs reared on the variety Pavizham (81.4 days on an
average) followed by Triveni (81,0 days), Jyothi (80.5 days),
Rarthika f79.6 days) and Jaya (79.6 days) in the descending
order. The male adults live 70.4 days toc 72.5 days on an
averagé on the different verietiec of rice. The longevity of
nale adults is!high in Triveni (72,5 days on an average)



Table 2.

Duration/survival of differcat stages (in days)* of L. acuta
on different weed plants
.} n
Yeed Fecun- Egg Hyophal periods _ AQult longevity
_ dity  period I IT III ~ v v Total Pale  Female
.- Echinochiaca 61.00 5400 3,20 350 3430 4.00 4.50 19.00 54,20 58,50
colonuir (57-64) (4-6) (2-4) S(322) (323) (3.5%4.5) (4<5) (51-58) (55-60)
Echlnochloa 59 «00 4. 50 050 ' ).30 4.2‘0 4.50 . 000 19050 52.60 56 «00
T omugmalll  (57-61) (3-G) . (2-3.5) (3-3) (4-5) (3.5-5) (4-6)- .. - (51=54). (54-58)
Cynerus 0.00 - 0.00 0.00 0.C0 0.00 0.50 - 21.50 20.60
“iria (0-1) (20-23) (28-32)
T miliscon - | (0=1) (12-21) (27-29)
Cyperug 0.00 - 0.00 0.00 0,00 0.00 0.80 - 31 .00 34450
rotundus ' (0-2) (30=32) (35-36)
Comeling 0,00 - 0.00 0.00 0.00 0,00 0.00 - 5.40 11.00
8. ‘ (4-7) (10=13)
pETvitollin . (6=-9) (9=12)
Liono Coriﬂ 0.00 - 000 0.00 0.00 0000 0,00 - 40?0 10000
vaginalils - ‘

-Brachmea 0.00 - 0,00 0.00 0,00 0.00 0.090 - 10.50 15.40
EEEQEQ . : (9=12) (14-16)
Cypverus © 0400 - 0.00 0.00 0.00 0.00 0.80 - 29,20 38.30
Ei?ormis ' (0~-2) (27-31) (37~-41)
EF‘nicuE! i +00 - 0.80 1 .OO 1 00 1 .20 S | 080 b 38"50 45 040
Teneng (0=3) (0-2) (0-2) (0=2) -{1-2) {1=2) (37-41) (43=47)

* Means of five replications.

va



followed by Jyothi (71.0 days), Earthika (70.8 days),

Pavizham (70,7 days) and Jaye (70.4 deys) in the descending
ordor, It is obscrved that in the very o0ld male and female
adults in which the oviposition period is over, there is a
dictinet colouf chonge of white to yellow on the ventral cide
of the abdomen, The fermales can be distingulshed from males
by their pointed abdomen as compared to the swolien rounded
‘cup shaped abdbmdnai'tip'of the males. The gtatictical analysis
of the data.on'b101031Cal obgscrvations 0of rice bug on different
varietiea'indibated that there ie no sign;ficant'difference
betwoen the different growth otnges of the bug in the different
' varieties. ' |

Bffect of differont weods ae hosts on the blolosy and

survival of L. acuta

The studies show (Iable 2), out of eleven species of weeds
used as hosts, L. peuta can complete ite life cycle on
Echinochloa colonum and Echinochloa crugralli only. A female
bug lays on an average 61 egzs on E. oolunum and 59 eggs on
E. grugealli, The inéuhation reriod is 5 days on an averarce
(range 18 4 -‘é days) on E. golonum and 4,5 days (raﬁge
3 - 5 days) on E. crﬁsgglli. The different instars of nymphé
survive and moult to the next instars, the meen durations of

the f£irst, secbnd, third, fourth and fifth instar being 3.2,
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345, 33 4.0 and 4,5 days in . colonum and 2.5, 3.3, 4.2,
4.5 and 5.0 in B. crusmlii respectively, The total nymphal
period lastes for 19 days on an average (15.5 to 21.5 days) on
£. golonum and 19,5 days (16.5 to 23.5 days) on B, crugsalll,
Regarding the 1onga§1ty, the femle bugs live on ean average
of 58.50 days on E, golonum end 56.00 days on E, crusealli,
The male buge live on average of 54.20 days on E. golonum and
52.60 days on‘g. grupgalil,

On thg other weeds namely, Cyperus iria, Cyrerue rotundus,
Fimbriotylis miliscen, Iudwigio varvifolias, lonocoria wainalis,
Brachmea ramoea, Cyperus diformis, Camelina sp. and Panicum
revens none of the stages of the nymphs survive on them,
However, two pairs of buge nre found to mate on the weed
Panicum repens ond O ~ 3 eggs are laid, but the eggs failed
t0 hatch,

Differenﬁ nymphal instars also survive for 1 - 2 days
on B, revens, but die without moulting, Tho £ifth instar
nympha of L. éggﬁg survive for {1 - 2 days on the weeds
Cyperug iria, Fimbristylic milinces, Cynorus rotundus and
Cyverus diformis but thers is no further development towards
aéulﬁhodd.

The aduvlt longevity is found to vary from 4.7 days %o
38.5 days in the case of males and from 10 days to 45.4 daye



Table 3. Damage caused by L. acuta to rice grain
whon exposed to infegtation at different

occanionz after flowering.

§§§39§§§§” Per cont chaff formed Troatmont; -gzgzgﬁ
Exposed to bug Comtrol  °OmBaTison b iver

6.97 ( 9.99) 6.42 { 8,03) ( 9.01) 0.00

11.17 (15.42) 10,04 ( 7.39) (11.4%) 0.00

10 27,70 - (31.51) 8,90 (17.47) (24.49) 16.70

15 49.26 (44.81) 7.98 (16.43) (30.62) 38420

20 4.50 (11.76)  3.20 (10.27) (11.02) 1.30
25 500 (12.56) 5.04 (12.67) (12.61) 000

30 4.17 (11.47) 3.50 (10,93) (11,21) 0400

Hean (19.64) (11.88)

C.D. (1) Between days = 9.7784 (2) Trectment vs. Conirol = 5,2268
Values in parontheses indicate angles,

ANOYVA

Source ag 88 PUIH] £
A 1 632.18 632.18 6,06
B 6 2488,01 414,67 9.24
Error 28 1914.95% 68439
Total 41 6012.75
8.B, = 4.776 C.D, A; = 5,227

coDo B = 9.‘778
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in the case of femalop on tho variouvs weeds, The adult
longevity is observed to be highest on Panicum menens where
the male bugs live for 38.% days on an avorage and the female
bugs for 45.4 &aya. Thie woed was followed by Cymerus rotundus
and Cynerus diformis where the male and fenmele bugs live for
an average of 31.0 to 29,2 days and 34,5 to 38.3 days respect-
ively. In the case of Fimbristylis melinces end Cyperug iria
longevity of adult male varies from 20.3 to 21.5 days on an
average and that of adult femele from 28.2 t0 30,6 days
roopectively. 1In the weeds Camelina sp, Iudvigia parvifolia,
Honocoria vagingiio and Breohemea ramosa the longevity is low
being 4,7 days to 10,5 4ays in the case of meles and 10 to

15.4 days in the case of fomale bugs.

Relative sugceontibility of rice earheads $o attack by

L. geuta at different stoges after flowering

Resulte presented (Table 3) chow that the maximum number
of chaf?f produeeﬂ as & result of attack by tho adult bug is
when the earheads are subjected to attaock by the buge on the
10th and 15th day after flowering. The mean chaff produced
by the bug is ?7.7 per ceut on the 10th day aa againet 8,9 per
cent in control (free from bug infestation) and 49,26 por cent
on 15th day as againat 7.98 per cent in control., It is thus
indicnted that.the period from 10th to 15th 'day after flowering
is the most wvulnerable stage for tho attack by the pest,



Table 4.

