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CHAPTER 1
INTRODUCTION

Owing to the gquick and effective control of the pests
obtained by the use of pesticides, they have bsoone
extremely popular in buman warfare against pests. In faet,
their use has become & routine feature im the cultivation
of many creps. However, due to the mtenaivo and indiseori-
minate use of pnatteiios, several problems assoeiated with
their use have oropped in, important amomgst which is the
toxicity hazards due to pesticidal residues persisting om
the treated commodities.

It is a common practice with the cultivators to use
porsistent inseciicides against orop pests as it seonomises
the treatment, However, such use partieularly on edibdble
oyeps poses & great problex of toxieity hasards due to their
residues on treated commodities. Several imstaneces of
peisoning in human beings and other domestic animals due $o
the consumption of commodities treated with insecticides
ars reported every year from different parts of the world,
It is therefore, needless to emphasisze the nesessity of
having kndwledge adout the persistence of atleast those
insseticides which are used in plant protection on differeat
comzodities under varying emvirommental eomditions se as to
utilize them successfully in pest eontrol work,



Besides helping in redueing the toxieity hasards due
to the lntoottfxdal residues on treated surfagses, suech
knowl edgo ou?lhe persistence of insecticides also helps in
fixing the interval between the two succeeding applications
which in turmm {s useful in formulating an effeetive and

econonic pest eontrol schedules.

Several workers in different countries of the world are
engaged in this impertant aspect of plant proteciion chemisals.
In faet, the advaneed counntries like U.S.A. have gone & step
shead in this lime and have fixed toleranees limits in ecase of
difterent insecticides which are regulated by a special
legislature, Although in India unfortunately no such legal
provigsion has yet been made, it is absolutely essemtial to
find out the persistence of atleast commonly used imnsecticides
on differemnt erops. No doudt, some work has been carried out
at the Indian Agricultural Research Institute, New Delhi snd
elsewhere, however, it seems that the problem has mot
received adoguate attemtion.

In the State of Maharashira also several inseocticides
are used in combating the pest mendees regardless of their
consequenses. In view of the importance and sericusness of
the problem, it was felt necessary io undertake siudies on
the persistence of comuonly used inseoticides on at least



the crops of esconomic impeortance with the prime object of
finding out an interval bdetween two suneceeding applications
which will also help in formulating pest eontrol schedules.
Farther such knowledge may also help in reducing the
toxicity hasards due to their residues by aveiding the
applieation of persistent insecticides on erops just prior
to harvest.

Daring the ecourse of present investigations (1967-69),
the persistence of as many as 18 comuonly used insecticides
on eabbage, potato, bhendi and mango was studied doth under
laboratory and field conditiones by biocassay method using
Brevicoryne brassicae (L.), Cnorimoschema epereulells (Zell.),
Earias fabia (Stoll.) and Idiscopus atkinsoni (Leth.) as

tost species.
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CHAPTER _II

REVIEW OF LITERATURE

Although the use of chemicals in plant protection was
started as early as 1865, it seems that very little
attention was given to the problem of residual texieity
till the development of organic synthetic compeunds for
pest control. Bertomn (1944) was probably the first mam to
explain the technigue of studying the residual toxicities
of organi¢ insecticides against different pests and
consideradles litsrature has been added thereafter. Reoent
literature contains many reporis on persistemes of insecti-
eides on treated surfsces. Efforts have been made to
review the availadble 1iterature on the residual toxieity ef
insecticides and a xeview pertaining to the fastors
affeoting the residual toxieity of insectieides against
different exop pests and esbbage aphids, petato tuder moth,
bhendi shoot and fruit borer and mange heppers ia partioular
is presented im this Chapter.

0f the two methods followed to determine the residual
toxietity viz. biolegical assay and chemical analysis of the
treated surfagea, the former was used durimng the preseat
investigation and therefore the review presented here is
mostly coafined to the literature on bioclegieal assay.

Aceerding to Berton (1944) many orgamic imsecticides
although initially effective loeose their toxieity in a few
days or even in few hours due to weathering amnd other factoers.,
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\Bart and Ward (1985, 1956) grouped the factors affecting the
residual toxieities as chemical, mechanical and physieal. Losses
due to chemical fastors inelude decomposition ecaused by ultra-
violet light, expesure to air and moisture and catalytie agenis.
High temperature sscelerated the rate of loss of DDT applied te
various surfagces are determined by using Tridelium easteneum(Hbst.)
as a test insect. DDY sprayed glass plates kept at 18° C shewed
non signifieant reduction in toxicity while these stored at 43° C
reduced the toxicity rapidly which was negligible after 26 days.
Teotia and Dshm (1950) reported that residual toxieity of dieldrin,
chlordane, parathion sad lindane against Muses domestica F. was
considerably reduced with high temperature and low humidity as
compared to low tempoerature and high humidity. This loss was more
rapid with aldrin, chlordane and lindans tham dieldrin and para-
thion. Dustan (1949) studied the effeect of tempersture on toxi-
oity of DDT against the larvae of Plutella maculipeanis (Curt.)end
obgerved that the toxicity steadily increased with rise in tempe~
rature botween €0° - 95° ¥,

The work earried out by Wright (1945) and them eonfirmed
by Hadaway snd Parlew (1949) suggzested that direct sumlight
deterioxrated DDT deposits more rapidly. Treated plates when
exposed to sumlight gave 10 per cent kill whereas the unexposed
ones gave 95.00 per @at mortality of Glossims palpslis (R.D.)
after the same period. Rebert and Hoffman (1956) observed
that temperature was the most important factor in deciding

the imsecticidal residues on treated surfaces,
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It was further peinted out that the residual toxicity
depends on the specd and extent to which poison is absorbed
by the inseet and how it acts on insect tissues; the speed
and the extent at which the poison is eliminated.

Rains appeared to be the most important facter in
redueing the DDT dust deposits on foliage durimg the lst
woek after the treatment. It was further observed that
even 1ight showers received during the lst week caused more
reduction in residues than heavy rains reeceived some time
after 7«10 days. Reduetion in the residues of parathion
sprayed at the rate eof 0.75 1b., &nd DDT at 1 1b. per sere
on lettuce erop was to the tume of 91.5 and 77,0 per gent
respectively due to O0.57T" rain received one day after the

spray (Hepkins et al., 1952).

Wind and rainfall has boan/rtpcrtcd to sause sufficient
reduetion in the residual toxicity of imsecticides. Fennah
(1945) exposed DDT deposits on slides to 1.6" intermittemt rains
for two days ané observed that there was pregressive reduetion
of PDT residues. Mistric and Gaines (1953) and Hepkins ot al.
(1952) studfed the effeet of wind on the residual toxieity
of BEC and parathion., Wind with a velocity 6.2 mph saused
60 per gent reduction during the lst week after treatment
and 80 pereent at the end of 24 days. This was practieally
equal to the losses eaused by rainfall during the same period.
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Less of residues due to increae in the ares of the
treated surfaces by growth was studied by several workers.
Sloan et al.(1951) reported that DDT residues on lettuce
were reduged to 94,00 per eent per unit area of the leaves
14 days after the treatmont. The losses only due to
growth, were upto 73.00 per cent. The reduetion in residues
wag reported to be more promounced in case of erop like
alfalfa which grows -ort‘?apialy. The growth of crop wag a
1imit to the period of effectiveness of single application
of insecticide. In oase of crop which is actively growing
and rapidly producing shoots, the period may be only 12
weeks (Hopkins et al. 1952).

Carter (1948) opined that the amount of residues on
erops depended on weight of orop per unit urea, gquantity of
ingecticidens applied to the area, time heiween sampling and
the last treatment, the total effect of growth and weathering
faetors. The decline in DDT deposits per unit ares on
alfalfa was B4 and 95 per cent 2 and 18 days after the treat-~
ment, while in case of parathion it was 66 and 100 per eent
after the same period, thus showing that DDT was more

persistent than parathion (Arant, 1948).

Nature of leaf surface also determines the amount of
residues, Hogaff and Metcalf (1951) reported that glass
plates sprayed with 3 ml, of DDT lost the toxieity more

rapidly compared to avacado leaves treated in similar menner.
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Burt and Ward (1956) studied comparative residual toxieities
of insecticides on glass plates and different leaf surfaces
and observed that deposits of insecticides were more toxic
on leaves than on glass plates., These results were similar

to those reported by Rogoff and Metealf (1981).

/
‘Fhe toxieity in cage of leaves is more because of the

presence of humidity in leaves which resulted in higher
toxicity. Pradhan (1949) while working on the effects of
humidity on the toxicity, reported that glass plates and
waxy surfaces were less toxic than other surfases. Batia
(1957) eompared the lear surfaces of different plants with
glass plates and reported that the later remained toxie for
longer compared to plant leaf surfaeces tested, He further
observed that dieldrin was persistent for longer period than
aldrin. The pots kept in laboratory showed less reduction
in deposits eompared to those kept outside. .¥allis et al.
(21987) while studying the residues of malathion on leafy
and fleshy vegetables reported that residues were heusvier
and persisted longer on leafy vegetables than fleshy.
Deposits with emulsions reduced faster than those from
wettable powder sprays and dusts, Carbaryl at 1 1b, per
&cre was reported to remain toxie for longer time on eotton

plants than the cole crops (Shovey and Neynolds 1962),

The residual toxieity of carbaryl, endrin and malathion

againat cereal leaf beetle Oulem: melanopa lL.. was more on

wheat plant than oat, (Ruprel and Yun 1965). Vail et al.
(1967) studied the performance and persistence of different
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insecticides and observed that the inseotiecides 1like
parathion, endosulfan and dimethoate persisted lomnger on
leafy vegetables than on cabbage.

Murti (1968) while working on the residual toxieity
of earbaryl, emdrin and malathion on cotton and bdean

leaves using Musca nobula F. as test insectis reported

that endrin was more persistent givimg 26.15 anc §9.658
per cent mortality after 10 days on cotton at 0,1 and 0.2
eoneentration respectively. Carbaryl at the same eoncen-
trations gave 14.85 and 46.30 per cent mortality after

7 days.

Burt and ¥ard (1956) reperted that lower the rate of
deposition of DDT more will be the persentage of loss.
PDT was applied at the rate of 2 micro grams per ' sq. om.
on leaves and losses were assessed by bioassay with

Tridbolium eastaneum (Hbst.) and chemical analysis. Losses

assessed by both the methods were observed to be similar.

DDT deposits at the rate of 2 and 4 micrograms per 8g. om.

on foliage lost the toxicity after 16 and 30 days respecti-~
vely, indicating that higher concentrationa remained more
persistent than lower (Hopkinms 1952 and Burt and Ward 1933).

Slean et al. (1951) noticed that semples of lettuce
sprayed 4~6 times with DDT at the rate of 1 1b, per aere
and analysed after 4th application gave 9.1 - 68.3 ppnm.
initial deposits which deereased to 0.37 ppm. on market
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heads and 0,368-3.62 ppm on lower leaves after 14-25 days.
Initial residues after 5th application were 572 ppm. whigh
after 11-17 days decreased to 0,07 - 0,30 ppm. on heads and
2.34-38.5 ppm. on lower leaves, thus loosing 94-95 per cent
DDT deposits within two weeks. Chemical analysis of
deposits of parathion, lindane and DDT suspensions sprayed
on peach and apple leaves at the rate of 0.18, 0.025 and

1 1b. per asre respectively gave 28.6, 173.4 and 480.9 ppm,
initial residues on apple and 25.1, 461.5 and 92.50 on
peach leaves. These residues were reduged to 0,0, 8.1 and
115.0 ppm. on apple leaves and 0.0, 76.1 and 0.0 ppm. on
peach leaves respectively 21 days after the treatments

(Decker et al. 1950).

Brown and Green (1958) reported that spraying with
0.16 per eent chlordane or dusting either with DDT or BHC
were initially as effective as 0.2 per eent DDT against
Brontispa longissima (Gestro) the later remained to be
equally effective upto 3-4 weeks, while former tresiments
showed sigus of diminishing the efficaoy in fourth week.
Dominiek (1949) tested efficucy of 1 per eent parathiom dust
against Mysus persicae (Sul.) on tobaeco under laboratory
conditions and observed that the treatment was effective
upto 7 days but gave 41 per cent mortality on 9th day and
4 per cent on the 11th day indicating that the parathion
regsidues deteriorated rapidly one week after the tresatment.
Singh and Sindu (1958) also reported that parathiom had short
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residual effect ané recommended its applications at 10

days interval against Lipaphis erysimi (Xalt) on mustard.
Raut and Senapati (1967) tested the effieacy of 0.1 per eent
methyl demeton, 0.08 per cent menason, 0.02 per esent phospha-
midon, 0.028 per eent parathion and 0.1 per cent dimethoate
against mustard aphid under laboratory conditions and
observed that methyl demeton, menason and dimethoate had
longer residual toxicity eompared to phosphamidon and
parathion. Phosphamidon and dimethoate at the rate of 0.8
and 2 1b, per acre gave high percentage of mortality of

(M. persicas Sul.) on tobaeco upto = month and remained very
effective till harvest (Savage and Harrison 1962), Menser
and Dituan (1963) however, observed that phosphamidon
residues practically disappeared from lueerne, tobaceo,

most of the vegetahles and fruits within 4 days, though

it eould be detected for 8 days on spinach and 9 to 16 days
on peas. Spray deposits of édimethoate at the rate of 0.285
and 0.5 1b. per acre on lucerne were 8.090 and 34,7 ppa.
respectively immediately after treatment which reduced to
1.88 and 7.74 ppm. after 3 days, 0.1 and 0.66 ppa. after

8 days respectively and less than 0.3 ppm. at both the rates
at the end of 34th day (Shaw and Ziener 1964).

Maier and Bode (1968) studied the residual toxicity ef
endosulfan, DPDT and other chlorinated hydroearbons by using

gas chromatography and concluded that emdosulfam was less



persistant than PDT and other ehlorinated hydroearbons.
while Donnie ‘Ivi. Powell (1966) showed that spraying with
endrin and endosulfan at 1 1b., per acre at 10 days interval

were equally effective against Green peach aphids on potatoes.

1. Cabbage aphids (Brevicoryme brassicas L.) :

Aphids are the important pests ol cabbasze all over the
world and several workers have studied the efficucy and
residual toxieity of different insecticides asgainst the pest.

Wene and Vhite (1952) showed that parathion at the rate
of 0,256 and 0,13 1b, per acre had good residual toxieity for
14 days against the pest. It was however, foumd ineffective
3 weeks after the treatment. 0.028 per ceat p;rathion
although, gave high initial mortality, fresh colonies
persisted in heart of the plant 7 days after the treatment.
The aphid eolonies were, however, not seen until 3 weeks after
spraying( Wright and ¥heatley 1953). Xasting and Harcourt
(1952) eould not detect any residues of parathiorn o1 cauli-
flower at harvest even though the erop was sprayed at the
rate of 1 1b, {15% wettable powder ) in 100 gallons of water
per acre at weckly interval and the last application given
at fortnight before the harvest. Liang st al.(1984)
observed that regidues of parathion at the rate of 0,67 1b.
per acre required 7 days to reach leass than one ppm. level
and 16 days when applled at 2.02 1b. per acre, indiecating
that the insecticides at high coneentrations left larger



amount of residues than those applied in more dilute forms,
Hoelscher et al. (1968) studied the residues of parathion
spray at the rate of 1-3 1b, per acre on eahbage and
reported that the raaiduai in cabbage were above the
tolerance 1level of 1 ppm. at 4 and 7 days after the
applieation, wheress, it was below toleranee limit 14 days

after the treatment,

Wene (1957) showed that demeton reduced population of
cabbage aphids for a period of 3 weeks when applied at 0.5 10,
per acre but 43 per eent of the plants showed aphid colonies
two weeks after the treatment. Phosdrin, malathion and
demeton gave exeellent eontrol of cabbage aphids, whem
sprayed twiee at 9 days interval. Promising ryesults wers
also obtained with diazinon, endrin and earbaryl. Demeten,
éimethoate, phosphamidon and éndesulfan at the rate of 0.31,
0.19, 0,27, and 0.25 1b. per acre respectively were reported
to de more toxie against the pest. 3hovey (1962), Mattick st al,
{1963) studied the residues of endrin on cabbage sprayed at the
rate of 0,8, 0.5 and 0.25 1b. per acre and observed thet the
residuss were 0,13 ppa, or less in all the levels of appli-
cation, 21 days after the treatment,

Dimethoate has been reported to disappear within 14 days
after treatment on cabbage and 21 days in case of lima beans,
snap beans and soyabeans (Ketherine et al. 1966). Yameuchi
(1966) studied the malathion residues on chinese sabbage and

reported that more than 75 per eent of initial deposits were
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lost within € days after the treatument. The residues

disappeared more rapidly at higher temperatures.

The Maharashtra State Departzent of Agriemlture has
reconuended spraying with 0,05 per cent malathion,
pyroealloid (1:600), 0,02 per cent endrin, thiometon,
diazinon or parathion for the control of eabbage aphids
(Ananymeus, 1967).

