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IHTRODUCTIOET'

The rice bug Leotooorlsa acuta Thunb. is a major pest of 
rice in India occurring in epidemic forms in many parts of the 
country sporadically* The loss caused by the bug infestation 
ranges from 10 to 40 per cent (Israel and Rao, 1961) and at 
times in severe infestations total loss of the crop occurs 
(Srivastava and Saxena, 1960; Smith 19B1). The genus 
Lentocoriaa was first reported by Atkinson in 1836 occurring! t
in Pakistan, Gorakpur in U.P., Hagpur and Assam. Subsequently 
Distant (1902) recorded it from various parts of India, It 
haB been reported as a serious pest of rice from different 
regions of India (Ayyar, 1917, 1OT-, 1933; Venkitachalam,
1940; Akbar, 1957; Israel and Rao, 1961 and Rai, 1983).

Jhch work has been undertaken, on the life cyole, bionomics,
i,

alternate hosts, effect of climatic factors on the population
i ,

and control of the bug under different agro-ecological condi
tions in India; much remains to bo known about these factors 
under subtropical and equable climatic conditions existing in 
Kerala. For example biological investigations relating to the
response of the insect to different varieties of rice in the

!

different agro-climatic zones and the suitability of the weed 
fauna of the different zones for the completion of the life

I
cyole of the bugs during off-seasons have to be studied.i
The Impact of different weather factors prevalent in the
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different agro-climatlc soneo on the population build up of 
the bug has to be studied. A comprehensive idea on the 
factors responsible for the population build up will help in

ii
evolving appropriate systems for hooping the pest population 
under control. ,

The feeding hablto of the bug are closely associated with 
the damage caused to the crop as the bug attacks the earheads. 
Studies have to be made to understand these associations 
precisely. Rico bug is one pest which is known to select 
strains resistant to toxioity of insecticides. So there Is 
need to examine the phenomena by appropriate toxicologies!

'  i

studies both in the laboratory and in the field. There exists 
a lacuna in our information on this aspect because the work 
done on this line is Quite scanty especially under epidemic 
conditions of h* acuta. '
' . I:

The economic threshold level for rice bug has not been 
worked out in India so far. The threshold recommended is 
based mainly on the finding of Byek (1970) from IRRI,
Philippines. Hence the economic threshold has to be worked 
out under the Kerala conditions*

Ih the light of the position detailed above a programme 
of investigations on the following aspects of L. aouta was 
undertaken during 1983 to 1985.
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(1) Biology of Ij. acuta on different varieties of rice*

(2) Suitability of rice land weed fauna present In the 
rioe fields as alternate hosts*

if
(3) Estimation of damage of L* acuta at different stages

i»

of development of grains.

(4) Assessment of economic threshold level of rice bug.
t .  .

(5) The relative toxicity of different insecticides to 
L, acuta bugs.

(6) Persistent toxicity of insecticides to the bug.

(7) Field evaluation of the efficacy of ineoctloides 
to L, acuta.

(8) Estimation of residues in the groin.

(9) The factors influencing population build up of 
b* acuta in the field*
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REVIEW 0? LITERATURE

Biology of L. acuta on different varieties of rice

Uichanco (1921) and Corbett (1930) observed that the 
female of L, acuta (Tiiurib.) mates when it is 7 - 25 days old# 
Austin (1923) and IBLsra (1968) reported that mting generally

1.

occurs la the isoming. Akbar (1957)# Mrs Guan Soon (1971) -
and Kalode and Tadava (197$) observed that the males generally 
are ready for copulation soon after emergence but the female

1

takes about 8 - 14 days to attain sexual maturity. Hisra (1969)i;
reported that pre-copulation period was found to variesfrom 
12-15 days. 1 .

The copulation was found to last for 4 to 572 hours 
(Mora, 1969),! 6 - 7 hours (Kalode and Yadava, 1976) and
2 - 6  hours (Hal, 1963).

if
A single fesmle laid about 250 - 300 eggs which are 

placed la rows on leaf blades of rice or grass (Anon., 1928), 
Corbett (1930); observed that the eggs are laid 9-41 days

13
after the female has reached the adult stage and the total 
©gg laying period ranged from 11-60 days, Biswas (1953) 
observed that pre-oviposition period vary from 10-25 days. 
Akbar (1957) stated that the mated female starts laying eggs 
3 - days after'copulation.
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Llm Guan Soon (1971) found that oviposit ion generally 
commences 9 — '41 days after the female has become adult and 
average oviposition days for a female lasted for 52 days# 
Ealode and Yadava (1975) reported that eggs were laid during 
night« approximately 17 hours after completion of mating.
A single gravid female laid eggs for 8 - 1 4  days with a daily 
mean oviposition of 3 - 23 eggs. Ral (1983) observed that

i

pre-ovipoaition period lasted for 1 - 5 days and oviposition 
period for 2-15 days# Female laid a maximum of 45 eggs,
The eggs were laid on the upper surfaces of leaves, usually 
close to midrib in rows of 6 to 10.

Lefroy (1906) reported that the eggs of Lehtocorisa 
are oval, almost black and somot?hat flattened# The egg 
period was reported to vary from 6 - Q days (Anon., 1919,
1920; Corbett, 1930 and Vonder Goot, 1949)# Variations in, i;
the Incubation period of 5 - 8 days have also been reported 
(Srivastva and Saxena, 1960; iuisra, 1969; Lira Guan Soon,
1971; Kalode and Yadava, 1975 and Rai, 1983)#. '

Since 1921 scientists reported that there were five
ii

nymphal instars and the nymphol period of rice bug lasted 
for 17 - 33 days (Uichanco, 1921), three weeks (Corbett, 1930), 
21 - 22 days (Van der Goot, 1949), 14-25 days (Biswas, 1953), 
16-17 days (Akbar, 1957; Sen Gupta and Behura, 1952),
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16 — 25 days (Srivastva and Saxena , 1960), 14 - 20 days 
(Hlsra, 1969), IB days (Rothehield, 1970), 13 -17 days 
(Kalode and Yadava, 1975) and 14-25 days by Rai (1983).

The longevity of L. acuta was reported to vary from 
3 - 4  months (Anon., 1919, 1928) and Austin (1923), According 
to Van dor Goot (1949) adults survived up to 4 - 6 months on 
rice and 6 - 8  months in grasses. The longevity was also 
observed to vary from 33 - 55 days (Akbar, 1957), 45 - 60 days 
(Srivastva and Saxena, 1964), 45 - 70 days (Eiera, 1969) and 
23 - 63 days (Rai, 1983).

i
Suitability of weeds as alternate hoots of bug

Various workers have described a number of hosts as food 
plants of L, acuta, ilbst of these plants belong to the families 
of Graminae and Cyperaceae, When paddy is not in the earhead 
stage, the insects feed on various other food plants. >

The weeds reported are Andronoaan ■anniilatus (Lefroy,
1906 & 1908; jCorbett, 1923; Srivastva and Saxena, I960,
1964), Cyperus Irla and Cypems rotundas (Srivastva and 
Saxena, 1960, 1964), Digit aria bifusculata and D. barglnata 
(Corbett, 1923, 1930; Srivastva and Saxena, 1964), Sjgitaria 
sanulnalia (Ghose et al., I960; Israel and Rao, 1961), 
BiohinocLdoa pllosa and E* colornm (Sen, 1955; Srivastva And 
Saxena, I960, 1964), Bleueino aegyptlaca and E. corooana
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(Corbett, 1923; Ghose ot al„ I960; Sen, 1961 and Israel
i 'and Hao, 1961), EraOTOBtlo nilosa and Fjrabrletylio miliaoea 

(Corbett, 1923; Srivastva and Saxena, 1964), leohaemmn
rufrqsum, Pnnicum barbatum. P, miliaro and P. ralliaeeura

;! — . — ..............

(Chopra, 1928; Sen, 1955? Ghose et al.. I960; Srivastva 
and Saxena, 1960, 1964 and Israel and Rao, 1961), Paanalam 
gô gbic.ulatuiri. paspalldinm flavldum and Peimisetum typhodQura 
(Hutson, 1920; Srivastva and Saxena, I960; Israel and Rao,■, -Hadava. w
1961; ICalode 1969; Msra, i960 and Kalode and

}V

Yadava, 1975)1

Besides the graminaceous and cyperaoeous plants as 
alternate hosts of the rice bug other crops like rubber 
(Anonymous, 1919 and Puttarudriah, 1961), Amaranthus sp. 
(Hutson, 1920; Puttarudriah, 1961; Sen, 1961; Srivastva 
and Saxena, I960 & 1964), screwpino (Pillal, 1923), Psidiuo 
gun.laba- (Puttarudriah, 1961), ^olanum melon^ena (Puttarudriah, 
5̂61), Sacchamim qfflcinarum. Zoa mays, Anluda sp, and Sorghum 
(Srivastva and Saxena, 1960 & 1964), Ehngjfera indica (Sen, . 
1961) and medicinal plants like Grevia hireuta and Blumca 

(hal arid Kakher̂ i, 1977) were also been reported.

Studies on the damage done to rice crop by L. acutja

tfiohaneo ' (1921) observed that the insect feeds by 
inserting a part of its stylet into the interior of rice 
grain in milky stage through a weak spot at the place
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where the edges of the large glumes meet to form the hull.
I! '

Dresner (1955) noticed the losses reaching 50 to 100#
■ u

in some flooded fields and losses always exceeding 10 - 20# 
In flooded and non-flooded fields respectively.

ii

SotbschiXd (1970) observed that an average of four fully 
milk ripe grains were probed by an adult per day but this 
increased to nearly S per day when the ears were at the early

. > j i

post flowering stage* Shore was positive correlation between 
the number of:grains in any one ear and the number probed 
but only about 10# of the available grains were attacked. 
Grains attacked at the fully milk ripe stage were able to 
produce only 40 - 60# of their normal endosperm content.
.It was tentatively suggested that 25# yield loss would result 
from the feeding activity of 1,00*000 adults/acre or in terms 
of feeding potential on .equivalent number of nymphs* Under 
severe cssob 90$ rice grains remained unfilled (Sands, 1977) 
whereas complete destruction of the crop was noticed by 
Smith (1981)

Assessment of 'E.g. level of rice bug

Halter son. c* (1976) observed that the studies
conducted in South Sulawesi, Indonesia, showed that the1 ;j
population density expressed as bug/m2 on logarithmic scale 
was significantly related to the percentage Infestation (on
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yield loss) on an arithmetic scale* It indicated that 1 - 2
i,

hugs/square metre shortly after flowering justified the applica
tion of chemical sprays, Dyck (1978) studied E.T* level of 
rice bug and fixed the threshold as 2 - 4 bugs/sq.m, Bandong 
(1977) observed I3*T. as 4 bugs/sq.m.

I;

Persistence of insecticide residues snraved on rice plant 
against X.* acuta .

, ii

.The persistence of insecticide residues on rice plant 
against L* acuta using insecticides fenthion, phosphamidon,
endosulfan, endrin, EPS, parathion, diasinon, mlathion and

!

gammaxene was'observed (.Anon*, 1969) and it was found that 
fonthlon had showed maximum persistence followed by phosphamidon, 
Qiidosulfan, endrin, BPH, parathion, diasinon, malathion, and 
gammaxene in the decreasing order.