Grain and chaff yield coused by different population of
rice bug infesting the ecarhead

Benefitr

Hean
Mo, of lean quantity Toial Gain in % yield cost ratio
bugs per gggig ochhaff yield (igtuiitgtgég; yield redue- for control
B4 o2 y( ) (<) (2+3) P (2) tion operations
& ‘ per ha)
1 2 3 ) 5 2 1 8
0 350 20 370 %50 0 - -
1 292 28 520 300 50 8.7? 4.72
2 261 55 316 296 54 17.41 5.04
] 142 125 267 247 103 46,82 9,72
4 100 155 255 235 115 60.78 10.85

* Quantity of chaff at '0' level reduced from all values

€@ Cost involved for the plant protection operations

Cost of paddy per kg

(per hectare) = Ra. 211/-
= RS. 2/"

6o
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Presence of stylet sheaths indicating feesding dy the bug on
the grainas is aleo ceen only on the gmins exposed to the

buga on the 10th and 15%h day, the mean number of gtyle$ shsath
being 16.7 and 38 2 respectively. On the 20th day the number
ot atylet sheath is very low (1,3 on average). Ho stylet
gheath could be dptecteﬁ on the other occasions.

Determination of economic threuhold lavnl of L., acuta in
the field '

The resulta (Lable 4) 4indicate that the yield in the
plots completely protected from tha bug infestations is
maximumn with an average of 350 g ‘grainl and 20 g of chaff
per 1 sg.xm of crop, In the plote infeaéod with different
population levela of 1, 2, 3 and 4 bugs per plot. the rean
grain yields ave 292, 241, 142 and 100 g anﬂ chaff 28, 55,
125 and 155 g - respectively. Iﬁ ia also seon that the
pexcentage reduction in grain yleld dus to the intestation
levels o2 1, 2, 3 and 4 bugs/eg.m is 8,75, 17.41, 46.82 and
60,78 zespectively. If the crop ls protected completely from
infentation the gain in yleld due to the contvol operations
would be 50 tq:115 g per plot as calculated from the above
values. The benefit~cost »atio then works out to 4.73. 5.04,
9472 and 10485 for the population at 1, 2, 3 and 4 bugs per
plot reapectiv%ly. |



Fig. 4. Tz dose -~ probit mortalit_v relationshlp
hotween different ingecticldes and
adults of rice bug L. acuta.
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Table 5, iﬁgt%g;'t%:figg{a?f different inmecticides to the adulta of
ﬁgﬁgﬁiﬁ;, Heterogeneity Regression equation LCg, ' Fiducial limits %gﬁg;-g;
HCH z° = 2.43 ¥ = 1.44x + 3.1609  0.04180 0.03670 & 0.04872 1
?g;.rigaryl) x° = 089 ¥ = 0.39x + 4.772 0.03540 0.01853 & 0.4214 1.18
otanid parathion) 2% = 1.35 7 = 1.0357x + 4.107 0.00729  0.005272 & 0.009350 5.74
) 2% = 2.21 ¥ = 1.728% + 5,601  0.00575 0.00475 & 0.00624 7.26
e one) 22 = 1.46 ¥ = 0.996x + 3.491  0.03282 0.02532 & 0,05162 1.27
ooy 22 = 1,52 ¥ = 0.95Tx + 4.276  0.00592 0.004821 & 0.006781  T.06
%ﬁggﬁgmdon) x® = 1.68 ¥ = 1.392x + 3.643  0.00952 0.007515 & 0.00994 4.39
oo atophog) X = 0.98 7 = 9076x + 3.281  0.01762 0.01021 & 0.02472 2.37
?ﬁigmhog) z% = 1,31 ¥y = 1.327x + 2,894  0.0%3911  0.01911 & 0.04921 1.07
o ton) . 22 = 0,98 3 = 0.9101x + 4,317 0.00583 0.004926 & 0.00692 7.42
" (SEnetnoate) 2% = 1.39 ¥ = 1.325x + 3.315  0.01864 0.01364 & 0.02281 2.24
(oont bmomnion) 2% = 2.0t y = 1.424x + 3,288  0.01603 0,01137 & 0.02137 2.6

[R%



Fig, 2, chg values of different innecticidse
age

nst adults of . gseuba.
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Relative toxleity of different insecticldes to L. gentn

Results (Table 5, Fig. 1 and 2) show thet malathion is the
nost highly toxdc to the bug with an LGSO value of 0.00575
folloved in the decreasing order by formothion (0.00583),
fonthion (0.00592), methyl perathion (0.00729), phosphamidon
(0.00952), fenitrothion (0,01603), monocrotophos (0.01762),
dimethoate (0.01864), phosalone (0.03282), carbaryl (0.03540),
quirnelphos (0.03911), and ACH (0.04180) when theilr formulations
are used againet L. geuta. Taking HCH ag the standard the
insectioideg cgrbaryl, nethyl porathion, malathion, phosalone,
_fenfhion, phonphomidon, wonocrotorhos, quinalphos. formothion,
dimethoate and fenitrothion are 1.18, 5.74, T.26, 1.27, T.06,
4.39, 2.37, 1.07, T.42, 2.24 2nd 2,61 tlimen as toxie as IHCH
to the bug, respsctlively.

Porolstont toxzxicity of differeont insectlcides to L. acuta

when applied as opreys on plonts

Reaults (Table 6, Fig. 3) chow that three days after
spraying methyl parathion causes the maximum mortality of 57.49%
followed by malathion (54.4555). ALl the other insecticides
produce mortalities ranging from 44.33 to 47.75% are found +o

be on par.

After £ive days of treatment malothion, methyl parathion,
forthion and phosphamidon gave the percentage mortality ranging
from 46.64 to 51.86. This is Pfollowed by phosalone (44.34)
which 1s on par with all the other incecticides.



Table 6.

Pér'cenh mortalid
at difCerent inte

inseclicides

Yy of L. ncuta when ex
rvala (daya)*

posed to rice plants
aftber spraying with different

C
e

Days after spraying

Innectiecide % . 5' " 10 b 18 2] 25 PT Index
_— (1} (2) (5) {4) (5) (6) {7} {8)
Quinalphos 44,34 42.11 36,38 8.47 0 0 0 360.00
Formolthien 47.75 41,01 37.58 31.03 18.81 0 -0 508.76
Fhosnlone " A7.75 44.%34 74.95 36.38 8.47 o] 0 540.40
Falnthion 54.45 51.86 47.75  44.34 42,11 36.11 “1.03 8.50 1092.75
Fonthion 47.75 46,64 43,273 39.89 32.42 30.55 8,50 0 802.41
Mmnathoate 44,34 39.81 31.70 8.47 0 0 0 0- — 367.5ﬁ|
‘Phosphamidon AT.75  46.64 42,11 36.38° 30.55 27.29 8.47 0 726.81i
Fenitrothion 44.35  43.27  36.53  35.00 20.69 o 0 0 530.04
e 42,12 13.27 37.58 29.16 B.47 o] a] e} 456.68
‘Carharyl 45.44 41,01 37.58 30.5% 8.47 4] 0 0 466.20
Methyl parathion 57.49 47,90 46.60 42.11 39.75 32.42 31.03 27.29 1281.25
Monoecrotophos 44,34 42.12 q2.11 35.00 10,34 0 0 0 540,00
c.n, 3.72 6.%5 5.27 11,20 18.08 3.97 10.09 7.43 -
* Maang of three replication of percentage mortality.
: ANOTVA
Source df 8s MSS . £t Source af 59 H83 £
(1) Replication 2 3.90 1,95  0.404 (5) Replication 2 82.27 41.14  0.9400
Treatment 396,91 36.08 7.47 Treatiment 11 4459.98 405.45 9,26
Error 22 106.27 4.83 Errop 22- 962.71  43.76
Total 35 507.09 Total 35 5504.96
{2) nReplication 2 9.26 4.63 0,329 (6) Replieation 2 22.74 11,37 2,073
Treatment 11 428,34 %8.94 2,767 Treatment 11 8i06.57 736.96 134,399
Frror 22 309.64 14,07 Error 22 120.63 5.483
Total %5 T47.24 Total 35 8249,95
(3) Repliention 2 38.57 19.29 1.994 (7) Repliestion 2 22213 111.06 3.1%0
Treatment t1 T42.63 &7.51 6.98 Treatment 11 5147.32 467.94 15,110
Lrror 22 212.7% 9.67 Brror 22 780.46 35.48
Total 35 993.93 Total 35 6149.92
(#4) Replieation 2 704.00 352.00 3.089 (8) Repiicafion 2 29.92 14,96 0.7766
Trentment Tt 7215.33 655,94 5.766 Treatment 11 2130,95 19%,72 10.04
Error 22 2506.84 113,05 Error 22 424,42 19,29
Totnl 35 1042617 ' Total ) 35 25§5.30




Fig. 3. Peraslstent toxicity of different
%.nsect%gides aprayed ezainst adults of
. acuta,
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Seven days after treatment also a similexr trend ie sghown
by melathion, methyl parethion ond fenthion with mortality
ranging from 43.23 to 47.759%. 7This is followed by monocroto-
phos and phosphamidon (each with 42.11%) and formothion,
carbaryl and HCE_each with 37.587% mortaliﬁy. Feﬁitroﬁhion..
quinalphos, phééalone end dimethoate produce least moriality.
of 51.70 to 36.38%. . |

After ten doys .of the treatment though mlathion, methyl
parathion and fenthion give 39.89 to 44,349 mortality of the
bugs, they are on par with phosphamidon, phosalone, monocroto-
phos and fenitrothion with moztalities of 35.00 to 36,38%.
Formothion, cerbaryl and ﬁﬂﬂ'pro&uee low mortallty of 29,16 to
31.03 and are on par. Quinalphos and dimethoate are the least
toxic on the tenth day.