2. Potato tuber moth (Gnorimoschems operculella Zell,):

Tuber moth has been considered to be the most serious
pest of stored potatoes, Nevertheless, it is equally
important in the field. The eontrol of the pest therefore
is to be started from the field itself, Several insecti-
cides have been reported to be effective against the pest,

\!ﬂfi;;;;ohor‘gg.gl.(lsse) reported that the applieation
of lindane, toxaphene, DDT and chloxdane dusts at the rate
of 40 1b, per acre gave 100, 98.5, 97.8, 97.1 and 69 per
cent respectively, reduction in mines of tuber moth larvae,
observed on 5th day after application., Spraying of 0.2 per
¢ent DDT at fortaightly interval was reported to be
effective againat the pest (Camnon mmd Cald Well 1946).
Caunon (1948) however, observed that 0,1 per cent DDT spray
applied at an interval of mot exeeeding 3 weeks kopt the
erop free from foliage infestation. Spraying with 0.05 per
eent endrim, dieldrin and 0,1 per cent DDT proved o be
effective against the potato tuber moth (Smith 19854).



Button and Koch (1959) reported that four applieations of
0.2 per eent Trieohlorophon, 0,05 per eent endrin, 0.09 per
eent dieldrin and 0.1 per eent DDT at the rate of 50 gallons
of water per acre at 9 days interval were egually efiective
in eontrolling tuber worm infestation and gave significant]y
higher yields. Bacon (1860) however, reported that four
sprays of endrin and azinphos methyl at the rate of 0.4

and 1 1b, per acre respecatively, at 15 days interval gave
signitfieant reduetion in damage to foliage and tubers,
wheress DDT &3 the rate of 2 1b. per acre had littlg effect

om the pest.

Four foliage applications with DDT, endrin, axinphos
methyl or emdosmwlfan at 1, 0.375, 0.5 and 0.5-1 1b,. por acre
respestively at 10 days interval were recommended by U.8.
Department of Agriculture (Anenymous 1963). Isobenzan and
endrin at the rate of 0,28 Kg. per hectare applied at 18
days interval reported to be more effective eompared to
parathion and malathion., The infestation of the pest in
tubers after barvest was 9.8, 13.9, 14.9 and 21.3 per cemt
in ease of treatment with isobensan, endrin aximpbhos methyl
and parathion sprayed at the rate of 0.95 Kg. per hectare
( Asnonywmeus, 1964). Malathion, isobenzam, endosulfan and
ssinphos methyl at the rate of 0,78 1d. per acre was reported
to be the best insecticides for control of the pest. Spraying
azinphos and phosphamidon at 14 days interval was found to be

less effective and therefore 10 days intervel was recommended,



Shovey et 81.(1967). Dusting with 5 per eent or 0.65 per
cent lindsne at 20 -285 1b, per acre or spraying with 0,03

per cent lindane or 0.2 per cent DDT was reported to check
the initial field infestation{Anonymous 1967). Mahajan

{(1968) obtained 87.08, 81.34, 80.67 and 77.87 per cent eontrol
of the pest in foliage with 0,03 per cent azinphos, 0.06 per
cent parsthion, salathion and 0,03 per cent isobensan

respectively.:

3. Bhendi shoot and Fruit Borer (Spotted boll worm)Barias
fabia (Stell) :

Spotted holl worm, although an important pest of
bhendi has not been extensively worked out espeeizally for
its chemieal eontrol. Very little information is available
on its control on bhendi erop. Considerable literature
however, is available on chemical comtrol of spotted beoll
worm on gotton, A review presented here therefors narrates
the literature on the chemical control of the pest both on

cotton and bhendi,

Hanna and Mistric (1953) observed no difference in

yields of cotton by spraying aldrin, DDT and toxaphene at

4 and 8 days imterval for the control of boll worm. Efight
applications of endrin at the rate of 1.5 or 2 1b, per acre
gave excellent control of spiny boll worm on cotton and wes
signifionntly better than dieldrin (Walker and Haidari 1984),
In the laboratory and field experimzents for the e¢ontrol eof
(Earias insulana Stoll,) Gomez et al. (1955) observed that



0.15 per cent parathion gave 100 per cent moxtality in 24
hours, while 0,8 per cent lindane, 0.4 per cent dieldrin,
aldrin gave 93, 87 and 83 per cent mortality respectively

in T2 hours. When the larvae were released to bolls and
leaves sprayed 4 days previously, the mortality after 72
hours wag 60 per cent for 0.25 per eent dieldrin, 70 per
ecent for 0,18 per cent parathion and 10 per cent in ease

of 0.3 per cent lindane, 1-3 applications of 5% DDT or

DHC dusts or 0,1 and 0.05% sprays at weekly interval gave

no control of spotted bdollworms on bhendi fruits
(Exishnaswemi 1954). Patel and Kulkarni (1954) reported
that 8 applieations with 0.2 per cent DDT at weekly interval
found ineffecetive for controlling the spotted bollworm on
ocotton, while 0,2 per cent toxaphene redueced the infestation
from 62.9 to 58.2 per cent, but treatment had no effect on
yield. Seven applicstions at weekly interval with 0.05%
endrin, 0.4 per ecent toxaphene and a mixture of 0.4%
toxaphene, 0.2 DDT (2:1) reduced the infestation to 33.3,
41.3 and 40.3 per cent respectively as against 60.3 per ecent
in case of untreated plots. Perimmer ot al. (1960) while
studying several insecticidal sprays against ocetten bell
wors observed that the residual effect of asinphos methyl +
DDT was considerably more than that of endosulfan and
earbaryl. 0.04 per eent or 0.1 per cent earbaryl sprayed at
every Tth day gave excellent control of spotted boll worm on
eotton in Taiwan ( Teal and You 1962),



Experiments on the control of (Earias fabia Stoll.)

and E. insulana Boisd.) on eotton were conducted with

sprays of endrin, parathion, diasinon, malathion, thiometon
and a mixture of DDT + BHC and dust containing toxaphene anéd
heptiachlor applied at 12 dasys interval from the first
appearance of the moths in the field and it was reported
that 0,15 per cent thiometon applied twice was the most
effective treatnent giving a reduciion of 80.44 per gent in
the number of 1n23:§atad boll and also gave the highest
ylelds(Srivastava et al. 1964).

Rattan Lal and Dhall (1985) earried out tests with
different insecticides for assessing the spray residues on
the leaves and their toxieity to the first imstar larvee of
spotted Dboll worm on bhendi. Spray withoQ98 - 0.38 per cent
Malathion, ¢Q128-0,05 per cent parathion or endrin and 0,05
Q%2 per eeut‘dioldrin gave 94 to 100 per cent mortality after
an bour, while 0.198~0.594 per c¢ent lindane gave 69 to 93
per cent mortality. The deposit gradually lost their toxicities
during the next 7 days. DDT at 0.2 - 0,8 per cent concentra-
tion gave 41,8 to 54.8 per eent mortality afier one hour
but 71.07 to 80.8 per cent after one day, 60.5 to 93.5 after
3 days and 46.8 to 81.2 after seven days. The deposits of
DDT remained appreciably toxic for longer time, although it
appeared to be less toxie initially.

Matthews (1966) sugrested thut the most effective

insecticides for contrel of Earias spp. were methyl parathion,



carbaryl, methyl demeton, parathion, methioccard, Zeestran,

isobenzan BHC, emndrin and phosphamidon.

Spraying with 0,03 per: cent endrin + sulphur (1:1)
or 0.2 per cent carbaryl + sulphur (1:1) or 0.1 per ecent
malathion was reported to be sffective in reducinzg the boll

worm incidence on bhendi, (2inonymous 1967).

Dorge et al (1968) reported thut the treatment with
6 sprays of 0,02 ~ 0,04 per cent endrin given at 15 days
interval wgs the most effeetive in redueing boll worm
infestation on cotton. The next best treatment was 0.1 -
0.2 per eent earbaryl, The Maharashira State Depariment
of Agriculture reoomzended six sprays of 0,02 -~ 0.04 per aent
endrin or 0.1 - 0,2 per gent carbaryl for the eontrol of boll
wvorm on irrigated cotton and for dry cotton, 3 dustings with

10 per cent carbaryl are recommzended.

4. Mango hoppers (Idioscopus Spp.) :

Hoppers being the serious pests of mango, the work en
thelir chemical comtrol started as early as 1944, In the
State of Maharashtra Uppal and Wagle (1944) recommended
8~4 sulphur dusting at 10 days intervel for .comtrolling the
pest effectively. Vevai and Talgeri (1948) however,
recommended two spraying with O0.183 per cent DDT + sulphur
(111) or three dusting with § per cemt DDT + Sulpbur (1:1) at
an interval of 18 days. Threhan (1948) observed that dusting
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with 5 per eent DDT or toxaphene with equal or double
quantity of sulphur was the most effective and economic
treatment for eontrolling mango hoppers, mites and mildews,
Patel and Hadli (1983) recommended spraying with 0.16 -
0.28 per eent DDT or dusting 8 per cent DDT at 15 days
interval for the eontrocl of hoppers. They further
observed that DDT + sulphur in (1:1) and (1:2) proportion
and 5 per eent toxaphene ¢+ sulphur (1:1), were equally
effective while chlordune and DD® were observed to be
infertor. Sem and Prasad (1954) reperted that DDT was
better than BHC, dieldrin, aldrin, parathion or pyrocolleid.

Schradan at 0.4 per cent concentration was found to be
the most effective treatuent aS against the pest as the
posticide had advantage of being quiekly translocated and
thus free from being washed away by rains (De R.K. and
Dutta D.K. 1985).

Srivestava and Singh (1956) however, reported that
spraying with 0,05 per cent malrathion or mixture of 0,05
per cent malathion and chlordsne, 0,02 per cent ethyl
parathion or endrin were quite effsctive and cheaper as

eompared to DDY.

In field trials on chemical ocontrol of mango hoppers
in two seasons Sham Sunder and Ali (1961) observed that

0.58 per eent DDT and 0.156 per cent lindane comparatively
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ineffective. Spraying with 0.1 per ecent DDT or 0.0C8 per
cent parathion was found to be equally effective against
the pest in Madras State but parathion being hazardous 0.1%
PDT was recomuended. Field trials conducted by Khaire
(1965) showed that 0.1 per cent carbaryl was the most

effective treatment.

Chikkerur (1967) reported that although spraying
with DDT, endrin or malathion was efiective against mango
hoppers. They were however, ineffective against mites.
And therefore, insecticides like thiometon, phosphamidon and
parethion effective in eontrolling both the pests. The
State Department of Agriculture recommended three sprayings
with 0.2 per cent earbaryl + sulphur or 0.2 per cent DDT +
sulphur at interval of 2-3 weeks, starting from the 1st
flush of flowering, or thres dustings with 10 per e¢ent
earbaryl + sulphur or 10 per cent DDT 4+ Sulphur is also
included in the schedule (Anonymous 1968).






CHAPTER II1I

MATERIAL AND METHODS

Investigation on the residual toxieities of different
insecticides against cabbage aphids, potato tuber moth,
bhendil shoot and fruit borer and mango hoppers were carried
out under laboratory eonditions and the results were
confimed by eondueting field experiments. The methods

empleyed for these studies are given below,

1. Cabbage aphids (Brevicoryne brassicae L.) :

(A) Laboratory studies : A culture of B. brassicae
was obtained from infested leaves of cabbage plants and was
maintained on the potted plants under lahoratory conditions.
Realthy cabbage seedlings were transplanted in pots and these
pots were kept in glasshouse for 1} monthe. Plants having
approximately uniform size and equal number of leaves were
selected for the further studies. A single plant in a pot
was taken as a treatment and these vwers replicated three
tizes. The following insecticides which are eon-onl§' ased
for the oontrol of cabbage aphids were selected to determine
their residual toxicity against cabbage aphids. These
insecticides were used at the eongentration usually suggested
for the control of the pest., These are given along the

insecticides together with their souree of supply.

(1) 0,02 per cent phosphamidon (100% E.C.)

(pDimethyl 2 ~chloro~2-diethylearbampyl-l-methyl vinyl
phosphate, Messrs Cida of India Ltd., Bombay 1),
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(2) 0.02% Dimethoate (35% E.C.)
(0.0=-Dimothyl S~(N-methylearbamoylmethyl) phosphorodithi-
oate, Messrs Rallis Imdia Ltd., Bombay)

(3) 0.02% Thiometon (28% E.C,)
(0,0-Dimethyl S-2(ethylthioc)-ethyl phosphorodithioate,
Mesars Sandoz India Ltd., Bombay)

(4) 0.02% methyl demeton (25% E.C.)
(0,0=~-Dimethyl o—z(ethylthio)aoth¥l phosphorothioate,
Messrs. Bayer India Ltd., Bombay)

{5) 0.02% Parathion (50% E.C.)
(0,0~-Diethyl O-P-mitrophenyl phosphorothioate,
Messrs. Sandoz India Ltd., Bombay)

(6) 0.02% Endrin (20% E.C.)
( 1 ’ 2’ 8’ ‘. 10' lmhu‘ehiom-e,y”epoxy"l’ " “’ 8'6’1, 8, 8“"
ectahydro-endo-1, 4~-endo~5,8- dimethanonaphthalene,
Messrs Natiomal Organie Chemical Industries Litd.,
Bombay ) .

{(7) 0.02%2 piaxinon (20% E.C.)

(0,0-Diethyl O-(2-isopropyl-4-methyl-6-pyrimidinyl)
phosphorothioate, Messrs. Rallis India Ltd.,Bombay.

(8) 0.04 Endosulfan (35% £.C.)
(6,7,8,9,10,10-hexachloro~1,5,5a,6,9,98~hexahydro-6,9-
methano=-2,4, 3-bensodixathiepn-3-oxide, Messrs.Hoechst
Pharmaceutical Ltd., Bombay)

(9) 0.05% malathion (50% E.C.)

(0=0-Dimethyl S-1, 2-di({ethoxycarbamoyl) ethyl
phosphorodithioate, Messrs. Bharat Pulverising Mills,Ltd.,
Bombay.

Before apraying these insecticides the quantity of the
spray material regquired for one plant was ealibrated by
spraying water with the help of hand operated compressor
sprayer having conventional eone type noszle maintaining
the pressure at 30 1lb. per sq. inch. The pots were

arranged treatmentwise and sprayed with the insecticides



taking eare that all the plants get uniform quantity of

spray. The temperature, relative humidity amd rain fall

were recorded throughout the period of the experiment. The
sprayed plants were arranged replicationwise in opem space out-

side the glass house. >

Second and third instar nymphs were gselecied for
releasing on treated plants after complete drying of the
inseeticidal film on the treated leaves. A batch of 20
nymphs was released with the help of fine eamel hair brush
on lower surface of the treated leaves. A similar bateh of
20 was also released on plants sprayed with water. Counts
of living aphids were taken 48 hours after the treatment,

Morbid individuals were treated as dead,

Similar batch of 20 hymphs was released on each plamt
§, 10 and 185 days after the treatmzent and observations om
their mortality were recorded. The mortality pereentage was
ealoculated and it was corrected by using Abdbott's formmla
(1928). The insecticides was treated to have lost its
residual toxieity when the corrected mortality was observed
$t0 resch less than B0 per cent. In the field experiments the
interval between two spraying was determined on the dasis eof
the mortality obtained in the leboratory studies. The time
for subsequent spraying was fixed when the insecticide had
given less than B50% mortality.



(B) FPield Experiments : Statisticaully designed field
experiment wag laid out on & cultivator's field at Dehugeon
(Poona) with randomized bloeck design, replicated three times.

The details are givem delow :

1. Plot Sise ; a) Gross 30' X 15°*
b) Net a8' X 13

2, Yariety :Early drum head
3. Date of transplanting : 28-12-1968.
4, Date of lst spraying : T~ 2~19869.

5. Treatments :

a) 0,02% Phosphamidon at 15 days intervai,
b) 0.92$&bintthoste at 15 days interval,

e) 0,02% Thiometon at 10 days interval.

d) 0,024 Methyl demeton at 10 days interval.
e) 0,024 Parathion at 10 days interval.

f£) 0,02% Endrin at 10 days interval.

g) 0.02% Diaxinen at B days interval.

h) 0.04% Endosulfan at 10 days interval.

i) 0.05% Malathion at 5 days interval.

J) 0.024 Endrin (as standard treatment) at 15 days
imterval,

k) Water spray.

Spraying was done with the help of hand eperated
eompressor sprayer maintaining the pressure at 30 1b. per

8¢. ineh.
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Method of recording observations :

Five plants were selected at random for recording
observations. Population eount wos taken on three leaves
on each plant prior to spraying and 48 hours after the
treatment. The percentage mortality worked out and data
was statistically analysed.

1I. Potato tuber moth : (Gnorimoschema opereulella Zell.)

