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CHAPTER-I
INTRODUCTION



CHAPTER X

Plasue and evommmuy resouxceful organisms
aainmandmeirlmmt&emﬁthamme
changing agriculture are too dynamic to be solved
.Qularly by use of chemicsl control agents alone.
It has now become evident that the new pest control
smwamwnmmmmm Intograted Systom
“MMMW&W

3RGS that the types of pest species in
each ecosystem be fdentified f£irst. Secondly,




thorouch knowledge on the principles underlying
the fluctuations of pest populations has to bo
gadned in order to devise an effective control
programne.

*freat ~ vhen - necessary® principle, or

dubased application of pesticides against

Pestologists, 7o adopt this prineiple, the prime
need is to study the pepulation etology of pest / pests
of a orop undoxr diffcrent agro-climatic conditions
and to determine the economic injury and economic
threshold levelss

application of minlmum sexmi% hazards
#h impiies the minimum use of chemical control
agente in such & Manne . that the target populations
has recoived considerable attention of the ecntomologists
in the current decade, This principle, in addition
to other advantages, will dofinitely reduce the adverse
effeots on nonetarget organisms, amount of environe




it is evident that a pestologist is w (a) sclect
a suitable posticide, (b) apply it ét right time
at right dose, (¢) apply it ia right manner and
{Q) m&n&m&sethemmmx@i applications as £a:as
‘ possible.

. In orissa, cotton is cultivated in 4500
hectares area with a very low rate of productio:
(200 kg / ha £ibre). It is an admitted Em that
t.?;e low yield is atéributed mainly to the infestow
tion of insect pests. Yield loss ¢o the extent of
SO per cent by jassid and 34 per eent by bollworms
in badly infested areas has been reported by Agarwal
(1978}« Under Orissa conditions, Maﬁagahmna
oamet@amses WWWMWM&

an& Behurs tws-n and the ﬁmnmsmzy smd;ea on
seagonal incidence of A. bigutulla biguew

itella on okea by Senapati and Khan (1976) have
fiot been made earlier.

atxol of inseot pest 18 a must for
successful cultivation of cotton and it is an
hed fant thot use of synthetis




mmmcamtbem. The
mnameﬁthe&mmeanbemhym
faaemaa%oetmmmwesmmxma
are on ¢otton alonoe Wer,ﬂmmdmw
'swomaammmaammum,&se.
manner of apglmaﬂoa. m. in I@&a the States
of Gujamt, Tamil Nadu, Punjab, Haryama, Karnataka,
:mu. %ahaz'aem:a, Rajasthan and Madhya Pradesh
have suggested 12, 10, 8, 7, s.e.s.qmsm

‘af sgmy.mg respestively during the orop mn
(Agaxwal..- 1978} agcoxding to Kewson and Brazzel
(1966), on an average, 105 applications were necded
as determined by population Qeasities instesd of
19.5 when the £ixed time schedule or the automatic
application concept was adoptede 50 Lt seums that
thero is ample scope for minimising the number of
W applications on :on under the supere
. wised or ecomomie injury level comtfol concept.

Keeping the above f20ts in vicw, the present
zion wao undertaken to (i) study the eccurrenc
~opalation ecology of cotton pests, (51) evaluate




the comparative performance o€ £our gramular
insecticides, viz., @ardofuran, phorate, mephosfolan
and quinalphes agalinst thes eh:&xgh soll treatment,
(111) £ind out the possibility of linitiny the Ewuber

applications to two, once in the vegetative stage
ané the other in reproductive stage to combat the
early season inseet pests and the hollvorms respocw
tively and {iv) assess the relative effects of granmular
in iscreasing the yield through insset
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REVIEW OF LITERATURE



CHAPTER IX

REVIE® OF LITERATURE

(A) SBASONAL ACTIVITIES OF HAJOR INSECT PESTS
OF coTToN 3

'stms.ea on popalation dynamics of ma jor
insect pests of cotton, influenze of various abiotic
and hiotie factors on their population f£luctuation
and the magnitude of damage they caused to the crop
in different parts of the country and abroad have
been made widely by earlier workers. The information,
most pertinent to the present work, are briefly

(1) Earias yitella F. 8

The incidence of the bollwom . yitella
{ £abig stoll ) on cotton has been studied by several
earlier workers in India, Pepending upon the climtic

conditions and prevalence of altermate hosts and




natural encmies the insect has shown seasonal and
regional variation in its occurrence and damage to
2otton Crope

According to Hussain and Lal (1923) in
the Punjeb, the pathogenic diseases during winter
reduced the popitlation of bollworms with the result
that in Jamiary and February, there were very feuw
' caterpillars in the fiecld,

Donald (1939) reported that in Piji islands,
cotton planted in November and later was heavily
infested by Be £obia, and in’'some cases there was
mesmmawmmsoﬁ eheemim
£4irot CTOD.

putt ot ale (1943) reported from C.Pe and
 Berarxr that £, faobia appoared im July and caused very
slight damage to cotton scedlings, Wit its progress

vas reduced by heavy rains in August and September,
The popslation inereased rapidly in October and
remained active until the end of the season, The




during the interval between the harvest and sowing,
the latvae of E. £fabia vere found until April on
cotton plants and £rom March to August mainly on

cus esguiontus and peremnial cotton (Cossypium
QECH They were not observed after June on
cotton plants vhich were allowed toc remain in the
£ield during the summor,

Khan (1945) stated that . fobia was comwon
and of some importance as a pest only in parts of the
Southeeastern, Central and Subemountainous (Eastern)
regions of the Punjab, . This insect was rare in
places with extreme emperature ond was common in Some
months in moncoon Season when there was good mm'an
and sudden drop in summer temperatures S. £abia was
restricted to India and parts of Southecast Asia, whore
the climate was c‘ampata&w;ely lmmm and milé., Khan and
his co-workers (1945) further observed that the bollworm
was very esmuon during July to October when the fruits
of Hibigous gsgulentug were plentiful and attacked

eotton when populations had bullt up,

Cherian and Kylasam (15947) gave an aczsount
slonomics of Be £aobla in Colimbatore where cotton




was sown in September or October and the attask
giret beeame visible in November. High lazval
population appeared from the middle of Deceaber
 unti) early January and from the middle of Hay to
July. Infeostation of grcen bolls was low in \
Jamazy ang xmmaseé until the erop vas harvested
i.a &p:il.

Nangpal (1948) roperted that in the Punjab,
m h@umm mmlatm vas the lowest @uring Decembor
0 mwh and mey began bto meltiply in April and May
and wege mﬁnericauy mse. abundant during July to
aeptemhet |

‘Sengupta and Behuza (1957) reported that
Ee £ , was @ major pest of cotton in OFissa and
the period of incidence was £ran Augdst to December,
buring the eakly growth stage of cotten plant, the
caterpillar borxed fnto the top ghoot and when bolls
were formed, it hored iate the bolis,

ATy §3)

Kalkarai et al. (1958) stated thot the
cultivation of summer and xharif bhindi
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crop encouraged the muleiplication of smtte&
bollivorms in Khandeshe

Ratagihallimath (1962) reported that in
the North Mysore districts, the bellworms £irst
attacked the growing shoots when the eotton crop
was 8 to 10 weeks olde After the formation of
buds, élawers and bolls, they attacked those and
s.ai@stat'&on' continued till the hazvest of the crop.
Ixcidence was more at ¢the time of f£irst £lush of buds
and flowers and boll formation. Somotimes percentage
aﬁtack of buds, flowers and bolls, vhich vere astuslly
born on the plant (excluding those already shed), went
upto 65,

Kaushik et 2l, (1969) Feported £rom Indove
that the peak period of infostation by Eartas spps to
cotton wss October to Hoveaber in iePs, The gaterw
pillars attacked the scedlings making shoots bored
upto two months after germination and also the bolls
and to a less extent the flowers and sguares. They
further stated that thore was no appreciable variation
in incidonee bet

ween the drought years (1964«66) and
the normal years (1956-58). |



i1

Ravat and Sahu (1973) estimated the
percentage damage of Bnindi fruits by Earias spp.
and zeported that in untreated plots, on the
average, 22.6 % frults vere damaged in &a_gi_g
seasan at Jabalpur. |

(1) amages biquulls Migutully (Tehids,) o

The jassm. A« bigutulla bigutulla
mooasea dovastans Dist.) is widely distributed on
several cultivated plants in Indfa. A eritical
ravieu of the published information wvéals that
the insect maintainaﬁ high population level in
South India during the Rabi scaseon and in Noxthern

States of the country in the £harif season,

Cherian and Kylasam (1938) reported that

aeuvfst.y €rom October and reached its peak in December
and Japuary, afm_ vwhich the pogalation went doun,
The insect maintained very low population in the
months of April and saay\.

Hussain and Lal (1940) observed the cessation
of activities of the fassid under the punjab conditions




iz

for tuo months beginning from last week of Januazye.
From the end of June, cotton seedlings were attacked
and from this time bhindt and American cotton were

haavily infested till November. From the beginning

of NHowvember, the populaticn declined on both the

crops., but it appeared on potato, hollyheck and
brinjal and survived throughout the winter.