Amost a similar trend‘is rovealed by the wvarious
ingecticiden on the 14th day afier epraying with malathion,
methyl parathion, fenthion end phosphamidon, produc;ng
mortalitiea of 30,55 to 42,11%. Formothion, fenitrothion,
monocrotophos, phosélone. carbaryl and HCH give mortalities
of 8.47 to 20.69% and are on par. Quinalphos and dimethoate
have completel& lost their toxzicity.

' On the 18th day after sproying, malathion, methyl
parathlion, fenthion and phosphamidon show persistent toxicity
giving mortalities of 27.29 4o 36.11%. They show 8.47 to
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. duction in rice tug popuintion in field caused by diffarent
Table 7 f:fegi?&ﬁi ';gra;g at differ:egt intervale after aspraying*
Treatment ° Treatcent
18t iat spraying 2nd 2nd epraying ° Grain Cost
4 pre- pro- ylold Grain benefit
.. ineectialde - Do‘aag. count Days after svraying count Daya after spraying :I;sgg g::::oior
S 1 3 4 1 3 4 oparationa
. &8 3] 6.9 JNL € 9 M 0 By T 18] D]
. Malathion . - 0,17 . "70' 75,72 77.15 86.60 22  90.70 95.76 97.15 200.00 6,00:1 13 9.525
" Mothyl parnthton *605-'. 61 72,71 76.08 78.36 30 92,62 93,52 94.76 180,00 5.0011  1:11.25
./ Fonthlon . 01 © 50" 69.92 64.92° 64.09 50 | 68.62 84.36 91.85 180.00 T7.50:1 11 6.25
!'Phc:lhhnaidon Y 0,08 '53 "7 68,98 57.09 59.98 52  66.05 €7.87 81,35 170.00 4.10t1 1141,25
-annitrof-hion 0,47 L 57 69.98 64.92 56.00 48  65.32 70.16 79.20 170.00 4.00:1  {: 6.25
Homrotophol oos'-".' 52 56.59 59.55 49.12 40  66.62 T1.09 T7.78 160.C0  3,00:1 s 6.4
"'Fhonlonu e "o 07 '' 57 49.13 52.65 48.59 69  72.52 7T5.44 77.75 150.00  2,60:% 11 6.3
.ﬁ o coer - :
f“nmothnn-.; (10405 © 70 - 41,37 52,79 48,59 50  66.67 68.79 T4.64 150.0C ' 3.10t1 11 6.8
romtha.on g :‘ 10,05 51! 40.26 48.91. 29.27 48  63.13 66.67 7T2.13 150.00 3.50:1- - 11 5,95
Qumupno- ©or 0,05 52 36,69 28,22 24.95 50 59,60 67.29 70.94 150,00 1.8511.- 1: 6.25
-Carba:ylv 0.2 65 26,30 28.07 12.03 52 63.31 67.61 70.00 148.33 2.85:1 1 3.2
BT L 0,2, 57 16,55 14.55 3.80 39 59.60 64.28 67.65 100.00 1.2 11 11 3.95 7
i" AT ! PR ’ - : .
¥ connoi T tee BT 16,23 1,65 3.09 42 5.4 MLT4 14,79 70.00 05511 ' lec”
¢, e D 7.3 647 829 10.63 ' 5.40 6.79 22.90 - ==
,-_r"’ o l * Moans of throe replications +
) , . ANOYA - ;
, CHowrge |l ar m ms ot Source & . as Mg -, g
’:-"Zg."("z) Replication . 2  100.09 50.05 2,538 (7) Replication -2 39,02 19.54  1,9007
i, Treatment 12 24789.40 2065.78 104.78 Treatment 12 14666.74 1222.23 118,88
Error 24 473.15 19,71 Error Lo 24 246.75 10.28 S
., Total "38 25362.64 Total .« 38 .14952,57 L
’ . P S [N T .
{3)" Replication: 2 89.83 44,91 3 04 (8) Replication 2 20,196 10.09 0 0622 '
* Treatment 12 19538.71  1628.23 110.35 Treatment’ ‘12 16315.85 1359.65 33 81
+ Beroy 24 354,120 14.755 Error 24 - 38935 15,22 f
i Total’ 38 19982,66 ° ot Total 38 16725.33 i
[ T Y — - - :
,J...f,c) Replioation . 2 56.53  28.27 .17 (9) Replication 2 ~ 3886.77 1943.39 10.100 :
iy .Treatnon‘lf- 12 26393,96  2199.497 90.83 Treatment 12 15671.95  1305,93'  6.787
Brror ' 4 581,194 24,22 'Brror 24 4617.895 492,412
ot %8 271051.70 Total , .38 24176.57
2 f N ] i .
(6} Replication 2 106,60 53,30 1,34
Treatuent 12 17381.75  1448.48 136,40
Error -24 954.97 39.79
Total 30 18443,32 '



31,035 mortality on the 21et day., IMothyl parathion produces
27.29% mortality in comparison to melathion with a moritality
of 8.5% on the 25%th day after the treatment.

The P77 index calculations have shown (Table 6) that
rothyl pazathion 1s most highly porsistent with a PT indox
of 1281.25 followed by malethion (1092.75), fenthion (802.41),
phosphamidon (726.81), phosalone (540.40), monocrotophog
(540.00), fenitrothion (530.04), formothion (508.76), carbaryl
(466,20), HCH (456.68), dimethoate (367.50) and quinalphos
(360.00) in %he decremsing order. '

Relative effiecacy of insecticides in controllins infestation
in the field

Two field experiments are conducted to assess the
effoectivencss of different insecticides (Tables 7 & 8) in
controlling L. acuta. The insocticides are applied as sprays
at thelr recommended field doses, in fields infested heavily
with the bug and results are assessed in torms of per éent
reduction of the insect population due to the spraying i.e.

reduction over pro=-application populationsa,

In the first experiment (Table 7, Fig. 4) one day after
the treatmont all insecticldes arc found to reduce the bug
population significontly. Among the different inseciicides



Pig. 4. Per cent reduction of mice bug
population in f£lield caused by
different insecticides at different
intervale aftor spraying.

(Expt. I)



PERCENTASGE REDUCTIONS IN FOPULATIONS OF RICE BUG

EXPERIMENT - T

OO oy MALATHION 89 ., PHOISALONK

90 | 70
go _| 6o
70 _] 850 _]}
[-1-] <0
T T L | T T 1 | Rl
° H 345 7 8 o H zZ 4 & 8
taa METHYL FPARLATHION 80 DIME THOATE

T0

7o

v} .3
« Q o
) 1 ]
u B
1 ) 1

(=]

]
3

T T 1
3 4 5 7

[
o
%3
»
it

1°a FRMHTHIGH s

o FOmMOTHION

S0

& ¥

I |
“
g & 9
1 1 !

T

]

o

LI
3 4 5 T 3 4 5

Q
[}
<]

S0 FHOSPHAMIDON 70 QAUINALPHOS

FL- .