(A) Laboratory studies : A culture of G. operculells
wag proocured from the infested tubers and was multiplied

on potatoes in the laboratory at room temperat:re,

Estimation of time required for entranece of 1lst imstar
larvae in leaf :

Just’ hateched larvae were released on leaves to study
their preferenee of spots for eniry in the leaf tissues.
It was observed that there was no special preferenee for
any definite apoi on the leaf. Most of the larvae entered
in the leaf either near the mid-drib or at marginal portien.
There was also no preference for upper or lower leaf surface.
The information on the estimation of time required by the
1st instar larvae to enter into the leaf tissues is
practically scanty. Ten fresh twigse with three leaves were
eollected from the potted plants and the stalk of which was
immersed in water in glass vial in order to preveat them

from drying.
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Before proceeding with the laboratory studies it was
felt neceasary to work out the time reguired for the larvae
to enter in leaf tissumes for this purpose. A batch of §
larvae was released on ench twig and observations were

recorded on the time required by them to enmter in leaves.

Potato plants of upto-~date variely were growm in pots
and were kept in the glass house. 3C days after planting the
plants of egqual vigour were selected for the experimeant,

The insesticides which are usunally recomuended for the
control of tuber moth were selected for the test., Selected
insecticides together with their eoncemtrstions and source

of supply are 1listed below :

1. 0,2 % Carbaryl ( 80% W.P.)
(1-Naphthyl N-methyloarbamate, Messrs. Uniom Carbide
India Ltd., Bombay).

2. 0.0S’ “1”?“. (‘0’ E.c.)
(0,0 - Dimethyl S—4-oxebensotriasino-3- methyl-
phosphoredithioate, Messrs Bayer India Ltd.,Bombay).
8. 0.03% Lindane (20% E.C.)
(camma-1,3,3,4,5,6 Hexaohloro~ eycloexane, Messrs.Rallis
India L“o, Ie!m).
4. 0,054 Malathion (504 B.C.). ,
5, 0.05% Parathion (30% E.C.).
7. 0.2% DPDTY }soﬁ w.P.)
(2,2~pis (P-ehlorophenyl)-l,1,l-trichloroethane,
Messrs, Sandes India Lt‘o‘ hlbﬂ).

8. Water spray.
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The selected potited plants were arranged treatmentwise
and sprayed with the insecticides at the congentration
mentioned above hy using hand operated compresseor sprayer.
The dose per plant required was also calibrated as preseribed
under ecabbage. Eaeh treatment was replicated three times,
Soon after drying of insectieidal films, two leaves from
each treatment were eollected in separate petri dishes and
a batch of 20 just hatehed ceaterpillars was exposed for
15 minutes., Although the time observed for the eaterpillar
to penetrate into the leaf was in range of 30 - 195 minutes,
an exposure of 18 minutes was given ' 30 that the larvae
should be killed hefore any of them is able to enter in the
lenf. After 18 minutes the larvae were transferred on fresh
potato leaves for feeding. In order to prevent these leaves
from drying the stalk of the twigs was kept immersed in

vials containing water.

The observations on the mortality of the larvae were
recorded 48 and 72 hours after the treatment. The larvae
which mined the leaf were obsexved under bionoeculsar so as
to determine whether they are living or dead. On the basis
of living caterpillsars the mortality percentage wmas calculated,
Two middle leaves from each of the treated plant were
eollected 5,10 and 15 days after treactment and a batch of 20
larvae was released on these leaves for 15 minutes and these
larvae were transferred on fresh potato liavcl and observations

recorded as mentioned sarlier, The observed mortalities were
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eorrected by applyig; Abbott's fermula. The time for
subsequent spraying of an insecticide wsa fixed whem it
was given less than 50% mortality.

(B) Field experiments : A field experiment was

gonducted at Khed (Poona), the details of which are given

below :

I. Plot size t 1. Gross 35" X 15°
2. Net 33' X 13¢

I1. Variety t Upto-date

1T71. Date of planting: 25-12-1968

IV. Date of first spraying : 29-1-1969

V. Date of harvesting 3 2321069

Vi. Treatments :
1. 0.2% Carbaryl at 185 days interval.
2. 0.2% pDT at 10 days interval,
8. 0.03% Azinphos at 15 days interval.
4., 0,03% Lindene at 10 days interval.
6. 0,05¢ Malathion at 10 days interval.
6. 0.05% Parathion at 15 days interval.
7. 0.03% Endrin at 15 days interval,
8. 0.2% DDT (as standard treatment) at 15 days imterval.

8. Water spray.

The spraying was done with the help of hand operated compre-

ssor sprayer,
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Methods of recording observations : The number of mines

on all the leaves of 10 randomly selected plants were
counted just before the first application and at an interval
of five days. Further observations on number of fresh
mines were recorded at an interxval of five days and total
number of fresh mines were calculated and statistieally
analysed, At harvest, the total number of tubers and the
infested tubers of the gelected 10 plants were recorded in
each treaiment and the pereentage of infestation was worked

out and data was utilised for further analysis.

IIX. Bhendi shoot and fruit Dorer : (Earias fabia Stoll.)

(A) Laboratory studies : A culture of E. fabia was
naintained in the laboratory by the method suggesied by

Rattan Lal and Dhall (1965). The larvae were kept in glass
jars (10* X 8") covered with black paper and fed on eut
pleces of bhendi fruits. The pupae were removed from the
jars and kept in petri-dishes. The moth emerged out were
trangferred in wooden c¢age with the help of glass tube end fed
with § per eent sugar solution. Fresh bhendi fruits were
kept in wooden cage for ovipesition. The eggs from bhendi
fruits were collected and kept in conieal flask so as to
facilitate sasy pleking of newly hatched larvas.

Estimation of time required for entrance of lst instar
larvae in shoot : Refore starting the laboratory experiment

it was felt necessary to know the time required for the

firast instar larvae to enter in shoot so0 as to fix the time
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for exposure. A careful observaiion was made about the
spots preferred by the larvae for their entrance in shoots.
From the eontinuous observations made for 8 hours, it was
found that the larvae preferred sacculent apical leaves for

entrance in shoot.

In order to know the time required for the entrance
in shoot 80 just hatched larvae of E. fabia were exposed on
sacculent shoots and observiutions were recorded. From these
observations minimum time required for lst instar larvae
to enter in the shoote was noted. Rattan Lal and Dhall
(1965) reported that the time required by the 1lst instar

larvae for entranee in shoots varied from 45 - 226 minutes,

Pour seeds of Pusa saveni variety were dibbled in earthen
pots filled with soll mixed with well rotted compost. These
pets were kept in the glass house and regularly watered.
Thinning was done 18 days after germination, keepinmg only
one healthy sesdling in each pot. These plants were
selected for experiment 30 days after sowing.

The insecticides which are usually recomzended for the
control of E.fabia were tzken mp for the residual toxieity
studies. These are listed delow together with their coneen-

tration and sources of their supply.

1., 0.2% Carbaryl (850% ‘!"P,)
2. 000“ Endrin (30‘ E!c')
3. 0.1% Malathtion (50% E.C.)
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4. 2% Parathion
(Messrs. Bharat Pulvertsing Mills Pvt.Ltd., Bombay).

5. 104 Carbdbaryl
(Messrs. Bharat Pulverising Milils Pvi.Ltd., Bombay).

6. 1% Fnédrin
(Mysore InsecticidesCo,, Madras).

7. 5% Malathion
{Imperial Chemical Industries Ltd., Bombay).

3. 0.2% DDT + BHC (50% w.P.)
(330-1,2,3,4,5,B-Bexaehloru cyclohexane or Benzene
hexachloride, Messrs., Sandoz India Ltd., Bombay).
8. 10% DDT + BHC
(Meesrs. Sandoz India Ltd., Bombay).

Potted plants were sprayed with the help of hand
CORpPressor sprayer and in case of dust formulations
application was made by baby duster and pots wero arranged
replicationwise. Seon after the drying of the film of the
treated plmmt two leaves from esch treated plant were
eollected in separate petri dishes and 20 just hatched larvae
were exposed on these leaves for a peried of 20 minutes,
Althongh the minimum time required for penetration of the
larvae was observed ito be 40 minutes & period of 20 minutes
was fixed for expesure so that the larvae exposed to treated
surface shouid be killed before any of them is able to bore
into the piaat tissue. This techmique was suggested by
Rattan Lal and Dhall (1965). A similar batch of 20 larvae

was oxposed to the leaves from plants sprayed with water.

After the preseribed time of 20 minutes the larvae were
transferred to petri dishes containing fresh pieces of bhendi
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fruits. Observations about mortality of the larvae were
recorded 48 and 72 hours after the treatment. The observed
morxtalities in each treatment were corrected bdy applying
Abbott's formula, On S5th, 10th and 15th day after the
treatment two middle lesaves were collected from each
treatment in separate petri dishes and a batch of 20 larvae
were exposed for 20 minutes as mentioned above., These
larvae after 20 minutes were transferred to separate petri-
dishes containing fresh pieees of bhendi fruit, Observations
were recorded in similar manner and corrected morxtalities

weore worked 6at‘

The temperature, relative humidity and rainfall were
recorded during the entire period of experiment. Intervals
between the two spraying of the insecticldes under test were
fixed on the basis of the eorrected mortalities. It was
felt necessary to give 2nd spray when mortality was observed
to be less than 850 per cent.

(B) Field Experiment : Statistically designed field

experiment was conducted at Manjri (Poona) the details of
which are given below :

I. Variety : Puss suvami.,

II. Date of sowing: 5~12-1968.

II1. Plot size : a) Gross: 35' X 15°¢
b) Net : 33°' X 13°*

IV. Replications : Three.
Y. Date of first applieation : 9-1-1969,



VI. Treatments :
1. 0.24 Carbaryl at 15 days interval.
2. 0.2% DDT + BHC (1:1) at 10 days interval,
3. 0.,04% Endrin at 10 duys interval,
4. 0,1% Maslathion at 10 days interval.
5. 2% Parathion dust at 10 days interval.
6. 10% Carbaryl dust at 15 days interval.
T. 14 Endrin dust at 10 days intexrval.
8. 5% Malathion dust at 10 days interval.
9. 10% DDT + BHC dust (1:1) at 10 days interval,

10. 0,04% Endrin (as standard treatuent) at 15 days
interxval.

11, Water spray.

The spraying and dustiing was done at 10 and 15 days
interval aceccording to the treatment with the help of hand
operated compressor spraysr and rotatory type dust gun

respeciively,

Method of recording obsexvations : 100 plants were selected

at random in each plot and observations were recorded on
humber ot shoots infested prior to each application, At
each plicking bhendi fruits fromz selected 100 plants were
collected and the infested fruits were counted and the
percentage of infestation was worked out and data was

statistically analysed,



IV. Mango hoppers : (Idioscopus atkinsoni Leth.)

(A) Laboratory studies : A eulture of I.atkinsoni

was obtained from untreated infeasted blossoms. Second and
third 1imstar nymphs were cellected with the help of
aspirator for the experimental purpose. As it was net
possible to keep the mango bloosoms healthy under laborastory
conditions for the entire period of the experiment, These

studies were conducted on mango treea in the field.

A gingle tree was selected for each treatment and the
treatments were replicated three times. One tree was kept
untreated in between the two treated treces. The insectieides

selected for the experiment are as under :

1. 0.1% Carbaryl + Sulphur (1:1) (50% w.P.)
2. 0.2% DDT + Salphur (131) (50% W.P.)

3. 0.02% Endrin + Sulpbur (1:1) (20% E.C.)

4. 0.02% Phosphamidon + Sulphur (100% E.C.)
5. 10% Carbaryl + Sulphur (1:1).

6. B2 DDT + Sulphur (1:1).

7. 2% Parathion + Sulphur (1:1).

Trees were treated just after the inflorcseences
started appearing. Each tree wags sprayed or dusted with
equal amount of sulpbhur at the rate of 8 litres spray ‘
material and 3 kg dustis per tree respectivoly. Two inflo-

rescences were selected on esch treated treoe and were caged
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with wire oage oovered with muslin eloth (6* X 14%),

20 mymphs were released jJust after the drying of the
insecticidal film on infloreseence. Observations on the
mortality were recorded 48 hours after the treatment and

percentage mortality was worked out,

A batch of 20 nymphs was similarly released in each
cage 5,10,15 and 21 days after the treatment. Observations
on mortality were recorded 48 hours after the treatment and
pereentage mortalities weore calculated and these werxe
corrected by Abbott's fomula., On the basis of laboratory
data the interval in between two applications was fixed. The
aprlication of an insecticides was repeaded when it gave

less than 50 per cent mortality.

(bv) Field experiment : Statistically designed field

experiment was conducted at Dehugaon (Poona) the details of

which are given below :

I. Number of treer for each treaiment : Three

I1. Date of application : 5-2-1969

ITI. Replications 31 Three.

IV. Treatments :
1. 0,1% Carbaryl + Sulphur (1:1) at 21 days interval,
2. 0.,2% DDT + Sulphur {(1:1) at 15 days interxval,
3. 0,02% Emdrin + Sulphur (1:1) at 15 dsays interval.

4, 0,02% Phosphamidon + Sulphur (1:1) at 15 days
interval,



5. 104 Carbaryl + Sulphur (1:1) at 21 days interval.

6. 5% DDT + Sulphur (1:1) at 15 days intexrval.

7. 2% Perathion + Sulphur (1:1) at 15 days interval.
*8, 204 Carbaryl + Sulphur (1:1) at 15 days interval,
%9, B% DDT + Sulpbur (1:1) at 15 days interval,

*10, 0,1% Carbaryl + Sulphur (1:1) at 15 days interval,
11, Water spray.

(* As standard treatments).

Spraying and dustingz was done according to the treat-
ment with hand operated compressor sprayer and reotatory type

dust gun,

Method of recording ebservation : Six inflorescences were

selected on etch tree for recording observations., Totsl
aumber of nymphs were counted on each infloreseence just
before the first application and 48 hours after the
treatment, Farther observations on total number of nymphs
were recorded at an interval of § days and percentage
mortalities were worked out and the data was statistically
analysed.






CHAPTER 1V.

RESULTS _AND ANALYSIS

Results of the laboratory and ficld experiments on
the residual toxieity of various insectiecides against
ecabbage aphids, potato tuber moth, bhendi shoot and fruit

borer and mango hoprers are presented in this Chapter.

I. Cabbage aphids (Brevieoryne brassicae L.) :

(A) Laboratory studies : As meationed earlier

labbratory experiments were conducted using second and third
instar nymphs of B. brassicse. The data is presented in
table 1 in Appendix., From the tadle 1(I) it will De seen
that #ost of the trestments gave cent per eent mortality
immediately after the treatrment. Malathion, however, gave .
98.25 per eent mortality. The data on mortalities of aphids
relessed § days after the spraying which 1is presented in
table 1(II) indicated that all the traafn.ntsgavo more than
90 per cent mortality excepti malathion and diazimon which
gave les:z than 50 per cent mortality. When aphids were
released 10 days after spraying, phosphamidon gave the
highest mortality (64.634), while rest of the imsecticides
exaept dimethoate gave less than 50 per eent mortality.

From the data recorded on the mortality of the aphids
released 15 days after spraying showed that mome of the

insecticides gave more tham 50 per eent mortality., The
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residual toxicities of different insectieides were plotted
or graph which is given in Figure 1. On the basis of this
data, it was decided to repeat the spray of malathion and
diazsinon at an interval of 5 days, methyl demeton, thimeton,
parathion, endrin and endosulfan at 10 days; phosphamidon
and dimethoate at 185 days interval in the field experiments
as it was observed that these insecticides gave less than
50 per cent mortality of aphids when released after 5, 10

and 15 days after spraying respectively,

(B) Field experiment : The residual toxieities of
insecticides tested in laboratory were atudied under field
conditions and compared with standard treatment recommended
by the State Department of Agriculture.

The data on the pest decline immediately after spraying
ars presented in Tabdble 2(I). It was ocbserved that all the
insecticidal treatments gave significant reduction in pest
population. Thiometon gave the highest mortality and was
on par ¢#ith dimethoate, parathion, phosphamidon and
endosulfan, It was significantly superior to methyl demeton,
diaginon and endrin. Diaszinon and malathion were again
sprayed B days after the first application and the data on |
peat decline is given im Table 2(II). Malathion and
diazinon although gave the highest mortality, it was
however, not significantly superior as compared with dime-
thoats, phosphamidon, methyl demeton and thiometon,
Endosulfen gave the least mortality aag‘a- found to be signi-
ficantly iunferior to rest of the insecticides exeept endrin.
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The application of all the insecticides execept phos-
phamidon, dimethoate and endrin as standard treectment was
given 10 days after the first application. The data of
percentage decline in the pest population 48 hours after
the treatment is presented in table 2(1I1I). From the data
it will be seen that the mortality wasg the highest in
treatment with thiometon whichk was on par with methyl
demeton, diazinon, parathion, endosulfan and malathion,
All the inmsecticides sprayed on the 10th day proved to be
significantly superior to the unsprayed treatments. The
standard treatment with endrin was signifieantly inferier
to all other treatmsents. On the 15th day after the first
application phosphamidon, dimethoate, diasimon, malathion
and endrin as standard treatment were sprayed and the data
regarding decline in pest population is presented in
table 2(IV). Treatment with phosphamidon gave the highest
mortality. It was however,om par with rest of ‘EF treat~
ments except endrin and endosulfan sprayed 8§ days priox to
the 185 days' applieation.