Ohsexvation of Lal (1941) indicated that
the maximen infestation of cotton orop by E. dovastans
in diffcrent locality depended on several factors,

. the main factor being the timo, the crop came to
the M98t susceptible stages In Northewest Indla .
this period was £rom July to September, but in South
India it was DecemberX %0 JanuaXye. IMultiplication

was rapid in warm and humid weather,

Abbas and Afzal (1946) carried cut a sutvey
grom July, 1940 to October, 1942 to determine the
species of jassid present on cotton in different parts
of the Punjab,  According to their observations,
the populstion of E. devastans was initially low but
inzreased towards the end of the soasay
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Afzal and Chani (1946) reported that under

_ the Punjab conditions, jassids appeared on cotton
erop in early July, about a month or half after
gsowing of the crop with very low population. The
popualation reached its peak gencrally in mide-August
and remained high throughout Scptember. It declined
during October and the insects practically disappesred
%01 the cotton orop in November, Years of high
rginfall and consequent relative humidity synchronised
with hoavy jassid infestation. The authors expresses
the relationship by the following mathematicsl eguations

JI = 15227 + 0,025527 R + 0.,50425 H

when, J1 = Jagsid Index (Log average jassid
infestation ¢ 1)
'R = Totel rainfall during the jassid season
B = Average relative humidity during jassid
seacon.
Thelr fusther studies on the fluctuation of jassid
: population in 1953 confirmed the above observations.
velay in soving and wide spacing encouraged mmitiplie
cation of the jasaid population.
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Maximum damage to cotton crop by E. devastans
'4n the Punjeb and Sind was found from July to September
in Khari€ season and in the Southern States (Madras,
sysore and parts of Hyderabad) £ram D
Jamiary in kabi season (Nangpal, 1948).

EOIIDEY

Phandish (1954) stated that in Bombay
emssﬁe rainfall was conducive to the development

of jasside,

B@nmm and Behura (1957) consi

CEYasy ag a major past aﬁ e@tmn in Orissa. In
theh@gimiag@e theaeasamthe.tﬁestatimbyme
pest was lxght mll ménsema@e:. after which the
population increascé rapidly and reached its peak
st the end of Octaber, The jassid populatien
mu.mﬂ after Ogko mu ?@mwy, whon féw
jassids were left on the plants,

Ageording to Apps Reo gt al. (1959) the
nymghal population of the jaseid inureased with the
increase of n&tmg@i levele en the Lwo sources
of nitrogen, plots regeiving ammonfum: sulghate
attracted more jaseiés than groundnut cako,
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Katagihallimath (1962) reported
jassié appeared for the f£irst time on cotton when
t.heme@lingsmtmmmmamén&.
continucd till haxvest. Its occurrence followed
the incidence of thrips but sometimes they appeared
together, 7The peak period of incidence was ow
during august and September on Kharif crop and
December on Rabi crop in nosth Mysore élseﬂcts.»

studies on population @ynémics of E. devastans
ried out by Jayraj and Bacheer (1964) at
Coinbatore @h hinds in 1960, The ueekly counts of
Wzs and nymphs ..inﬂﬁe‘-&%@ higher population level
in the humid North-cast rionscon season than in the

comparative dry Southwwest ofte A nNegative Qorrelaw
tion was found betwvecn the minimum temperature and
the eicadellid population, but makimm temperature,
 relative hunidity and rainfall appeares to have no
ﬁws,caﬁt effect on the jassid nunber. Population
 was low on plants infested by Aghis

Jayraj snd vemigopal (1964) reported that
application of nitrogen at 22,4 1b / acre could
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significantly inerease the incidence of jassids on
cotton fields HNone of the other mutrients imfluenced
the incidence of jassids., The population of the
leaf-hopper was reached its peak during the sixteenthn
week after sowing because of the palatability of the
exop at this stage. | |

Rasults of f£icld studies on population
density of E. devastang on cotton in two places of
Cadpo shoved that climetic factors were msmnsihle
for higher jagsid population. Adults appeared two |
secks before the nymghs appearcd on the plants and the
jaseld incidence reached at pesk between early August
and mid-September. Females comprises 100 % of the
population at the beginning of the ceason im april,
ut fell to 22 = 47 % of the total by September

(W and BleDacsouki, 1967)e

Atwal et al. (1969) recoxded population of
cotton jassid for two years ia the Mjab and obgorved
itg peek in August and September vhen the tamperature
ranged £rom 28,3 to 30° C and the relative humidity
fron 50 to 70 % in 1355 and 74 to 83 % in 1966, The
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ed low population of the imscot in
‘the peak period of second year and opined that it
wag Que to hich bhunidity. |
Hossanein et al. (1971) reported that in
-1964=~65 heavy incidence of Empnasce hboe
on cotton crop sown on 13th February than a crop soun
on ;aeh Harehs The population was at ie,s Ppaak in
late May and early Augusts

Senapati and ¥han (1976) studied the seasonal
activicy of M. devastang on bhindd during 1975«76 at
throughout the year on bhindi and maintained high
population during the months of December and Januarys
From March to June, the jassid incidence vas low which
had been ateributed to warm weather during these months.
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past workers, the abiotic factors cm.eﬂy tenperature
and humidicy and the biotic factors mainly the prevae
lence of natural enemies in a locality had profound

influence on population density of the aphid and \
consceguently on the magnitude of 1065 to cotton crope

mumma}y investigations conducted by
v (1929) in Eastern Usbekistan on aphids
‘attacking cotton indicated that the Ccrop was infested
by several species of aphids including Ae g |
and A. £lava vhich were the predominant species inm
August. in the same arca, Stepantzev (1939) chgerved

t¥o PRakS .06 May - June and August =~ Septembe
Further observations of

W) 9

I988Y

the author on population £luctuation indicated that
weathex conditions had profound influence on abundam
ﬂim.thmn of the aphid, Low temperature and
hich humidicy vere favourable ‘,fot the aphid, The
suthor concluded that weather vith the daily mean
temperature of about 20° C and relative humidity of
‘amt. 60 % was the optimum gor its masa inoreases |

| Tseng and Tao (1936) reported
infestation of eotton orop by A. coss

that in 1934
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resulted in reduction of bolls from over 10 per a
healthy plant ¢o 3 per infested plant and in 26,53 %
‘plants, there vas no boll formatione The loss in
vield was 71.86 %%« The other effect of aphid
iufestamn was m&faseeﬂ by delayed boll em
lowering the Mngth of the f£ibres and deterioration

 of spinning quality.

ue Garr (1942) reported that the use of
ous fertilisers of nitrogen producing exops
grown before cotton an the same land mmuawe the
lopment of e gogsypii. Application of nitrogenous
fertiliser alamlth caleium arsenate favoured multipli-

cation of agaid

\ccording to Mo Xnistry (1946) in London
&W appeared on cotton in isolated groups
of plants in mid-Fedbruary. There was a marked
increase in population during April and early part
of Hay, which affeated the yleld of the erop.

Young and Garrison (1949) reported that
in Tallulah and Loulsiena incidence of Ae gosaypll
cammenced €ram the seedling stage of cotton until the
plants were defolisted by £rost.




in Sz0 Paulo and the effect of its incidence, Calecagnolo
and Sauer (1954) reported that the infestation began
from twenty to thirty days after germination of the
coteon seadlings. The aghid inflicted Geformation

and retardation of growth of the erop and heavy
infestation caused reddening of the lecaves which

dricd up end fell., Somotimes the attack was delayed
until the appearance of the buds and £lowers which

sﬁe“d due to aphid infestation,

According to Katagihallimath (1962) the
aphié appeared von cotten wvhen the cropwas 3 to 4
weeks oldes The incidence waz conspicuous on 6 to 8
wecks old plants, but the highest populstion was

ved on 8 to 10 weeks old erop during November

The author concluded that insecticides
might be applied after 4 veeks of mm&mt&gn and
gecond application be given on eight to nine week
0ld eXope

velaman gt ale (1971) studied the populoation
mics of Ae goscypil on cotton in the arid conditions
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of upper Bgypt £rom third May to twentyth July, 1969,
Their results revealed that the abiotie factors like
temperature and humidity had markes influence en
popalation fluctuation of the aphid and the erop

in the beainning of flomr&ég or after irrigation
sugcunbed to aphid infestation more than its other
stagesS. At this time, the trangpiration of the
plants incressed, creating conditions favourable for
the development of A. gogsypii in the Jower part of

thé CandH e

Hassanein gt al. (1971) reported thet in
the Assiut zegion of Zgypt, the population of A M
and Ro Craccivora wege very high from ist March to
1st April on cotton sown on 13th Pebruary, Aftex 1st
april, the population gradually deeilined, There were
three population peaks during July to mid-Auguste It
vas also obgserved that the nymphs were numerous than
adults and the alate form of A« gXag

that the best Qate for sowing cotton in Assiut region
wae the £1r5t wesk of MHarche

Ismailov and GasanoV (1974) roported from

shirvan stepoile area of Az
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infestod 60 % of plants in normal yeer and 160 ¢

in moist ones. The aphid overwintered on weeds or
plants in nymphal or adult stages, then reproduced
massively in Spring and migrated to cotton or any
eccromie plant in mid.iay when the crop vas at 2 = 3
lcaf stage, The reproduction was contimaous uwntil
late June and the population @ecreased with commence-
ment of natural cnemics and hot woather. The
population on ootton increased again towards autumn,
bat) feeding damage at this stage was less important
than excretion, vwhich gpoiled the liat, The above
damage mainly occurred in the valley of the river Rura,
wvhere air hunidity was high and roguive control measures,

 Armentec and Rodriguezv {1974) examined
cotton ficlds in the State of Sinaloa, Mexieo at
weekly intorvals and obsecxved that in the beginnding
' ypis was the most ebundant on
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Katagihallimath (1962) reported that

were two to three weeks old the thrips appeared

on the f£ield and the infestation continued £11l
harvest. The insect caused maximun damage when

the crop was three to eight weeks old, Im case
of'm'mnmmmcmpmsmwsmmm
0ld the leaves became curled up and turned brown
bronzy due to heavy attack of the thrips. In serious
cases, the leaves dried up and fell down where the
cultivators called it as ‘adhura roga'*s - The crop

at 12 to 16 wvesks age also succumbed to thrips attack
very badly.