[:1+]

[+
Q
1 1
s
L
1 11
;

80

N

o I 3 4 5 7

@
o
0
»
n

90 . FENITROTHION 75 - CARDARTYILL

50

[vE

345 7

o
(]
W
»d
wn

80 4 ‘MONOERATOFHOS 2o - 8o

70 6o _

2o

m @
o o
1 |
u ) 1]
1 ) 1
! 1
x
N
H :

GO o

]

N
]

o { 3 4 5 7 8 a

Q

o -
g
[V
“ -
o
[
a
i

INTERVYALE OF OBSEmVYATION (DAY

< 4
o -




37

malathion wﬁs the moet efficaclous in controlling the pest
closely followed by methyl parathion, Lenitrathion o-fenth ion

and phosphaniidonall of which ave statistically on par with
malathion in their effect. Next in efficacy rank monocrotophos,
phdsalone. dimethoate and formoihion, Comparatively gquinalphos,
carbaryl-and IICH are significantly less effecﬁive in controlling
the pea‘l;.

The percenitage reductions in the population of the bugs
on the third day after the treatment vory from 1.65% o 77.13%.
elathion gave the highest population reduction Followed in the
decreasing oxder by mothyl parathion, fenthion, fenltrothion,
monocrotophos, phosphamidor, dimethoate, phosalone, formothiop,
quinalphos, carbaryl and HCH, the reduction varying from 76,085
to 14.55%,

It 1s obeerved that on the fourth dey aftor trestments
the population 6f the rice bug show an increasing trend over
the previocus populations under all 4he treatments except
malathion, methyl parathion and phoophamidon., FMalathion and
methyl parathion are found %o be statistically on par in
redueing the rice bug populations and are gtilil ghowing signie
ficantly_high.reduetiane. HCH 1s on par with control, So
folloving the principle of need based application of ingecticides
a second sproying is‘given on the fouxrth day following the first

application.,
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One day after the second spraylng the percentage
lpoyulation reductions show that malathion and methyl parathion
are fhé best insecticides caﬁs;ng mxicun populatioﬁ reductions
of rice bug followed by phosalone, fenthion, dimethoate, mono-
orotophos, phosphamidon, fonitrothion, carvaryl, formothion,
quinaiphos and HOH in the deereasing order, Hore 2ll insecti-

cldes ave observed %o be slgnificantly superior over control,

Thé inseotiéides malothion and methyl parathion are
found to be producing highest population reductions of rice
bug on the 3rd day after the 2nd spraying also. Thig is
found to be followed by fenthion, phosalone, monocrqtbphos,
fenitrothion, dimethoate, phosphamidon, carbaryl, guinalphos,
forrothion and HOH in the descending order., All the treaﬁme@fs

were found $0 be superior %o conirol.

The percentage population reductions on the 4th day after
the 2nd epraying follow the same trend =8 on the 3zd day with
malathion, methyl pafathion end fenthion giving maximum popula.
tion reductions of the bug and is observed to be statistically
on par, Thig is followed by phosphamidon, fenitrothion,
monocrotophos, phosalone and dimethoate in the decreasing
order and are found to be statisticalily on par. Formothion,
carbaryl and ﬁCH follov the other treatments in causing

population reduction in the rice bug populations.
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The data (Table 7) on the prain yields from the treated
plots reveal t?at the highest yield is obtoined in the malathion
ltréated plots (200 g) whicﬁ is statistically on par with the
Yielde obtalned from the methyl parathion and fenthion (180 g ..
each) treated plots, followed by phosphamidon (1?0 ), fenitro-
thion (170 g), monocrotoahos (160 2), phosalone (150 g),
dimethoate (150 g), formothion (150 g), quinalphos (150 g)
and carbaryl (148,33 g) troated ones which are found to be
statistically on par among themoelves, HCH treated plote give
the grain yield of 100 g por plot and control treatmenta give
the least grain yield of 70 g per plot.

- Regarding the grain-chaff ratib, it is found to be maximum
in the case of fenthion followed by malathion, methyl parathion,
phoephamidon, fenitrothion, formothion, dimethoate, monoczoto-.

phos, carbaryl, phosalons, quinalphom, (CH and control.

The cogt~benefit ratio rovezl that methyl parathion and
phosphamidon give the maximun returns (1 : 11.25) followed
by malaxhioﬁ.,dimethoate, monocrotophos, phosalone, fenthion,
fenitrothion, quinalphos, formothion, HCH end carbaryl in the
descending order, the ratio varying-from 1.: 9,5 to 1 : 3,2,

In the second trial in vwhich the ﬂOpulation density of
the bugz 1o much leas than in tho Pirst experiment (Table 8,
Fig. 5) mnethyl parxathion give the waxirmum population reduction
of the bugs one day after tho treatment and this is gtatistically



Tahle 8,
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Par gent rcduction in rice bug pepnlation in field cauped by different
inseatioide sprayn at differsnt intervale after spraying®

baya aftor opraying Gralp Qrain: Cootibene-

. _ . z ' flt ratio
Ingcotiolde D";_asa ree T 3 4 5 7 9 yield chatf  for control
L 2 N &3 DOV . M ¢ MO (-9 MR ') oporations

¥alathion | 0.1 1 63.03 67.40 68,50 T71.02 81,72 90.61 310 11,20:1 1 ¢ 29.50

Methyl parathion = ©0.05 10 63,13 63.40 66.21 72,58 81,72 82.72 300 10.6941 1 ¢ 37.50

Panthion 0.1 11 54,60 63,43 69.55 69.55 7T2.58 81,72 295 10,3731 1 : 20,38

Thosphawtden * 0,05 18 49.50 49.56 50,00 60,66 60,66 T0,00 250 8.4 1t 13 33.78

Penitrothion 0.1 9 45.56' 46,52 49.67 58.52 61,85 68.69 235 T.9 31 1 1 19,45

Monocrotophos "0.05 10 43,14 45.90 49,30 62.42 62.42 6B.19 235 6.7 :1 1 :20.10

Phosalone = - 0,07 9 42,73 44.11 44.11 4B.49 60.75 68.19 226 6.6 11 1 3 16.80

Digethoate 0,05 11" 40,73 42.42 42,42 51,02 60.45 6€7.24 210 5.7 11 11 17.50

Formothion 0.05 9 40.70- 41.50 44.44 4B.15 49.95 62.22 205 5.5 31 1 & 14,85

Guinalphos 0.05 10 39,76 40,07 40,30 47.50 50,66 56.77 200 4,9 1 {72 16.67

Carbaryl 0.2 8 21,45 30.79 31.05 37,30 40.48 5%,93 210 5.2 :1 1 1 17.50

Hew 0.2 9 15,28 20.50 29.43 29.69 36.84 44.60 150 2.5 11 1 : 23.00

Oontrol - .12 -13.18 -7.54 -6.59 -5.59 12,78 15,08 105 1.2 11 _—

C.B, - --  23.38 16.25 22.35 15,72 13.31 12,34  24.25 . .—

% Meanam of throo replicationn.
ANOVA '
Boures af 1] M348 £ Source ar I3} uss t

(1) Repliention 2 ¥885,77 1943,39 10.100 (5) Replicatton 2 51.96 25.98 4,166
Treatment 12 15671.95 1305.99 - 6.767 Treatment 12 21%682.18 1731.85 28,57
Error 24 4617.89 192,41 Error 24 1496.64 62,36.

Total 38 24176.57 Total 38 22930.78

(2) Replieation 2 419,58 209.79 2,256 (6) Replication .2 12,937 6.468 . 0,168
Trentment 12 9995.08 832.92  8.96 Treatment 12 24667.48  '2085.62 37,112
Error 24 2270,99 92,96 Error 24 1329.34 55,39
Total 38 12645.65 . Total 38 26009.76 '

(3) feplication 2  1902,67 ‘951 .33 5.410  (7) Replisation 2 97.44 48,72 0.235
Treatpont 12 1501.55 1251.46 T.418 Treatmont 12 79773.08 K89.56 28,484
Irror 24 4219,558 175,8t - Frror 24  4969.2% 207,05
Total .38 21139,82 Total 3B 75839.74

" (4) Replientton 2 375,71 1R7.85 2,159
Treatzent 12 154R3,31 1290.60, 14,840
Error 24 2087.45 86,98
Total 38 17952,47



on par with mala@hion, fenthlon, phosphamidon, fenitrothion,
monocrotdphos. phosalone, dimethoate, formothion and quinalphos.
Carbaryl and HCH could produce only & low population reduction
and are statistically on par. All insecticlides are signifi-

cantly superior to control.