IX. Potato tuber moth (Gnorimoschema operculella Zell,):

(A) Laboratory studies: The time required for the
entrance of the fimt instar larvae in leaf tissues was
recorded on 80 individuals and the cobservations are given
in Table 3 in Appendix, The time required for cemplete
entrance was observed to range from 30 - 198 minutes, with

an average of 107,12 minutes,
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As mentioned earlier the first instar larvae were
released on the leaves treated with different imsecticides
and observations on mortality were recorded. The data of
experiments are given in takle 4 in Appendix. The data
on the meortality obtained in respeect of the larvae released
Just after spraying is givem in table 4(I). From the data
it will be observed that azinphos gave geat per gemt mortality
while DDT gave the minimum mortality (85.37). The observa-
tions on the mortalities of the first instar larvae releused
on leaves 5 davs after spraying is given in table 4(I1I1).
The treatmonts with carbaryl, azinphos, endrin and DDT gave
more than 90 per cent mortality and malathion preved to be
inferior giving only 73.1 per cent mortality. Om the 10th
day, the mortality of the larvae was highest in azinphos
and carbdaryl treatments and it was less tham 50 per eent,
in case of DDT, lindane and malathion (Table 4 IXX). The
uortality of the larvae released on the leaves 15 days
after spraying was observed to be less than 50 per cemt in
case of all the insecticides Table 4 (IV). The residual
toxicities of different insecticides is graphieally
presented in Figure 2. On the basis of data recorded in
the laboratory experiment, the interval of spraying with
DDT, lindune and malathion was fixed at 10 days and in ease
of rest of the insecticides it was decided to be 185 days.

(B) Field studies : The residual toxicities of insecti-
cides tested in laboratory were studied under field conditions



and compared with standard treatment of spraying with

0.2 per cent DDT at 15 days interval., The details of the
observations are given in Table 5 in Appendix., The data
on number of fresh mines observed § days after spraying on
foliage are presented in table 5(I). It was observed that
all the treatments were signifieantly superior to water
spray. The treatment with azinphes, earbaryl, parathion
and endrin were on par and significantly -npiriar $0 rest
of the insecticides. Observaticas on the number of fresh
mines inereased on 10 days after firat sprayimg are
presented in table 5(I1). Treatments with asinphos,
earbaryl, parathion and endrin were signifiesntly saperior
to rest, iudrin however, was on par with malathion asid
lindane. Treatwents with DT and lindane were observed

to be 1uct;¢etivc in redueing the pest infestation.

Spraying of lindene, malathion and PDY was givem 10
days after the fimst application and the data om fresh
mines recorxded 8§ days after fhe 2nd treatment 1is givoa im
table 5(IXI). From the table it will he seen that the
treatwonts with lindene, malathion and DDT were signifi-
cantly superior to all the treatmwnts. Treatments with
azinphos and carbaryl were however, signifieantly superior
to endrin and DDT as & standard treatment. Spraying of
the remaining insectiecides except lindane, malathion and
DDT was given 15 days after the first applicatien. DDT

as standard treatment was also applied at the same time.
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The data on fresh mines are givem in Table 5(IV). Treat-
ments with azinphos, carbaryl and parathion wers on par
and significantly superior to rest ef the trestments,
Lindane, malathfon and DDT were inferior to all above

inseeticides dut significantly superior to untreated.

The erop was harvested 10 duays after the last spray
and the data on percentage tuber infestation recorded at
harvest are given in table 5 (V), It was obaerved that the
treatzent with azinphos, earbaryl and purathion were signi-
fieantly superior to rest of the treatments except endrin
in reducing percentage infestation of tubers, The stundard
treatment of DDY was found to ke inferior of all the
insecticides in reducing the infestation of G.operculella

in tuders.

111. Bhendi shoot and fruit borer (Zarias fabia Stoll,):

(A) Laboratory studies : The time required for the
entranee of the first instar larvae i» shoots was recorded
on 5C individuals snd the observations are givea in table 6.
The time required for euntrance was observed to range from
40-250 minutes, On an aversge they required 131.02 minutes
for complete sntry in shoots. As stated earlier the first
instar larvae were reieased on the lezves treated with
different insecticides and observations on mortality were
recoxded 48 hours after application, these are givea in

table 7(I). From the data 1t will de seen that eardaryl
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both as aspray and dust gave eent per cent mortality while
the mixture DDT ¢+ BHC dusts gavo’tht least mortality,
(84.21). The observations on the mortalities of the first
instar esterpillars released on leaves § days aftsr the
application are given in table 7(ii). The trestments with
0.2 per cent carbaryl, 0.04 per eent endrin and 10 per cent
earbaryl dust gave more than 90 per cent mortality and 0,1
per cent malathion proved to be inferior giving 77.97 per

~

cent wortality.

The mortality percentage of the larvae released 10
days after application of ingecticides are given in tabdle
7(XXI). Spraying with 0.2 per cent earbaryl and dusting
with 10 per eent carbaryl gave the 83.51 and T8.97 Pey cevit
mortalities respectively. All the rest treatmenis gave
less than 80 per cent mortality. The observations on the
mortality of larvae released 185 days after sproying are
given in table 7(IV).It was observed that all the ireatmentz

gave leas than 850 per cent mortality.

On the basis 5! results of the laboratory experiments
the tnterval of application of inseecticides with earbaryl
spray and dust, erdrin spray as a standard treatwment was
fixed at 15 days and in case 2f rest of the insecticides it
was decided to be 10 davs. The residual toxieity of all the
insecticides tested is presented graphically appearing in
Figure 3.

(B) Field experiment : The reusidual toxieitties of

insecticides were studied under field concditions and compared



with that of standard trecatment. As the infestation of

pest was very much negligible on shoots, observations
recorded on shoot infestation are mot given here, The
percentage decline in fruit infestation were recorded at
each pieking are presented in ﬁahle 8. The observations
recorded at first pilcking indicated that treatments with
earbaryl spray and dust applied at 15 days interval were
significantly superior in reducing the intqsta&ion as compared
to the regt of the treatments exeept spraying with 0.04 per
oent endrin at 10 days interval. Du.tingiwith 10 per oent
DDT « BHC and 1 per eent endrin &t 10 days were observed to
be the least fo;ctivh {Table 8,I). At second picking
trestments with carbaryl spraying and dusting wexe proved to
be the most effective, but were on par with rest of the
treatment except spraying with 0.2 per ecent DDT + BHC

(Table 8,II). At third pieking epraying with 0.2 per cent
earbaryl and 0,04 per cent endrin were significantly
superior to the rest of the treatments. The dusting with

2 per cent parathion and 10 per cent DIT + BHC provzd to
be the least effective (7able 8,III). At the fourth and
fifth picking treatments with 0.3 earbaryi and 0,04 per eent
endrin were found to be the moat promising in réducing the
pest infestation. Dusting with 10 per eent DDT + BHC was
the least effective treatment (Table 8, IV & V),

IV, Mango heoppers (Idioscopus atkinsoni Leth.) @

(A) Laboratory studies : As stzted earlier lsboratory

experiments were conducted on maugo infloresecences using
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second and third instar nymphs of 1. atkinsoni. The data
are presented in table 9, The data on the mortality
obtained in respect of nymphs released just after spraying
is given in table 9(I). From the data it will be observed
that 10 per cent earbaryl + sulphur gave the highest morta-
1ity (99.14 per cent), while 0.2 per cent PD@+Sulphuar and

5 per cent DDT + Sulphur gave 84.80 per cent mortality

48 houras after the treatment, Nest of the treatments gave
moye than 90 per eent mortality. The nymphs were released
5 and 10 days after the application of insectieides and the
observations recorded on their mortalities are given in
table 9 (IXI & XIXI). All the imsectiecidal treatments gave
more than 50 per cent mortality. Carbaryl spraying or
édusting was observed to he the most effective treatment,

The observations rscorded on the mortality, 18 days after
applieation are presented 1in table 9 (II). It was observed
that all the insecticides gave less than 50 per cent
mortality except sprayimg with 0,1 per eent carbaryl + saulphur
and dusting with 10 per eent oardaryl ¢+ sulvhur. The morte-
1ity percentages released 21 days of the nymphs after the
application of insecticides are given in table 9(V). From
the data it will be seen that all the insecticides gave less
than 50 per eent mortality.

The residual toxicities of different inscctieides were

plotted on a graph which is given in figure 4. On the basis
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of laboratory experiments the spraying and dustiing intervals
were fixed. The ecarbaryl treatment both as spray or dust
was repeated at 21 days interval while all the rest appli-
getions were made at 18 days interval,

(B) Field experiment : As mentioned above the applica-
tions were made at the interval fixed on the basis of
laboratory data and the efficacy was compared with
recommendations of the State Department of Agriculture.

The data on the percentage decline on the pest
population recorded 48 hours, 5, 10, 15 and 21 days after
the treatments are given in table 10,

From the table 10(I) 1t will be seen that all the
insectieidal treatments were effective in recdueing the pest
population just after the applieations. Spraying with 0,1
per oent garbaryl was the most effective treatment. On the
5th day the pest decline was the highest ir 0.1 per gent
esarbaryl spraying. All the dusiing treatmenis were signi-
ficantly inferior to spraying treatments (Table 10, II).

Oon the 10th day, treatment with 0.2 per cent phosphe-
nidon was observed to be the most effeetive but was on par
with rest of the treatments except duating with earbaryl and
DDT as standard treatments (Table 10, III). The dats on the
percentage decline on the pest population recorded after
seoond application of the insecticides are preosented in



table 10 (IV). Spraying with carbaryl at 15 days interval
was obsexrved to be the most effective and significantly
superior to the rest of the treatments., Dusting with 2 per
cent parathion at 15 days interval was observed to be the
least effective treatment. The data on the pest decline 21
days after the lst application are presented in table 10 (V).
It will be seen from the table thut spraying with earbaryl at
21 days intexrval was the most effective treatment and on
per with spraying 0.02 per eent phosphamiden and 0,1 per eent
carbaryl at 15 days interval. |






CHAPTER V
DISCUSSION

The results on the residual toxicisies of different
insecticides tested in laboratory and under field conditions
againat oabbage aphids, potato tuber moth, bhendi shoot and
fruit dorer and mango hoppers are presented in earlier

Chapter. These results are briefly discussed delow,

I. Cabbage aphids : Under laboratory eonditions phosphamidon
and dimethoate persisted longer as compared to rest of the
insecticides. The moriality however, was observed to be less
than 50 per cent after 15 days. The mortalities with methyl
demeton and thiometon although was less than B30 per cent on
10th day, these were quite comparable with dimethoate and
phosphamidon. These observations do not agree with those made
by Naut and Semapati (1967) who moted that methyl demeton and
dimethoate were more persistint as compared to phosphamidon.
Thus the systemic imsecticides persisted more longer compared
to contact insccticides. The eomparison of systemics and
non-sysiemics seems to have not been carried out in the past,
Wene and White (1952)., Wright and Wheutley (1952) compared
the residual toxicity of parathion with BIC and they observed
parathion was more persistant, Parathion during the present
investigation was found to give less tham 50 per cent mortality
on 10th day and was observed to be less persistant as
gompared to systemic insecticides. FParathion has beca also

reported to deteriorate rapidly one week after the treatment
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against M. persieae on tobacce (Deminick, 1940). Singh and
Sindu (1958) also observed that parathion had a short
regidual effect and recommended 1its spraying at 10 days

interval against mustard aphid.

Under the field eonditions the systemies proved to be
more persistant althonghkh: eontact insecticides like
parathion, diazinon, maisthion gave appreciable knockdown
of the pest izmediately after the treatment. Diazinon and
amslathion were sprayed at an interval of § days as they were
found to give less than 50 per cent mortality within these
period. But mortality due to these insecticides was not
significantly superior with that obtained with systemic
ingecticides 5 days after spraying. Om the 10th day systemics
1iko thiometon, methyl demeton were sprayed along non systemie
insecticides and it was observed thuat these gave higher
mortality indicating that two sprayings of thiometon and
methyl demeton at 10 days interval were as effective as three
sprayings of malathion and diazinon at 85 days interval,
Phosphamidon and dimethoate, the other two systemic tested,
gave pignificantly less mortality on the 10th day after
spraying indicating that although they gave more tham 50 per
cent mortality under laboratory eonditions on the 10th day,
did not give eomparable mortality under field conditions. This
means that it is necessary to spray the systemics at 10 days

interval to obtain comparable results with non-systemiec sprayed
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at 5 days interval., The standard treatment of spray 0.02
per eent endrin at 18 days interval was found to be
inferior evem on Sth and 10th days. It is obvious from
the above discussion that in orxder to get effective and
economic eontrel of eabhage aphids, the systemic insecti-
eides should be sprayed atleast 10 days interval and if
the non-systemios are to be used, they should be sprayed
at § days interval.

I. Potato tuber moth 1 Under laboratory eonditioms asinphos,

earbaryl, eadtin and parathion were found to be more
persistant and gave good results of the pest infesting the
foliage upto 15 days. DI'P, lindane and malathion gave less
than 50 per eent mortality on 10th day, Under field
conditions axinphos, carbaryl, parathion and endrin sprayed
at 15 days interval gave significantly higher pest decline

5th days after spraying but their efficacy was mot comparable
with lindane,malathion and DDT sprayed at 10 days iaterval.
The standard treatment of DDT aprayed at 1§ days imterval was
found to be the least effective as compared to other
treatments. These observations thus are net agreeable teo
Cannon (1948) who reported that spraying of 0.1 per eent DDT
at 3 weeks interval kept the exop free from foliage infestation
of the pest. The observations recorded in tubers showed that
spraying of asinphos, carbaryl and emdrin at 18 deys interval
was more effective as eompiared to a spraying of malathion,

endrin and DDT at 10 days interval. Thus the spraying of
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insecticides like azinphos, cuarbaryl, parathion and endrin
at 15 days interval will be more economic to give effective
control of the pest in foliage and tubers, compured to
spraying of malathion, lindane and DDT at 10 days intexwval.
But in order to ebtain the effective control of pest, 10 duys
interval will bde more appropriate in cuase of asimphos,
earbaryl, parathion and endrin. Shovey et al.(1967) also
recommended the spraying of axinphos at 10 days interval
ingtead of 14 days., Beeon (1960) alsoc reported that four
sprays of azinphos methyl and endrin at 15 days interval gave
satisfactory eontrel of pest infesting foliage and tubers.
He also observed that DDT is te be ineffective.

111I. Bhendi shoot and fruit borer : In the laboratoxry studies
spraying or dusting with earbaryl gave loanger residual
toxicity eompared to th- other ingecticides. Endrxin spraying
at 15 days interval usually recomuended for the comirol of
bollworms was observed to give lesz than 50 perceat mortallty
on the 10th day, Under the field conditions spraying eor
dusting with earbaryl was cbserved to reduce the fruit
infestatior more effectively as compared to others. The
infestation in shoots was negligible and therefore the
performange of the insecticides could not be judged for
controlling the pest attack on shoots: Spraying or dusting
of ocarbaryl at 18 days interval was observed to be as
effective as spraying of endrin at 10 days interval. Therefore
it will be advantageous to spray ezarbaryl at 15 days interval

than to spray endrin at 10 days interval,
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IV. Mango hoppers : In the laboratory experiments earbaryl

spraying or dusting was observed to persist more longer
ecoupared to other insecticides. DNT did not give 30 per ecent
mortality on the 18th day and therefore it was required to be
applied at an interval not exceeding 18 days. The mortality
due to carbdbaryl was much higher on 21st days as compared

to that of DT obtained on 15th day,

Under field conditions carbaryl sprayed at 15 days
interval gave the highest efficacy compared to the rest of
the treatments. The mortality with earbaryl applied at 21
days interval was gignificantly inferior as compared to
earbaryi applied at 21 days interval was significantly
inferior as compared tc carbaryl applied at 15 days interval,
spraying was observed to be more effiecucious gompared to
dusting. Although it was observed thati carbaryl gave more
than 350 per cent mortality 15 days after treatment, Its
application interval of 21 days is not effective and
therefore not worthy to follow. In order to obtain effective
and economical control of the pest, the trei.tment of spraying

of carbaryl at 15 days interval needs recommendations.






CHAPTER VI
SUMMARY

Due to the spectaeular suecess of pestiocides in pest
eontrol work, large number of them are avallable in the
market, However, due to their intensive and indiseriminate
use, ecertain problems have cropped in. Amongst these, the
toxicity hazards due to the insecticidal residues on or im
the treated products is the most important one, It is a
common practice to use parﬁistﬁnt insecticides in the plant
protection work. However, use of such insecticides parti-
ocularly on edible crops poses & great threat as it is
likely to produce deliferious effects on consuming the
treated conmodities., Very little or practieally, no systematic
work on the probleuns seems t0o have been earried out so far

in the State of Maharashtra.