(v)

The leaferoller, S. dorogata is considered
as a sporadic pest of cottion, but could inflict severe
~damage to the crop vhen the larval population is
increased during the £lowering and fruiting stage
of the cotton plants,

Sen (1923) reported that the leaferoller,
Brogats was a gerious pest of cotton with large
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leaves, vhich it attasked £rom July to October in
the State of Bengale The larvae rolled the leaves
and £ced on it leaving the shelter parte As the
moth lays eggs on lower part of leaves the ysung
larvae feed on the cpidermis for a few days before
Beginning to roll the leaf. .

Monteil (1934) reported from Paris that
the injury caused by Se derogata F. to cotton |
leaves was most serious during ﬁlémering and fruite
ing season ( August = October). |

Soyer (1935) stated that cotton plants
infested by S. dogogata could be recognised by the
rolled leaves; The lervae 446 not move far £rom the
point of oviposition and remained mp@ around one
centre on the plante, The iajury was scrious vhen
the lazvae were num _
foliage to impair the development of the plant. The
author suggested that the infestation could be
avolded by early planting in Bexgiaa Conooe

According to Golding (1938) in Nigeria,
gata was unusually numexous in August and
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September, 1937, in arcas of early sown cotton,
because the length of the dead season was reduced.

Prom Burma, Bate (1939) reported that the
foreign cotton varieties were damaged sericusly
yaata. The infestation could be redused
by delaying the sowing upto August.

Katagihallimath {1962) described S. deroaata
as a sporadic pest which became active during the
| égﬂ.@d f£rom September o December in North lysore
‘gistrictss The peak period of incidence was
' tlovembers -

Thimmaish et ale (1975) testcd three varieties
of cotton in Rarmataks for Xesistance to S« gerogatae
The average number of leaves rolled per plant was 7.7
for hybridsd, 3.0 for Varalaxmi and 4,4 £or JR«97.

' pdiity of
hybrid-4 was a result of its soft broad leaves, in
comparison to the thick coarse leaves of Varalaumi.

(B) EFFECTS oF Gmmm INSECTICIDES on
INGECT PESTS OF COTTON 3

puring recent years, mach emghasis has been
given on the replaccenent of Sprayable apd dust
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formilations of pesticides by gramiles, capsules,

etc. mainly because the latter groups offer ecological
selectivity in their action, Several past workers
have used the gramilar insecticides against pests

of cotton, particularly the sucking pest camplex
with varying degrecs of success. However, reports

. on the use of the wmmxummmm
are inadequates

(4} Twﬂciﬁf of phorate ¢

In the past, phorate has been successfully
used against Several sucking pests of cottone Its
application to soll in-furrows during sowing, treate
ment of gesds or impregnstion of the compound with
fertilisers at varying doses proved effective in
reducing the early season attack of pests and
considerably increaged the yield of gecd cottone

Hacskaylo and Clark (1957) treated gotton
eds with thimet and observed that the treated geeds
germinated earlier to the untreatedseeds. seed
treatment with thimet gave protection of cotton plants
" £yom the attack of A, cossypii upto 49 days aft.er.
sowinge In 1981, the author slongwith his gowworkers
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fuzther oboerved that the application of ghorate
granules at 1.7 1b / acre 4in the furrows at sowing
time was almost equal to seed treatment at 1 1lb / acre
in combating Ae. gossypil for nine wecks after sbw:lng.

sithanantham (1973) evaluated the
endotherapeutic efficscy of insscticides by seed
eoat application, ~aAmong four insecticides
disulfotan found to be the best at the dose of
1.2 808 4 % ale At the highest dose disulfotan
and phorate brought about effective mortality of
am within 72 hours upto seven wecks, while it
was only five weeks for dimethoate., BHC was not
effcative as a gystemic insccticide, The |
persistency was higher in case of @isulfotan follgved
by phorate and dimethgate. The knockedoun effect
of the insecticides was found to be influenced
dircotly by the dose and inversely with the increase
in time lag after sowing.

Ivy gt al. (1957) reported that trxeatment
of cotton seeds with thimet at 4 1bs / 100 ibs of
secds §ave promising results ‘in controlling the



sucking pests like A. gossypil, A. gzandisk and

I tabael. There was no adverse effect on germinae
tion or growth of the plants at 4 to 8 ibs of the
compound per 100 lbs of seeds, but the insecticide
at 16 or 30 1bs / 100 lbs of seeds caused amall

necrotic lesions on leaves.

in Sao Paulo, Padigas and Giannotti (1959)
2@ experiments with systemie insccticides
against the early pest attack on cotton, Fhorate

ard di=-syston were used as powders in activated
carbon and applied te the seeds at 2 % of its welght,
Phorate granules ucke applied to the furrows at the
time of sowing at an equivelenterate, The results
revealed that the three treatnents gave good control

w&waﬁﬁﬁamfw%ws.mnwsm
was still ceffective after 101 days when the infestation
was at its peake

In Formosa, Tsai and You {1961) evaluated
the effectiveness of phorate as soil treatments
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At the sowing time 10 5 phorate gramales at 2 1lbs ai/
acre were applied into the furrows on 16th May at

the depth of 1 cm, under the seeds, immediately
beneath ti;e seeds or laterally 3 om from the seeds,
Gbservations in June « July showed that both pests
could be controlled without any significant difference
betueen the methods of application. In another
éxperiment, the insecticide wvas applied to soil at
soving time on 22nd Junz of as side dressing on

_ 3rd Augast at 1 or 2 1bs al./ acre. The pesult
rcvealed that the furrow treatment significantly
reduced the population of E. biqutulla and A. gossypii
for 53 and 72 daye respectively. then the dose wag
increased to 2 and 4 1lbs al./ acre as side dressing,
the insecoticide gave good econtrol of both the pests
for 49 days and remained toxic for €0 days. All the
treatments though increased the yield were not effective
against Be fabia,

Fadigae and Suplicyfiko (1961) appliecd
gramalar die-syston and phorate into furrows, soparately
or in combination with fertilisers againse cotton
pests in Sao Paulo and found that di-syston eontrolled



noscypil better than phorate against ants and
theips (Frankliniells sp. and Caliothrips Sp.)e
all the insecticidal trestments reduced germination,
particularly vhere the insecticides were added to
the fertiliser, The authors suggested
mix these two compounds with fertilisers for
control of cotiton pestsSe |

Ridgway et gle {1967) evalusted phorate,
gigulfotan and cy«anmid@ Ch 47031 against cotton pests
in green house and f£iecld conditions im Texas. The
insecticides were applied to soil either alone or
with fertiliscrs. The initial uptake of the
toxicant by the plant was greater from the insecticide
and fertilicor mixturce The results indicated that
les gave similar effects im controlling
As gosgoypil, Aa grandisi: and Prankliniella sppe by
both the methods of application.

Regupathy ané Jayraj (1973) zeported that
phorate, disulfotan, methyledemeton and dimethoa
granules at 0.5 and 1.5 kg ai. / ha were more cffective
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disulfotan followzd by phorate, methyle-demeton and

ethoates Pest resurgenge was noticed from eighth
week after sowing and reached maximim during the
eleventh weeke |

in 1971-74, Thenorkar applied saveral granular
insecticides at 1 kg al./ ha against three smking,msm
of cotton, such as Ae Bigutulla bigutulls, i. gaseypil
and Te tabsci, = In most of the yesrs, the population
of.all the three species were signi€icently lower than
the untreated plots. Di-gyston and aldicarb proved
the best of a1l the campounds testeﬂinmtmluug _
the jassid, aphid and thrips. These two Meam.ides
am‘i ghorate vers significently more offective than
carbofursn snd @imethoate against A. gossypdd |
197 «72, significantly higher yield was harvestad
€rom plots receiving di-syston, am&carb and carbofuran
in 1971-72, but in 197274 except dimethoate, application
of other insscticides resulted in significantly greater
yiclé than controle '

The results of mb@m LOXY tests conducted
in Bgypt by Ablel-Gawaad and Shazli (1970) revcaled
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- that based on LD 80 values ghorate was the most
testie insecticide followed by disulfoton, gammae8i
DIT, thiometon and emmm%n to the pre=pupae
of T tabacd,

| Gavaad and Shazli (1971) reported that
phome and disulfotan at 2 and 4 kg al./ ha as
seed and soil treatments were found superior to
‘heptachlor, carbophenothion, lindane, DDT in
gantrolling T. tabagi on cotton seedlings.