' r  *

Insecticidal control of B_, acuta
. ii ^ *

In the early periods the control of rice bug was achieved 
using inorganic insecticides like lead ohrornate (Sen, 1919) and 
calcium cyanide (Brittain, 1926). Then the uso of derris and

i.

pyrethrum were, reported by Corbett (1957) and Tatoishi (1939) 
for rice bug control* The use of chlorinated hydrocarbons like 
DDT (Baptist, 1947; Kanagarathanem, 1956; I&rchandani, 1956; 
Srivastva and Saxena, 1964 and Baaerjee, 1975), BHC (Baptist, 
1947; Ramachandran, 1948? Saxena, 1954; Israel and Rao, 1954;
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Kao and Sasheer, 1957; Srivastva and Saxena, 1964 and 
Banerjee, 1975), ehlordon© (Kirchandani, 1956; Israel and 
Rao, 1961; Srivastva and Saxena, 1964 and Banerjee, 1975), 
toxaphene (Rivera and Galora, 1956f Srivastva and Saxena, 
1964), Aldrin andDieidrln (Srivastva and Saxena, 1964 and 
Sanerjoe, 1975) were alBO tried with success against B* acuta*

Hoarding the use of organophoephorua compounds, Sen and 
Srivastva (1955) found that when systox was applied the plants 
remained bug free* Rivera and Calora (1956) reported that 
5BPP and parathion were found to be effective in the control
. , i'

of rice bug* Veluouamy et al. (1977) observed that fenthion, 
phosphamidon, monocrotophos and dichlorovos were found effect
ive than BHG and carbaryl when an outbreak of B, acuta occurred 
at Olappalayam in Coimbatore District. Jayaraman and Veluswac^ 
(1977) found that malathion, fenthion, folidol and carbaryl 
were effective in controlling rice bug in paddy experiment 
station, Ambasamdram, Tirunelveli. Plllai et al. (1985) 
reported that oarbosulfan and doltamethrin sprays kept the 
Bentocorlea populations low throughout the seasons# Argente

i -  ,
and Heinrichs (1983) proved monocrotophos applied at 0.75 kg 
al/ha was the iaost effective insecticide against rice bug, 
lindane providing control for one day and carbaryl being 
ineffective# ■
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Residues.of insecticides An grains of rice plants sprayed 
against aonta

Jain at al, (19S0) conducted a field study to determine 
the residues of disulfoton and phorate broadcast one week 
after transplanting to control early post complex of rice and 
sprays of HCH, lindane, ondosulfan, malathion, fenitrothion, 
chlor/)pyrifost applied at the tin© of earhead emergence to 
control rice bug 1, acuta* No residues of the compounds were 
detected in the grain or straw on 75th day when the plants 
were harvested; the only compound found in plantB at harvest 
was lindane with 0.15 ppm of residues in the grains.

Bffect of_. climatic factors on the population hmiri n-p 
1». acuta . ‘

It was stated that Iientoeorisa was more aotive in 
September-October (McKay, 1916) and ITovember-December 
(Uichanco, 1921 and Austin, 1922) towards the end of rainy 
season, in presence of cloudy weather and its activity stops 
abruptly with the intervention of heavy rainfall.

Sen (1954), Ghose et al, (1960), SrivaBtva and Saxena 
(1964), Israel'and Rao (1961), Singh and Chandra (1967),
Misra (1969) observed that when early summer rains of short 
duration with high temperature in April to June-July occur
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the peat feeds on various millets and grasses; therefore 
chances of damage to paddy are greater in subsequent months*

Garg and Sethi (1981) observed, during Khariff seasons 
in New Delhi that weekly averages of 28.59°C temperature, 
69*55#,R#^. end 0 - 71*7 mm rainfall favoured the population 
build up of rioo bugs.
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Eass gearing o£ *L<* baS acKfe <5!han'b‘> 1,1
lab orator:/.

TiQntocorisa aouta tod cultured in the laboratory on 
•Jaya' variety of rice. She.plants wore grown in pots 
(6 cm x 15 cm) and enclosed in cylindrical rearing cages 
(0.75 m x 1 m), of nylon mesh, with top closed with muslin 
cloth. A pair of L. acuta adults was released In each cage 
when the grains had reached the milky stage. The eggs laid 
by the insect were allowed to hatch in the cages and the 
emorging nymphs also permitted to feed on the milky grains. 
The plants in tho cages wore replaced with fresh ones having 
milky grains as and when found necessary. The first instar 
nymphs and adultB required for the various experiments wero 
taken from these cultures.

Assessment of the effect of rlco varleties as hosts...on 
biology of D. acuta.

Different rice varieties vis. Jaya, Jyothi, Triveni, 
Favishorn and Earthika wero raised inj pots (6 era x 15 cm) 
and when the grains attained milky stago, the plants were

■ ienclosed in cages mentioned above. One first instar nymph 
collected from the culture maintained in the laboratory was 
introduced in each cago and ten such replications were main
tained for each variety.

MATERIAL S AND riSTHODS
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The effect of the varieties on the biological features 
of the insect m s  assessed In terms of duration of different 
stages, survival of different lusters, pre-oviposition and 
oviposition periods, fecundity and longevity. Fresh plants 
were provided at intervals of 3 days (Seinrichs 2d

1982).

Biology of L. acuta on alternate weed hosts found in 
PQflfly fields -

The common rice-land weeds were collected from the field 
and planted in pots (6 cm x 15 cm). At the end of one or two 
weeks the plants were enclosed in cages as done in the case of 
rice mentioned above* Different instars of the insect were 
confined individually on the potted weed plants. Survival and 
duration of different life stagOB as well as the longevity and 
fecundity of the adults wore recorded.

Estimation of damage caused by I*, acuta to rice earhead at 
different stages of /grain formation ,

With a view to ascertaining the nature of damage on the 
grains at various stages of growth, adult bugs starved over
night were individually confined on the panicles at the 
respective growth stages* In each cage grains formed from 
flowers opening on the same day were retained and the unopened
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florets wore clipped off with scissors. A single hug was 
allowed to feed for 24 hours and then It was removed from 
the cages.

There were three replications for each growth stage of 
grains. The earheade exposed to the feeding of the insects 
were allowed to remain in the confined conditions. The grains 
harvested were grouped into full grains and chaff. Another 
set of rice plants in the flowering stag© were kept simultane- 
ouely without exposure to the bugs which served as control.

The actual damage caused by the pest was also determined 
on the basis of stylet sheaths in the grains detected by the 
Aoid-Fuchsine Staining Technique of Litsinger et gif (1981).
The grains were stained in a medium containing 1 part each of 
phenol, lactic acid and water; 2 parts of glycer'ine and enough 
acid-fuohsine dye, for 10 minutes* The stained grains were 
then washed in water to remove excess stain. When examined 
under the microscope the stylet sheaths present could be seen 
go minute tubes stained red.

Determination of economic threshold of L. acuta on rice

A field experiment was conducted at the Cropping Systems 
Research Station, Earamana to determine the economic threshold 
level of It, acuta. Field cages (t m x 1 m  x 1m) were used
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for those studies, The different levels of insect populations 
wore mintained in the cages by introducing definite number of 
adults in the oages. The levels of population maintained were 
0, 1,2, 3 and 4 bugs*
, There were four replications for each population level* 

The insects released into these cages were carefully watched 
and dead ones, if any, were replaced, When the grains reached 
maturity, the crop was harvested. The grains were sorted into 
full grain and chaff, The possible yield gain per hectare was 
computed. The cost of pesticide application was also worked 
out. Economic threshold was assessed on the basis of the cost 
of pesticide applications and the resultant gain for the 
cultivators (Gittinger, 1976) and the benefit cost ratio was 
calculated on the basis of tho oost of control operations 
and the gain in yield, .

Assessment of the relative toxicity of different Insecticides 
toji^ocuta. 1 .

The relative toxicity of the commonly available insecti
cides to adults of 3j* acuta was assessed in the laboratory by 
bioaesay. The insecticides used were the commercial formula
tions, Graded concentrations from the emulslfiable con
centrate, formulations of the insecticides were prepared by 
addition of required quantities of water*
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The Insects were taken Inside petri dlBhes and covered 
with wire nets of 40 mesh, sprayed with one n£L each of the 
spray fluid undos a Potters Tower} they were allowed to dry 
under a fan and the hugs transferred to cylindrical jars of 
sise 20 cn x 20 cm containing fresh rice earhead, held 
within specimen tuhes containing water. I-Ibrtality observa
tions on the bugs were recorded after 24 hours of spraying and 
the data were subjected to probit analysis (Einney, 1962) 
after correcting for the mortality using Abbot's formula 
(Abbot* 1925).

Assessment of persistent.toxicity of different insecticides 
sprayed on rice crop to L, acuta

*

A pot culture experiment was carried out to study the 
persistent toxicity of insecticides sprayed on rice plants 

£,* acuta. The potted plants at the ear bearing stage were 
sprayed with different Insecticides with a. knapsack sprayer 
at the recommended dosage. Ten one-day-old adult bugs were 
released on each plant at different Intervals after spraying 
and the bugs were confined on the plants with the help of 
wire mesh cages. The mortality of the bugs was recorded 
24 hours after the release. There, wore three replications 
for each treatment• Plants sprayed with water, alone served 
as control. The sprayed plants were subjected to weathering
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and the persistent toxicity was ascertained as described 
above at different intervals after spraying. The persistent 
toxicity was determined by calculating PT index following the 
method of Pradhan (1967).

Relative efflcao.v of insecticides in the control of 
m * fciiftte th* field

Two field experiments were laid out adopting R.B.D, in an 
infested field at Vollayani# to find out the effectiveness of. 
12 insecticides (Table 6), The insecticides used were applied 
in the field on need basis*

Observations on pre-treatment and post-treatment popula
tions of the bugs wero made. The population was aoseesed by 
sudden trapping of the bugs in a cylindrical cage of 50 cm 
diameter and 125 cm height covered on the side and top with 
polythene sheet. Ton- such lots were trapped from each plot 
and counted. . The grain : chaff ratio based on the wei^tt at 
harvest was assessed and cost - benefit ratio was also 
worked out.

Estimation of residues of insecticides in the grain

The residues of the insecticides, malathion, methyl 
parathion and fenthion in the harvested grains were estimated 
colorimetrically following the method of Gets and Watts (1962) .
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Observations on the environmental factors on the population 
of L, acuta

Observational data were collected for the two crop 
seasons of 1983-94 and 1984r85 on the population fluctuation 
of It, acuta In the Erivandrun District. For this two con
tiguous '©las*. in each of the three subdivisions of the 
District were selected and the data on tho area cultivated, 
the tine of planting, varieties cultivated, the population 
fluctuation and the infestation pattern of L. scuta in these 
fields, and on the other host plants, yield based on crop 
cutting surveys and the weather parameters like temperature, 
relative humidity, rainfall, etc. were collected. Correla
tions wore worked out between the weather factors and the 
population of the bug, the results of which are presented 
in detail.



RESULTS
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Effect of different varieties of rioa when used as host 
on the biology of Lentocorina acuta— —    ■ » » —  — i— — BM— — I W

5?h0 various biological features of It* acuta as observed 
when reared on different varieties of rico are presented 
below (Sable 1),

Efating and oviposit ion.

It is observed that the adults mate 2 - 3  days after 
emergence and tho mating of each pair continues for 4 - 5  
hours. She pre-ovipoeltion period is found to vary from
3,5 - 4*4 days on an average on different varieties and the 
ovipooition period from 51*40 days to 54*20 days on an average, 
Hie pre-oviposition period is found to be higher when reared 
on lavish am (4*40 days) followed in the descending order by 
Jaya with 3*90 days, Karthika with 3*70 days, Jyotbi and 
Triveni with 3*50 days each on an average*

As regards oviposition period of adult bugs it varies 
from tho lowest 48 days in Jaya to the highest 57 days in 
Trivoni* Relatively the oviposition period is highest when 
reared on Triveni with an average of 54*20 days followed in 
the descending order by Ravi sham with 55.60 days, Jyothi with 
53.50 days, Karthika with 52.00 days and Jaya with 51.40 days.



Table 1 . Duration of different stages (in days)* of L. acita on different varieties of rice

Variety .
Preovi-
■oosition

Ovi
position
period Fecundity SBS ' Eysphal periods Adult 1ongevity

period period I 11 III IV V Total Kale Female
Jaya 3.90 . 