In view of the seriousness of the prodlems it was felt
negoessary to undertake studies on residual toxieity of some
important insecticides on erops of economiec importanee such
as oabbage, petato, bhendi and mango. During the course of
present investigations (1967-66), the residual toxicities of
as many as 18 commonly used insecticides was studied by
biocassays method using, eabbage aphids (B. brassicse),
potato tuber moth, (6. operculella), bhendi shoot and fruit

borer ( E. fabis) and mamgo boppers (I.atkinsoni ) as test
species. The results of these investigations are summarised

in this Chapter.
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Under the laborutory experiments, the insecticides were
sprayed on potted plants of cabbage, potato and bhendi while
in case of mango the inspecticides were applied on the
infloreseence under the field conditions. A ksown nusber
of insects were relezsed immediately after the treatment and
8, 10 and 15 days thereafter, The mortality perecntages were
worked out snd these were corrected by using Abbott's formula,
{1925). On the basis of this, the intervals detween two
applications were fixed. When the mortality was observed teo
veash less than 30 per ecent, in c¢ase of any insecticides,
it was decided to spray it agsin. These laboratory findings
were confirmed by oonducting field experiments and compared
with standard treatments.

In case of cabbage aphids, phosphamidon and dimethoate
showed longer residual toxicity in the laberatory experiments
and they gave more than 50 per cent mortality on the 10th
day. The interval of spraying of these insecticides was
therefore, fixed at 15 days. Thiometon, methyl demeton,
parathion and endosulfan did not give 50 per eent mortality
on the 10th day and therefore their application interval was
fixed as 10 days. Malathion and diazinon were however,
observed to give legs than 50 per cent morxtality on the S5th
day after application and therefore they ware required to be
sprayed at 8 days interval.

Under field conditions the insecticides were sprayed
at the interval fixed on the bagis of the laboratory
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sxperiments and the pereentage decline of the pest was
recorded, The systexiec insecticides like methyl demeton
and thiometon sprayed at 10 days interval gave as mmch
mortalities as obtained with diazinon and malathion
sprayed at § days interval, Fhosphamidon and dimethoate
sprayed at 15 days interval gave comparable pest control
upto 10 days but the mortality was less after 10 days and
therefore they also necd application at 10 days interval,

In oape of potato tuber moth azinphos, carbaryl,
parathion and endrin were observed to give 50 per cent
mortality of the larvae 10 days after sprayinmg in the
laboratory experiments and therefore in the field they were
sprayed at 15 days interval., DDT, lindane and malathion
were sprayed at 10 days interval a&s they failed to give 8O
per cent morxtality on 10th day after the treatment.

In the field experiments, observations were recowied on
the number of leaf mines caused by the tuber moth larvae. The
data was also recorded omn tuber infestation at the harvest.
It iaa obgerved that treatments with azimphos, carbaryl,
parathion sprayed at 15 days interval gave significant
reduction in the pest infestati~n in foliage and also in
tubers., The treatments with lindaﬁe, malathion and DDT
sprayed at 10 days interval, although gave less number of
fresh mines 5 days after the treatwment, the infestation

recorded after 10 days was not eomparable with the other
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inseeticides, The standard treutment of DDT at 15 days
interval proved to be inferior %o all the ingsecticides.

In the laboratory experiments on bhendi shoot and
fruit borer, earbaryl spray or dusting was observed to
persist longer and iis application interval wos fixed at
15 days. All the rest of the insectieides including endrin
gave less than 50 per eent mortality on 10th day and as
such they were sprayed at 10 days interval in tho field

experiments.

The infestation of ihe pest was recorded on bhendi
fruits at each picking., It was observed that the application
of 0.2 per cent carbaryl at 15 duys interval and 0.04 per cent
endrin at 10 days initerval were the most promising in
reducing the pest infestation, Dusiing with 10 per ecent
DDT + BHC wes the least effective treatment.

In cage of mango hoppers earbaryl spraying and dusting
gave more than 50 per ceant mortality of third and fourth
instar of nymphs released 18 days after the treatment and
therefore the interval of the application of ecarbaryl spraying
or dusting was fixed at 21 days. The mortality of the hoppers
wag observed to he less than 50 Qor eent on the 15th day after
the treatment in the case of 0,02 per cent endrin,phosphamidon
and 0,2 per cent DDT and 2 per cent parathion as such they
were applied at 15 days intervals in the field experiments.



The results obtained with spraying of 0.1 per cent
earbaryl at 21 days interval although encouraging, the
standard treatment of spraying 0.1 per ¢ent carbaryl at
15 days interval was the most effective treatment and gave
the highest mortality ef the pest and as such carbaryl
spraying needs 15 days interval to obtain effective

control of the pest,

The results of these investigations will be of immense
use for fixing of the interval of the application of
insecticides especially when the present trend is to
recommend insecticidal schedule for economic and effective
control of the pest. 1t will too early to consider these

results as coneclusive and they need further confimation,
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Table 1

Laboratory studies om residusl toxicities of insectiocides against cabbage aphids
( B. brassiecas )

Design: R.B.D. with 3 replications, Variety ~ Early drum head, Date of applieationi139.12,687.
Weather record (Average of 1B days ) ¢ Rainfall - Nil.
Momming - 94.7

Min, 17.1° c.
Mex. 27.6° C. Evening - 53.0
I. Toxicity 48 hours after spraying. _

Temperature; Rumidity pereentage

- WE W W W WD Wk R W W AW W

Sr, ¢ -3 Percentage mortality of aphids:
_No,j Treatments _i_ 48_hours_after spraying_ _ _ i _ _ correeted mertality

f..-....--....-

1. 0,02% Phosphamidon 100,00 100,00 100,00 100.00 100,00 100,00 100,00 100.00

2. 0,025 Parathion 100,00 100,60 100,00 100,00 100,00 100,00 100,00 100,00
3. 0.02% Dimethoate 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
4. 0,04% Endosulfan 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
5., 0.,02% Thiometon 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
6. 0.02% Methyldemeton 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
7. 0,02% Endrin 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
8. 0.02% Diasinon 100,00 100,00 100,0C 100,00 100,00 100,00 100,00 100,00
9. 0.05% Malathion 100,00 98.00 100,00 98,33 100,00 94,44 100,00 $8.28
10. Control (Water spray) 10.00 §5.00 10.00 8.83 - - - L -

W M GR an ew I WP GR G NS R O W R YR G WE B W W AN WE B A R G R e W MR B e W W W W N TR S W @ TR A R W G

Continued
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Table 1 (Continued )
IXI. Toxieity five days after spraying,

‘*““-‘-u“-’““-‘-'-«ﬂ~~1~“--—““”-n%---"““*--”“

t ]
Sr. o entage mortality of aphids :
!o. Treatmonts I 48 hours after release H Corrected mortality -
8 PRI  RII  RITI  Meam | RI  RII RIII  Mesn

1, 0,024 Methyldemeton 25,00 100,00 100,00 98,33 94.44 100,00 100,00 98,18
2. 0,02% Thiometon 100,06 95.00 100,00 98,33 100,00 94.44 100,00 98,185
3. 0.02% Dimethoate 100,00 95,00 95.00 96,67 100.00 94.44 04.44 96.29
4. 0,024 Phosphamidon 100,60 90,00 95.00 95,00 100,00 88,88 04,44 94.44

8. 0,02% Parathion 100,00 95.00 90,00 91.67 100,00 83.33 88.88 80.74
6. 0,024 Endrin 100,00 885.00 90,00 91,67 100,00 83.33 88,88 90.74
T. 0.04% Endosulfan 85,00 80,00 65,00 76,67 83.383 T7T7.7T6 61.11 74.07
8. 0,024 Diasinen 850,00 58,00 50,00 51.67 44.44 50,00 44.44 46,29
9. 0,05% Malathion 50.00 85,00 45,00 50,00 44,44 80,80 38,89 44.44
10, Control(¥ater spray) 10.0¢ 10,00 10,00 10,00 - - - -

W MR Wy R GE W W WS WS e SR @R W I TR B @ W W R R A TR W W WB TR AR W R BIR Ge me e WE we W T SR M e T G A e R A e

Continued
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Table 1 (Continued)

IIXI. Toxiecity 10 dsys after spraying.

AR e A W G A I M R W AP @GP IR R G TR W s G W G AR WE e W B G G B N i W R IR SR S WS M e R T W G S A e

No.! freatsents } "*G5 houre after release i  Corrected mortality

eV e om W _mIIMem
1. 0,02% Phosphamidon 60,00 68,00 80.00 68,33 52.94 63,16 T7.76 64.63
2, 0,024 Dimethoate 60,00 60,00 68,00 61.67 53.94 57,89 61.11 57,31
3, 0,02% Methyldemeton 85,00 80,00 55.00 53.33 47.06 47,37 80,00 48.14
4, 0,02% Thiometon 585,00 40,00 45,00 46,67 47,06 36,84 38,89 40,93
8. 0,02% Parathion 45,00 30,00 B0O.00 41,67 35.20 26,32 44.44 35.38
6. 0,02% Emdrin 45,00 30,00 30,00 35,00 35.29 26,32 22,22 27.94
7. 0.02% Diazinon 40,00 30,00 35,00 31,67 29.41 26,32 16,68 24,13
8., 0,04% Endosulfan 40,00 35.00 20,00 31.67 29 .41 31,88 11.11 24.03
9. 0,054 Malathion 35,00 25.00 20,.0C 26,67 23.53 21.08 11.11 18,86

10, Control (Water spray) 15.00 8.00 10,00 10,00 - - - -

W NS W MR SR G am WD AR W B W SR R e e G WE ey W @R S S W AR WE G W R S MR e W TP e S R W MR G @ we TR S R e e

Continued




iv Table 1 (continued)

IV. Toxieity 185 days after spraying.

W s S MR B S g N e SN SO R S TR G I e T S AR B W B I e B IR G b B IR NS A MR R WIS ae T G G SN R R TR A R W W S e

Vi Trestaente |45 hours after release . o) Corrested mertaltey
o e ___ iR _R__RUI _ Meam | RI _ RII__ RII _ _Mem _ __

1. 0.02% Phosphamidon 35.00 485,00 45,00 41 .67 27.78 38,89 38,89 35.19

2. 0,02% Dimethoate 30.00 35.00 45,00 36.67 22,22 27.78 38,89 29,63

3. 0,02% Methyl demeoton 30,00 885.00 40 .00 35,00 22,22 37.18 33.34 27.78

4, 0,029 Thiometon 30.00 30,00 40,00 33.33 22.22 22.22 33.34 25.983

$., 0.02% Endrin 25,00 20,06 25.0C 23.33 16.67 11.11 16,67 14,82

6. 0,04% Endosulfan 26,00 28.,0C 15,00 21.67 16.87 16.67 B5.56 12,97

7. 0,02% Parathion 25,00 20,00 20,00 21.67 16.67 11,11 11.11} 12.89

8. 0,02% Diasinon 20,00 15,00 20.00 18,33 11,11 5.566 11.11 0,26

9, 0,05% Malathion 20.0¢ 18,00 18.00 16.€7 11.11 5.56 5.56 T.41

10, Control (Water spray) 10,00 10.00 10,00 10,00 - - - -

W G e AW e AP M E ww AW O P W R PR My me BB G R M AR e M G AP AR G AN aR W S AR W G A e @ R G de @ S AR W



Table 8

Studies on residual toxicities of insecticides against cabbage aphids (B.brassicae)
under field eonditions.

Design: R.B.D. with 3 replications., Variety - Larly drum head, Date of first application:7.,2.69

Plot size 1 °° Gross -~ 30°'x 15°'
B. Net - 28'x 13"
I. Toxicity immediately after first spraying.

W AR W Wy WS GP AR A AR WR G W AR e W em S S AR MR I WS G T R N N W S M T e W W G GO AR W R TR e W s s R e W

sr.! i Percentage Seclihd inopest:?” -3
No.! Treatments t population 48 hours after 3 Aresin transformation
' spraying ?

1. 0.,08% Thiometon at 98.79 96.46 93.78 906.34 83.7T1 79.22 75.58 19.50
10 days intexrval

]
L]
H

2. 0,02% Dimethoate at 96.25 904.45 98.24¢ 96.31 7€.91 7T6.44 82,20 79.22
18 days interval
3. 0,02% Parathion at 98,85 00,75 94.13 94,59 83,98 17T2,34 T7T6,08 T7.46

10 days interval

4., 0,02% Phosphamidon at
18 days interval 92.33 04.66 98.28 94,42 T3.80 T6.69 78.91 76.49

5, 0,04% Endosulfan at
10 days interval 20,75 88,50 95,68 9163 72.34 70.18 78,03 73.52

6. 0,02% Methyl demeton
at 10 days interval 89.25 91.35 94.49 91.70 70.91 72,98 76.44 73.43

T. 0.02% Diasinen at g4 47 o5,54 88,91 91.62 71,95 7T7.76 70.54 73.41

5 days interval
. 0.05% Malathion at o, .4 g5 95 93.78 90.57 73.78 67.86 75.58 12.41

8§ days interval

9. 0.02% Endrin at
10 days intervel 88,75 92.47 87.564 89.92 70.48 74.11 69.30 71.29

10. 0.02% Endrin(as std.
treatment)at 15 days 890.28 90,21 92.153 90,84 7T0.91 71.76¢ 713.18 72.18

interval
11._Control(Water spray) 4.00 _ 6.09 ®.68__6.26 _11.54 _ 14.30 _16.11 13.98_

- e e W AR M B R B e WS B AN R R e e Lo L T 2 L B

e S8.E. 3.96. C.D. 6.08, Cantinnad _
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Table 2 (oontinued )

| IX. Toxicity 48 hours after the treatment in ¢ase of insecticides
sprayed at § days interval and § days after treatment in
respeet of insecticides sprayed at 10 and 15 days interval

e s T T EEmEEEE : ~ Pereentage deeline in p.nt I D
§5:: Treatments ‘ poyulation 8 L ovne WLy 8 Aresin trangformation
4 —a nt 1 .
gw----a-—nunnu - W TR R YR W AR R A WP WR AR @R P WY BB R e e
ot e e . _ LB _ BN __ RN _Mesms_ RI_ _ _RIT__ RITE _ _ Mesn_
0.02% Diaxinon at B days 98.21 93.43 °7.45 96,38 82.39 7T5.11 80,90 79.43
interval ,
3. 0,08% Malathion at § days
interval 98,49 95.26 84.75 96,16 88.98 77.48 76.82 79,09

8. 0,02% Dimethoate at
15 days 1nt.1'll 93.‘1 90000 35015 93.12 7‘0@0 7115‘ 78o17 7‘058

4. 0,02% Phosphamidon at 91.42 92,80 93.21 P2.48 T2.98 T4.44 T4.88 74.09
15 days interval

5. 0,02% Methyl demeton at
10 days interval 87.88 89.92 92.42 90,73 69.64 T7T1.47 74.00 T1.70

6. 0,02% Thigmeton at 10 -
days intesval 87.41 89.29  92.47  89.73 69,21 70.9) 74,11  7T1.41

7. 0,029 Parathion at 10 N
days interval 80.15 88,20 89.28 89,20 T1,76 69.91 70,91 70.86

8. 0.,02% Endrin at 10 86.78 863.30 81.49 82.93 67.86 66.03 64.54 66,14
days interval

9. 0,044 Endosulfan at

10 days intexval 75.85 79.41 73.41 76,22 60,80 63.01 58,98 60,85

10, 0,02% Endrin (as stand-
ard treatment) at 15 85.92 85.75 80,70 84.12 67.94 67.86¢ 63.94 66,55

days interval
11. Contxol(Water spray) 4.30' 6.21 5.18 5.22 10,47 14.42 13,18 12.69

S.E. 2.77. c.h. 8.18
Continuned ...
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Table 2 ( continued )

I1X, Toxieity 10 days after spraying in case of insecticides sprayed at
15 days interval and 48 hours in respect of insecticlides
sprayed at § and 10 days interval.

1

$
8r, s
Nn.: Treatments :Portcata;;p:::ii:; in pest : Aresin transformation
]
: t
$ : RY RIX RIIX Mean ' PRI RIX RIXX Mean

1. 0,02% Thiometon at 10 90,50 94.75 93.41 95.89 84.41 7T6.82 T5.11 TE.78
days interval

2. 0.02% Methyl demeton at
190 deys interval 98.58 95.78 92.78 85.80 83.20 76,17 73.36 78.24

3. 0002’ bianinon at & 1 '
days interval. 95.50 21.268 88,00 94,96 T7.89 T2.84 81 .87 T7.53

4. 0,02% Parathion at 10
days interval. v6.58 06,25 93.28 95,03 7T7.886 718,91 7T5.00 T7.27

8. 0,04% Endosulfan at 10
d;ys interval 92.05 89,59 96,80 92,81 73.68 71.19 81.47 7T5.45

6. 0,054 Malathion at &
days interval

7. 0,02% En@rin at 10 days .