The porcentage reductions in the population of the bugs
on the third dey after the treatment was the maximum under
malethion (67.4%) followed by fenthion, methyl parathion,
phosphanidon, fenitrothion, monocrotophos, phosalone, di-

. moethoate, formothion, gquinalphos, carbaryl and HCH in the
descending order; the reductione varying from 63.4 to 20.50%.
Fonthion cause the mazimum population reduction on tﬁe 4th
day after the epraying followed by malathion, methyl parathion,
phosphamidon, fenitrothion, monocrotorhos, formothion,
phosalone,dimetﬁoate, quinalphos, carbaryl and HCH in the
descending order the variation in the reduction being from
29.43 to 68.50.

The percentage reductions on the £ifth day after the
troatments roveel thab nothyl parathion cauée the maximum
population reduection of the buae and 1s statistically on par
with malathion (71.02%), fenthion (69.55%), monrocrotophos
(62.427%), phosphomidon (60.66%), fenitrothion (58.527%) and
dimethoate (51.02%), phosalone (48.49%) and formothion (48.15%).



Fig. 5. Per cent reduction of rice bug
population in field caused by
different incectleides at different
intervals after spraying.

(Ezpt, II)
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Quinalphos and carbaryl are found to produce less reduction
than the previcusly mentioned txeatmeﬁts.while HCH is found
t0 be causing the least population reductions (20.69%).

lalathion and methyl perathion are equally effective in
reducing the pbpplation of m=ilca bug on the seventh day after
the.treatmeétsland they are etatistically on par with fenthion
(72.58%). The other insecticides monocrotophos, fonitrothion,
phosphamidon, dimethoate, phoaszlone, quinalphos and formdthion
caune reductions varyihg from 62.427% 10 49.95% and is found |
40 be egual, in'effeot gtatisticnlly cmong themselves,

On the eighth day after the spraying the seme trend io
‘obsezved recarding the insecticides molathion, methyl ﬁaraﬁhion
end fenthion, the percentage population reduction being 90.61,
82.72 and 81,72 respectively, The insecticides phosphamidon,
fenitrothion, monocrotophos, phosalonc, dimethoate and formo-
thion are found o give a population reduction varying from
70.00 to 62.22%. Quinalphos, carbaryl and HOH are obscrved to
produce least effect in the population reduction; however,

they are found superior to control.

In the case of grain yields obtained from ﬁreafed plots,
the plots treated with walathion give highest yield (310 g),
followed by methyl pawathion (300 g), Fenthion (295 g),
phosphanidon (250 g), fonitrothion (235 g), morocroiophos
(235 g), phosalone (226 g), dimethoate (210 g), carbaryl (210 g),
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formothion (205 g), quinalphos (200 g) and HCH (150 g). The
yields obtained from ell treated plots are found to be stetist-

1cally superior than control.

The grain-chaff retio worked out reveal that 1t 1s
found o be higher in the case of malathion (11.20 : 1)
followed by methyl parathion (10.69 : 1), fenthion (10.37 : 1),
.phopphanidon (8.4 : 1), fenitrothion (7.9 : 1), ﬁonocrotoyhos
(6,7 : 1), phosalone (6.6 : 1), dimethoate (5.7 : 1), formo-
thion (5.5 : 1), carberyl (5.2 ¢ 1), quinalphos (4.9 : 1),
HCH (2.5 : 1) and control (1.2 ¢ 1) in the descending order.

The cost : benefit ratio is worked out for all the
different insecticide treatments. It ls found that methyl
parathion (1 : 37,5) gives highest cost / benefit ratio for
control operations followed by phosphanidon, malathion, HCH,
fenthion, monocrotophos, fenltrothion, dimethoate, carbaryl,
phosélone;-quinalphos and formothion in the descending order
the ratiés varying from 1 ¢ 20,38 $0 1 : 14.85.

Resgldues of insectloides in rice grain

Residues of thrse of the moot eflactive insecticides
under trizsl in the control of L. acuta, namely, malathion,
fenthion and methylparathion remaining on the grains are

estimated colozimetzically. From 4the results 1%t 1s seen that



Table 9,
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Resulits of multiple linear regreassion

analysis of population of rice bug

on clinatic fectors.

' Pantial
Independent variables yegresasion 8 t values
: coetficients
¥ax, temp.  {x,) 0,118t 0.,79044  0.14941
Mn, temps - (xp) 0,6803 1,07066 0463540
Rainfall  (=g) 0.0238 9.8649 2.4125%
* Significant at 5% level
Reg. Equation at 55% of the variations
S - 0.6371:4 (R = 54,87)
AT OV A

Source ae o) M8 z

Regression 4 9945 24,66  2,1280
B (b 1) =m0.7904, 5 (b2} =1,0706, 3 (b 3) = 9.8649,

8 (b 4) = 0,4849

(bi) - 0.118ig

(b 2 ) = 0-5803.

(2 3) = 0.0238,

(b 4) =
"00637' 3




Pig., 6. Porulation flucluations of L. acuta
with respect to the climatic varimtions
in the fields of Vellayani.
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the residuo levels of fenthion in the graine are 0,017 prm

on on average, the range being‘BDL $0 0,049 ppm, In malathion
these wvalues are 0,015 ppm and BDL $0 0.039 ppm respectively.
The residues of methyl parathion on the grains ave found to be
below detectable levels only,

Influence of climatic factors on the pomklation fluctuvations

of L. acuta in the field

The results of studies undertzken at Vellayani on the
miltiple linear regression anclysis between the population
of rice bug in the f1ield and the climatlie parameters are given
in Table 9, Fig. 6. The indications are that rainfall alone
oxerts significant effoct on the population of the bug infesting
the earheads in the field, Population of the bug is favoured |
by rainfall and the razximum numbor of adult bugs on the
earheads is obsorved when the rainfall is high (Appendix I).
The other climotic factors such as maximam and minimim tempera-
tures and relative humidity do not show significant effeoet on
the bug population eventhough positive correlation betwcen the
climatic factors and bug poéulati@n ie in evidence.

Cbgexvations made in other filelde at the three Agricule-
tural Sub-divisions of Trivandrum vis. Neyyattinkara,
Chirayinkil and Nedumangad, aleo showed the heavy infestation
.of the rice earhoads by the adult dug during'high rainfall
periods ‘(Table 10, Flg. 7, Appendiz II). ‘
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Obaervations on the influence of ceritain biotic environmentel

factors on infestation by L. acuta in rice fields

1. Overlanpine cropning nattern

Availability of irrigation facilities throughout the
year and of hybrid photo~-insensitive varicties of rice with
varying durations (short, medium and long) result in shift
in the crop discipline from one of season bound well defined
cropping sequence to one of stoggered or overlapping pattern
of cﬁopping. -As a result crops in the earhead stage are
present in one:of other location of the contisuocus 'elas!
(fields) aluays and adult bugs can be observed to occur and

breed without any break throughout the year in such areas.

2. Relative loss in yleld due to infestatioh by L. acutg
" in local and high yielding varieties of rice

In general local varieties of rice like Cheradi,
Kochuvithu, Ptb-26, Ptb=2, Ptb20, Ptb~22, Thavalakkannan,
Ptb-4 and Ponnl are found to suffer more damage in terms of
per cent loss in yield due to attack by the bug than the high
ylelding hyﬁrid varieties like Bharathi, Jaye, MOT7, 06,
10-5, Vy$llle-3, Vytilla-4, Jyothi, Iashoori-14 and IR50,
cultivated in the areas observed (Table 10).
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3. Chsoervations on the host vlants on which the adult buge
survive during off-peas0n

The hosto on wvhich the bugs tide over the interregsmun
betwvoen two crops are found to be the left-over ratoon crop
of rice in the f£ield and goconut. guava, bonanz, ceshew,

. palses and vegetablon growing in the garden bunds bordering
the rice 4racts. TFollowing ig the result of a casunl count

made on the bugs roesting on these planta.

Rice | ' 50 - 60 adults/m®
Coconut 10 « 20 per leaflet
Guave 4 = 5 per leaf
Banana 7 - 10 per loaf
Cashew : 5 =~ & peor lenf
Pulses 2 -4 per leaf
Vegotobles 4 - 5 per leaf

These bugs migrated to the paddy fields when crops were

raised there in the subsequent season,
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DISCUSSION

Growing of different varieiles of rice with different
duratione and susceptibilities in continuous and overlapping
cropping pattern has: resulted in enormous multiplication -
of the rice bﬁg in recent years., How far the new high
yielding verieties of rice commonly eﬁltivated by the fermers
viz. Pavizham, Jays, Jycthi, Karthiks and Triveni have
inflnenced the blological features of L. goutn were examined
in laboratory etudies.