(2-5)
51.40 
(48-54) 160.00

(153-163)
6 . 2 0
(4-7)

2.50
(2-4)

3.80
(3-5)

3 - 0 0
(2.5-4) 5-50

(3-5)
5-50(4-6) IS. 50 70.40

(68-72) 79.60 (77-81 )
Jyothi 5-50

(2-5) 53.5° (50-55)
161.00 
(157-164)

6.40
(5-7) , 3.30 

(2.5-5
3 - 2 0
(5-4)

3 . 1 0
(2-4)

4.40 (3-6) 4.20(3-6) 13.20 71 . 00 (G8-72) 30.50 
(79-31 )

Triveni 3.50
(3-4)

54.20
(53-57)

151.50 
(157-154)

5.90
(4-7)

3 . 1 0
(2-4) 3.30

(3-5)
4.40
(3-5)

4-30
(3-6)

4.50 
(3-6) 19.40 72.50

(69-72)
Si .00 
(79-33)

Pavisham i. 40
(5-6)

53-SO 
(52-55) 159.20

(157-154)
6 . 00
(4-7)

2.50
(2-4)

4.50
(3-5)

3 . 2 0
(3-4)

4.50
(3-6) 5.50

(4-5)
1 9 . 2 0 ' 70.70 

(63-71)
SI .40 
(SO—S3)

Earthika 3.70 
(5r5)

52.00
(50-55)

150.30
(159-162)

5.50
(4-6) 3.30

(2-5)
3 . 1 0

(2.5-4)'
4.20

(3-5-4)
4 . 20  
(3-6) 4.20

(3-6)
1 9 : 0 0 ' 70,SO' 

(65-71 )
■79.60 
(77-31)

* Keans of t en repli cat ions. Range ir. durat:Lons are given in parentheses.

A IT 0 7 A

(Preovi-
positionperiod)

Source
Treatment

Total

df
45
/i~T

49

ss
6. 66

777.25-r
787.68

MSS
0.14S8

194.25

f ■ 

0.0076
(jrd instar 
nymph period)

Source
Treatment 
Error 
'Total

df
45

4

43

S 3
5.58 

79S.22 
804-60

■ HSS
0 . 1 2 0

1 9 9 . 5 0.0068

(Oviposi Treatment 45 33.77 0.866 (4th instar Treatment 45 6.SI ' 0 . 1 5 1 1tion period) Error 4 478.85 119.25 0.0096 nymph period) Error 4 729.19 182.25 0.0085
Total 49 517.62 Total 49 836.00

(Fecundity) Treatment 45 42.11 0.9333 (5th instar Treatment 45 4.31 0.0956
Error 4 VJ1 4* 127.75 0.0073 nymph period) Error 4 811 .15. 202.78 0.0005
Total 49 6 1 3 . 5 5 Total 49 815.46

(Sgg period) Treatment 45 8 . 7 7 0.200 (Male Treatment 45 35.11 0.7778
Error 4 678.77 169.75 0.0111 longevity) Error £ 777.16 194.5 0.0051
Total 49 687.54 Total 49 812.27

(1st instar Treatment 45 ‘ 11 .22 0.267 (Female ■ I 
Treatment 45 39.H 0.8667nymph period) Error 4 818.12 204.54 0.0013 longevity) 1
Error ' 4 771.11 193-0 0.0056

Total 49 829.34 Total 49 810.25
(2nd instar Treatment 45 6.44 0.1444nymph period) Error 4 756.55 199.2 0.0072

Total 49 802.99
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The fecundity is observed to be higher in the bugs 
reared on the variety Triveni (161.50 eggs per bug average) 
followed by Jyothi (161.00 eggs), Earthika (160.30 eggs),
Jaya (160.00 eggs) and finally Pavisham (159.20 eggs) in the 
decreasing order.

The egg

The eggs are laid in regular rows usually on. the upper 
surface of the.leaf but sometimes on the lower surfaces also. 
The egg is boat shaped or oval, the lower surface being 
attached to the loaf surface by means of a white gummy sub
stance which hardens on drying. The freshly laid eggs are 
reddish brown in colour when laid but soon becomes dark brown. 
The number of eggs laid by a single female varied from 159.20 
to 161.50 on an average.

The incubation period of the egg varies in different 
host varieties, the variation being 5.5 to 6.4 days on an 
average. It is found to be highest in the case of eggs laid 
by the bugs reared on the variety Jyothi (6.4 days) followed 
by Jaya (6.2 days), Pavisham (6.0 days), Triveni (5.9 days) 
and Karthika (5.5 days).

The nymph
■ . ■ tWe.iVThe nymphs are found to moult four times during it's life

cycle and hence passes through, five instars. Table 1 shows
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tho duration of different nymphal instars on different 
varieties of rice, the average total nymphal period is higher 
in the bugs reared on the variety Triveni (19*4 days) followed 
by Pavlsham <19*2 days), Earthika (19*0 days), Jaya (18,5 days) 
and Jyothl (18,2 days) in the decreasing order.

The newly emerged bymphs are tiny and yellowish green 
coloured. The second to fifth instar nymphs are brownish green 
in colour, the succeeding instars being correspondingly bigger 
and more brownish. The wing is found to develop from fourth 
instar. A characteristic buggy odour is emitted from the 
second instar to the adult stage. The nymphs are sluggish and 
do not feed 2 - 3  hours before moulting.

The adult

It is observed that (Table 1) the adult longevity also 
varied depending upon different varieties on which the . bugs 
are reared. The female adults live longer and are stronger 
fliers than the males. The longevity of female adults varies 
from 79.6 to 81,4 days on an average, Tho longevity is higher 
in the bugs reared on the variety Pavisham (81.4 days on an 
average) followed by Triveni (81.0 days), Jyothi (80,5 days), 
Earthika (79,6 days) and Jaya (79,6 days) in the descending 
order. The male adults live 70,4 days to 72.5 days on an 
average on the different varieties of rice. The longevity of 
male adults is high in Triveni (72.5 days on an average)



Table 2, Duration/survival of different stages (in days)* of L. acuta on different weed plants
■i

Weed Fecun Egg Bymphal periods Mult longevity
dity period I II III ' 17 V Total Kale Female

EehinocJrioa
coionuin 61 .00 

(57-64)
,5.00(4-6) 3.20

(2-4)
3.50
(3-4)

3.30
(3-4)

, 4.00 
(3.5-4.5)

4.50
(4-5)

19.00 54.20(51-58) 58.50
(55-60)

EchinoeJvloa. 
: orusgalli 59.00 (57-61) 4.50

(3-5)
2.50
(2-3.5)

,3.30
(3-4)

4.20
(4-5)

4*50
(3.5-5)

5.00(4-6) 19.50 52.60
(51-54)

56.00(54-58)
Cynerus
iria 0 . 0 0 — 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0.50

(0-1) - ' 21.50
(20-23)

30.60
(28-32)

Fimbristylis
miliaeea

0 . 0 0 ( — ' 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0.60
(0-1) - 20.30

(18-21)
28.20
(27-29)

Cynenm
rotundus

0 . 0 0 - ' 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0.80
(0-2) - ‘ 31.00 (30-32)

34.50(35-36)
Camelinasp. 0 . 0 0 - 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 — 5.40

(4-7)
11 .00 
(10-13)

Xiiidyyirria
narvifolia 0 . 0 0 - 0 . 0 0 , 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 - 7.50

(6-9)
10.50(9-12)

rionocoria
vaginalis 0 . 0 0 - 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 - 4.70 10.00

Brachmea
ramosa 0 . 0 0 - 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 - 10.50(9-12) 15*40(14-16)

Cy-ooruo
diformis 0 . 0 0 — 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0.80(0-2) - 29.20

(27-31)
38.30
(37-41)

Paulcum 
renens 1.00

(0-3)
— 0.80

(0-2) 1.00(0-2) 1.00(0-2)
1.20
(1-2)

. 1.80 
(1-2) — 38-50

(37-41)
45.40
(43-47)

* Heans of five replications.
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followed by Jyothi (71*0 days), Earthika (70*8 days)#
Pavisham (70*7 days) and Jaya (70.4 days) in the descending 
order« It la observed that in the very old male and female 
adults In which the oviposition period is over, there is a 
distinct colour change of white to yellow on the ventral side 
of the abdomen, The females can bo distinguished from males 
by their pointed abdomen as compared to the swollen rounded 
cup shaped abdominal tip of the males. The statistical analysis 
of the data on biological observations of rice bug on different 
varieties indicated that there is no significant difference 
between the different growth stages of the bug in the different 
varieties. •

Effect of different woods as hosts on the biolomr and 
survival of I>. acuta

The studies show (Table 2), out of eleven species of weeds 
used as hosts, L. acuta can complete its life cycle on 
EchlnoolilogL colonuro and EchlnocJaloa. crusrealli only. A female 
bug lays on an average 61 eggs on E. ooltmum and 59 eggs on 
S. crusgalli. The incubation period is 5 days on an average 
(range is 4 - 6 days) on E, colonum and 4.5 days (range
3 - 5  days) on E, cruggalll. The different instare of nymphs 
survive and moult to the next instars, the mean durations of 
the first, second, third, fourth and fifth instar being 3*2,
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3*5$ 3*3$ 4*0 and 4*5 days In E. oolonum and 2*5, 3*3$ 4*2,
4.5 and 5*0 in 33* crusgalli respectively. The total nymphal 
period lasts for 19 days on an average (15*5 to 21*5 days) on
S. colonum and 19*5 days (16*5 to 23*5 days) on E, orusaalll. 
Eegarding the longevity, the female bugs live on an average 
of 59*50 days on E. colonura and 56*00 days on E, omsgaili,
The male bugs live on average of 54*20 days on E. colonum and 
52*60 days on 2§* orusgalli.

On the other weeds namely, Cyporus iria* gynerus rotundus. 
Fimbriatylis millacea. Lu&ulgda tsarvlfolia. Ifonocorla vaginalis. 
Braphmoa ramoea. Cy-perus diformls. Camelina sp* and Panicum 
renen.B none of the stages of the nymphs survive on them*
However* two pairs of bugs are found to mate on the weed 
Panicum rouens and 0 - 3  eggs are laid, but the eggs failed 
to hatch.

i

Different nymphal instars also survive for 1 - 2  days 
on P* re-pens, but die without moulting. Tho fifth instar

i

nymphs of L* acuta survive for 1 — 2 days on the weeds 
Cynerua iria. Fimbristylis miliacea* Cynerus rotundus and 
Qgsegns. diformis but there is no further development towards 
adulthood.

The adult longevity is found to vary from 4.7 days to 
38*5 days in the case of males and from 10 days to 45.4 days
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Sable 3* Damage caused by L. acuta to rice grain 
when exposed to Infestation at different 
occasions after flowering.

Days after flowering
Per cent chaff formed Treatment 

□©ana for 
comparison

Mean
stylet
sheathnumberExposed to bug Control

3 6.97 ( 9.99) 6.42 ( 8.03) ( 9.01) 0.00
5 11.17 (15.42) 10.04 ( 7.39) (11.41) 0.00
10 27.70 (31.51) 0.90 (17.47) (24.49) 16.70
15 49.26 (44.01) 7.98 (16.43) (30,62) 38.20
20 4.50 (11.76) 5.20 (10,27) (11.02) 1.30
25 5.00 (12.56) 5.04 (12.67) (12.61) 0.00
30 4.17 (11.47) 3.50 (10.93) (11.21) 0.00
Mean (19.64) (11.88)

C,D, (1) Between days o 9,7784 (2) Treatment vs. Control « 5,2268
ValUGS in parentheses indicate angles.