8, 0,024 Dimethoate at 15
days interval 81.18 78,80 79.80 72.78 84,30 62.24 63.29 63.28

9. 0.02% Phosphamidon at
15 days interval 80,32 7T9.485 1T6.21 17T8.33 63.606 65.08 60,80 62.51

10, 0,02% Endrin(as stand- ’

days interval,
11, Contxdl (Water spray) 7.80 3.718 4.15 5.13 15.80 11,24 11.83 12,99

94.58 80,50 95,30 93.46 76.56 712,056 77.48 75.36

S.E. 1.91. C.D. 5,62
Continued....
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Table 2 (continued )

IV, Toxicity 48 hours after spraying in case of insecticides sprayed at § and 15 days
interval and § days after the treatuent in respeot of insecticides
sprayed st 10 days_interval. _

- e W R W AR s W W W en W M A A RS S WS WM aw e U W W A BB e ey W

s
Sr. i Percentage decline in pest
No.: Treatments H population H Avesin transfermation

1.°0,02% Phosphanidon at
15 days imtervel 02,31 98,20 96,89 95,80 73.89 82,20 79.86 78.67

2. 0.02% Dimethoate at
- 18 days interval, 890.88 97,80 2,87 96,04 84.38 80,90 T8.46 76.87

83, 0,02% Diasinon at § 98.63 97.40 93.78 985,59 77.89 80.72 T5.88 78,08
days interval

4. 0,024 Thiometon at
10 days interval 82.56 90.385 94.30 89,67 65.3%5 684.38 76,19 T75.31

8. 0.65% Malathion at 5
days interval

6. 0,02% Methyl demeton 89.77 91,47 88,83 90,02 71.37 T73.08 T0.45 T1.62
at 10 days interval,

7. 0,024 Parathion at
10 days interval 91.28 87,70 88,85 89,20 T2.84 69,47 70,36 7T0.89

8. 0,02% Endrin at 10
,;y, interval 79.50 83.96 80,85 81,44 63.09 66,43 64.08 64.83

95,60 85,40 94.81 91,90 T1.7T6 67,84 7T6.82 T4.04

9. 0,04% Endosulfan at
10 days interval. 74.95 70.91 85,00 76.95 60,00 857,35 67.31 61.52

10. 0.02% rmdrin (as sto-
ndard treatment)at
15 days interval

11. Control (Water spray) 7.80 8.80 9.78 8.69 16.22 16,95 18,24 17.14

W PR W e we WP SR W e T I B S YR e R W mae T ae e AN B v TR G de W R R G I GER NG W e e AT M e W A8 T e W e e

3.E., 2.7T43. ¢C.D, 8,07
continued, ...

85.82 985,55 94,00 91,79 67.86 T7.89 75.82 73.86
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Table 3

Time required for tho first instar larvae of Putato tuber
moth for entrance in leaf tissues.

Min. 5.7° c. Morn. 87
?onpcratnrszuax.26.4o c. Humidity percentage:sv‘n 38

Sr.: Time required isr.: Time reguired
No.:_ in minutes _ _ _ _ _ iNo.: _in mimuges. _ _ _ _ _ _
1. 115 a6, 29
2. 87 27 . 100
3. 108 28, 84
4. 89 29. 181
8. 72 3G 114
8. 103 3. 100
7. 128 3z. 88
8. T2 33. 92
9. T4 34. 147
10, 73 as. 133
1. o8 3é. 25
12. T0 37. 88
13. 42 38. 93
14. 130 a9. 97
16, a3 40, 128
18. 100 41. 140
17. 190 42. 135
18. 185 43, 98
19. 137 44. 195
20. 159 45, 188
al. 188 46. 48
22. 40 47. 80
23. 1.1 48. 40
24. 180 49, 30
28, 185 50, 108

Average in minutes 107.12.
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Fable 4

Laboratory studies on residual toxicities of insecticides against Potate tuber moth

( 6. operculells )

Deeign : R.B.D. with 8 replications, Variety - Upto - ‘date. Date of application: 4.1.69
VWeather record (average of 15 days) 1 Rainfall - Nil

Min. 10.07° C.
Temperature 1 ... 30.00° C.

Morning -~ 81.00

Humidity pereentage: Evening- 28,33

I. Toxiolity 48 hours after spraying.

Ero!

N°': Treatments : i:::::f:goh::::a:;:zroi : Corrected wortality
: s spraying H
et e et e mm e ——- - RI A RIX__ RIII = Meas 3 RX_ _ _RII__ RIII _ _ Mewn
1. 0,03% Azinphos 100,00 100,00 100,00 100,00 106,00 100,00 106,00 100.00
2. 0.08% pParathion 100,00 100,00 986,00 99,33 106,00 100,00 94,11 98.04
3. 0,08% Malathion 100,00 95,00 95.00 96,67 100,00 94.44 94,11 96.18
4. 0.03% Endrin 85.00 100,00 90,60 91,67 B84.21 100,00 886,33 90.861
8. 0.03% Lindane 100,00 00,00 85,00 60,00 100,00 88,89 82,38 90.41
8., 0.2% Carbaryl 98.00 80,00 890,00 88,33 94,78 17.78 88,28 86,91
7. 0.2% DDT. . 85.00 80,00 95,00 86,67 84,21 717.78 94,11 85.37

8, Control (“ster spray)

5000 10000 15000 10000 hd - -

Continued ....
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Table 4 (continued )
IX. Toxicity 5 days after spraying.

g::: " Treatments : p1§°:33§§'a:3§§9§:§§a§f larvae : Corrected- mortality

. RI  RII  RITX  Meam 1 RI _ RII  RIII _ Mean
1. 0,2% Carbaryl 100,00 95,00 $0,.00 25,00 100,00 94.58 88,80 04.48
2. 0.03% Azinphos 100,00 85.00 95,00 93,33 100,00 83.69 94.44 92.71
3, 0,03% Endrir 856.60 100,00 90.0C 91.67 84.21 100.00 88.89 91.03
4. 0.29% DT 85,00 100,00 90,00 91,67 84.21 100,00 88,80 91,03
8. 0.,05% Parathion 88.00 95,00 80,00 90,00 84,21 94,56 86,99 89.22
6. 0.03% Lindane 85,00 85,00 88,00 88,33 94,78 83.69 83.33 87.28
7. 0.05% Malathion 65,00 75,00 85,00 75,00 63.16 72.82 83.33 73.10
8, Control (wWater spray) 5.00 8,00 10,00 7.687 - - - -

Continuned .....
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Table 4 (continued)

IXXI. Toxicity 10 days after spraying.

S Trestaents TR s Rerer et 1T ! corrested mortaltty.

: ; RT  RII RIIX Mean : RX RII  RIIT  Meen
1. 0.03% Asimphos . £0,00 85,00 55,00  773.38 76.47 83.33 47.06 68.95
2. 0.2% Carberyl 65,00 TE,00 €0,00 73,33 58,82 72.22 76,47 68,98
3. 0,03% Endrin 75.00 €5.00 45,00  56.67 70.59 61.11 35,29 57.33
4. 0.05% Parathion 65,00 60.06 85,00 53,33 58.82 55,56 47,06 63.81
8. 0.2% DDT 45,00 40,00 55,00  4€,67 35.20 92,33 47.06 38.56
6. 0.03% Lindane 60.00 40.00 35,00 45,00 52.94 33,38 23.53 36,60
7. 0.05% Malathion 35.00 40.00 50.00  41.67 23.53 33,33 41.18 32.68
8. Control (Water spray) 15.00 10,00 15.00 13.33 - - - -

Continued ,....
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Table 4 (continued)

IV, Toxieity 18 days after spraying.

W reameie L TER IELLLIT comreetes mrsalie
; PR RIX RITI  Mean ¢ RI RII  RIII  Mean

1. 0,03% Axinphos 50.00 45.00 58,00 50.00 41.18 38.89 B50,0C 43.36
2. 0,08% Endrin 85,00 40.00 55,00 43.38  23.52 33,33 50,00 35.62
8. 0,054 Parathion 55,00 40,00 80,00 41,67 47,06 33,88 22,22 84,20
4. 0.2% Carbaryl 35,00 88,0C 855,00 40,00 23,583 22,22 850,00 81,92
5. 0.03¢ Lindane 85.00 40.00 35,00 396.87 23,53 33.33 a71.78 28,21
6. 0.2% DDT 26,00 35,00 20,00 26,67 11,76 2T7.78 11.11 16.88
7. 0.05% Malathion 3¢,00 20,00 15,00 21,867 17.65 11,11  5.56 1l.44
8. Control (water spray) 15,00 10,00 10.00 11.67 - - - -
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Table 5

Studies on residual toxicities of insecticides against potato tuber moth under
field conditions.

Design: R.B.D. with 3 replicztions, Variety -~ Upto~date, Date of application:20,1.69

A. Gross - 385' x 15
Plot sixme @ ¢ Date of last applieation:13.2.69

be ot =~ 33' x 13' pate of Planting : 25.11,.688
Date of harvesting:23.2. 69

I. Namber of fresh mines 5 Jays after the treatment.

Wil e B it § for arte
\ HEZI RiIX Mean
1. 0.03% Azinphos at 18 days intarval B.0v o 4.00 8,00 .67
2, 0.2% Carberyl at 15 days interval 8,00 10,00 3.00 7.00
S, 0,05% rarathion at 18 days interval 9,00 B,00 11.00 8,33
4, 0,03% Indrine at 15 days interval 12.00 8,00 9.00 2.67
8. 0,05% Malathion at 10 days interval 15,00 18.00 18.00 15,23
86, 0.03% Lindane at 10 days interval 13,00 20,00 18,00 17.00
7. 0.2% DDT 8t 10 days intervel 23.00 14,00 18,00 18,33
S O T (80 stendard trastaemt) 10.00 25.00  23.00  19.33
2. Control (water spray) 35,00 46,00 30,00 37,67

S.E. 3.,94. C.D. 8,79.
gontinued ...
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Table 5 (continwed )

II. Number of fresh mines § days after first observation.

Vo1 Trestaente | after sirst appricesion "

--io oo - —— - - .- e mm = - s RO _ RIT _ _ RIII _ _ Mean
1. 0,03% Azsinphos at 15 days interval 9,00 20,00 14,60 14,33
2. 0.3% Carbaryl at 18 days iuterval 23.00 15,00 12.60 19,00
3. 0,058% rarathion at 15 days interval 13,00 28.00 22.09 22.33
4, 0.,03% :mdrin at 185 days interval 3c.00 21.9 19,00 23.23
5. 0.2¢ DDT at 10 days inteival 40,00 28,70 43,00 37.00
6., 0,08% Malathion at 10 days Intervsal 32,00 31,00 38,00 33.67
T. 0,53% Lindane at 10 days interval 42,00 32,00 31.%0 as.co
8. ©0.2% ppY (as stendard treutwment) at 25.00 46,00 406,00 39,00

15 days interval
9. Control (Water spray) 55,00 40,00 48,00 47.67

m’ﬁ"—w—--‘-—;--.-uo--.-.-——.mq—wﬁ-m-m—“-----u'.l--~--~.

S.E. 4.19. C.D. 12.53.

Continued .,...



Table B (eontinued)

xvi

I1I. Number of fresh mines 10 days after first observation,

Sr,.t t Number of fresh mines 15 days after
No.: Treatments : first applieation

: ; RI RIX RIXT Mean
1. 0,03% Lindane at 10 days interval 18,00 12,00 14,00 14.07
2. 0.05% Malathion at 10 days lntafval 20,00 11.00 14.00 13.00
3. 0.2% LDT at 10 days intervel £20.0¢ 18.00 14.00 18.33
4, 0,03% Azinphos at 18 day. interval 28,.0¢ 26,00 22.CC £5.33
8. 0.2% Carbaryl at 15 days inteival 31,06 38,00 21.00 33.00
6. 0.084 Prarathion at 185 days intervai 365.00 - 42,00 33.00 36,67
7. 0,084 PEndrxin at 15 days lutsrval 48,00 32.00 38,50 30.23
8. 0.3% nDDT (as standard treatuent) at 52.C0 47,00 42.60 47.00

15 days intexval
9. Contrel (Water epray) 61.00 49.00 55,00 55,00

8.8, 2.84, C.D. 790,

Continued ....
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Table 5 (eontinued)

IV. Number of fresh mines 15 days after first observation.

W AR on W we W G WS an G S W MR Gm I D WS G B M R B W S G W G D W e N S WS T A R e da we e A

I rresteente | Junbar of fresh mines 20 daye atter
B e | S - - BIIZ Z C Belnl [
1. 0.03% Azimphos at 185 days interval 9.00 11,00 5.00 8.33
2. 0.2% Carbaryl at 18 days interval 11,00 13.00 8.00 10.687
8. 0,054 Parathion at 13 days interval 20,00 9.00 13.00 14.00
4. 0,03% Endrin at 15 days interval 18,00 20,00 10,00 16.00
B, 0,03% Lindane &t 10 days interval 398,00 34.00 27.00 33.33
6. 0.05% Malathion at 10 days interval 40,00 31,00 35,00 35.33
7. 0.2% DDT at 10 days interval 33.00 45.00 40,00 39.33
8. 0.2% DDT (as standard treatment) at
15 days interval 21,00 18,00 17.00 18,67
8. Control (Water spray) $1,.00 47.00 63,00 50.33
8.E. 2.36 C.D. 7.04.

Continued ,....
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Ro.,

1,

4.
5.

6.

7.

8.

Y. Poro-ntngo tubor infestation at
T T1"Perdentage Iube¥ In!ootatlun:

" w we W

W N e M B s S8 N s e e

Treatments

W W R e B WP e R M B T W G W AR R AR Wl W W R I AR S R S R AR e e

0.03% Asinphos at 15 days il

interval

0.2% Carbaryl at 15 days
interval

0.05% Parathion at 15 days
interval

0,03% Endrin at 15 days
interval

0.05% Malathion at 10 days
interval

0.03% Lindene at 10 days
interval

0.2% DDT at 10 days
interval

0.2% PDT (as standard
treatment) at 15 days
interval

Control (Water spray)

- am WS G uE W WS ED a6 G S AR e e N W W GP WW WP We WS e R R A A e

Table 5 (contimued)

RI

13.73
12.28

18,24

18.28
17.26

18.78

19.74

21.7¢

26,580

xviii

RIX

14.78
13.78

18.73

16,76
16,00

21.22

23.00

28,00

a23.00

harvesting.

- s

RIIX

12.78
16.27

14.78

14.28
19.27

16.78

17.29

19,680

26.50

- e e e

Mean:

13.78
14.10

14.857

15.44
17.51

18.92

20.01

22.09

31.67

RI  RIX

%

21.72 22,63
20.53 21.81

21,30 23.34

23.03 24.20
24.58 23.58

25.70 27.44

26.35 28.66

27.83 30.00

30.98 28.66

8.E, 0,814,

Aresin_tTansformation

e e e W W W e

Meoan

W A W e W W S W G R W S e

RIIX

20.96
23.81

22,63

22.22

26.08

24.20

24.58

26,21

30.33

81,77
22.08

22.42

23.18
24,74

25.77

26.83

28,01

29,99

OCD. 8.“.
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Table 6§

Time required for the first instar larvae of bhendi sheot
and fruit borer ( E. fadia )

o
Temperature ,:::: :::o g Humidity pcnentn;n::::: g
Sr.  Time required | Sr.  Time required
No. i‘.‘.‘.‘.‘f‘f’ _____ -!_Ng . in-ningt:s: .
1. T0 26. 130
2. 88 27. 122
3. 83 28. 92
4. 131 . 1.4
5. 87 30. 79
8. 139 31. 198
T. 1] az, 242
8. 150 33. 208
9. 125 34. 79
10, 138 35. 55
11. 135 36. 148
12. 110 7. 189
13. an0 ae. 209
14. 88 a9. 128
15, 148 40, 118
18. 178 41. 110
17. 195, 42. 185
18. 88 43. 198
19. 201 44, 243
20. 108 45. T8
al. 48 46. 128
22. 220 47. 58
23. 27 48, 40
24. ‘ 248 49, 80
as. 88 80, 48

G W G Gm TE EE SR A A AR W AR SR AR W W W MR A W A W W R e e RS

Average in minutes : 181.02.



Table 17

Laboratory studies on residual toxicities of insecticides against bhendi shoot

and fruit berer (E. fabia )
Designt R.B.D.with 3 replications. Variety - Puse savani. Date of applicationt 6,12.68

Weather record (Average of 15 days) : Rainfall -~ Kil,
Min. 9.93° C. Morning - 87.33

Temperature Max.30.27° C Humidity percentage t Evening - 30.00
1. Toxicity immediately after the treatment.