Sorour (1968) grew cotton plants in pots
£rom seeds coated with phorate or di-syston at 3 kg /
44 kg of segeds and from untreated seeds in Egypt and
obsezved thet the tuo insecticides csused ﬁaat@r ,

dling emergence at the early stage i@llw@@ hy a
slight reduction in emorgence porcentage as eg@yar@é
with the untreated series.  However, in the £inal
treated and untreatod pots. The insecticides did
not affcot the growth and fruiting qualities rather
- ‘ ed the yield of seed cotton without affecting

the boll size., seed and lint index,
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(14) Toxricity of Carbofuran &

Literatures on the uge of gramslar
eaibofumn against pests of cotton are inadequate.

Beckham (1967) reported that in 1965-66,

aprlication of gramxlar aléicarb, ea:baiuran,
magara 10242. disulfoem and g?tex’ate in ﬁn:tmes
at various dasages msult.eé in reduring tha populas
tian cf five species QE thrips £or é to 6 woekSe
In 196768, ¢t he author evamaeed eleven syatemie
inssoticides alone or in combination by applying
to fuxzows at sowing time against Eranklinielila sppe
on cotton, All the insecticides including earbofuran
and phorste significantly reduced the population
of thrips on cotton secedlings when ¢ompared with no
treatment, — Howsver, there was mo significant
inoreage in yield of ceed cotton in any of the
treated plots,

The results of £1e}d experiments conducted
by Bindra gt @L {1973) in the Punjeb for the contio)
of Bemisia fabaoi, As Digutul
&« gossypil on cotton with soil apgali@aﬁi:m of granular




insecticides suggested that though all treatments
reduced infestation upto 10 weeks, the best results
were obtained with disulfotan, phorate and esrbofuran
8t 1 tO 1,5 kg ai./ ha. with aldicarb and fensule
fothion control 4id not last longe Higher yield in
1959 was obtained with 211 treatmeants but in 1970
the plot treated with disulfotan gave significant -
inerease in yield vhen cmmé: with no treatment.

£5il) Toxicicty of Guinalphos ¢

infoxmation on the use of gramular quinalphos
against pests of cotton are lacking, Kowéver, the
insecticide has been used as sprays with varying
o5 of success in controlling the cotton pests.

sundazrmarthi et ,g;. (1973) 4n Tamil Nado,
carried out a f£icld experiment on a&atml of cotton
pents with chemicals during 1971-72 and found that the
spray application of monocrotophos, endosulfan, quinolphos,
and 2 mixture of dicrotoghos and DDT, quinolphos and
prT and chlorofenvinghos and DDT cave premising results
in controlling the larvae of Zariag spp.. Poetinophora

mm and pesulted in higher yields,
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singh & al. {1974) evalusted 10 insecticides
against D. tabaci and Al WW&:M@!:
in Luéhiana, The insecticides were applied as sprays
twice at an interval of two weokse Promising results
in controlling both the pests were obtained with
qu&mlghos, carbofuran and mephogfolan at 0,025 and
005 % |

Parameswarn gt al. (1876) tested ntne
Ansogticides against bollworma, Rach compound wag
applied six times as spray at fortaight interval
comuencing £rom SOth day of sowing and the quanticy
@ﬁ&%ih&ém@k@ptatlmum/m. The
incidence of bollworus was recorded once prior to
each spraying and after 15 days of the last spraying,
The results indicated that all insecticides were
- significantly effective compared to the untreated
checke The bollworm incidence was low im plots
sproyed with monocrotophos, quinolphos, chlorofenvinphos,
tetrachlorofenvinphos, and carbaryl + sulphur, which
resultec in higher yields,

(iv) Toxleity of mephosfolan 3
in majority of u:é Casesg reported mephoafolan
48 aprays g8Ve promising results in the control of




borers and sucking pests of cotton, Information
on its efficacy as granules against pests of cotton
ars not available,

Badawi (1971) reported from Sudan that
eytrolane $00 emalsion concentrate and malathion
at 450 ml in 3 litres of water / ha gave apmxlmtely
similar results agalnst P. BOssypdel]
The émzmge of bolls in untreated, W@&aﬂ@ and

sasdathion treated plots ues 21.3, 13 and 11,7 per Gonte
The percentage of bolls containing laxrvae was relatively
hmafterlgdayamndecteasedafwr”da?aeﬁ
Lreatments we.het s&ndles by the author and his
co~gorkers (1972} revealed that low volume concentrate
of malathion and DDT at 1.5 litres / ha, c¢ytrolana

S00 emilafon concentrate at 750 ml / ha, carbaryl

85 % WP at 2425 ms)haandaaimoﬁm. methyle
parathion and toxaphens § % at 2 litres / ha were
effective against P. gogsypiel]

Cytrolane was effeotive for 4 wecks.

zeld et ale (1972) tested 26 insccticides

in leboratory and field conditions in Bgypt. .Cytzolane,
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cyolane and monitor at 325 « 350 g al./ 4200 sq m
gave promising results, These insecticides afforded
good mortality and effectiveness was retained for |
a considersble period in the £ield,

Lindlcy and Seval {1973) cagricd out an
experiment in Southorn Turkey £rom 1968 to 1969 for
control of S. littoralis with spray applications of
cyolans and cytzolance Cyolane at 0,75 and 0,875 kg ai./

s was effective against the larvae of all eize giving
‘M,gh initial kill and persisted for 14 days, but
cytrolane was less effceetive than @yoleme.

 Hassan gt al. (1975) in Bgypt reporte

spraying of mephoofolan, methamidophos, monacrotophos
and ghosfolan gave good result against aghids,
clcadollids, vhite £1lics and red spider mites, lethae
midophos and mephosfolan were effeotive against

v is and monocrotophos and mephosfolan against
Dsulana and B. goasypiella. Tncrease in boll
ed in plots treated with monoerotop

(B

formation was obsery hOSe




4 CHAPTER-II
MATERIALS AND METHODS



CHAPTER XIX

Investiacations on the ssasonal activity of
jggzam insset pests of cotton such as the jassid,
anxasca Bisutylla higutulls ( Ishida), the aphid,
aghis gossypil Glov., the thrips,

alig Hoods, the spotted bollworm, Eariag vitella Fe
(£abia, stoll) and the leaf«roller, Syliepta
Pabricius, and their control with granalar insecticides

war Regearch Station during

the year, 197778, The mothods adopted and materials
used for these studies are descridbed below,

s
“C‘ A G, SR E e

(a)

SEASONAL ACTIVITY 3

a p).otaﬂ 12 % 10 metre area in the University
Agricultursl Parm once in every four months beginning
from august, 1977 to april, 1978 to pormit studies
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on the aeaamallim.‘lﬁema of various pest species,
The crop was available in the £ié1d from £irst

- week of september, 1977 to the last week of August,
1978,

(1) Incidence of B. vitella 3
Weckly observations on infestation of
shoots, f£lowvers aryd bolls by the spotted bollwoxm
were taken, On each day of observation, ten cotton
_rlants were randomly seclected and the total mxmbar
of Msanﬁmmhetot affected shootswerec@unm
cneaehplane. Dnr.ingma:epmduetmmof
tmempeotalmlmberawme aﬂfecceﬂnmreﬁ
£lowers am bolls were counted f.o determine the
percentage infestation, The percentage damage of
shoots, flowers and bolls separately and together
were eéumawdo. |
(i1) Population fluctuation of important
sucking insect pests
The sucking insect complex on vhich the
studies on population dynamics were @ade comprised

of Ae biqueulla bigutulla, A. gosgypll and S. dgrsalis.
Ohservations on the nymphal and adult populations of
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these threc gpecies were taken every week beginning
from £irst weck of September, 1977 % last weck of
August, 1978. On each day of observation, ten
919!125 wverpe randomly selecéeé and f£rom each Plant,
three leaves, one from the top, one from the middle,
and the other from the bottom were gelected for
sampling, The nymphs and adults of the three inscct
spesies present on either gide of the leaf samples
were counteds The size of each leaf was measured
““by graph paper in the £ield and the mumber of jassids,
aphids and thrips per 100 g €m area was calculated.

R+ g R e

observations on distribution of A. bicutulla
utulla, Ae gossypii and S. dorsalis on cotton leaves
ware taken onte on a two mpath old erop vhich wag

soun in the month of November, 1977 The adult and
wmw&lmlatmnmmmeIlmseﬁa
plant and 10 cuch plants were examined randomly. The
percentage population of jassid, aphdd, ang thrips on
different leaves was ¢alculated,
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{iv) ZIncidence of §.

) -
e LR R (VY

Population of larxvae anf pupac of the leafe
roller was recozded once in a week on 10 randomliy
selected plants. Obsezvations were also taken on
the total number of leaves and mumber of rolled leaves
on these 10 plants and percontage of infested leaves
was estifnted, \

{B) PIELD EXPERIMENT s

(1) Pield layout and sowing ¢

meexperlmmiphtmeasm 24xzom'

which wés divided into 15 ecqual sized plots of 5,7 X 4.5
motfe eache The experiment was laid out under
randomised block design and there uere threc replications,

Bach replication was separated f£xom the other by a
| 75 cm channel and each plot from the noighbouring
plot / plots by a 50 cm wide bonde
sown on 25th November maintaining the spacing of
60 % 25 cme  The plant population in all the plots
ware almost uniform,

(1i) Insecticides uged @

The details of the gremular ingecticides
used ané the method of ttm.%z‘h application during the
gourse of this wﬁfy arxe given beleow g
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Hame of , % of ai - Dose
the insectie Sourece in the " kg of
cides A product

- _ -
Phorate /s Cyanamide India Ltd, 106 1.5
{Thimet)

Carbofuxan  [4/5 Rallis India Lté, 3¢ 1.5
{ Faradon) :
Quinelphos /6 Sandoz india Ltd, 56 1,8
{ Ekalux)

Hephosfolan /8 Cyanamide India Ltd, 5¢ 1.5
{Cytrolane)

The ingeeticides vers applied in localized
placement method at a dopth of about & om in rings
around each plant,s The £irst insecticidal treatment
- was @imon?m Pebruary, 1978 and the second on
22nd Hardh, 1978, vhen the crop was 65 days and 107
dsys old respectively.