A II 0 V A
3ource df SB HSS f
Treatments 13 4097.80 315.22 4.60
A 1 632.18 632.18 6.06
B ' 6 2480.01 414.67 9.24
A x B 6 977.61 162.94 2.38
Error 28 1914.95 63.39
Total 41 6012.75
S.E. a 4.776 C.D,fA]\ = 5.227C.D.(3) » 9.778

C.D. (AxB) a 13,829
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In the ease of.females on tho various weeds. The adult 
longevity is observed to be highest on Panicum repona where
i

the male bugs live for 30*5 days on an average and the female 
bugs for 45*4 days. This weed was followed by Cynenia rotundus 
and Cvnerus dlformis where the male and female bugs live for 
an average of 31*0 to 29*2 days and 34*5 to 30*3 days respect
ively. In the case of PimbriBtylis meliaoea and Cyperus iria 
longevity of adult male varies from 20.3 to 21*5 days on an 
average and that of adult female from 28*2 to 30.6 days 
respectively. In the weeds Camelina sp. Iiuflvl&ia parvlfolia. 
Iftuaocoria vaginalis and Braohemea raraosa the longevity is low 
being 4.7 days to 10.5 days in the case of males and 10 to 
15*4 days in the case of female bugs.

Relative susceptibility of rioe earheada to attack by 
L. aouta at different stages after flowering

Results presented (Table 3) show that the maximum number 
of chaff produced as a result of attack by tho adult bug isi

when the earheads are subjected to attack by the bugs on the 
10th and 15th day after flowering. The mean chaff produced 
by the bug is 27*7 per cent on the 10th day as against 8*9 per 
cent in control (free from bug infestation) and 49*26 por cent 
on 15th day as against 7.98 per cent in control.- It is thus 
indicated that ,the period from 10th to 15th ̂ day after flowering 
is the most vulnerable stage for tho attack by the pest.



Eable 4. Grain and chaff yield caused by different population of 
rice bug infesting the earheed

Ho. ofhugs per 
Sq.ES.

Keangrain
ylc&d
<6>

Kean quantity 
of chaff 
<g)

Sotal
yield
(2*3)

Actual yield* (if protected)
Gain in 
yield 
(g)

& yield 
reduc
tion

Benefit/^ 
cost ratio 
for control operations 
(per ha)

1 2 _____3 . 4 5 b 7 3
0 350 20 370 350 0 —
1 292 28 320 300 50 8.75 4-72
2 261 55 316 296 54 17-41 5-04
3 142 125 267 247 103 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

(per hectare) * Ro. 211/-'
Cost of paddy per kg ~ Ra. 2/-

roCO



Presence of stylet sheathe Indicating feeding by the bug on 
the grains is alee seen only on the grains exposed to the 
bugs on the 10th and 15th day, the mean number of stylet sheath 
being 16*7 and; 38,2 respectively. On the 20th day the number 
of stylet sheath is very low (1,3 on average), I7o stylet 
sheath could be detected on the other occasions.

Determination of economic threshold level of X> acuta in 
the field . ! :

fhe results :(fable 4) indicate that the yield In the 
plots completely protected from the bug infestations is 
maximum with an average of 350 g grains and 20 g of chaff 
per 1 sq,m of crop, In the plote infested with different 
population levels of 1, 2, 3 and 4 bugs per plot, the mean 
grain yields are 292, 2t>1, 142 and 100 g and chaff 28, 55,
125 and 155 g respectively* It is also seen that the 
percentage reduction in grain yield due to the infestation 
levels of 1, 2, 3 and 4 bugs/sq*m is 8,75, 17*41, 46*82 and 
60,78 respectively. If the, crop is protected completely from 
infestation the gain in yield due to the control operations 
vould bo 50 to, 115 g P®r plot as calculated from the above 
values, Ehe benefit-cost ratio then works out to 4#7i,5,04, 
9,72 and 10*85 for the population at 1, 2, 3 and 4 bugs per 
plot respectively.



hog dose - probit mortality relationship 
between different insecticides and 
adults of rice bug L* acuta.
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Sable 5. Relative toxicity of different insecticides to the adults ofrice bag, b* acuta. '
Insecticide
formulations Heterogeneity Regression equation LC^q Fiducial limits Relative

toxicity

HCH
Sevin
(carbaryl)
Ketacid
(methyl parathion)
Halathion(taalathion)
2olone
(phosalone)
Lebaycid
(fenthion)
Dimecron
(phosphamidon)
Kuvacron 
(monocrotophos)
Ekalux
(quinalphos)
Anthio
(formothion)
Rogor
(dlmethoate)
Sumithion
(fenltrothion)

x2 OB 2*43 y a 1.14x + 3.1609 0*04180 0.03670 & 0.04872 1
x2 S3 0*89 y « 0.394x + 4.772 0.03540 0.01853 & 0.4214 1.18

x2 m 1-35 y a 1.0357* + 4.107 0.00729 0.005272 St 0.009350 5.74
X2 ae 2*21 y a 1 «723x + 3.691 0.00575 0.00475 * 0.00624 7*26
z2 a 1.46 y a 0.996x + 3.491 0.03282 0.02532 * 0.05162 1.27
x2 - 1*52 y ts 0.937x + 4.276 0.00592 0.004821 * 0.006781 7.06

x2 ac 1.68 y a 1.392x + 3.643 0.00952 0.007515 St 0.00994 4.39

x2 a 0.98 y * 9076x + 3.241 0.01762 0.01021 & 0.02472 2.37

X2 - 1.31 y a 1.327s + 2.894 0.03911 0.01911 & 0.04921 1.07

x2 » 0.98 y e 0.9101X + 4.317 0.00583 0.004926 St 0.00692 7.42

X2 a 1.39 y - 1.325* + 3.315 0.01864 0.01364 St 0.02281 2.24
X2 a 2.01 y * 1*424x + 3.288 0.01603 0.01137 & 0.02137 2.61

C*J



Fig* 2. LG^q values of different insecticides 
against adults of £* aeuta.
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Relative toxicity of different insecticides to L. acuta

Resulto (Table 5* Pig* 1 and 2) show that malathion is the 
nost highly toxic to the bug with an bC^ value of 0*00575 
followed in the decreasing order by formothion (0*00503), 
fenthion (0*00592), methyl parathion (0*00729), phosphamidon 
(0.00952), fenltrothion (0*01603), monocrotophos (0*01762), 
dimethoato (0*01864), phosalone (0*03282), oarbaryl (0*03540), 
quinalphos (0*03911), and HCH (0*04130) when their formulations 
are used against b. a out a. Taking HCII as the standard the 
insecticides oarbaryl, methyl parathion, malathion, phoBalone, 
fenthion, phosphomidon, monocrotophos, quimlphos, formothion, 
dimethoate and fenltrothion are 1.18, 5.74, 7.26, 1*27, 7*06, 
4.39, 2*37, 1.07, 7.42, 2.24 and 2.61 times as toxic as HCH 
to the bug, respectively.

Persistent toxicity of different insecticides to B. acuta 
when applied as sprays on plants

Results (Table 6, tfig* 3) show that three days after 
spraying methyl parathion causes the maximum mortality of 57*49$ 
followed by malathion (54*45$)* -All the other insecticides 
produce mortalities ranging from 44*33 to 47*75$ are found to 
be on par.

After five days of treatment malathion, methyl parathion, 
fenthion and phosphamidon gave the percentage mortality ranging 
from 46.64 to 51.86. This is followed by phoealone (44.34) 
which is on par with all the other insecticides.

1
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insec t i c id e s

In s e c t ic id e

Quinalphos 

rormoLhion •

rhosnlone ■

Mil". fchion 

Eon thion 

Rime thoat e 

Phonphamidon 

Eonitroth ion . 

non
-Oarhnryl 

Methyl, para thion

Monncrotophos

CJ).

Days a f t e r  spray ing

10 M 1 B PT Xnder
111

44.34
- ' ( H Z

42.11
j .3.j :

. 36.38
M l

8.47 0
(61

0
T D  - (8)

0 360.0047.75 4 1 . 0 1 37.58 31.03 10.81 0 0 508.7647.75 44 .34 34.95 36.38 8.47 0 0 540.4054.45 51 .06 47.75 44.34 42.11 36.11 ■ i . 03 8 , 5 0 1092.7547.75 46.64 43.23 39.09 32.42 30.55 0 . 5 0 0 802.41

■ : 
-P
*

\>
J

•Ei
. 39.81 31 .70 0.47 0 0 0 0- - - 367. V47.75 46.64 42.11 36.30 ' 30.55 27.29 1 0 . 4 7 0 726.01144.33 43.27 36.53 35.00 20.69 0 0 ' 0 530.04CMCM 

: 
■tf- 

1

4 3.27 57.50 29.16 8.47 0 0 0 456.68
45 . 44 4 1 . 0 1 37.50 30.55 8.47 0 0 0 466.20
3 7 . 4 9 40.90 46.60 42.11 39.75 32.42 3 1 . 0 3 2 7 . 2 9 1281.25
4 4 . 3 4 42.12 42.11 35.00 10.34 0 0 0 540.00
3.72 6.35 5.27 1 1 .20 18.08 3.97 1 0 . 0 9 7 . 4 3

---  ■

Means o f  th ree  r e p l i c a t i o n  o f  percentage m o r ta l i t y .  

* A N 0 V A
Source d f OB MSS . f

(0 R ep lica t ion 2 3.90 1 -95 0.404
Treatment 11 396.91 36. 08 7.47
Error 22 106.27 4.83

__ T o ta l 35 507.09

( 2 ) R ep l ica t io n 2 9.26 4.63 0.329
Treatment 11 428.34 58.94 2.767
Error 22 309.64 14.07
T o ta l 35 747.24

(3 ) R ep l ica t ion 2 38.57 19.29 1.994
Tren tmont 11 742.63 67.51 6.98
Error 22 212.73 9.67
T o ta l 35 993.93

(4 ) R ep l ic a t io n 2 704.00 352.00 3.009
Treatment 11 7215.33 655.94 5-766
Error 22 2506.84 113.95
T o ta l 35 10426.17

(5)

Source

R ep l ica t io n
Treatment
Error
T o ta l

M  sa ,M33

(6 ) R ep l ic a t io n  
Treatment 
■Error 
T o ta l

2
11
22

35

82.27
4459.98
962.71

5504.96

41 .14 
405.45 
43.76

0.9400
9.26

2 22.74 11.37 2.073
11 8IO6 . 5 7  736.96 134,399
22 ' 120.63 5.483 ■
35 8249.95

(7 ) Replication
Treatment
Error'
T o ta l

2 222.13 111.06 3 , 1 3 0
11 5U7.32  467.94 1 3 . I I 0
22 780.46 35.48
35 6149-92

(8 )  R ep l ic a t io n  
Treatment 
Error 

• T o ta l

2 29.92
11 2130.95
22 424.42
35 2505.30

14.96 0.7766
193.72 10.04
19.29



Persistent toxicity of different 
insecticides sprayed against adults of 
L. acuta.
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Seven days after treatment also a similar trend is shown 
by malathion, methyl parathion and fenthion with mortality 
ranging from 43-25 to 47*75$. This is followed by monocroto
phos irnd phosphamidon (each with 42.11$) and formothion, 
carbaryl and HCK each with 37.58/3 mortality. Fenitrothion, 
quinalphos, phosalone and dimethoate produce least mortality, 
of 31-70 to 36*56$- .

After ten days of the treatment though mlathion, methyl 
parathion and fenthion give 39-89 to 44.34$ mortality of the 
bugs, they are on. par with phosphamidon, phosalone, monocroto
phos and fenitrothion with mortalities of 35.00 to 36.38$. 
Pormothlon, oarbaryl and HOH produce low mortality of 29*16 to 
31*03 and are on par* Quinalphos and dimethoate are the least 
toxic on the tenth day.

Almost a similar trend is revealed by the various 
insecticides on the 14th day after spraying with malathion, 
methyl parathion, fenthion and phosphamidon, producing 
mortalities of 30*55 to 42*11$. Formothion, fenitrothion, 
monocrotophos, phosalone, carbaryl and HCH give mortalities 
of 8*47 to 20-69$ and are on par. Quinalphos and dimethoate 
have completely lost their toxicity.