A g Wme R B e an AP @ WS AR W S WP G WP AR o W B A A e B We P B R G R W AR AR G B s s e S ms S T WY W AR A

woip  Trestmeate 1 UiERouts arier appiiention _ COTTIOled meraltty
- e e e e e e -t BT BII O RIIZI  Mean  RI _ RIX = RIIT _ Mean
a. Sprays
1. 0,2% Carbaryl 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
2. 0.04% Endrin 100,00 95,00 100,00 98.33 100,00 94.44 100,00 98,.k86
8. 0.1% Malathion 100,00 95,00 95,00 96.67 100,00 94.44 94.12 96,19
4. 0.24 DDT + BHC 95.00 80,00 90,00 88,33 Pd.44 ™.76 88.24 86.88
b. Dusts
5. 10% Carbaryl 100.00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
6. 24 Parathion 100,0¢ ©85.00 100,00 96.38 100,00 94.44 100,00 98,18
7. 1% Endrin 100,00 90,00 100,00 96,67 100,00 88.89 100,0C 96,30
8. 5% Malathion 100,00 100,00 88.00 95,00 100,00 100,00 82.38 94.12
9. 104 DDT + BHC 100,00 80.00 95,00 91.67 100,00 T7.76 94,12 94,21
10, Control (Water spray) 5.60 10.00 18,00 10.00 - - - -

G NS W N SR G G @ B TR W IR W o W G WP R W MR R W Wb G N AR R TR M R e i Gn TR e e TR G G o W WP s S e e

Continued ....
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Table 7 (eontinued)

II. Toxieity 8§ days after the treatment.

WR NS P e R WY e WS BB D W M e W e AR G e WR W SR -

sy, ! “:"percentage mortality of 1arvae:” ~
uo.; Treatments :- :s.hgnfn_aft:rﬂrzlza:ca _ ~:’ _Corrected_mortelity_ _ _ _
H t RX RIX RIXI Mean : RI RIX RIII Mean
s. Sprays |
1. 0.2% Carbaryl 100,00 95,00 95,00 98,67 100,00 94,44 94.44 98,29
2. 0.,04% Endrin 5,00 885,00 $5.00 91,67 94,74 83.33 94.44 90,84
3. 0,2% DDT + BHC 80,00 85,00 90,00 85,00 78.95 83.33 88.89 83.72
4. 0.1% Malathion 80,00 TO0,00 80.00 80,00 89.47 66.67 T7T7.76 77.97
b. Dusts
8. 104 Carbaryl 100,00 985,00 100,0¢ 98,33 100,00 94.44 100,00 98,15
é. 14 Emdrin 95,00 80,00 95,00 90,00 94.44 T7.76 94.44 88,98
7. 2% Parathion $5.00 78,00 88,00 85,00 94.74 72,22 83.33 83.43
8. 3% Malathion 70.00 90,00 95,00 85,00 68.42 88.89 94.44 83.92
9. 104 DDT + BHC 85,00 85.00 80,00 83.33 84,21 83.33 T7T.76 81,77
10, Control (water spray) 5.00 10,00 10,00 8.33 - - - -

W MMS W W s G SR ap e SR B S e R SIS AW T Wb b wEp e SN Ut T SN R W WS TR TS W W R TR W R G G AR W e S W A e

Continued, ..
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Table 7 (eontinued)

I1I. Toxieity 10 days after the treatment.

WP @y MR WE AP W R e e SR G MR WS W W e AR G e A WS VR R T TR e G I W S TR T R wme o e MR R AR TR G G e @8 A

g::; Treatments 1 TOT s hage moTtalitly of 1arYA® ! Corrected mortality
LM MO Mem R R e
s. Spreys
1. 0,2% Carbaryl 85.00 80,00 90,00 85,00 83,33 78.95 68.24 83.51
2. 0,04% Endrin 60,00 50,00 45.00 51,87  55.56 47.37 35.20 46,07
3. 0.2% DDT + BHC 50,00 45,00 50,00 48.33  44.45 42,11 41,18 42,88
4. 0.1% Malathion 60,00 40,00 35,00 48,00 55,56 36,84 23,53 38,64
b. Dusts |
5. 10% Carbaryl 80.00 75,00 80,00 78.33 77,76 73.68 76.47 75,97
6. 1% Endrin 55,00 40,00 50,00 48.33  50.00 36.84 41,18 42,67
7. 2% Perathion 35.00 30,00 55,00 40,00 27,78 26.32 47.06 33,72
8. 5% Malathion 25,00 55,00 40,00 40,00  16.67 53,63 29.41 32,90
9. 10% DDT + BHC 30,00 40,00 40,00 36.67 22,32 36.84 20.41 29,39
10, Control (Water spray) 10.00 5.00 15,60 10,00 - - - -

Continued .....
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Table 7 (continued )
IV. Toxieity 15 days after the treatment,

W NS e W MR W R G G G R SR A e T O S WD R G R TN G G TR A W W MR AR W e WS e W SR e ae R W D A G e e

e T RO L oot sy
R s RI _ _RII _ _BIIX_ _ Meem _ 1 RI _ _RII _ _ RIII__ Meam
a. Sprays
1. 0.2% Carbdaryl 45,00 50,00 45,00 46,67 42.11 41.18 38.89 40.73
2, 0.,04% Fndrin 88.00 45,00 35,00 48,00 58.63 35.29 27.78 38.87
3. 0.2% DDT + BHC 18,00 25.00 20,00 20,00 10,83 11.76  11.11 11.13
4. 0,14 Malathion 15,00 20,00 20.00 18.33 10.53 5.88 11.11 9.17
b. Dusts
8. 104 Cearbaryl 40,00 80,00 55.00 81.687 36.84 52.94 50,00 46,89
8. 2% Parathion 45,00 28,00 20,00 30,00 42.11 11.76 11.11 21.66
T. 1% Endrin 15,00 30,00 20,00 21,67 10.53 17.65 11.11 13.10
8. 8% Malathion 15.00 20,00 15,00 16.67 10.83 5.88 5.568 7.32
9., 10% DDT + BHC 10,00 20,00 15.00 15,00 8,26 5.88 5.88 3.90

10, Control (%Water apray)8.,00 15,00 10.00 10,00 - - - -

Wh e WM @R S SR AW O BE M TR WS Wh TR YR AR G T G WP e BB G G W W G MR G T W A A R B R ae e W e e W W ae W e
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Table 8

Studies on residual toxicities of insecticides against bhendi shoot and fruit
borer under field conditions.

Design: R.B.D. with 3 repliéations. Variety - Pusa savani, Date of Ist application: 9.1.69

A a. Gross - 35' x 15° Date of sowing : 20.12,68
Plot size :
, b. Net - 33" x 13!

I. Percentage of fruit infestation at first piocking( 24.1.69).
sr.} . - T g— Po;centa;e I;u;t:iéfgsiagign: 3 : ;rgagn_tgagsio;mgtgoi - : :
No.'® Treatments BT BmTY BTTT  Memm  wmr o wrT  mrTr  aeam T
B e e e e e . 2 _ _BMI  RIIT =~ Meam RI =~ RII =~ RIII =~ Mean _

: a., Sprays /
1. 0,2% Carbaryl at 15 8,59 12,50 13,33 11.47 17.08 20,70 21.39 19.71

days interval
2., 0,04% Endrin,&t 10 days 23,33 16,00 18,15 19,16 28,88 23.58 25,25 25,90

intarval

3. 0,1% Malathion at 50,00 43.75 47,22 46.92 45,00 4].44 43.39 43.28
10 days interval

4., 0.2% DDT .+ BHC at 53.33 59.14 55.55 56.01 46,89 50,24 48,22 48.45

10 days interval
5. 0,04% Endrin(as std, 35,00 12.00 22,22 23.07 36.27 20.27 28,11 28,22
treatment)at 15 days int.

». Dusts
6. 10“ Carbaryl at 18 17.35 16.00 16.28 16,21 24.65 22.79 23.81 23.75

days interval
7. 5% Malathion at 10 40,00 32,18 45.485 39.21 39,23 34.87 42 .42 38,74

days interval

8. 2% Parathion at 10 34.61 56.52 55,00 48.71 36,09 48.73 47,87 44 .23
days interval

9. 10% DDT + BHC at 10 58.33 55.855 59.14 57,67 49.78 48.22 50.24 49 .41

days interval
10. 1% Endrin at 10 days 60.00 64.00 66.67 63.56 80,77 &68.13 54,76 52.89

interval
11. Control (wWater spray) 83.33 20.00 T8.,00 76,11 65.88 56.89 80,00 60.89

S.E. 2.,31. C.,D. 8,79,
Continued ...
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Table 8 (eontinued)

I1. Percentage of fruit infestation at second picking (1.2.69)

- R PR W T T AR e WS R W AR e N W S M @ G T R W S W e s e e W wm Ame e w4 e N T G G WD W WD G B WR Ee we

Percentage fruit infestation ¢ Arcsin transformation

g::: Trﬂ‘u@nt’ *" - W S WS A WE EE W S N W A G W R W s - W As G AP A A A AN @ B au A AR
ot . * RI _ RII  RIIX Mean t RI  RII _ RIII Mean
a. Sprays
1. 0.2%¢ Carbaryl at 11.7¢ 6,00 10,00 9.92 20,09 16.43 18.44 18,32
15 days interval
2. 0.044 Endrin at 10 11.11 11.66 10,67 11.18 19,46 20,00 19.09 19,52
days interval
8. 0.19 Malathion at 10 18.18 23,19 20.96 20.78 25.25 28.89 27.28 27.11
days interval
4. 0.2% DDT + BHC at 10 28.57 36,38 39.65 34.76 32.33 37.11 39.06 36.17
days interval
5. 0,049 Endrin(as sta, 14.00 20.45 10.84 15.03 21.97 26.92 19,00 22,63
treatment)at 15 days int.
b. Dusts
6. 104 Carbaryl at 18 7.88 11,67 17.46 12,34 16,32 20,00 24.73 20.358
days interval
7. 1% Endrin at 10 days 12,08 20,27 18.13 15.83 20.36 286.78 22.87 23.34
interval
8, 2% Parathion at 10 20.3)1 20,96 26,06 25.77 82,77 27.28 30.72 30,.2¢
days intexval
9. 5% Malathion at 10 days 18.0C 28,87 053.45 33.34 25.10 32.33 47.0) 34.81
interval
10, 0.2% DDT + BHC at 10 45.16 30.76 27.67 34.53 42,25 33,71 31.76¢ 385.91
days interval
11, Céntrol (Water spray) 90.00 85,71 88,23 87.98 71.56 67.78 69,91 69.78

W PR AP T G S G e S8 B TP W G WE R R WP ah SR R G AR e W I WP GE ER AR Gm e W A A G R T AR AR TR W e G G e wm A o

8.E. 6.12. C.D. 17.99
Continued ...
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Table 8 (eontinued)

1I1. Percentage of fruit infestation at third pieking (5.2.69)

WP e R WS W Ay Ay W R W AP A AR M WP B g WD R AT g e MR Mk ST it BB WS W O ST AR S W G WE I WSS IR I ek e G A A W e

Srel prestments 1 Percentage fruit infestatlon : Arcsin tramsformtion
e el mm o m o - —etoRE . RII__ RITI  Meam _ ¢ RI _ RII _ RIII __ Mean _ _
a. Sprays
1. 0.2% Carbaryl at 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0
18 days interval
2, 0.04% Endrin at 7.14 3.22 5,51 5.29 15.45 10.31 13.56 13.11
10 days interval
3. 0.29 DDT « BHC at 6.086 85,00 15,62 8.89 14.30 12,92 23.26 16.83
10 days interval
4. 0,14 Malathion at 18.75 8,33 20,00 18.89 28.70 16,74 26,56 23.00
10 days interval
8, 0,049 Fndrin(as Std, 9.52 0,0 5.88 5.13 17,98 0,0 14,06 10,67
treatment)at 185 days int.
b. Dusts
6. 10% Carbaryl at 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0.0
18 days interval
7. 14 Endrin at 10 B.26 5.26 6.87 5.73 13.31 13.31 185.00 13.54
deys interval
8. 5% Malathion at 13.34 7.40 4.76 8.80 31,06 15.79 12,66 19.83
10 days interval
9. 24 rarathion at 14.28 7T.14 18,00 12.14 22,22 15.45 22.39 20.18
10 days interval
10. 10% DDT + BHC at 9.37 11,11 16,00 12,16 17.85 19.46 23.58 20.26
10 days interval
11, Contrel (Water spray) 64.28 33,33 80,00 59,20 53.31 35,24 63.44 30,60

- O AT R A W ew A R G A e SR BP B M AR e R R TR SR R G R AR e B e G R G A WP M e W A e ae - W e e e

S.E, 3.286. C.D., 9,88,
Continuned ,..
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1.
2.
3.
4.
8.

6.
7.
8.
9.
10,
11,

Table 8 (eontinued)

xxvii

IV, Percontage of fruit infestation at fourth picking (11.2.69)

W wm W e P WP W S A% N A M IR e W TR TR IR BEE e W YR R TR I GNP B B S W M e W WS M e B TR R R B e A W W e e

Treatments

a. Sprays
0,3% Carbaryl at
15 days interval
0,04% rndrin at
10 days interval
002‘ DDT + BHC at
10 days interxval
0.1% Malathion at
10 days interval

0.04% Indrin{as std.

t_ Percentsge fruit infestation _:_ Aresin trinsformation

RI

2,56
2.00
5.26
9.37
0.0¢

troatment)at 15 days int,

b, Dusts

104 Carbaryl at
15 days interval

1% Endrin at 10
days interval

2% Parathion at
10 days interval

54 Malathion at
10 days interval
10% DDT « BHC at
16 days interval

2,50
2.00
5.41
11.11
id.28

Control (Water spray) 26.87

RIX

L

6.25
6.24
2.43
3.57
8,10

- e

JBIIT __ Mean
0.0 2.94
B.00 4,42
6.00  4.58
2.56 5,17
4.33 4.4
1.37 3,38
2,70 4.13
444 4,76
4.87 6,25
6.90 8,30
44,44 44,60

9.28 14.54 0,0
8.13 14.5¢ 12.92
18.31 8.91 14.18
17.85 10.94 9,28
0.0¢  16.34 11.97
9.1¢C 14,06 6,80
8.12 6,11 9.46
13.44  12.11 12.11
10,46 9.63 12.79
22,22 11,09 15,28
81.24  52.24 41.78
S.E. 3.35. C.D. 9.86

- an em R wmen

9,99
11.23
12,58
13.63
16.18
41.42

W We W e WS e e W

Continued ...
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Table 8 (continued)

V. Perecentage of fruit infestation at fifth pioking ( 15.2.69)

MBS e A W MR B Wk W W MR WP e W IR M e W M MR e R G AR S W e W e e g R R W R e W R W PR R W W S

Percentage fruit infestation : Arasin transformation

H
g::t Treatments t
a. Sprays -
1. 0.2% Carbaryl at 4,00 2,80 12,50 6.33 11.54 9,10 20.7C 13.78
185 days interval '
2. 0,04% Endrin at 12.00 8.285 6,20 8,82 20.27 16.74 14.42 17.14
10 days interval
3. 0.1% Malathion at 23,08 8.69 5.55 12.44 28.78 17.16 13.56 19.82
10 days interval ‘
4, 0.2% DDT + BHC at 21.42 7T.69 12,50 13,87 27.56 16.11 20,70 21.46
10 days interval
5. 0.04% Endrin(as std. 16.13 12,00 14,31 14,18 23.66 20.27 22.22 22.08
treatuent)at 18 days int.
b. Dusts
6. 1% Endrin at 10 8.37 4.17 7T.14 6.89 17.85 11,83 15.45 18,04
days interval
7. 10% Carbaryl at 9.09 10,71 4.00 7.83 17.56 19,09 11.54 16.06
18 days interval
8. 24 Parathion at 12,93 T7.32 18.88 11,37 21.05 15.68 21,89 19.54
1C days interval
9. 54 Malathion at 11,11 6.67T 20.83 12.87 19.46 15.00 27.13 20,53
10 days interval
10, 104 DDT + RHC at 19,04 11,62 18,75 16,47 25.84 19.91 25.70 23.82
10 days interval
11. Control (Water spray) 40,00 30,00 53,33 41,33 39.23 23.21 46.89 39,78

-w-u-u---ﬁﬂnuﬂ-"ﬂ_.ﬁ~~_‘-“-“--‘-“ﬂﬂﬂ-“'_-"-‘-”

SOE. 3;53. COD‘ 1.‘1.
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Table 9

Laboratory ntndios on residual toxicities of insectieides against mango hoppers
( X. atkinsoni )
Design: R.B.D, with' 3 replications, Variety ~ Hapus. Date of lst application: 9.3.68

Weather record (average gf 21 days) : Rainfall - Nil,

Min, 18,759 C Morning -~ 68,850
Temperature Bant
per ' Max. 33.6° ¢ ity pereentage: .o oning - 37.50

I. Toxielity fmmedistoly after the ireatment.

WP A AN SR e s S AR wE AP et AR G AP Gy e A AR EER SR T W W G E e W e W WM AW MR W ae W Wt WD S R G S WS s Wy W WR AR

Sr.s t Percentage mortality of hoppers 1
No.: Trestments 1_ 48_hours_after_sppligation_ _ _3_ _ SOXreeted momality = -
s ! mx RII RIII Mean ! RI RIX RIII Mean
" a, Sprays
1. 0.1% Carbaryl+ lf?“r 97.50 25,00 100,00 97,50 - 97.08 94.44 100,00 97T.17
2. 0,024 th;phgli on -+ $2.50 100,00 87.50 96.67 21.18 100,00 07.22 $6.12
:1) Sulphur
3. 0.02% Endrin + lphur 92,80 82,50 97.50 94,87 91.18 91.57 87.32 93.32
4, 0.2% DDT + S“IPb"rilil) 82.80 886,00 92.50 86,67 79.41 83.33 ?1.67 84.80
b. Dusts
. 8. 10% C&!‘blryl-fSu%pbu;‘ 100,00 100,00 97T.80C 99.18 100,00 100,00 97.22 99.14
131
T. 2% Parathion 82,80 88,00 92.50 88.87 7T9.41 83.33 91.67 84,80
8. Control(Water spray) 15,00 10,00 10,00 11,67 - - - -

NN IR N WD B AR R R W WM W TR YA IR R SR AU TP W G W W G B R WS I e e e e AR A e S s W e e e R R ee ER W W e

Continuned ..,.
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Table 9 (continued)

IX1. Texiolty 5§ days after the treatment.