(341)~ Pest specles corcerned and gempling
technidue s

The insecticides vere evaluated agoinst two
sudking insect pests, vize, Ae Rigutulla bigutullas




~ and S. dorsalis and the bollworm, E. yitella vhich
occurred on the trial erop,. Observations on the
incidence of these pests were taken one day before
and one, threa, s@venanafenneandaysafhet
application of the insecticides, The techniques
employed for sampling the pests or cbservations on
their incidence were same as described under the
studies on * geasonal activity %,

{iv) ¥ield 3

The éried bolls were pickes up treatmentwise
separately. 'rhem were six pickings altogether, The
seed cotton obtained from each treatment was weighed and
the data were subjected to statistical analysis.

(v} Presentation of Bxperimental findings s

The modified Abbott*s formmala reported
by Holmee gt ale (55) was used to £ind out the
percentage control of differont pests by the
insccticides, The formuls is ¢

% Control @ (] @ cosmuees ) % 100
TH x O

vhere, TB and TA and CB and CA are the
number of insegts in treated and gontrol plots
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both before and agter the insccticidal applie-
cations respectively,

The data of the field trial were gudb jected
to statistical analysis to £ind out the critical
Gifferences bztueen the treatments,



CHAPER-IV
RESULTS



CHABTER 1V

> ENCE AND SEASONAL ACTIVITY OF INSECT
PESTS OF COTTON 3

LR EN

ohéewauons on ogourrence and seasonal
activity of inscet pests of cotton were made fryom
girot week of September, 1577 to the last week of
August, 1978 at &

swar, Incidence of three
sucking pests, viz., the jassid, A. biqutulla
. pigutulla, the aphid, A. gossypii and the thrips,
S« doxsalic and two lepidopterous pests wiz,, the
“spotted bolluworm, E» gitella and the leaferoller,
ferogata was cbserved on the crop during the
one year porioed, The jassid, the thrips and the

bollworm ogcurred on cotton throughout the year

wherpeas the other two pest species were recorded
in certain months,
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(1) seasonal incidence of E. vitella s

The data on the ineidence of bollworm
embodied in Table 1 indicate that the percentage
damage of shoots, £lowers and bolls together
of cotton by the insect was the highest (18,86)
during the month of April, 1978 and the lowest

e¥e 1977 (Fige 2)e ‘The bollworm

inflicted spprecisble damsge to the crop during

~ the months f£rom Harch to August, 19768 and its
incidence was low in September, 1977 to January,
1978, The results of comparative study on . -
shoot, ﬂmam‘ and boll infestation "iaazeaeaﬂ that
the bollvorm proferred flovers folloved by bolls
and shootse The highest percentage damage of

April, 1978 (56.66), the average of four weckly
cbservations for the month being 37.88, Damago
'm shoot wag the maxinum in the segond week of
June (24,08 %) and that %o bolls in third week
of May, 1978 ( 33,10 %)e



mx S.mmemm of Ea m@,& on cotton
tomber, 1977 -y August, 1978 at

an | *?emmsm&amageof LI - o
' ~ mot lowe? bguwsheot & flewii b@u
September,1977 2,63 . 0.88 1.25 2.88
0stober,1977 3420 5,66 4496 5.02 -
0.85 10,00 4,06 3.7
2,66 o o 2,66
295 © o 295
3423  6.24 0.62 4438
ftexch, 1978 $«94 18,10 @ 7.39 11,23
April,i1978 10,55 37.88 9418 18,86
Hay, 1978 30455 21442 26,80 14427
Tune,1978 16436 12,95 6458 18,29
July,1978 13,856 11,58 8463 13,83
AUGUSL1978 13,18 6,32 7.72 11,55

verage of 4 or § weekly obser
for each month
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(11) 1Incidence of S. derogats

The leaf-roller, S. derogata occurred on
cotton from September to November, 1977 on the crop
sown in August, 1977 and in April and May, 1978
on the crop sown in November, 1977. Its incidence
was not seen until August, 1978 when a few larvae
and pupae were gbserved on the cotton erop sown in
Apxil, 1978 (Table 2 and Fig. 2). The data on .
percentage damage of leaves teirealed that the insecet
caused the highest damage in the month of October
during vhich highest larval population was recorded.

(1i1) zﬁulétn fluctuation of A. bigutullas

8
The jaseid, A. Rigutulla bigutulla occurred
on cotton thivughout the year and maintained high
pepulation, compared to othexr months, from January to
riapch, 1978 vith its peak in the month of Januaxy
(Table 3 and Figs 3)e  The population €rom Septomber
to Hovember, 1977 and £xom Hay to August, 1978 was
very 1ows The fassid started increasing in number
from the seeond woek of December, 1977 and reached
its peak in third veek of January, 1978, From seeond



Table 2

Larval and pupal mlauon of S. derogata
and percentage infestation of leaves in
different months from sepsm. 1977 to
August, 1978 at Bhubs

* Population / Plant 4 ;. ooo 4ieeven

R e (%)
.
' September,1977 3,47 0,07  3.54 3.73
October,1977 . 502 0e30 5,72 15,52
Novenber,1977 0497~ 0,07 1408 = 6432
o o - o o
Jamary, 1978 o o o o
February,1978 =~ O ) o o
March,1978 =~ © o o o
APFAlA878 1402 0,20 1a22 4.22
May. 1578 0sl7 0410 0427 1493
June, 1978 B + ] ¢ ] L+ 2 ' 4 §
July,1978 ) o e o©
August,1978 0,20 0,03 ° 0,23 0.74
e | | ——

* avorage of 4 or 5 weekly observatisns
for mh month



Table 3

* Population demsity of Ae. bigutulla hiemtulla
on coteon in different months from Scptemdor,
1977 to August, 1978 at Bhubancswar

Population / 100 sg cm leaf ares

Month

| 0.30 0.0 0,70 1.4 1433

0s08 0.83 0,49 1t 7.16

0u05 0a22 0427 ‘1 s 8480

0ed8 2,17 2,65 13 4.2

0,61 6,52 7413 15 9,08

0.76 5.87 6423 1 & 7.19

Haxch,1978 0e48 4,06 4,54 1 3 8.45

april, 1978 0406 1,65 1.71 1 127.50

Hay, 1978 0.05 0.1  0.16 13 2422

June,1878 0.0l 0.7 0.8 1 317.00

July,1978  0.05 0.2 0,26 1 1 2440

AUGUSL,1978 0,26 0.22  0.48 1 ¢ 0.88
= et et e ——

+ Hyaphal an& adult population was eounted
once in every weck on 10 plants and monthly
average has been calculated basing on 4 or $
weckly absexvations,
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week of Harch, & gradual descrease in population
txend was observeds The ratio of adult and nymph
ranged £Xom 1 2 1433 to 1 ¢ 27,50 in different
months,

{iv) Population fluctuation of A. gossypid

The data on population density of the
aphid, Ae goSSYPii on @%ﬁ in éifferent months
axe presented in Table 4 and Fige3e
of this aphid on cotton was observed from the
£irot woek of September to £irst weck of February,
1978 aftexr which it disappeared until the third
week of Julys  The aphid maintained high
population level in December and January with the
peak period of infestation £rom the fourth week

ber to g&mt weck of Jamuaxy.

(v) Population fluctuation of S. darsalias

The population density of S. dorsalis
estimated for 100 sq em leaf azea in different months
are presented in Teble S and Fig,3, The insect .
maintained 3 hich population £rom Jamuary to March,
1978, Prom third weck of March the population



Tabié 4

* Popilation density of A gossypll on cotton
in d4fferent months £rom Scoptemberx, 1977 to
Aw# 1918 at Fhmbaneswar

Popuiotion / 100 sg cm leaf area

fionth
September, 1977 3,70 14,48 18,18
october, 1577 8482 1736 26,08
3450 5,78 9429
- 17,99 21,18 39,17
Jamary, 1978 18,47 27,14 45.61
Pebrusry, 1978 Oe38 - 055 0493
March, 1978 o o 0
April, 1978 o o 0
May, 1978 ° o o
June, 1978 e o o
July, 1978 2.7 1456 4.27

*» Nymphal and adult population wag gountad
ence in eyery weck on 10 plants and monthly
@mgehasmmiwmmm basing on 4 or S
weekly obsexvations
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Table 5

* Population density of Se ¢ is on
cotton in different months f£rom September,
1977 to August, 1978 at Shubaneswvar

;ﬂm _Population / 100 sq cn leaf area
— . adult _mymgh Gotal
! 1,02 '0e78 " 1,480

- October, 1377 0472 0465 1437
Oe70 10463 1433

1e13 ' 1437 3450

473 * 5480 10,57

Februexy, 1978  10.85 " 8475 16460
Hareh, 1978 5458 . 821 11,79
April, 1978 1.26 1.01 2027
Hay, 1978 OeB2 . 1.4 2423
June, 1978 0ud7 0s38 0,81
July, 1978 1,08 1408 213
August, 1978 128 1458 2.76