On the 18th day after spraying, malathion, methyl 
parathion, fenthion and phosphamidon show persistent toxicity 
giving mortalities of 27.29 to 36*11$* They show 8.47 to



Table 7. ?er cent reduction m  rice bug population In field caused by different insecticide sprays St different intervals after spraying*

Ineectlolde ■ Dosage
1stpre-connt

Treatment ' 1st spraying 2ndprecount

Treatment 2nd opraylng ' drainyield drainchaffratio

Cost benefit ratio for control operations
Days after spraying 
1 3 4

Days after spraying 
1 3 4

i*i 12) . 13; (4) (5) __ 16) ■ yar- (4J
, Malathion . . ' 0( 1 "■ . ■ 70 ' 75.72 7 7 .1 3 86.60 22 90.70 95.76 9 7 .15 200.00 6.00:1 1l 9.525
Methyl parathion * 0.05 ' '■ 61 72.71 76.08 78.36 30 92.62 93.52 94.76 180,00 5.00:1 1:11.25

■/Fenthion,' ■■' , . ‘ ,■ • 0,1 ■ 50 69.92 64.92 64.09 50 68.62 84.36 91.85 i00.00 7.50:1 1: 6.25
f Phoeiihanidon ", ' ■ 0 .0 5 ■'53 68.90 57.09 59.98 52 66.05 67.87 .81.35 170.00 4.10:1 1:11.25
/ fenltrothion 0 .1 : 57 69.98 64.92 56.00 48 65-32 70.16 79-20 170.00 4.00:1 1: 6.25
-„Konocrotophoe ‘ ■■ ,0 ,0 5 •. 52 . 56.59 59.55, 49.12 40 66.62 71.09 77.78 160.CO 3.00:1 1 : 6 .4
• phoMlorie (.. '/0I07 ■' 57 ■' 49.13 52.65 48.59 69 72.52 75-44 77.75 150 .0 0 2.60:1 1: 6.3' "
■ .Dlnethbata 1; '1 ,, i„ ■ . t■/0..05 ■ 70 • 47.37 52.79 48.59 50 ’ 66.67 68.79 74.64 150.00 > 3.10:1 1: 6.8
• Pormothlon '' \ "", ’• '0.05 51 ! 40.26 48.91. 29.27 48 63.13 66.67 72.13 15 0 .0 0 3.50:1■ ’ 1: 5.95Quinalphos' ■ , 0.05 52 36.69 28,22 24.95 50 59.60 67.29 70.94 15 0 .0 0 1,85:1 -

*
■ 1: 6.25

■Carbaryl ■ ' 0.2 65 26.30 28.07 19.03 52 63.31 67.61 70.00 148.33 2.85:1 - 1: 3.2HCH;-,. ■f * « 'i if ‘ ' 1 * 1 0.2 ,if r 57 ■, 16,55 14.55 3.80 39 59.60 64.28 67.65 100.00 1.2 :1 1: 3.95 '.Control:< 1, . ’ 5? 16.23 1 .6 5 . 3.09 . 42 5.14 11.74 ,14.79 70.00 0.55:1 1 ,
<■:?■ .
r ■ 1 ’ '* P 1 ‘

— 7.43 6.47 B.29 — 10.63 ’ 5.40 6.79 22.90 —  ' r- , -
Keans of three replications

Source
, (2) Replication 
, Treatment 

Error 
. ,, Total

df
212

2430
(3)1 Replication 2

■ Treatment 12
:Error ■' ■ 24 

; Total ' jg

100.09
24709.40
473.1525362164

H3B
50.05

2065.78
19.71

2.538
104.78

89.83 44.91 3.04'
19530.71 1628.23 110.35
354.12' 14.755

19982.66 ' .
•f4) Replication 

Treatment <
‘ Error ' 
Total

2 56.53 28.27 1.167
12 26393.96 2199.497 90.83
24 581.194 24.22
38 2 7 0 3 1.70 !

(6) Replication 
Treatment 
Error 
Total

2 10 6 .6 0 5 3 .3 0 1 ,3^
12 17381.75 1448.40 36.40
24 954.97 39.79
39 >8443.32

A 11 0 T A
Source ■

(7) Replication 
Treatment 
Error
Total •*

df .as H3SJ
2 39.02 19.54
12 14666.74 1222.23
24 246.75 10.28

<■38 14952.57
(8) Replication = 2 

Treatment' 1 1g 
Error 24

” .Total , 38

20.196 
16315.85 
389.35 

16725.33

10.09
1359.65
15.22

t ' :
1.9007

118,88

; 0,0622 
83.81 'i1 ■

(9) Replication 
' Treatment 

■Error - 
Total ,

2
12

24
38

3806.77
,15671.95
4617.895
24176.57

1913.39 
1305.99 ' 
'■92.412

10.100
6.787
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31*03# mortality on the 21st day. Methyl parathion produces 
27*29# mortality in comparison to malathion with a mortality 
of 0.5# on the 25th day after the treatment*

She PT index calculations have shown (Table 6) that 
methyl parathion is most highly persistent with a PT index 
of 1231.25 followed by malathion (1092.75)# fenthion (802.41)# 
phosphamidon (726,8 1)„ phosalone (540.40)# monocrotophos
(540.00)# fenitrothion (550.04)# formothion (508.76)# carbaryl
(466.20)# IIQH (456.68)# dimethoate (367*50) and quinalphos
(360.00) in the decreasing order*

Relative efficao? of insectioides in controlling infestation 
in the field

Two field experiments are conducted to assess the 
effectiveness of different insecticides (Tables 7 & 8) in 
controlling L. acuta. The insooticides are applied as sprays 
at their recommended field doses# in fields infested heavily 
with the bug and results are assessed in terms of per cent 
reduction of the insect population due to the spraying i.e. 
reduction over pre-application populations*

In the first experiment (Table 7# Fig. 4) one day after 
the treatment all insecticides are found to reduce the bug 
population significantly. Among the different insecticides



Fig* 4. Per cent reduction of rice bug 
population In field caused by 

' different insecticides at different 
intervals after spraying*(Expt. I)
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mlathlon was tho most efficacious in controlling tho pest 
closely followed by methyl pa rat hi on, fem'Vp̂ .hiop y-felviThVt i'ow 
and o spin&H.i ctal flail of which are statistically on par with
malathion in their effect* Next in efficacy ranlc monoGrotophos, 
phosalone, dimethoate and formothion. Comparatively quinalphoa, 
carbaryl and UCH are significantly less effective in controlling 
tho post, '

$he percentage reductions in the population of the bugs 
on the third day after the treatment vary from 1.65$ to 77*13$. 
Zfelathlon gave the highest population reduction followed in the 
decreasing order by methyl parathion, fenthion, fenitrothion, 
monoorotophos, phosphamidon, dimethoate, phosalone, formothlon, 
quinalphoa, carbaryl and HCH, the reduction varying from 76,08$ 
to 14.55$*

It is observed that on the fourth day after treatments 
the population of the rice bug show an Increasing trend over 
the previous populations under all the treatments except 
malathion, methyl parathion and phosphamidon. miathion and 
methyl parathion are found to be statistically on par in 
reducing the rice bug populations and are still showing signi
ficantly high reductions. HCH is on par with control. So 
following the principle of need based application of insecticides
a second spraying is given on the fourth day following the first 
application*
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One day after the second spraying the percentage 
population reductions show that malathion and methyl parathion 
are the best lnseotloides causing maximum population reductions 
of rice bug followed by phosalone, fenthion, dimethoate, mono
crotophos, phosphamidon, fenitrothion, carbaryl, formothion, , 
quinaiphoo and HCH in the decreasing order. Here all insecti
cides are observed to bo significantly superior over control,

The insecticides malathion and methyl parathion are 
found to be producing highest population reductions of rice 
bug on the 3i& day after the 2nd spraying also. This is 
found to be followed by fenthion, phosalone, monocrotophos, 
fenitrothion, dimethoate, phosphamidon, carbaryl, quinalphos, 
formothion and HCH in the descending order. All the treatments 
were found to be superior to control.

The percentage population reductions on the 4th day after 
the 2nd spraying follow the same trend as on the 3rd day with 
malathion, methyl parathion end fenthion giving maximum popula
tion reductions of the bug and is observed to be statistically 
on par," This is followed by phosphamidon, fenitrothion, 
monocrotophos, phosalone and dimethoate in the decreasing 
order and are found to be statistically on par. Formothion, 
carbaryl and HCH follow the other treatments in causing 
population reduction in the rice bug populations.



The data (Table 7) on the grain yields from the treated 
plots reveal that the highest yield Is obtained in the malathion

• i , '

treated plots (200 g) which is statistically on par with the 
yields obtained from the methyl parathion and fenthlon (1B0 g .. 
each) treated plots, followed by phosphanldon (170 g), fonitro- 
thion (170 g), monoorotophos (160 g), phosalone (150 g), 
dimethoate (150 g), formothion (150 g), quinolphos (150 g) 
and carbaryl (148.33 g) treated ones which are found to be 
statistically on par among themselves, HCH treated plots give 
the grain yield of 100 g per plot and control treatments give 
the least grain yield of 70 g per plot.

Regarding the grain-chaff ratio, it is found to be maximum 
in the case of fenthlon followed by malathion, methyl parathion, 
phosphamidon, fenitrothion, formothion, dimethoate, monocroto- 
phos, carbaryl, phosalone, quinalphos* HCH and control.

The cost-benefit ratio reveal that methyl parathion and 
phosphamidon give the maximum returns (1 ? 11.25) followed 
by malathion, dimethoate, monoorotophos, phosalone, fenthlon, 
fenitrothion, quinalphos, formothion, HCH and carbaryl in the 
descending order, the ratio varying from 1 : 9.5 to 1 ! 3.2,

In the second trial in which the population density of 
the bug is muoh less than in the first experiment (Table 8,
I’ig# 5) methyl parathion give the maximum population reduction 
of the bugs one day after tho treatment and this is statistically
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Table 8. Per sent reduction in rtee bug population in field caused by different 

ineectloide epmyn at different intervale after arraying*

Inecotlold'e 'Dosage
*

Pre
count

Days after opraying Grain
yield

drain:
chaffratio

Coat sbene- flt ratio 
for control opera tlone1 3 4 5 7 9

1 T H (2) (TJ _JL*J ‘ (5) l&J (7)
Xulslthion . ' 0 .1 11 63.03 67.40 68.50 71.02 81,72 90.61 J10 1 1 . 2 0 il 1 1 29.50
Hethyl parathion . 0.05 10 63.13 63.40 66.21 72.58 81,72 82.72 300 1 0 .69t1 1 : 37.50
Fenthion 0 ,1 11 54.60 63.43 69.55 69.55 72,58 81,72 295 10.37:1 1 : 20.38

rhosphamldon ' 0.05 10 49.50. 49.56 50.00 £0.66 60.66 70.00 250 8.4 :1 1 1 33-78
Penltrothion 0.1 9 45.56 46.52 49.67 58.52 61 .65 6B.69 235 7.9 ; 1 1 : 19.45
Konccroiophoa '0.05 10 43.14 45.90 49.30 62.42 62.42 68.19 235 6.7 : 1 1 : 2 0 .1 0

Phoaalone 0.07 9 42,73 44.11 44.11 48.49 60.35 6 8.19 226 6.6 ii 1 : 16.80
Diaeihpat* 0,05 11 40.73 4,2.42 42.42 51.02 60.45 67.24 210 5.7 : 1 1 i 17.50
Formothion 1 0.05 9 , 40.70 41 .50 44.44 48.15 49.95 62.22 205 5.5 : 1 1 : 14.05
Qulnelphom 0.05 10 39.76 40.07 40.30 47.50 50.66 56.77 200 4.9 :1 f": 16.67
Carbaryl 0 .2 8 21.45 30.79 31.05 37.30 40.48 55.93 210 5.2 : 1 1 1 17.50
HCH 0 . 2 9 15-28 20.50 29.43 29.69 36.84 44.60 150 2.5 :1 1 : 23.00

Control . ■ ■ 12 -1 3 . 1 8 -7.54 -6.59 -5.59 12.78 15 .0 8 105 1 . 2 ; 1 —

C.E, — — 23.38 16.25 22.35 15.72 13.31 12.34 24.25 - — —

' Source
(1 ) Replication 

Treatment 
Error 
Total

df
2

1224
38

H33

* Meana of throe replicntionn. 