It has béen obaserved that mating took place 2 -~ 3 days
after energence of the adults on all these varigtiea. ABut
Axbar (1957) and Ezalode and Yedava (1976) had observed that
eventhough the malea'were‘ready for copulation soon after
energence, fhé females took about 8 = 14 days to attain
sexuel maturity, A5 regards mating period, it was found to
" last for 4 - 6 hours which agreed with the finding of
Mera (1968). |

The preoviposition period of 3.5 to 4.4 days and
oviposition period of 51.4 to 54,2 days obsorved on the
d1fferent varieties were similar to the findings of Rai (1983)
who observed fhe preoviposition period to last for 1 - § daye
and of Lim Guan Soon (197%1) who roported the oviposition
veriod %o last for 52 days.
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The number of eggs lald by the bugs In the differvent
varieties varied from 159.2 (Favizhan) to 160.,3 (Rarthika).
Folode and Yadava (1975) roported that o single gravid
formale 1aid 24 to 222 eggs during an oviposition period of
8 « 14 deys. |

The incunbation perlod of eggs laid by the bugs reared
in the different varieties varied from 5,5 to 6.4 days
which approximeted with those roported by Lefroy (1906),
Srivestva and Saxena (1960) and other workers who Pound the

esg perled to vary from S to 8 days (lMisra, 19689; Rai, 1933).

The nymphal durations on the differont verieties oﬁ
which the buge were roarved voried from 18,2 deys (Jdyothi)
40 19.4 days (Triveni) the difference being not sigznificant.
Varlations from 13 to 33 days had been repozted by warious

workers (Uichanco, 1931; ¥nlode and ¥adavz, 1976 & Rai, 1983).

The adult longevity of the bug varied from 70.4 o
72,5 days for the males and T79.6 to 81.4 days for the females
reared in the different varieties, these were not significent
statietically. The longevity was reported to wvary from
3 = 7 monthe (Aron., 1919, 19228), 33-55 days (Akbar, 1957)
and 45 « 60 days (Srivastava and Sawmens, 1964) and 45 « 70
deys (Misra, 1968) and 23 - 63 deys (Rei, 1983)., Such



0l

variations in the adult longevity from 23 daye to 4 months
in rice may be due to the variations in the climate an@ othexr
environmental factors like availability of food.

In general, ohsexwvations on the preovipositlon and
ovipogition périoda, fecundity, nymphal durations and adulst
longevity of the bug remred in the four hish yiolding varieties
did not chow any statistically sisnificant variations among
“the varietiea showing that the different varieties of rice
did not play any role in changing the bilological fegtures

of L. acuta.

Tl;ze bilology end survival of L., gciutg was étudied on
_twelvé different spocles of weeds commonly oceurring in the
paddy fields a:nd it was found thet the bug would complete the
1ife cyecle Q‘nly on Ech:!.noc:h..:lng. golonum and E. crusgalli,
in the case of: other weeds none of the stages of the inscet
. eould survive on them. Earlier Kalode and Yadava (1978)
hed also roported that rice bug bred well on E. golonum and
not on some other weed hosts. In the Kerala paddy fields
E. colonum and E, orusgalli are abundantly found growing
on fleld bunds as well as together vith paddy in the main
.i’ielda. They fusually mature earlier than rice crop and the

flowers pz:oducgd by then attract the bugs to the fields and
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enable them to. bulld up their population. These weedn

- growing on the field bunds can sustain the population of the
bugs in the field envirorment during the off-geason also.
Timely removal of thepe weeds both from the fields and from
the environment is thus indicated as an effective component

of the integrated pest manﬁgement system for rice.

The relative susceptibility of rice earheads to attack
by L. acuta at different stages after flowerinz was studled
by confining the bugs on tho earheazds at different intervals.
It was found tﬁat paximum dapage was caused by the 10th and
15th day after floweping g8 indicated by the percentege of
chaff formed (27.7 to 49-3#) in comparison to the bug free
earheade (8.9 %o 7.98%). The number of. stylet sheaths formed
also were high during these intervaele (Table 3) indiceating
that nilky otagesof the grains were the most vulnersble to
attack by the bugs, Similar observations were on record by
Gyawald (1981) who noticed more stylet sheaths on the milky

ptage graine. -

Integrated pest menagement (IPM) has been accepted
ag the strategy for pro%ection of rice crop from pest
infeatation all over the World to ensure an economically
profitable crop for the farmer and theyby ensure sufficlent
rice supply fbi the consumers., An important principle of
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IPM i $o use insecticide only i1f there 1s need for 1t,

The need is fixed in terms of economic threshold levels

(EIL),. This 4s the level of population of tho pest at which
control measures should be adopted to preéent the population
reaching economlc injury level (EIL) (Stern, 1966)s The
control rmeasures adopted at this level of the population
juetify the cost of application needed at the EIL. Basad on
this the benofit cost ratio was worked out for the difforent
lovels of the bug population, Even at & level of one bug

per sq.m the ratio was 4,72 which is a substantial) return

for a rice cultivator, GThe naéio is artificial, as absolute
control of this pest cannot be achieved in the field, Bﬁt

it is sufficient to eﬁ@haaise that even 1 bug per square metre
_ ﬁlot s on economic injury level, &So this ievel of population
of {1 bug/sq.m can be accepted as the ETL for rice bug in the
pest management programmes in rice, Similar studies conduoted
by Halterson gt gl. (1976) suggésted i - 2 bugs/sq.m as the
econonmic threshold which Juetified the application of chemical
gsprays whereas Dyok (1978) fixed thé level as 2 - 4 bugs/eq.m
in IRRI, Philippines.

The reolative toxicity of twelve different insecticides
to L. acuta was assessed in the laboratory and it wase found

that maiathion:waa the most toxic (L050 0.00575) followed by
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formothion (0.00582), fenthion (0.00592), methyl parathion
(0,007265) and rhosphamidon (04009515). The other insecticides
fenitrmthion. manocrotophos, dimethoate, phosalone, carbaryl,
quinalphon anleCH wvore found to be lecs toxlic with LGEO ranging
from 0.01762 to 0.,0418.

The persistent toxlicity of these insecticldes wase
gsgessed by ap?aying.pqtted plants of rice and confining the
bugs on the sprayed plauts. Among the inpecticides methyl
‘parathion and-palathion were fourd to be gigoificently more
toxic than the rest on the 3rd day aftebVSprayiﬁg.

The persistent toxicity of theée insécticides continued
to show a simiiar trend on the Tth, 10th and 14th day after the
treatments. The maximum perlistent toxicity was exhiblted by
methyl parathion (27.20%) on the 25¢h day followed by malathion
(8.5%5, Fentﬁion and phosphamidon peréisted up to 21 days
with mortalities of 8.5 and 8.47 per cont respectively.
In general meﬁhyl parathion, malathion, fenthion and phos-
phanidon were found ta be moxe persistent than the othor
1nsect1cides.;_

Vhen all these insecticides were applied in the fisld
for the control of L. acuta 1t was observed that the reduction
in porulation was to the tune of 68,98 per cent to 97.15 per
cent in the first experiment (Table 7) and 49.5 to 90.61 per cent
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in the second experiment (Table 8) which was brought about

by malathion, methyl parathioﬁ, fenthion and phosphamidon.

The reduction in population due to fenitrothion, monocrotophos,
phosalone, dinethoate, formothion, quinalphos, carbaryl and

HCH, in pgeneral was in the descending order.

When a comperative asscosment of the inseeticlden were
made in texms of the relative toxicity of these 6 L. acuta
in the laboratozy together with the persistent toxleity of
these in a pot culture experiment and the evelvation of their
bioefficzey in the field undor high ond low population stresses
it was sgeen that the more efleative inaeeﬁieides were malathion,
. methyl parathion, fenthion and phoapﬁamidon. The other
ingocticildes except HCH were also found to be effective

againgt the bugs.