® Hymphal and adult population was counted
once in every week on 10 plants and
monthly aversge hag been caleulated basing
on 4 o § weekly observations
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started declining gradually upto the second week
of June when the lowest population of the inseet
From the third wesk of June the
theips started increasing in number and reached its
peak in the £irst wveek of August.
week of August the population again started declining
popalation in Raobl scason was recorded in 1st week
of March (26446 / 100 sg am leaf area) though

_ on on @istribution of the jassid,
the ophid and the thrips on different leaves were taken
~ on two month old {from germination) cotton plants,
on the day of obscrvation, the plant had 11 or 12 leaves,
The average nunber of jassids, aphids and theips per
on different leaves are presented
two manth 0ld cotton plant, the average mumber of
jassids, aphids and thrips vas 31.3, 80,6 and 25,7
The jassids and aphids were distributed




Biseribution of A, '-.a;.‘z utuils bicutulla, Ae gossypid and 8. dors
3!12 d&ifex'em leaves of th 0ld cotton aXop © (Average of 10
ants '

1 1480 1,30 2430 2425 3089 5474 13663 18,48 32,13
2 1430 4,57 5,87 2403 4455 7,49 9,83 13,92 23,75
3 2430 11,20 13,50 G052 65083 10,05 8,37 715 15,52
4 3,25 10464 13,89 .50 5469 10625 2,72 4,28 7,00 @
S 3465 17,57 21,22 5,75 T84 13,19 3.50 3,50 7.00
& 4,33 12,87 17.22 Tl 8691 16,07 2273 3061 Ge34
7 1,60 8,08 9,68 5.07 6,54 11,61 3,50 1,94 5,44
8 0s95 7458 8.53 Se19 5468 10483 1,28 0,77 2.0%
9 De95 3,40 4435 8427 4465 B8.93 0,77 © 0e77
b ] «73 1,38 2411 ‘ 225 270 425 0 0 O
11 o 0s73 073 0u56  0s33 0,89 o o )
12 o 0 o o o o +] [+ o)
e i - e - b " 0 ama IS O
average '
Noes / plant 6,30 28,00 351,30 40,20 48,40 88,80 11,60 14,10 25,70

* @@m on 25.,11:77 and observation taken of 301,78
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on all the leaves a@xept the last leaf, i.c. the

12th lcaf £rom the top. The 5th and the 6th leaf

harboured the highest jassid and aphid population

respectively, In case of S. dorsalic

population was recorded on the £irst leaf which was

followed by the gecond and the third, Pirst six
28 74,60, 62.19 and 91,74 %
population of A. bigutulla bigutulls, A. gossypii
and S. dorsalis respectively.

leaves from top harbour

(B) CONTROL OF INSECT PESTS OF COTTOM BY

GRANULAR INSBECTICIDES

Buring the Rabi secason of 1977-78, a

repllagm £iclé trial was lald ocut to cvaluate
the relative efficacy of four granular inssaticides,
viz., shorate, carbsfuran, quimlphos and mephosfolan
against the insect pests of cotton. One day before
the application of insesticides the crop was mmimﬁ
to study the relative abundance of different inseat
pests, Three ingect speales such as the jaasida,

A‘ ,‘I.., PG AT biguti & the m’:m. §Q w a‘ﬂ .
the spotted bollworm, e gitalla infested the trial

aXop and henge, obgervations on the efficacy of the
insestinides were taken against these three species,



{4) Toxieity to A. bigutulla b i

The population of the jassid in different
plots before aﬁxﬂ after application of insceticides
are presentad im Table 7 and the porcentage control
of the insect by different compounds at different
time intervals caleulated by the revised Abhott®s
formula are embodied in Table 8, A closer examinae
‘tim} of the data in Table 7 reveals that the jassid
pogpulation on 6th February was quite high in all
the plots and after one day of insecticidal application
with qmmlméeg The jessid number was low when
the scoond application wos made on 22nd Mamh, |
Obsexvations taken after 3, 7 ond 14 days of insecti-
¢idal application indicated that the plots treated
with carbofuran were almnyst £ree from the pest, but
in case of mephosfolan excellent control of the joamsid
wag obtained after 7 and 14 days of its application,
Phorate and quinolphos did not give adeguate protection
of the crop £ram jagceld attack. -

The results SummeE
show that earbofuran gave 87,03 % control of the jassid




Teble 8

age contxol of jassid {a,.

abiailtiatalath

Biguealls bigutulls)

- cummg the inscotici al troatmonts

e

i o

#» siomifieant at S % lavel

. ?emmg@ @oml |

Insestie (kg Bede=pous-oreor Yot sppiloacion ‘Days after 2nd application

cide /
Phorste 15 0 10,45 34,256 33,86 o 35,65 72034 46,91 @
Cazrbofuran 1.5 0 87403 100,00 100,00 100,00 100,00 100,00 130}00
vadnolpitos @ 1.9 30,83 35,52 86,58 i« 16,81 54,28 604 36 L&)
Mephosfolan 145 O 39,80 95,35 685,54 58433 58,42 100,00 100,00

R L RSP )

50 Emats NeSe e & ® * ® & ®

Cel a8 § % 35445 34,22 38,51 59.83 34,08 24,59 50,71
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Days after second application

1 Carbofuran 7 mephosfolan 7 quinolphos 7 phorate

e

3 Carbofuran /7 meghosfolan /7 quinolphos /7 phorate

“

7 Carbofuran = mephosfolan 7 phorate 7 quinolphos

14 Carbofuran = mephosfolan 7 phorate 7 quinolphos

(11) Touicity o S dorgalis
in case of the ehnpa. 5. W the

population of the insect inereased following one day

after the £irst spplication of all the insecticides

except phorate whereas one day after the second

| application the population increased in all the

treatments except carbofurane But, in comparison

' k, the rate of population insrease

wag low in all the trcatmento (Table 9). Hone of €

appima%m carbofuran treatment resulted in very
low population of the thrips aﬂt«éx 3 and 7 éays of
its application and after 14 days of application
there was no thfips in this treatment,



3 in Teble 10 and Fig.5
indicate that after one day of application, protection
afforded by all the ingecticides from thrips infestae
tion was not satisfactory. However, subsecuently
the toxicity of carbofuran and phorate was higher
than the other two insecticides, In the second
cicidal appli@aupn. excellent control of thrips
was obtained by carbofuran only vhich gave 87.81 to
100 % control £rom 3xd to 14th day of its application,
The effect of phorate application was not consistent
in the f£irst and second applications. It gave
49,53 and 9.37 % control of the thr!.és aftexr one day
of fe¢s £irst and second applications xespectively,
The percentage kill of thrips by phorate after
7 days of £ixst application was 73,27 and that
éﬁwr' 14 days of seccmﬁ application was 86.69,

, The order of toxicity of insecticides are
given below and the significant differences between
treatments are indicated by lines below the treatments.



Table 10

?ereeutaqe control of thrips, S @om;g following the
&neecmiéal .tz'eat.mmt.a

m«%mam. * l.

Inscoti- Dose Daye after 1t epplication “Days aftter 2nd appiication
cide (kg Beds - e — L
/ha 3 7 186 1 3 ) 14
— - o

CatbOfuran 1,5 36,94 68,07 @ 85,08 @ 53,92 © 52,43 h 87,61 § 88,38 n 100,00 p
Cuinolphos 1.5 39,63 22,19 b 23,06 @ 23,02 ¢ 13,88 1 21,18 1 32,00 0 30,97 s
Mophosfolan 145 16035 35,97 b 65,00 ¢ 82,60 £ 1991 4 66,02 k 66,63 n 69,18 ¢

-

¢ oo mg HoSe &% ca} »e e o L LIS
P at 8% . 17,76  27.66 3,67 12,38 15,83 11,27 12,74
CoD at 3 % | . 26489 41,98 5456 18,69 23,37 17,06 19,29

® Significant at § % level

HeBe ? Ploures indicating seme letters on difforent days after ingegticidal applmmiom
are not significantly different at 5 % level
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very low incidence of the bollwoim on the trial erope
The Gata presented in Table 11 ghow that on Mareh 21,
the average number of shoots, £lowers and bolls
together ranged from 66432 to 126433 in different
treatments, the highest and the lowest being in
carbofuran and untreated check respectively. 1In
untreated check, on an average, 1033 (15,57 %) choots,
flowers and bolls together wvere infested as against

| 18,65 o 32499 (21466 = 26,11 %) in the insecticidal
troated plotse Consequent upon the application

of insccticides the mmber of infested shoots, £lowers
and bolls were not increaged in plots treated with
caxbofuran and quinolphos upto ceven days follewing
theif applications, whereas in plots treated with
phorate and mephosfolan it increased slightly one

day after their application, Obsexvations reocorded
14 days afiter appl@tm indicated some increase

in infestation in sll the insceticidal treastments,

In the untreated check the activity of the insect

d resulting higher number of infosted shoots,
flowers and bolls.