A H 0 Y A

f
3806.77 
15671 .95 
4617.99 
24176.57

1943.39 10.100
1305.99 6.797
192.41

(2) Replication 2 419.58
Treatment 12 9995.08

. Error 24 2230,99
Total 39 12645.65

Source df an
(5) Replication 2 5 1.9 6

Treatment 1 2 21382,10
Error 24 1496.64
Total 38 22930.78

209.79
832.92
92.96

2,256
.8.96

(6) Replication 
Treatment 
Error 
Total

. 2 12 
24
39

12.937
24667.48
1329.34
26000.76

1133 f
25.98 4.166

1731.85 28,57
62.36.

6.468. 0.168
2955.62 37,112
55.39

(3) Replication 2 1902,67
Trootmont 12 1 5 0 1 .5 5
Error 24 4219.598
T°tal______ -38 21139.82

(4) Replication 2 375,71
Treatment 12 15409,31
Error 24 2087.45
Total 38 17952.47

951.33 
1251.46 
175.81

5.410
7.118

(7) Replication 2 97.44
Treatment 12 7Q773.O0
Error . 24 4969.23
Total 38 75839.74

48.72 0.235
589.56 28.484
207.05

187.85 2 , 1 5 9
1 2 9 0 . 6 0 , 1 4 . 8 4 0  

86,90
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on par with malathion, fenthion, phosphamidon, fenitrothion, 
monoorotophos, phosalone, dimethoate, formothion and quinalphos, 
Carbaryl and HCH could produce only a low population reduction 
and are statistically on par. All insecticides are signifi
cantly superior to control,

Tho percentage reductions in tho population of the bugs 
on the third day after the treatment was the maximum under 
malathion (67,45*) followed by fenthion, methyl parathion, 
phosphamidon, fenitrothion, monoorotophos, phosalone, di- 
mot honte, formothion, quinalphos, carbaryl and HCH in the 
descending order; the reductions varying from 63*4 to 20,50$, 
Ponthion cause the maximum population reduction on the 4th 
day after the spraying followed by malathion, methyl parathion, 
phosphamidon, fenitrothion, monoorotophos, formothion, 
phosalone, dimethoate, quinalphos, carbaryl and HCII in the 
descending order tho variation in the reduction being from 
29.43 to 68,50.

$

The percentage reductions on the fifth day after the 
treatments reveal that methyl parathion cause the maximum 
population reduction of tho bugs and is statistically on par 
with malathion (71.02$), fenthion (69.55$), monoorotophos 
(62,42$), phosphamidon (60,66$), fenitrothion (58*52$) and 
dimethoate (51.02$), phosalone (48.49$) and formothion (48,15$).



Fig. 5. Per cent reduction of rice bug 
population In field caused by 
different insecticides at different 
intervals after snraying.(Efcpt, II) *
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Quinalplioo and carbaryl are found to produoe less reduction 
than the previously mentioned treatments while HCH is found 
to be causing the least population reductions (29*695*) * .

Ealathion and methyl parathion are equally effective in 
reducing the population of rice bug on the seventh day after 
the treatments and they are statistically on par with fenthion 
(72.53/*). The other insecticides monocrotophos, fenitrothion, 
phosphamidon, dimethoate, phosalone, quinalphos and formothion 
cause reductions varying from 62*42$. to 49*95$ and is found 
to be equal in effect statistically among themselves.

On the eighth day after the spraying the same trend is 
observed regarding the insecticides malathion, methyl parathion 
and fenthion, the percentage population reduction being 90*61, 
82*72 and 81*72 respectively* The insecticides-phosphamidon, 
fenitrothion, monocrotophos, phosalone, dimethoate and formo
thion are found to give a population reduction varying from 
70*00 to 62*22$. Quinalphos, carbaryl and HCH are observed to 
produce least effect in the population reduction; however, 
they are found superior to control* ■

In the case of grain yields obtained from treated plots, 
the plots treated with malathion give highest yield (310 g), 
followed by methyl parathion (300 g), fenthion (295 g)$ 
phosphamidon (250 g), fenitrothion (235 g), monocrotophos 
(235 g)> phosalone (226 g), dimethoate (210 g), oarbaryl (210 g),
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formothion (205 g)» quinalphos (200 g) and HCH (150 g), Tho 
yields obtained from all treated plots aro found to be statist
ically superior than control*

The grain-chaff ratio worked out reveal that it is 
found to be higher in the case of malathion (11.20 s 1) 
followed by,methyl parathion (10*69 i 1)# fenthion (10*37 : 1)* 
phosphamidon (8.4,s D* fenitrothion (7*9 : 1).» monoorotophos 
(6.7 s 1), phosalone (6.6 : 1), dimethoate (5.7 s 1)* formo
thion (5*5 s 1)» carbaryl (5.2 : 1), quinalphos (4.9 s 1)t 
HCH (2*5 s 1) and control (1.2 : 1) in the descending order.

The cost s benefit ratio is worked out for all the 
different insecticide treatments. It is found that methyl 
parathion (1 s 37*5) gives highest cost / benefit ratio for 
control operations followed by phosphamidon, malathion, HCH, 
fenthion, monoorotophos, fenitrothion, dimethoate, carbaryl, 
phosalone, quinalphos and formothion in the descending order 
the ratios varying from 1 s 20.38 to 1 : 14.85.

Residues of insoctioldes in rice grain

Residues of three of the most effective insecticides 
under trial in the control of L. acuta, namely, malathion, 
fenthion and methylparathion remaining on the grains are 
estimated colorimetrically. From the results it is seen that
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T ab le  9 . R e s u lts  o f  m u lt ip le  l in e a r  re g re ss io n  
a n a ly s is  o f p o p u latio n  o f  r lo e  bug 
on c l im a t ic  f a c t o r s .

Independent variables
Partial
regressioncoefficients S (b) t values

Hue* temp* (xj) 0*1181 0,79044 0*14941
inn* temp* (x2) 0*6803 1.07066 0*63540
Rainfall (x̂ ) 0.0238 9.8649 2*4125^
H.H. > (s4) 0.6371 0.48497 1.3159

* Significant at 5$ level
Reg* Equation at 55# of the variation•*

y « 54*4344 + 0.1181s1 + 0*6003*. 
- 0*6371*4 <R2 » 5.4*87)

2 + 0.0238r3

A H 0 V A
Source df m MBS £
Total 11 181,229 16.43
Regression 4 99.45 24*66 2*1280
Error 7 81 *78 11*68

S (b 1) - 0*7904* S (b 2) * 1.0706, S (b 3) « 9*8649,
S (b 4) * 0*4849

(b 1) ■ 0*1181, (b 2 ) * 0.6803* (b 3) ** 0*0238* (b 4) »
-0.6371.



Population fluctuations of L* acuta 
with respect to the climatic variations 
in the fields of Vellayani.
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the residue levels of fenthion in the grains are 0*017 ppm
*

on an average, the range being BDL to 0*049 ppm* In malathion 
these values are 0*015 ppm and BBL to 0*039 ppm respectively.
She residues of methyl parathion on the grains are found to be 
below detectable levels only.

Influence of climatic factors on the population fluctuations 
of L. acuta in the field '

The results of studies undertaken at Vellayani on the 
multiple linear regression analysis between the population 
of rice bug in the field and the climatic parameters are given 
in Table 9* Fig, 6. The indications are that rainfall alone 
exerts significant effect on the population of the bug infesting 
the earheads in the field, Population of the bug is favoured 
by rainfall and the maximum number of adult bugs on the 
earheads is observed when the rainfall is high (Appendix £)«
The other climatic factors such as maximum and minimum tempera
tures and relative humidity do not show significant effect on 
the bug population ©venthougb positive correlation between the 
climatic factors and bag population is in evidence.

Observations made in other fields at the three Agricul
tural Sub-divisions of Trivandrum vis. IJeyyattInkarav 
Chirayinkil and Hedumangad, also showed the heavy infestation 
of the rice earheads by the adult bug during high rainfall 
periods (Table 10, Fig* 7, Appendix II),
BbJouj b \g__ I <lu£, IJ .



Table 10. Per cent loaa In yield In local and high yielding hybrid varieties of rice das to infentatioa by 1, eouta in different tracts.and crops . ;
.  '  . '  ■ •'[.

, ■, ' • Orop varieties and per cent loaa _ 1
locality
«r**) 1?B4 i #  7;

1 at Crop . jS.lOSa-. 2nd Crop . loaa 1 at Crop. % lose 2nd Crop -- )6 loaa

Kodaks*
0htrayInk11
£!9 ha) '

local 
■ Ptb-26, Ptb-a ■

(10) ■
60 Cberadl,'. Ptb-20, 

Eoch’jvithu 
(7)

100 Ptb-26, Ptb-2 
(4)

20
•• ' - L
i. . Choradl, ptb-20, 
Ttb-2 . !; ,
, -8>j;

90

HTJ . BHarathi, Jays
(B). ■ ,

25 Eibnrathl, Jaya,
■HQ-6 ' , ■ 
. ' (4) . -

too Pharathi, Jaya 
. (2)

30 - - 1 ■! Bharathl., Jaya, Vyttita- 3 * 4 
(2)’!

50

ilihunlu
■Chiraylnkll
. (US ha)

locn1 ,' 
ThivnlaifcnnBBi ■ Ptb-2. ' . 

(7)
75‘ Oheradl, 'Ptb-20, 

Lnkshral " ’ 
(12) '

100 Ptb-2Ptb-22 J 
- (*)

75
(.

EJheradi, Ptb-20, 
Ptb-22, LaHshai

" (5) 1
1QO

■ -
JJYV ‘ 
Martithi,'Jaya, 
Jyothi, KO-6.■ 
HQ-5 .
. M  .

20 Qharathij Jyothi. 
MO-6, MO-7

' . ■

50 Bharathl, Jyothi, 
Jj50-.fi

to

30
1

Bharathl, Jyothi, 
HQ-6,' HQ-7 . !|--

(3) ̂  '

' 7Q
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Fig* 7* Population fluctuations of L* acuta
with respect to th© climatic variations in different paddy fields of tho 
different agricultural subdivisions of Trivandrum,
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Observations on the influence of certain blotio environmental 
factors on infestation by L. acuta in rice fields

1 • Overlapping cro-poing -pattern

Availability of irrigation facilities throughout the 
year and of hybrid photo-insensitive varieties 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 staggered or overlapping pattern 
of cropping* ■As a result crops in the earhead stage are 
present in one or other location of the contiguous •alas* 
(fields) always and adult bugs can be observed to occur and 
breed without any break throughout the year in such areas*

2* Relative loss in yield due to infestation by L, acuta 
in local and high yielding varieties of rice

In general local varieties of rice like Cheradi, 
Kochuvithu, Ptb-26* Ptb-2, Ptb-20, Ptb-22* Thavalakkannan* 
Ptb-4 and Ponni are found to Buffer more damage in terms of 
per cent loss in yield due to attack by the bug than the high 
yielding hybrid varieties like Bharathi* Jaya, HO-7, MO-6, 
MO-5, Vytilla-3, Vytilla-4# Jyothi* Mashoori-14 and IR-50, 
cultivated in the areas observed (2ablo 10).
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5* Observations on the host plants on whloh the adult bugs 
survive, during off-season

Kie hosts on which the bugs tide over the interregnum
between two crops are found to be the left-over ratoon crop
of rice in the field and coconut, guava, banana, cashew, 
pulses and vegetablos growing in the garden bunds bordering 
the rice tracts. Following is the result of a casual count 
made on the bugs resting on these plants.