Studies conducted (Anonymous, 1963) on the persisience
of the residues on rice plant againset L. acuin ﬁsing ceriain
insecticides showed that fenthion had o maxivum persistence
folloved by phosphamidon {Erndosulfen, Endrin, SPN), parathion
-ﬁDiazinon), malothion and germoxene in the decreasing order.
Studies on the control of rice bug conducted by Veluswanmy
ot gl. (1977) revealed thet sprays of fenthion, phosphamidon,

nonocrotophos aﬁd dichldroveo were more effective than HCIl and



carbaryl duats during sn outbreak of L. acuta, Heinrichs eial
(1982) observed that monocrotophos, endosulfan, chlorgpyrifos,
and phosphamidon were found effective against rice bug.

Since insecticides are applled on earheads for rice bug
epntroi it is importont that the question of toxic residues on
the ‘grain is examined thoroughly. Under the present studles
the residues of three of the mors effective insecticldes
were estimated on the harvented grain when they were applied
on the crop for controlling the pest. These insecticides were
nxlathion, fenthion and methyl parathion, The residues of
" theao three'inseatioides wore entimated colorimetrically. The
meximun residus of fenthion rémaining in rice gralns was
0.049 ppm, the range being BIL to 0,049 ppm. Even fhe highest
value in the range was mch below the tolerarnce limit to -
0,05 ppm fixed for fenthion en rice., The remidues of malathion
on the grain wvaried from BUL to 0,039 pym while its tolorance
" 1imit on the grain was 10 ppm (Anon., 1969). In the case of
| methyl parathion, the resldues were below detectable levels.
Studies conducted by Jain gt sl. (1980) revealed that no .
residues of insecticldes sprayed at the earhead emergence stage
could be detedteﬁ in grains of crops treated ﬁith insccticides
for rice bug control. Only lindane left residues to the level
.0f 0.15 ppm. ﬁhey also found that even at the flowering stage
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the insectlcldes applied at the recommonded doses did not

leave any toxic resldues in the grains.

Ropultse of the present siudies thus show that sprays
of malathion, metﬁyl parathion and fenthion can be recommended
for the elfective céntrol of rice bug both in respect to
toxicity and safety without rick of any toxlce residues and
oven at a high populotion etress, The other insecticldes were
also found to give good control of the insect, bui based on
the cogt ¢ benefit ratio end grain : chaff ratio, the best
inseaticiden found most effective for the control of rice

were mlathion, methyl parathion, fenthlon and phosphamidon.

Influence of environmental factors on the population of
L, acua in the rice fields

Among the physical factors of the environment in the
rice tracts undezr study, vreinfall plone was affecting the
pqpulation fluetuation of the bug signiflicantly., Thue, high
rainfall ﬁas found teo favour high increase in the bug populse
tion and the populntion wag low when the climate waeldry.
Rainfall has been recorded ap favouring multiplication of the
bug by Delel (1937) and Anonm, (1928), Israei and Rao (1961),
Singh and Chandra (1967) and Misra (1969). Corbett (1930)

found, the bug inactive in the drier months and migrating
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4o ghedy pilocen even before harvest, This dld not happen if
wot weather prevailed. Contrary ebservations of injurious
effect of ralnfall also are on record such as those by

Ghose ot al. (1960) and Srivastva and Saxeona (1964).

Stasgored cropping has come 4o . stay as an accepted
practice eapscielly vhere agsurcd water supply ils available
and élso heliped by the availability of photo-insensitive
varicties of ricoe., This creates conditions favourable for
- the bug to mulbiply wnintereptedly with the aseured
availabllity of the food. In general, the local varieties
of rice have been found to be damnged more by the bug then
the high ylelding hybridse in this system of stegoered
cultivation, This may be due o early harvesting of the
high ylelding verdeties and the migration of the populetion
to the local varieties of larger duration, which were found

in the field at the flowering stage.

When no crop is avallable in the field the heavy
population of the adults, which migrate to the various plants
in the nearby garden landa. These plants Include coconut,
gueva, banana, caphew, pulges ond vegetables. They cluster on
the under aide of the leaves of theoe plants apparently under

sugpended animation. A sustained feeding on the juice of these
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crops 18 suspected. They moy remain in this nestivating
condition £ill the nex% crop comes up in the paddy fields.
Then they move on to the new crop gulded by the draught

of odour arising from the rice plants as demonstrated by

Fainoh et al. (1980).
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The blology of Levtocorisﬁ acuta Thunb. was gtudied
in the different varietiee of rice viz. Jays, Jyothl, Triveni,
Pavizham and FTarthika. The pre-oviposition period varied
from 4.4 daye in Pavichem, 3.9 deys in Jaya, 3.7 days in
Zarthike and 3.5 days each in Jyothi and Triveni., The ovia-
position period varied from 54.20 days in Triveni followed by
Pavizham (53.60 days), Jyothi (53.50 days), Zarthike (52,00 days)
and Jaya (51.40 days) in the descending order. In the variety
Triveni the fecundity of L. pouta wes observed to be higher
(161.50 cgps per female) than in other varioties which varied
from 159.20 to 161,00 egge per femzle., The incubatlon period
vas found to vary in different varisties the period belng
6.4 daye in Jyothi, 6.2 days in Jaya, 6.0 days in Pavisham,
5.9 days in Triveni and 5.5 dzys in Rarthika,

The average total nymphal period was found t0 be hilgher
in the bugs reared on the variety Triveunl (19.4 days) Ffollowed
by Pavichem (19.2 days), Harthika (19.0 days), Jaya (18.5 days)
and .Jyothi (18.20 days) in the decrensing order,

The longevity of the females varled from 81.4 days in
Pavizham, 81,0 days in Triveni, 80.5 days in Jyothi, 79.6 daye
in Karthike and 79,6 dzye in Jays and of the males 72,5 daya
in Triveni, T71.0 days in dJyothi, 70.8 days in Karthike,
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70,7 days in Pavizham and 70.4 doye in Jaya on an average.
However, thore wns no significant difference between tHhe

different growth stages of the tug in the different varieties.

1

The common rice land weeds 1ike Echinochloa colonum,

B, crusgalll, Cyperus iris, C. rotundus, C. diformim,
Ficbristylis miliacen, Camelina sp,, Ludwisie parvifolis,

Nonocoria vesinnlias, Brochmea romosa and Panicum repens were

used to study the dxatiOn or ouzvival of differcnt 1lifc sitnges
of L. acuta. It wao oboozved thot only in Echinochlsa colonum
and B, crussalli the buga completed their &1fferent life stoges.
The nean ingubation poriod and the mean durations of the first,
second, third, fourth and Lifth inctar heing 5.0, 3.2, 3.5 33
4.0 and 4.5 dayso in E, colonun and 4.5, 2.5, 3.3, 4.2, 4.5 and
5.0 days in E, crusgalli rospectively. Fomale aduld lived on
an average of 58.50 days on E. colonum and 56,00 days on

E. gcruozalli while male adults lived on on average of 54.20 days

on E. golonum and 52,060 doys E. grugzalld.

Studlies on the estimation of damnge by L. geuta to rice
earheads at different stages o0f grain formation showed that the
mazinum chaff wae produced by the bug on the 15th day.af%er
flowering (49.26%) followed by 10th dey (27.70%). Prosence of
ptylet sheaths also indicated thet the most vulnerablo stage
for the attack was from 10th to 15th dey after flowering.
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Tho economlc threshold level of L. ogute was assessed
in the Pield with the difforent popnletion levels of the bug
ranging from O — &4, DBaged on the benefit cost ratio the
econorle threshold level wae computed anﬁ it vas ?ound that
1 bug/ag.m was sufficlent to cause economic losp to the

cultivator,

The polntive toxicity of different insecticldes to
L. peute wae fomnd to bo 0.00592 for formothloxn, 0.00575 for
malothien,  0.005921 for fenthlon, 0.00729 for nethyl pavathion,
0.0095 for phosphamidon, 0,01603 for Zenitrothlon, 0.01762 for
monocrotophos, 0.018564 for dimetheate, 0,03282 for phosal.oned,
0.0354 for carbaryl, 0,03911 for quinalphos and 0,04180 for
HCE in %ho descending oxdor.