The perceatage control of the bollvorm
infestation calculated £rom the total number of



7

infested shoots, £lowers and bolis befoXe and after
applicastion of each iasceticide in Wm o that
of the untreated éheek is given in Table 12 anf Pig.6.
Kene of the insccticides gave s&tisiaetory protection
of the crop £xom the insect. The percentage control
after 1,3 7 andé 14 days of insecticldal application
ranged £from 16,91 o 40,41, 4010 %o 49,42, 37.65 to
50,42 and 33.88 to 54.24 respeetively. There was

no significant difference betwern any two &eatmnhs.

the order of toxicity of different insecticides
is indicated below.

Days aftor second application

1  Cerbofuran 7 quinolphos 7 phorate 7 meghosfolan
3  rphorste / carbofuren 7 quinslphos 7 mephosfolan
ephpsfolan 7 phorate 7 carbofuran 7 quinolpghos
14  Mephosfolan 7 phorate 7 carbofuran 7 guinolphos

(iv) Effect of insccticiéal é 1 gsmA
yield of seed estton 3 Prlion on

The d@t& on ymﬂs of seed cotiton obe : R
from the treated end untreated plots ave a
Table 13, The yield in diffcrent plots venged




Table 12

Paorcentage control of infestation by E., vit - following the
second insesticidal application

Control of infosted ¢hoots, flowers and bolle ( %)

Insecticide (mbgf';' ‘ Daye afeer 2nd application

— AN 2 7 14
rhogate 15 24,00 49,42 50,37 48,02
Sarbofuran 145 40,41 44,30 49,92 37468
Guinolphos 1.5 34,21 42,10 37465 33,88
Mephosfolen 1.5 16,91 40,10 50,42 . 54,24

BRSO S:

1P test BeBe _ Ne3s Nefe NeSe

NeB 3§ Not significant

oL
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~ Table 13

tffeot of gramilar iﬁs&tﬁem@s on yielé
of seed cotton

tfiaid of 4 Pergentage

- Treatments seed gotton increase over
(quintal/ha) control

Phorate 5436 b 17.54
carbofuran 15.13 a 231,79
Guinolphos 7,36 b 61.40
Heghosfolan _ 12,43 a 172,56
 Comtro} 4,56 b S -

tpe \2@31: e

Ceb at 5 % 2.29

CoD at 1 % 5423

*¢ Significant at 1 % level

{Figures with same letter (a, b) are not
significantly difforent at 5 % level )



£rom 450 to 15.13 quintals / ha and cozbiofuran
treatment resulted inm the highest yield follewed
by mpﬂmsﬁolm. The yield obtained from phorate
ang W}.pho& treated plots ‘wexe not significantly
different fm that harveswd ﬁm the ummateﬁ
eoml pl@t. whe:eaa mames with carhoﬁux‘an
and me@wafolan h&gher yielad
than the othor two compounds and the untreated

controle
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DISCUSSION



CHAPTER V

DISCUSSION

oecurrence, relative abundance and geasonal
activity of imsect pests of cotlon ¢

puring the one year period of cheervation,
f.0e £ron the £irst weck of September, 1977 to last
mk_ct August, 1978, five speeies of insect pests
such as the jassid, A, bigutalla big

aphid, A. gossypii, the thrips, S. doxsalls
spotted bollverm, B. yitella and the leafwroller,

thrips and the spotted bolluorm oecuxred throughout
the year whereas the incidence of aphiéd was obscxved
emwwvmmgm@ymw
and that of the leaf~reller from Soptembe:

HovenbeE, APril to May anf Awgust, The problem

of the sucking pests, viz., the jassid, aphid and




K} d

thrips was more in the Rabl secason than in the
£, mereas the reverse was the fact in case
of the bolluern and the leaferoller.

The jassid maintained high population £rom
Jamary te March { Table 3 and Pige3 )e The populatien
started increasing £rom second weck of December and
reached its peak in the third weck of January., From
second week of March, the population declined gradually
and was very low upto the end of August. During
the months of September, 1977 to the end of November,
1977 the population was also very lowe .
1977 to the end of Pebruary, 1978 the atmosgheric
Lenpe re and the relative mmmxtywem lower than
the other partsc of the yeare. L -ané January,
there was no Fainfall and it was very low in the
month of February, Thus the high population level
of the jassid during tho winter months was due to
the favourable climatic conditions, chiefly the
temperature and relative humidity that prevailed et
Bhubaneswale The warm and humid weather in other

months might be responsible for the low population of
the ingect.




Revisw of the reports of several msé ‘
sorkexs revealed that there was regilonal variation
in seasonal oocurrence of this jassids In South
India and orissa, the insect maintained high
population during December and January on aotton
and bhindi and the incidence was very low in the
hot months of April and May (Cherisn and Kylasam,
1938; Xatagihallimath, 1962,and Scnapati and Khan,
1976),  The presont observations are in agreemsnt
with these workers. Under the Punjab and Calro
conditions the peak period of incidence wes regorded
in August and September (Lal, 19417 Afzal and Ghani,

1946 Atwal gt al., 1969 and Hosny and Eh@assouk!.,
1267).

The population density of the thrips, 3. dorsalis
mh@ﬁmammmmmm its peak in first

1 4n the Babi season, In the Kharif erop
the peak poriod of inciden

& was Fecorded in the

month of August. Similar results have been Feported

by Semapati ené Patnaik (1974) under Bhubanesval

tions, vho recorded the highest population of S. dorsalisg
in mz@ week and seeond week of &W in Khaxif

of 1972 and 1973 respectively on groundnit. In the %&

\ g@crmmm,.m sEiCﬂ@s
Smﬁtﬁ_{‘ T‘Lg Al ‘- 55 f"~~-:’q gfﬁggbf
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season these authors observed the highest population
in the £irst usek of Pebruary, 1973 and the first
veek of March, 1974,  Sivakami gt ale (1885) also
abserved that this thrips occurred on Chekurmanis
throughout the year and m;statios vas severe in
Jamiaxy to April and July to Octodber in Colmbatore,
which is also in partial agreement with the present
~ obgervations, According te Katagihallimath (1962),
 Se Gorsalis occurred on cotton throughout its grfowth -
period and the crop at 12 = 16 weeks age was very
badly dameged,

Babi seasons, memmlamnmwm
the 12 weck 0ld cerop.

Seeeral earlier workers have studied the
populaticn £luctuation of A. gossypii and concludeg
that the ablotie factors yart:lemariy the temperagure
and hunidity and the biotic factors mainly the prevalence
of natural enemies in a locality had profound ing€iuence
on the population density of the aphid (Stepantzey, 1939
and Weisman gt al., 197M). Apart from these
the growth stage of the erop had also marked influence
on populstion fluctuation of the inseote



Ascording to smzmtazev (3939). ]
temperaturs (mean daily temperature of about 20° C)
ané the relative humidity of about 60 ¥ were quite
gavourable for this aphid, Katagihallimath (1962)
observed the highest population on 8 « 10 weeks
old cottor erop Guring the months of November and

mbor. Weisman gt ale (1971) reported that the
-arop at beginning to £lovering succunbded to aphid
infestation more hmamveﬁ increase in transpiration
of the plants,  With the commencement of natural
cnemies and hot weather population of A. gogssypdd
‘dcareased (Ismailov ond Gasanov, 1978)s

In the present sgtudies ¢he aphid infestation
wvas high on cotton in Augast to October in Knarif orop

£abl erop vas more than that in the Knari€ season
vhich might be due to the low temperature (mean
temperature of 2144 - 22,0) and the hsidity of

€3 - 88 % obs 53 5

ed in these months ( Table 4 and Fige3)e
The Crop ot 8 » 10 wecks age cuccumbed to aphid
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infestation more than its other growth stages,

These £indings are in agreement with the observations
of the above WOrkers. '

The incidence of the spotted bollworm
Ee yitella was zecorded throughout the year on
éotm with much variation in the level of infostge
tion in di€fcrent moncthse The inseoct inflicved
considerable damage to the shoots, £lowers and bolls
~ £rom march to August, the maximum infestation being
in the cecond week of Aprils The bolluworm prefexred
to attack flowers followed by bolle and shoots, Thus
in the flowering and boil formation stage the erop
sufferred maxtimum from the bollwomm infostation,

Variable results on seasons) incidence

have beon roported by the carlier workers, According
to Khan et al. (1948), He witella uas very common on
bhindi €rom July to october vhen the pods were ple
in the plants, At Colsbatore, Cherian and kylasam
(1938) recoxded heavy larval population on cotton £rom
recember to January end from May to Julye The results
of tangpal (1948) also @iffered £rom others, According

to him, the bollworm was nunerically most abundant



fmsznymmemmmemmwme
to Maréh, Rauchik st ale
{1969) reported that the peak perioed of infestation
to cotton by this insect was Catober to November
in M.Ps Under Orissa conditions, the incidence
of the bollworm on bBhindi vas more from January to
April with the maximum infestation in the month of
sarch (Khan and Senapati, 1976), but on cotton the
incidence was Xecorded £rom August to December

{ Sengupta ané Behura, 1957). These reported
variations in occourrence, peak period of imeidence

of the inscat f£rom the present emmuon»ana
n the observations of ﬁﬁf@tm earlier
workers might be due to the diverse climatie condie

tions, availability of altcrnate hoste and variation
in sowing time of the crop, since flowering and

roll formation stages of the crop are preferred
over the other stages by the insect,

ording to the reports of earlier

. s the infestation of leaferoller coincided
with the flowering and boll formation stage of
cotton plams and the incidence was generally
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observed ¢rom July to october (Sem, 19237 Honteil,
1934 and Golding, 1938),  Howsver, Katagihsllimsth
(1962) reported different results. According to
him, the leaf=roller became active from September to

Decenber in Hysore with the peak period of incidence
in tovembers

The present ohservations indicated that
the leaferoller incldonce on cotton was a problem
mostly to the Kharif orap, The 1m51 and pupal
population wers recorded from September, 1977 to
Novenber, 1977, APril, may and August, 1978, The
highest population with the highest pereentage of
lesf damage was recorded in month of Octcber., These
£indings are in partis} agreement with the observaw
tions of Son, 19233 Monteil, 1934 and Golding, 1938
but diffored £rom that of Katagihallimath (1962).