Hice 50-60 adults/m2
Coconut 10-20 per leaflet
Guava 4 - 5  per leaf
Banana 7 - 1 0  per loaf
Cashew 5 - 6  per leaf
Pulses 2 - 4  per leaf
Vegetables 4 - 5  per leaf

©lese bugs migrated to the paddy fields when crops were 
raised there in the subsequent season.
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Discussion

Growing of different varieties of rice with different 
durations and susceptibilities in continuous and overlapping 
cropping pattern ha's? resulted in enormous multiplication 
of the rice bug in recent years# How far the new high 
yielding varieties of rice commonly cultivated by the farmers 
via# Pavishas, Jaya, Jyothi, Karthlka and Triveni have 
influenced the biological features of B* acuta were examined 
in laboratory studies. '

It has been observed that mating took place 2 - 3  days 
after ©mergence of the adults on all these varieties. But 
Akbar (1957) and Ealode and Yadava (1976) had observed that 
eventhough the males were ready for copulation soon after 
emergence, the females took about 8 — 14 days to attain 
sexual maturity. As regards mating period, it was found to 
last for 4 - 6  hours which agreed with the finding of 
Kisra (1969).

She preovipooition period of 3.5 to 4.4 days and 
oviposition period of 51*4 to 54.2 days observed on the 
different varieties were similar to the findings of Sal (1983) 
who observed the preoviposit ion period to last for 1 - 5  days 
and of Lim Guan Boon (1971) who reported the oviposition 
period to last for 52 days*
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file number of eggs laid by the bugs In the different 
varieties varied from 159*2 (Pavisham) to 160*5 (Karthika)• 
Kalode and Yadava (1975) reported that a single gravid 
female laid 24 to 222 eggs during an oviposition period of 
8 » 14 days, ,

The incubation period of eggs laid by the bugs reared 
In the different varieties varied from 5*5 to 6,4 days 
which approximated with those reported by Lefroy (1906), 
Srivastva and Saxena (1960) and other workers who found the 
egg period to vary from 5 to 8 days (Misra, 1969* Hai, 1985)*

The nymphal durations on the different varieties on 
which the bugs were roared varied from 18,2 days (Jyothi) 
to 19*4 days (Trlvenl) the difference being not significant. 
Variations from 13 to 53 days had been reported by various 
workers (Uichanco, 19310; Kalode and Yadava, 1976 & Hai, 1983)*

The adult longevity of the bug varied from 70*4 to 
72*5 days for the males and 79*6 to 81,4 days for the females 
reared in the different varieties, these were not significant 
statistically, The longevity was reported to vary from
3 - 7  months (Anon,, 1919, 1928), 33-55 days (Akbar, 1957) 
and 45 - 60 days (Srivastava and Sasena, 1964) and 45 - 70 
days (Kisra, I960) and 23 - 63 days (Hai, 1983)* Such
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variations in the adult longevity from 23 days to 4 months 
In rice may be due to the variations in the climate and other 
environmental factors like availability of food.

In general* observations on the preoviposition and 
oviposition periods, fecundity, nymphal durations and adult 
longevity of the bug reared in the four high yielding varieties 
did not show any statistically significant variations among 
the varieties showing that the different varieties of rice 
did not play any role in changing the biological features 
Of L. acuta, ,

The biology and survival of L, acuta was studied on 
twelve different species of weeds commonly occurring in the 
paddy fields and it was found that the bug would complete the 
life cycle only on Echlnoc'kloa oolonum and E* cruBgalll*
In the case of other weeds none of the stages of the insect 

. could survive on them* Earlier Kalode and Yadava (1975) 
had also reported that rice bug bred well on E« colonua and 
not on some other weed hosts. In the Kerala paddy fields 
E, colonum said B, oras&alli are abundantly found growing 
on field bunds a© well as together with paddy in the main 
fields* They usually mature earlier than rice crop and the 
flowers produced by them attract the bugs to the fields and
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enable them to build up their population* Those weeds 
growing on tho field bunds can sustain the population of the 
bugs in the field environment during the off-season also* 
Timely removal of these weeds both from the fields and from 
the environment is thus Indicated as an effective component 
of the integrated pest management system for rice.

The relative susceptibility of rice earheads to attack 
by L* acuta at different stages after flowering was studied 
by confining the bugs on tho earheads at different intervals. 
It was found that maximum damage was caused by the 10th and 
15th day after flowering as indicated by the percentage of 
chaff formed (27*7 to 49*3#) in comparison to the bug free 
earheads (8*9 to 7*98$). The number of - stylet sheaths formed 
also were high during these intervals (Table 3) indicating 
that milky stagesof the grains were the most vulnerable to 
attack by the bugs. Similar observations were on record by 
Gyawali (1981) who noticed more stylet sheaths on the milky 
stage grains.

Sit ©grated pest management (IPM) has been accepted 
as the strategy for protection of rice crop from pest 
infestation all over the World to ensure an economically 
profitable crop for the farmer and theyby ensure sufficient 
rice supply for the consumers. An important principle of
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IPK lo to use insecticide only If there Is need for It.
She need Is fixed in terms of economic threshold levels 
(SSL)., Shis Is the level of population of tho pest at which

■ i
control measures should be adopted to prevent the population 
reaching economic injury level (EIL) (Stem, f9GS). She 
control measures adopted at this level of the population 
justify the cost of application needed at the BIL. Based on 
this the benefit cost ratio was worked out for the different 
levels of the bug population. Even at a level of one bug 
per sq.m the ratio was 4.72 which is a substantial return 
for a rice cultivator. T'ho ratio is artificial, as absolute 
control of this pest cannot be achieved in the field. But 
it is sufficient to emphasise that even 1 bug per square metre 
plot is an economic injury level. So this level of population 
of 1 bug/sq.m can be accepted as the E33» for rice bug in the 
pest management programmes in rice. Similar studies conduoted 
by Halt arson et gl. (1976) suggested 1 * 2  bugs/sq.m as the 
economic threshold which justified the. application of chemical 
sprays whereas Dyok (1970) fixed the level as 2 - 4 bugs/sq.m 
in IRRI, Philippines.

She relative toxicity of twelve different insecticides 
to L. acuta was assessed in the laboratory and it was found 
that malathion was the most toxic (LĈ 0 0.00575) followed by
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formothion (0,00532), fenthlon (0*00592), methyl parathion 
(0*007235) and phosphamldon (0*009515)* She other inaecticides 
fenitrothion, monocrotophoo, dimethoate, phoealone, carharyl, 
qulnalphos and HCH were found to be less toxic with ranging 
from 0*01762 to 0*0413,

The persistent toxicity of these insecticides wose 
assessed by spraying.potted plants of rice and confining the 
bugs on the sprayed plants* Among the insecticides methyl 
parathlon and malathion were found to be significantly more 
toxic than the rest on the 3rd day after spraying.

The persistent toxicity of these insecticides continued 
to show a similar trend on the 7th, 10th and 14th day after the 
treatments, The maximum persistent toxicity was exhibited by 
methyl parathion (27*29$) on the 25th day followed by malathion 
(8*5$)# Fenthlon and phosphamldon persisted up to 21 days 
with mortalities of 8*5 and 8*47 per cont respectively*
In general methyl parathion, malathion, fenthlon and phos- 
phamidon were found to be more persistant than the other 
insecticides,

When all these Insecticides were applied in the field 
for the control of L, acuta it was observed that the reduction 
in population 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 0) which wag brought about 
by malathion, methyl parathlon, fenthlon and pho sphamldon0 
The reduction in population due to fenitrothlon, monocrotophoo, 
pliooalone, dimethoate, formothion, quinalphos, carbaryl and 
HCH, in general was in the descending order.

When a comparative assessment of the Insecticides were 
made in terms of the relative toxicity of these to L. acuta 
in the laboratory together with the persistent toxicity of 
these in a pot culture experiment and the evaluation of their 
bioefficacy in the field under high and low population stresses 
it was seen that the more effective insecticides were malathion, 
methyl parathlon, fenthlon and phosphamidon. The other 
insecticides except HCH were also found to be effective 
against the bugs.

Studies conducted (Anonymous, 196.3) on the persistence 
of the residues on rice plant against L, acuta using certain 
insecticides showed that fenthlon had a maximum persistence 
followed by phosphamidon (Endosulfan, Sndrin, SPN), parathlon 
(DIasinon), malathion and gammaxene in the decreasing order. 
Studies on the control of rice bug conducted by Veluswamy 
et ftl» (1977) revealed that sprays of fenthlon, phosphamidon, 
nonocrotophos and dichltfrovos were more effective than HCII and
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, carbaryl dusts during an outbreak of L# acuta* Heinrichs al 
(1982) observed that monocrotophos, endosulfan, chlor^pyrifoe, 
and phosphamidon wore found effective against rice bug*

Since insecticides are applied on earheads for rioe bug 
control it is important that the question of toxic residues on 
the grain is examined thoroughly* Under the present studies 
the residues of three of the more effective insecticides 
were estimated on the harvested grain when they were applied 
on the crop for controlling the pest* These insecticides were 
malathion* fenthlon and methyl parathlon* The residues of 
these three insectioidee were estimated eolorimatrically. The 
maximum residue of fenthlon remaining in rice grains was 
0*049 ppm, the range being SUL to 0*049 ppm* Even the highest 
value in the range was much below the tolerance limit to 
0*09 ppm fixed for fenthlon on rioe* The residues of malathion 
on the grain varied from 3DL to 0*039 ppm while its tolerance 
limit on the grain was 10 ppm (Anon** 1969)* In the case of 
methyl parathlon, the residues were below detectable levels* 
Studies conducted by Jain §2t» (1980) revealed that no 
residues of insecticides sprayed at the earhead emergence stage 
could be deteoted in grains of crops treated with insecticides 
f o r  rioe bug control* Only lindane left residues to the level 
of 0*15 ppm* ®hey also found that even at the flowering stage
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the insecticides applied at the recommended doses did not 
leave any toxic residues in the grains#

Results of the present studies thus show that sprays 
of mlathion# methyl parathion and fenthion can he recommended 
for the effective control of rice bug both in respect to 
toxicity and safety without risk of any toxic residues and 
even at a hi^i population stress# 0?hs other Insecticides were 
also found to give good control of the insect* but based on 
the cost : benefit ratio and grain : chaff ratio, the best 
insecticides found most effective for the control of rice 
were mlathion, methyl parathion, fenthion and phosphamidon.

Influence of environmental factors on the population of 
It# acuta in the rice fields .

Among the physical factors of the environment in the 
rice tracts under study* rainfall alone was affecting the 
population fluctuation of the bug significantly# Thus* high 
rainfall was found to favour high increase in the bug popula
tion and the population was low when the climate was-dry# 
Rainfall has been recorded as favouring multiplication of the 
bug by DeKel (1957) and Anon, (1928)# Israel and Rao (1961)# 
Singh and Chandra (1967) and Misra (1969)# Corbett (1950) 
found, the bug inactive in the drier months and migrating



to shady places even before harvest* This did not happen if 
wet weather prevailed* Contrary observations of injurious 
effect of rainfall also are on record such ae those by 
Gaooo et al0 (I960) and Srlvastva and Saxena (1964)*

Staggered cropping has come to stay as an accepted 
practice especially where assured water supply Is available

i

and also helped by the availability of photo-insensitive 
varieties of rice* This creates conditions favourable for 
the bug to multiply unintoroptedly with the assured 
availability of the food* In general, the local varieties 
of rice have been found to be damaged more by the bug than 
the high yielding hybrids in this system of staggered 
cultivation* This may bo due to early harvesting of the 
high yielding varieties and the migration of the population 
to the local varieties of larger duration, which were found 
in the field at the flowering stage,

Mhen no orop is available in the field the heavy 
population of the adults, which migrate to the various plants 
in the nearby garden lands. These plants include coconut, 
guava, banana, cashew, pulses and vegetables. They cluster on 
the under side of the leaves of these plants apparently under 
suspended animation. A s*astained feeding on the juice of these
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cropB is suspected. Hfhey may remain in this aestivating 
condition till the next crop comos up in the paddy fields. 
2hen they move on to the new crop guided hy the draught 
of odour arising from the rice plants as demonstrated "by 
Kainoh et al. (1980).
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SUMMARY

The biology of Leptocoriga acuta Thunb. was studied 
in the different varieties of rice vis. Jaya, Jyothi, Trivoni, 
Pavisham and Karthika. The pre-oviposition period varied 
from 4.4 days in Pavisham, 3.9 days in Jaya, 3.7 days in 
Zarthlka and 3*5 days each in Jyothi and Triveni• The ovi- 
posltion period varied from 54*20 days in Triveni followed by 
Pavizham (53*60 days), Jyothi (53*50 days), Karthika (52.00 days) 
and Jaya (51.40 days) In the descending order. In the variety 
Triveni the fecundity of L. acuta was observed to be higher 
(161.50 eggs per female) than in other varieties *&ich varied 
from 159.20 to 161.00 eggs per female. The incubation period 
was found to vary in different varieties the period being 
6.4 days in Jyothi, 6.2 days in Jaya, 6,0 days in Pavizhaa,
5.9 days in Triveni and 5*5 days in Karthika.