The persistent toxicity of the different insecticldes
wos: asgessed by spraying then in potted plants followed by
releasing the buge ot different intervals after spraying and
_observing the mortality .of the released bugs. Ihlathion (B.5%)
. and methyl porathion (27.29%) wome found %o profuce morialities
up to 25th day efter the Greaiments. The PT index cnleulations
revealed that methyl paratbicn (1281.28) and malathion (1092,75)
produced maximum persictence followed by Fenthion (802.41),
shosphamidon (726.81), phosclone (540.40), monocrotophos
(540.00), fenitrothion (530.04) formothion (508.76), carbaryl
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(466.20), HOR (456.68), dimethoate (367.50) and quinalphos
(360.00) in the decreaning order,

Mo £1c14 experiments wore conducted to aoscss the
efficecy of different insectlcides for controlling L. acuta
at different popmlation levels, In the first experiment
'where there was more of a populntion stress, the inmecticides .
mlathion, methyl pamthion aend fenthlon were found t0 be more
eff.ective in controll:l.ng Le 8 __m, the percentaga reduction
] b-ing ‘from 75.72 to 97.15, T72.71 to 94.76 and 69,92 to
91.85% resrzeetivoly. In the second experiment with lesser
population strea' é,lso, the same insecticides siowed the
maximun effect in controlling L. aouta in the field, The effect
of these incecticides was indicated by the higher grain / chafl?
ratio in 81l thease breatnents, The residue of three of the
effective inmectioides viz, malathion, methyl parathion and
fonthion in the graing were also assessed and found that all

of them were below detectable levela.

Infiuence of the climnfle factora on the popilation
build up of L. acuta in the field wus studied by correlating
the clim.tic factors like m..m'all. paxigur and minimum
temperatures and relative humidity with the population of
e acuta in the f.telds of Trivandrum Disteich, The muitiple
1:I.nean regression anslyeis of the collected d.ata rovealed



64

that only rainfall wao eontribubing positively to the
populotion build up of L. geuba. Obsorvatlona on certaln
bio’ﬁic‘environmen"ual f£actors on population build up of

L. gcuis in theeo vice ficlds chowed that overlapping
cropping pattern, similtaneous cultivation of loeal ond
‘high yielding wvorleties and capaclty of gurvival of the
adults on the weeds end other hogot plento growing eround
+he rice londs like coeos, benswa, caghew, coconub, puloes
and vegetables aleo contributed for the pepulation build up

of . pousa.
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APPENDIX - I

Ciimotlic parameters and rice bug population during
1984 and 1985 in Vellayani '

S -*
Year & Max.otempo ¥in, temp. R.H. Rainfall §§%§o§#?ﬁp¢pﬂ

month ("c) (°c) () (mm)  garhead oggg{ant
1984

Jan. %040 22,0 72 - 35 -
Feb, 31.0 26,0 78 85 -
Far, 32.0 23.0 79 45 2
Apr. 31.8 19.0 73 21 3
lay 31.5 20.4 67 110 12
Jun. 300 T 2640 69 218 20
Jul. 29,0 24,0 80 130 10
Aug, 30.0 23,2 65 22 5
Sep. 32,0 22,0 72 85 - 48
Oct. 30,0 21.0 70 210 18
Fov. 31,0 . 23.0 80 . 120 13
Dec., 1.5 20,0 ™ _ 5 0
1985

Jai, %040 20,0 79 60 0
Feb., - 32.0 22,0 81 28 3
¥ar, 31.0 25,0 83 8 2
AI}I.‘. 32.0 22,0 75 38 4
Hay 0 3%.0 23.0 77 22 4
Jun. 23,0 21.0 78 520 8
dJul. 27«0 21.0 T4 68 3
Aug. 28,5 21.5 80 23 3
Sep., 30.0 23.0 75 o 0
Octe 3040 22.5 30 592 6
Hov. 29,0 22,0 75 238 4
Dec. 3040 22,0 76 93 0

® Mean of ten repllcations.,



APPENDIX = II

Climatic parémeters and rice bug populetion during 1384
and 985 in three agrlcultural subdiviesions of Trivandrunm

Yesr & Max. temp. Min, temp., K., Rainfall 4ice bug popule-

- month (°c) (°c) (5 (mm) §§°2a§§2§é lont
1984

Jan, 30.0 22,0 81 65.0 -

Feb, 31..0 2340 85 128,2 i 10*, 50, 14§,
¥ar. 32,0 24,0 86 151.0 130, 8%

Apr, 32,0 24.5 86 297.0 -

Vay 3240 25,0 84 153.7 -

Jun, 29,0 23.5 91 205,0 16%

Jul. 28.0 22,5 89 . 126,0 -

Mg. %040 23.5 83 211 -

Sep. 29,0 23.1 83 40.2 140, 7+, 900,
Oct., 29,5 22,8 83 205.1 10§, 75,
Hov. 3040 23.3 8¢ 72.0 10*

Dec, 31.0 22,1 72 50 -

1585

Jan. 31 o6 2246 80 01.7 8§p 10§# 5*!
Feb. 3242 23.3 8t 4042 ! 50, 5@

Mar, 33e4 24,9 77 13.6 -

Apr. 33e5 25.4 78 87.4 -

My 32,2 . 24.9 83 22%,3 -

Jun. 26,7 22,8 - 93 424.3 G

Jul., 29.8 22,9 8 82.5 -

Aug. 301 23.3 86 61.8 -

Sep. 5049 23.6 84 96.8 E 5@, 5@! 5*’ 9§!
Oct. 5064 23.6 o7 152,7 § 105, 3*®

Now, 30,1 .. 22.7 8% 170.4 -

Dec. 31,7 " 22,9 76 39.5 -

# Heyyattinkara @ Chirayinkil § Nedumangadu
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ABSTRACT

The rice ‘bug DLeptocorise acuta Thunb. was reared on the
rice varie.ti._e,l! Jaya, Jyothi, Triveni, Pavizham end Karthika
in order ‘éo study the effect of varictlen on the ingect's bioe
logical features, Statistical analysih"‘of the‘ data obtained
showed that varletics have no significanf infinence on the
b!.ologieal featurea of L. geuta,

Stud:l.es mde on the duration/sumival of L. pcuta on

| eleven cqmoz; rice land weeds found in gaddy fields showed
that the bugs could complete their 1ife cycle only on
@hinoe):dua eolonum and E. orn M' + The buze eurvived for

short periods oen & fow of the other weed hosta.

In order to £ind out the most ausceptible etage of tho

| riae earhead after flowering to attack by I:. aauta, the bugs
we:ee confined at different intervals. after flowering on the
earheads énd ii: vae obg:érved thé‘a the 10th to 15th days after
flowering were the most vulnerable stages of attaek, |

The economic threshold level of L, aguty was assessed
by confining difforent population levels of the bug on rice
earheads in the £16ld and observing the damages caused by the
differe_hé population levels %o the rice grain snd computing the
cost/benefit ratios. It was found that 1 bug/eqe.m was the
eritical ﬁopulétion 1evei for the application of insecticides
in controlling _I,_;. gouta considering the economic aspects.



The relative toxiclty of twelve different insecticldes to
I, acuta was assesced 1in the’laboratory and 1t wap observed that
malathion was the most toxie followed by formothion, fenthion,
mothyl perathion, phosphamidon, fenitrothion, rconocrotophos,
dimethoate, phosalone, carbaryl, quinalphos end HCH in that
descending order.

The persistent toxieilty of these lnsectlcides to L. gouts
was worked out in terms of per cent mortallty and PT index, The
insscticides methyl parsthion and manlathlon vwere obooerved to be
moet persisting followed by fonthion, vhogphamidon, phosalone,
monocrotophog, Ffenitrothioa, formothlon, carbavyl, HCH,

dimethoats and quinalphog in that descoending order.

Two fleld experiments were conducted to study the effective-
ness of the different insecticides in the control of L. goutn ab
different population densities. The ingecticides malathion,
nethyl parathlon and fenthion were found to be more effective in
controlling L. acutz i1n the fleld at tho different population
densitles, The resldues of the more effective insecticides wers
aspayed 1ln the grain and 1t was observed that the residue in the

greing were below detectable ievels,

The influence of the e¢limatic fzctors like temperature,
humidity end rainfall in the popuinciion build up of L. acuta wes
studied in the dlfferont bug infepted fioldo and the resression
iine obteoined from these obaerveotions showed that only rainfoll
influenced the population build up of L. acuta,