Distribution of the mmd.ng ingect pests
in different leaves of cotton plants i3

The results of studies on distribution of
the jassid, aphid and thrips on gifforent leaves of

th old cotton plant revealed that all the
three insect species preferrec the young leavesSs
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In case of jagsid the £ifth leaf harbhoured the
hichest population wherzas the hidiest number .
of aphids were found om the sixth leaf frem the
top. The highest number of S, dorgalis was
recorded on the £irst leaf followed by second
and the third,

Hen=preference of the very young and

the very old leaves by A. bigutulls bigytulls has
reported by Senapati and Khan (1976) on

In case of 5. dorsalis about 90 % population
' present on a groundnut piéuk were obscrved on the
€irst four leaves from top (Senapati and Patmaik,
1974). Similar results wvere also reported
Rama Krishana Ayyar 119'35) -an ¢hilld and by Dev
{1364) on tea,

Relative effectivencss of granular insecticices
against the pests of cotton 3

The results of the £ield experiment
gonducted during the Rabl scason of 197778 showed
that the relative effectivencss of soil treatment
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with granular phorate, carbofuran, meghosfolan
and quinolphos at 1,5 %g aele / ha differed with
the pest species involved. At different times
following the insecticidal applications the order of
toxicity of different compounds changede Betuecen
the two applications the oxder of toxicity of the
compounds at different time intervals following
application was also varishble cven to the sameo
insect species. However, basing upon the general
pgsgwiee performance of the compounds e@mlus&on on
tholr eﬁfm;?engss has been drawn up.

Cexbofuran proved to be the best of all
mpounds in eontrolling the jassid 3. higutulla
3 and the thrips, 5, dorsalis. This

und was followed by mephosfolan for jassid
contxol and by phorate for the control of thripse

affor@ed satise
factory control of the bollworm incidonce on cottons
L ranged fram 16,91 teo 40441,
40.10 to 49442, 37,65 to 50,42 and 33,85 to 54,24
Pe¥ cent after 1, 3, 7 and 14 days of applieation

m Oﬁ tha SOMDUNG
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. signi€icamtly better than others in any day £ollow=
ing the insecticidal application.

Several workers nave geported successful
control of the jassid and the thrips by soil treatment.
with granular insecticides. nsiderable variations
in relative effcctivences of the compounds have been
reported under £ield conditions,

m«eréing to agazwal (1978), soil ammmn
of the sygmm gramilar insecticides liks eaxhoﬁnm.
phorate, dimcyston proved highly effective in contmolliing
the external pests like jaseid, aphid, thrips and white
£lies, mt the hﬁllm feeding squares and bolis me
not controlled, Phorate éégliaation to goil was |
not effective against the bollworm, B, vitella in Formosa
(Toas and You, 1961)s  Thel' Feaults of the present
investigation .am in confirmity with these reports.

1

. Successful control of the thrips and the
jassif, A bigutulla biqutulla by carbofuran and phorate
has been achieved (Beckham, 1967; and Dindra et ales
1973)e  Fadigas and Glanottd (1959) reported that
application of phorate granules to the furrows at

- Sowing gave good control of thrips for 38 dayse



Phorate ascupied the sccond position
in eontrolling the jassid, aphid and thrips om
cotton the best being di-syston (Regupathy and
Jayraj, 1973 and Dhanorkarx, 1976).

None of the granular inmti@&des gave
@atisfaehm:y control of the jassid, the thrips or
tﬁe _bbnwcm one day after application to soil.
Thﬁ.sm@th@ﬂﬂemmabmmis:’nanﬂmm-;
location in the plant within the short period of
24 hoursa,

The success in soil application of the
gramalar insecticides depends upon the soil type,
organic matter, moisture conditions, cultural
practices, temperature and hunidity which have
marked in€lucnce en absorption and translecation of

ounds by the plants., Varlation in perform:ncse
ds xoportad night be due to divexsity
of these faoctors in Qifferent places., The graaular
insecticides tested under Shubanegwar conditions

might hove not been absorbed

and translocated in
guantities sufficient to exert lethal action against
LGoPH 36 borer, B. vitella on cottone




EEfect of soil tXcatment on seed cotion
vield

As reported by earlier workers control of
cotton pests has resulted im spectacular effect in
increasing the yield of seed cottons The investie
gation made in Qi€fcrent States of India have established
that the yleld of cotton could be increased f£rom 17.7 to
463 %, the average being 94 per cent, The data
obtained from demonstration trials by Indian Cotton
Mille Federation and other development agencies in
the country showed that cotton yields could be easily
increaged from SO = 100 % by controlling the iasect
pests alone ( Agarwal, 1978 ). According to Dhanorkar
(1976) significantly hicher yield of cotton was harvested
£xom plots treated with carbofuran, di-syston and
aldicard in the soil.

The present studies demonstrated that the
application of gramular insccticides twice in the

soll resulted in redustion of pest infestation and
consequently incressed the yield coneiderably.



The percentage increase in yield in the treated
plots over the untXeated check ranged €rom 17.34
to 231,79, the highest being £rom carbofuran
treatment followed by mephosfolan, quinolphos
and phorate ( Table 13 )e¢ The increase in yield
could be attributed to the control of jassid,
thrips and the bollwormse |



CHAPTER-VI
' SUMMARY AND CONCLUSION



CHAPTER VI
SWMMARY AND CONCLUSION

Obsexvations oh ogccurrence, relative
abundance and eeasonal activity of insect pests of
cotton vere taken during 1977-78 at Bhubanesware A
replicated £ield trial was also conducted in the
Rabi season to evaluate the efficacy of granular
insecticides, viz., carbofuran, phorate, mephosfolan
ané quinolphos in reducing the insest pests and thedr
consequent cffects in increasing the yleld with
m:.n.im number of applications, The insecticides
wore opplied at 145 kg asle / ha tuice, once in the
vegotative atage of the crop when the activity of
suckihg pest complex was increased and the other in
£lougring and £ruiting stage when the activity of

bollyorm was fioticed. The trial crop was infested
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by the jassiéo Ae bigutulla bigutulla, the thrips,
galis and the spotted bollwoim, E. yitella.

The results indicated that during the
one year period of studies five insect pests, viz,,

the jassid, A bigutulls bigutulla, the aphidy
ii, the thrips, S. dorsalis, the spotted

bollworm, Ee gitella and the leafroller, S. degogs
infested the cotton crope. The jassid, the thrips
anéd the bolluorm ogourrcd throughosut the y@a:
whereas the incidence of other two pests was Hoticed
in cexrtain paxt of the year, The jassid and the
thripe mointained high population from January to
lazreh and peached the peak in 37é week of Japuary
and the £irst wock of Harch, 1978 sespectively. The
bolluworm xmiﬁen@:e #zas high from faxch to August,1978

and the highest pereentage of damaged shools
and bolls wss recozded in the month of April, 397&

1978, Highest population of the aphid was recorded
aber to £irst week of Jamuary,
& ef Yecafwroller was observed
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£xom September, 1377 to Hovember, 1977, April and

of leaf infestation and the highest mumber of
larval and pupal population in the month of Oetober,

1977,

The obgerxvations on the distribution of
sucking insegt pests on two month o0ld cotton plants
revealed that the jassid and the aphid 4id not
prefer very young and the very old leaves, The fifth
and the sixth leaf from top harboured the hichest
population of jassid and aphid respectively. The
highest population of the thrips was recorded on the
girse leaf followad by the second and the third, The
thrips population on the first three lesves from

top constituted Tl.4 of the total population

supported on cotton plant,

The results of €ield trial on control of
ingaet pests of cotton with gromalar insecticides
i:;twé that thsif porformance of the compound
a #gfm@ with the pest gpecles involved and the order
of toxicity ot difforent time intervals follouing
applisation changeds In gensfal, corbofuran gave
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exzellent control of the jassid and the thrips
until 14 days from the date of application.
HMephosfolan and phorate also gave satisfactory
control of the jassid and the thrips msmmzy.
Soil treatments with any of the four

compounds did not provide protection from tﬁe attack
of pests after one day following application due
to poor translocation. |

' none of the compounds afforded adeguate
control of the bollworm incidence and there was no

significant difference in their performance against
this borer, |

Soil treatment with granular carbofuran
rezsulted in the highest yleld vhich wag 231,79 %
increase over the yleld obtained fxom the untreated
check plote The plots treated with mephoafolan also
gave significantly higher yield over the other two
treatments and the eontrol which 414 pot differ

gignMMan&w £xrom cach other,



Considering the overall performance
of the insecticides against the im pests
of cotton and conseuently their effects on
increasing the yield, soil applications of carboe
furan twice proved the best, However, further
studios on the control of the bollwoim are

neCecs5atYe
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