The average total nymphal period was found to be higher 
in the bugs reared on the variety Triveni (19.4 days) followed 
by Pavisham (19.2 days), Karthika (19.0 days), Jaya (18.5 days) 
and .Jyothi (10.20 days) in the decreasing order.

The longevity of the females varied from 81.4 days in 
Pavisham, 81.0 days In Triveni, 80.5 days in Jyothi, 79.6 days 
in Karthika and 79.6 days in Jaya and of the males 72.5 days , 
in Triveni, 71.0 days in Jyothi, 70.8 days in Karthika,
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70*7 days in Pavisham ar.d 70,4 days in Jaya on on average. 
However, there was no significant difference between the 
different growth stages of the bug in the different varieties*

The common rioe land weeds like EchinoclilQa. colonun.
E. crussalll. Cyporus iris. C. rotundas, C. diformis. 
FimbristyliB miliaoea. Camelim on,. hudvigia narvifolia. 
Honocoria vaginalis. Braohmea ramosa and Panicum renens were 
used to study the dration or survival of different life stages 
of acuta. It was obBorved that only in Eohinoc.klca eolonum 
and E. cmsgalll the bugs completed their different life stages. 
The mean incubation period and the mean durations of the first, 
second, third, fourth and fifth instar being 5*0, 3*2, 3*5# 3*3#
4.0 and 4.5 days in B. eolonum and 4*5# 2.5# 3*3# 4*2# 4*5 and
5.0 days in E. cruegalii respectively. Female adult lived on 
an average of 58.50 days on B. eolonum and 56.00 days on
E. orusgalli while male adults lived on an average of 54.20 days 
on B. eolonum and 52.60 days E. orusaalli.

Studies on the estimation of damage by L. acuta to rice 
earheads at different stages of grain formation showed that the 
maximum chaff was produced by the bug on the 15th day after . 
flowering (49.26$) followed by 10th day (27.70$). Presence of 
stylet sheaths qIbo indicated that the most vulnerable stage 
for the attack wqb from 10th to 15th day after flowering.
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Tho economic threshold level of L* acutn was assessed 
in the field with the different population levels of the bug 
ranging from 0 — 4* Based on the benefit eost ratio the 
economic threshold level was computed and it was found that 
1 bug/oq*ra was sufficient to. cause economic loss to the 
cultivator, .

'Tug relative toxicity of different insecticides to 
7j. acuta.was found to bo 0,00592 for fomothion, 0,00575 for 
nBlathi-on, 0*005921 for fenthion, 0*00729 for methyl parathion, 
0*0095 for phoephamidon, 0*01605 fer fenitrothloa, 0*01762 for 
monoorotophos, 0*01864 for dinethoate, 0.05282 for phosalon©, 
0*0554 for carbaryl, 0.05911 for q.uinalphos and 0*04180 for 
HCE in the descending order.

The persistent toxicity of the different insecticides 
wees:? assessed by spraying them in potted plants followed by 
releasing the bugs at different intervals after spraying and 
observing the mortality of tho released bugs*. IKLathion (8.5#) 
and methyl parathion (27.29#) f̂ore found to produce mortalities 
up to 25th day after the treatments, fh© index calculations 
revealed that methyl parathion (1281.28) and mlathion (1092.75) 
produced maximum persistence followed by fenthion (802*41), 
phosphamidon (726.81), phosalone (540.40), monoorotophos
(540.00), fenltrothion (550.04) fonaothion (508.76), carbaryl
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(466.20), HCH (456.68), dicsethoate (567.50) and quinalphos
(360.00) In the decreasing order*

(Two field experiments were conducted to assess the 
efficacy of different insecticides for controlling Ji* acuta 
at different population levels. In the first experiment 
where there was sore of a population stress, the insecticides . 
malathion, methyl parathlon and fenthlon were found to he more 
effective in controlling D. acuta, the percentage reduction 
being from 75*72 to 57.15, 72.71 to 94.76 and 69.92 to 
9 1,85# respectively. In the second experiment with lesser 
population stress also, the same insecticides showed the 
maximum effect in controlling L. acuta in the field. The effect 
of these insecticides too indicated by the higher grain / chaff 
ratio in all these treatments, The residue of three of the 
effective insecticides vis. malathion, methyl parathlon and 
fenthlon in the grains were also assessed and found that all 
of them were below detectable levels.

Influence of the climatic factors on the population 
build up of D. acuta in the field was studied by correlating 
the climatic factors, like rainfall, maximum and minimum 
temperatures and relative humidity with the population of 
L* acuta in the fields of Trivandrum District. The multiple 
linear regression analysis of the collected data revealed
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that only rainfall was contributing positively to the 
population build up of acuta, Observations on certain 
biotic environmental factors on population build up of 
Xi# aGUta in thee© rice fields showed that overlapping 
cropping pattern, simultaneous cultivation of local and 
• high yielding varieties and capacity of survival of the 
adults on the weeds and other hoot plants growing around 
the rioe lands like cocoa, banana, cashew, coconut, pulses 
and vegetables also contributed for tho population build up 
of Jim acuta.
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A PPM SIX -  I

Climatic parameters and ric© bag population during 
1984 and 1985 in VeXlayaai

Year & 
month

B&wc.fttemp,
(°C)

Min.*temu. 
<°C) “

H.H.
M

Rainfall
(mm)

Rice bug popu-* 
lation (bugs/ 
earhcad or plant

1984
Jan. 50.0 22.0 72 35
Feb. 31.0 26.0 78 85 -
Mar. 32.0 23.0 79 45 2
Apr. 31.8 19.0 73 21 3
Ifey 31.5 20.4 67 110 12
Jun. 50.0 ’ 26,0 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 18
Oct. 30.0 21 .0 70 210 18
Nov. 31.0 . 23.0 80- 120 13
Boo. 31.5 20.0 75 5 0
1985
Jan. 30.0 20.0 79 60 0
Pob. 32,0 22.0 81 28 3
fer. 31 .0 25.0 83 8 2
Apr. 32*0 22.0 75 38 4
May 33.0 23.0 77 22 4
Jun. 28.0 21 .0 78 320 8
Jul. 27.0 21 .0 74 68 3
Aug. 28.5 21.5 80 23 3
Sep. 30. 0 22.0 75 0 0
Oct. 30.0 22.5 30 592 6
Hov. 29.0 22.0 75 238 4
Dec. 30.0 22.0 76 93 0

* Mean of ten replication©.



APPENDIX - II

Climatic parameters and rice bug population during 1984 
and 1985 in three agricultural subdivisions of Srivandrun

Year St 
month

Mar. temp*
( ° c )

Kin.temp. 
(°C)

H.II.
<£)

Rainfall
(mm)

Rice bug popula
tion (bug/plant or earhead)

i m
Jan. 50.0 22.0 81 65.0
Feb. 31.0 23.0 85 128.2 j 10*, 5©, 115,
Mar. 32.0 24.0 86 151.0 J 13©, 8§
Apr. 32.0 24.5 86 297.0 -

Kay 32.0 25.0 84 153.7 -

Jun. 29.0 23.5 91 205.0 16*
Jul. 28.0 22.5 89 . 126.0 - .

Aug. 30.0 23.5 83 21.1 -
Sep. 29.0 23.1 03 40.2 I 14©, 7*, 9©,
Oct. 29.5 22.8 83 205.1 j 105. 75,
LTOV. 30.0 23.3 06 72.0 { 10*
Dec. 31.0 22.1 72 3.0 -
1985
Jan. 31.8 22.6 80 91.7 I 85, 10§, 5*,
Feb. 32.2 23.3 81 40.2 J 5©, 5©
Mar. 33.4 24.9 77 13.6 •*

Apr. 33.5 25.4 78 87.4 —

May 32.2 24.9 83 223.3 -
Jun. 28.7 22.8 93 424. t)
Jul. 29.8 22.9 88 82.5 —

Aug. 30.1 23.3 86 61.8 -
Sep. 30.9 23.6 84 96.8 | 5@, 5@, 5*, 95,
Oct. 30.4 23.6 8 7 162.7 I 105, 3*
Nov. 30.1 .. 22.7 83 170.4 -
Dec. 31.7 22.9 76 39.5 -

* Neyyattinkara © Chiraylnkil § Hedumangadu
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ABSTRACT

The rice bug heutocoglsa acuta Tkunb* was reared on the 
rice varieties Jaya, Jyothi, Triveni, Pavdaham and Karthika 
in order to study the effect of varieties on the insect*e bio
logical features* statistical analysis of the data obtained 
showed that varieties have no significant influence on the 
biological features of J». acuta*

Studies made on the duration/survival of X>. acuta on 
eleven common rice land weeds found in paddy fields showed 
that the bugs could, complete their life cycle only on 
Eohinoolrioa eoionum and 2* cruogalli* The bugs survived for 
short periods on a few of the other weed hosts*

In order to find out the most susceptible stage of the 
rioe earhead after flowering to attack by L. acmta, the bugs 
were confined at different intervals after flowering on the 
earheada and it m s  observed that tho 10th to 15th days after 
flowering were the most vulnerable stages of attack*

The economic threshold level of A* acuta was assessed 
by confining different population levels of the bug on rice 
earheads in the field and observing the damage® caused by the 
different population levels to the rice grain and computing the 
eost/benefit ratios. It was f&und that 1 bug/©i*m was the 
critical population level for the application of insecticides 
in controlling L* acuta considering the economic aspects*



The relative toxicity of twelve different inseoticideQ to 
L, acuta was assessed in the laboratory and it was observed that 
malathion was tho most toxic followed by formothion, fenthlon, 
methyl parathlon, phosphamidon, fenitrothion, conocrotophos, 
diraethoate, phosalone, carbaryl, quinalphos and IICH in that 
descending order.

The persistent toxicity of these insecticides to L. aouta 
was worked out In terms of per cent mortality and PT index. The 
insecticides methyl parathlon and malathion were oboorved to be 
most persisting followed by fenthlon, phosphamidon, phosalone, 
monocrotophos, fenitrothion, formothion, carbaryl, HCH, 
dimethoate and quinalphos in that descending order.

Two field experiments were conduoted to study the effective
ness of the different insecticides in the control of L. aouta at 
different population densities. The insecticides malathion, 
methyl parathlon and fenthlon were found to be more effective in 
controlling h. acuta in the field at tho different population 
densities. The residues of the more ©ffeotlvo insecticides were 
assayed in the grain and it was observed that the residue in the 
grains were below detectable levels.

The influence of the climatic factors like temperature, 
humidity and rainfall in the population build up of L«. acuta was 
etudied in the different bug infested fields and the regression 
line obtained from these observations showed that only rainfall 
influenced the population build up of L. acuta*