WE GF A W @ WP A G W e e MR @ S e W S e W EE WP MR G i WS W I G R A G SR e AN e TR AR A G s T R A AW e e

8r.: ¢t Percentage mortality of hoppers

No.t TIrestments { 48 hours after release : Corrected mortality
el opnTmx T Tmar T Meas W mID  muD Meas
&. Sprays
1., 0,14 Carburyl+?:}§?ur 27.50 100,00 100,00 99.17 97.22 100,00 100,00 98,07
2. 0,02% Phosphamidon + 97.850 82,850 922,50 20.83 97.22 80.56 91.18 89,65
Salphur (1:1)
3. 0.02% Endrin + Sulpbur 72.28 77.580 80.00 76.82 690.70 78.00 88,24 77.68
4, 0.2% DDT + Su%§§§§ 75.00 62,80 92.50 76.67 T2.22 58.33 91,18 73.91
b, Dusts
5. 10% Carbaryl+Sulphur 100,00 100,00 97.50 99,17 100.00 100,00 97.06 99,02
6. 8% DDT + Snlphi;%lxl) 85.00 80,00 75,06 80,00 83.33 77.78 T0.B9% 7T7.28
T. 2% pParathion 71.67 82.50 823,50 T2.22 68,52 80.56 55.88 68.32
8. Control(water spray) 10,00 10,00 15.00 11.67 - - - -

P G M av A W WP G G W G ay Y S o B W W YRS AP s SR WP G S W YV B e A R MR T e A A WE S ar Al T e M Ye E W

Continued ...
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Table 9 (eontinued)
I1T1. Toxicity 10 days after the treatment.

e W Am W WS N W R VR G A GF WR R TEE  WR e @B R e W AR S D e W M B e W AR W W e B e IR IR A A R e ae W e ae

8Sr.t t Percemtage mortality of hoppers
No,j Trestaents :__ _48 hours after release _ _ _ _ _ _ CoTrected mortality =
: : RI RII RIII  Mean : RI  RII RIII  Mean
a. Sprays
1. 0,14 clrbaryl+?u1p?ur 86.00 82.50 90,00 85.83 83.83 1719.41 88,24 83.60
111

2, 0.02% Phesphamidon + 76.00 82,50 62,50 73.38 T2.22 Te.41 B5.88 69,17
Sulphur (1:1)

3. 0.2% DDT + Sulphur 88,33 50,00 86,00 G4.44 87.03 41.18 47.06 58,42
4. 0,02% Endr1n+s%$;§%r\ 53.33 82.50 76;67 63,83 47.03 B5.88 72.58 58,39
3
b. Dusts
5. 10% Garilryl+3?%pg?r 92.50 87.80 T6.00 88,33 91.87 97.06 70.89 86.44
6. 5% DDT ﬂnlphu;(lzl) 82.50 62.50 79.91 81.63 80.856 085.88 76.38 70.93
T. 24 Parathion / 80,00 55.00 75.00 70.00 T7.78 47.06 70.59 65.14

8. Control(Water spray) 10,00 15.00 15.00 13.33 - - - -

@ WN W e e ar AP W a B AR AR s R TE B as R s e M WS my wm R s G e RS G A We R AR A GR GP WEER SR WS W e T 4D e

Continued ,..
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Table 9 (eontinued)
IV. Toxieity 15 days after the treatment,

M S A Gn W WY G P BN WS B e R e P BB B AW B WS e M e D e A G e A R OB e B TR W e MR W R W A P e A ame e R e

) t Percentage mortality of heppers
No.s Treatments LI &E_houss“agtgr;xglsqgo_ S Sarrae:od -crtalisZ
a, SEI‘&!I
1. 0,1% carbaryl+3?lpbnr 76.67 62.50 170,00 69.72 72.85 58,33 66.67 65.885
111)
2. 0002“ lelplluidon + 35,00 40,00 48.49 39.17 23.58 33.33 36.11 30,99
Sulphur (1:1)
3, 0,02% Endrin + ?ulp?ur $7.50 42,50 34.50 38.17 26.47 36,11 27.22 29,93
1:1
‘0 002’ DDT + Sul hllr) 22.50 34.50 2?.50 3‘«83 808’ 37083 19.“ 18.‘9
{131
b. Dusts ‘
8, 10% Carbarylos?lph?r 82.5% 70,00 885,00 T9.17 79.41 ©66.6T ©3,33 T6.47
121
6. 5% DDT + Sulphur(l:l) 27.50 22.50 34.30 28.17 14,71 13.89 27.22 18.80
7. 2% rarathion 20,00 22.50 17,850 20,00 5.88 13.89 8,33 0.37
8. Control (water spray) 15,00 10,00 10,00 11.67 - - - -

B WR EGY W W W W W W My U G gn W G R TR W B S G @R A W W W AR e R R S e W ke ARARTE B WR AP mE e WA A AR M wn W

Continuned ...
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Table 9 (continued )
V. Toxieity 21 days after the treatment.

W Ee ES ap W W A W e W AR W W W e W i e S e R e R R W G R M e M e e S e TR e e T Wl @ B W AT @R R e e

Sr.t t Percentage mortality of hoppers
No.s Treatuents : 48 hours after release H Corrected mortality
: :--ﬂ-“ﬂﬁ ‘‘‘‘‘ e W AN WE W A SN G W Wm M as ae Wk W WD A My WR W e
a. Sprays
1. 0.1% Carbaryl + ?qlp?ur 37.5¢ 52.50 27.50 39.17 30.56 47,22 14.71 30,83
1321
2. 0.02% Bndrin +s?1ph?r 32,50 35,00 27,80 31.67 25,00 27.78 14.7T1 22,80
131
3. 0.02% rhosphamidon + 20,00 22.80 25,00 22.50 11.11 13.89 11.7¢ 12.25
salphuy  (121) - -
4. 0,24 DDT + Sulp?nr 12,50 22,50 20,00 18,33 2.78 13.89 5.88 7.52
1:1) :
b. Dusts
5. 10% carbaryl+s?1phgr 34,50 42.5¢ 40,00 39,00 27.22 36.11 29.42 30,92
1:1
6. 2% Parathion 17.50 12,60 22,50 17,80 8,33 2.78 8.82 6.64
7. &% DDT + Sulphur(l:l) 27,50 17.80 18,00 16,67 19.44 8,33 3.83 10.10

8. Control (Water spray) 10,00 10,00 185,00 11.67 - - - -

WE W G G G M WP GE MR WP W W G G TR KB s A R e AW W W T R B G W G W W AR ae WP G an W R W SR W e S e e -



Er.
No.

1.
2.

'
H
H

Treatments : ,
a, Sprays
0.1% CarbaryleSulphur(l:l)
at 21 days interval 05,34
0.2% DDT+Sulphur (1s:l)at
86,69

3.

4.

15 days interval
0.02% PhosphamidoniSulphur
{1<1)at 15 days intervel 85,10
0.02% EndrineSulphur(lsl)

at 15 days interval &§3.68
€.1%:Carbaryl+Sulphur(1:l)

as std.treatment)at 15 96.76
days intexval

b, Dusts |
5% DDTs + Sulphur(l:l)  E4.57
at 15 days interval * -
2% Parathion at 15 days 73.94
interval »

N

10% Carbaryl + Sulphur 87,68
(131)at 21 days interval

10% CarbaryleSulphur(l:l)

(am sté.treatment)at 15 gs,78
days interval .
5% DDT + Sulphur {1:1)at

18 days interval(as std. 84,00
treatment. ,
Control ('ht!r;ngrgy) - 5,68

xxxiv
Table 10

Studies on residual toxieities of insecticides against mango hoppers (I.atkinsoni )
under field econditions.

Design: R.B.D, with 8 replications, Variety -~ Hapus., Date of first application: 5.2.69
I. Toxieity 48 hours sfter application.

WS G e SR AP W AW A WS T R W WS S G B P e AN AP W A IR M W NS S BB WD Al m R S W B e W W BB W W P G e O ws e

e W e em IS e e R W W W W

82,50
80.77

84.48
80.34

95,68
90,34

85.45
91.28

89.59

91.72
7.83

RIIX

€1.00
85.73

87.13

17,18

86.34

I

87.13
82.58
90.34

92.26

89.28
9.84

Percentage decline in pest
~Population

18.61
87,39

85.87

80.38

93.88

87.35 .

80,66
89.7¢

90.21

88,23
T.78

77.48
€8.61

. 67.29
66.19

79.69

66.89

59.28
69.47

70.48

66.42
13,81

RIX

s RIIX

oy W W e W @ a

46.44
T1.37

66.81
63.68

18.03

71.85
67.62
72.84

71.19

73.26
16.22

72.34
€7.78

68,95
61.41

70.00
68,95

63,63
71.88

73.89

70.91
18,24

W WES WS MR W AN I MR I IR BN R S WS G B W om WS 8 A W W e

c.D., 10.92.
continued...

S8.E. 3.70.

Arcsin transformation

"ﬂn-‘““*-ﬂﬂ_“-“-“ﬂ“-‘

. RI
o

65.42
69.25

67.68
63.75

75,90

69.23

64.08
61.38

T1.84

70.19
16.09



W e A W R e SR e e

Sr.s

No.

1.
2.
s.
4.
8.

6.
7.

8.
9.

10.

11,

.
.
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Table 10 (continued)

_II._ Toxiclty B days_after_the_trestment.

- N W G MR S e SR AR A W G e AR W W W

1 Persentage decline in pest H
Treatments : population - Arvesin transformation
g“ L] - - - - - - LR} - - -e - - - - - L) LR ] - - - - . - - - - - -

, " RI RIX RIIX Mean ; RIX RIX RIIX Mean

_a. Sprays |
0.1% Carbaryl+Sulphur 82.68 81.48 80,34 21.50 74.32 73,08 T1.85 78.07
(131)at 21 days interval
0.2% DDT+Sulphur(l:l)at 80.49 82.78 78.47 80.58 63.79 65,50 62.37 63.88
15 days interval A
0.02% PhosphamidontSulphuy
(lﬁl%at 18 days intcf'al) 78.10 81.48 82.78 79.79 60,07 64.852 85,850 63.38
V.02% EndrineSulphur(l:l
at 15 days interval 80.42 79.98 T6.87 79.03 63.72 63.44 61.14  62.76
0.1% Carbaryl+Sulphur(1l:l) ,
(as utd.trlltuantgat 15 94,88 93.68 87.95 92.07 76,86 17T8.46 69,73 73.91
days interval ’

b, Dusts
10% Carbaryl+Sulphur(1l:l) : .
at 21 days interval 83,68 85,68 80.84 86.72 66,19 67.78 72.34 68,77
3% Dor ¢+ Sulphur(lsl)at 4733 gs.62 81.23 81.66 61.41 68.53 64.30  64.74
:ﬁtzg::“"" at 15 days ) 46 80,78 79.58 77.27 B57.73 64.01 63,15  61.63
0.1% CarbaryleSulphur{(13l)
(as std.treatment) at 15 83.23 83.88 89.39 88.50 65,80 66,34 71.06 67.71
days interval ’
8% DDT + Sulphur(l:l)(as
:td.trcat-ent)at 15 days 78.02 85,15 80,00 81,68 62,03 67.37T 63.44 64.28
nterval Co

Control ('.-t‘r .prly) . 5,00 8.10 2.58 B.23 12.62 16.54 9.28 12.01

o7 STt T T ST B T SQE: i.gﬁj E.D. ‘05"

Continued....
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Table 10 (eontinued)

I1I. Toxicity 10 days after the treatment.

W w W G MR e o W e W e A W e W e W VIR AR A R MR S e e W W e W IR i W ew A Mk S e s e S e W e e e AR e

Sr.t

Treatments t Percentage deoline in pest L]
o _ 1 RI RII  RIII Meam 1 RI  RII ~ RIII  Meam
8. Sprays |

l. 0002,% Ph@ﬂph“ldon*sﬂ‘ phu Y
(l:l)at 15 days interval B86.27 95,58 91.62 91.22 68.28 T7.89 73.36 73.18
2. 8.2% DDT + Sulphur(lsl)

at 15 days interval 87.34 92,04 85,87 88.42 69.12 78.857 67.94 70,21
8. 0.1% CarbarylsSulphur(l:l)

at 21 days interval 89,78 85.24 88.34 87.78 71.87 87.37 70,00 69.858
4. 0,027 Endrin+Sulphur(1:l)

at 15 days interval #9,34 02.76 790.28 87.12 T70.91 T4.44 62.94 69.43

5. 0.1% Carbaryl+Sulphur{(l:1) \
(25 std.treatment)at 15 91.24 84,76 82.98 86,33 7T2.74 867.08 65,605 68.48
days interval

b Dusts
6. 5% BHT+Sulphurfl:l)at 15
days interwval 88,84 83.00 91.45 87.66 T0.18 685,65 73,08 89,63

7. 2% rarathion at 15 days
interval 18,28 84.854 85.38 82.72 63.24 66,81 67.54 85,53

8. 104 Carbaryl+Sulphur{1:l)
at 21 days intervel 84,51 78,485 79.35 80,717 66.81 62.31 63.01 84.06

9. 5% DDT+Sulphur(1:l)as
interval,

10, 10% Carbaryl+Sulphur at 83.67 80.48 77,83 80,88 66,19 63,79 61,78 63.91
18 days interval(as std,
treatment)

11. Control (water spray) 0.0 9.82 2.89 4.24 0,0 18,24 9,01 9.38

WS N AN e SN GRS G A S WS Ue YR S M B W IR B ma W WP AN G s W W B e e e A e W W AR wa e e G e e T A e e

S.E, 2.,97T. C.D, 8,74.
Continued ,..,.
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Table 10 (eontinued)

IV. Toxieity 18 days after application of insecoticides applied at

21 daye interval and 48 hours after application in case of
insecticides with 15 days interval.

W G N e e B AP wn W WP W W Bk R WS e AN T WD WS B WA @ R IR IR SIB M W B G R e R OB ek R MR G W AR TR R NS e s am e e

::': Treatanents t Percentage decline iz pest 8 Arcsin transformation
“ H population t
g‘ L LI - e - AR AR WS W R e N W A ”‘- - e ~ - .. - W WB e we e L L aad - L b
. ; RI RIX RIIX Mean t RX RIX RIIX _ Mean
a. Sprays
1. 0,024 EEaFinQSalrhur 86.81 886.89 78.84 84.08 68,70 ¢€68,78 82.37 66.62
(1:1)at 15 days intexval.
3"‘;'?’5‘ gﬂ;:ﬁ‘;;gzgg’” 83.68 88,58 78,02 83,73 66.10 7T0.27 62.65  66.37
3. 0.02% Phoaphamidon(Su1-79.35 86.62 82,89 82.95 ¢3.01 68,53 65.59 65.71
‘ phuv(1:1)at 15 days int,
b N Ty Sulphur 64,60 53,98  38.35 5.0l 53,55 47.29 49.84  50.23
8. 0.1% Carbaryl+Sulphur
(ltly(a. std,treatment) 98,08 91.76 99,62 86.49 82,08 738.36 84.44 79.98
at 15 days interval ,
b. Dusts ,
6. 5% DDT+Sulphur(l:l)at 78.13 81.76 84.68 81.52 62,10 84.78 66,97 64.67
185 days interval
7. 2% Parathion at 18 69.51 176.38 81.67 T5.82 B6.46 €8.14 64.67 60.69
days interval
8. 0,1¥¢ CaxdaryleSulphur €3.76 B80.62 B5.83 56.40 83,42 48.34 48,33 48,89
~ (131)at 21 days interval, '
O i e s treagionty 95,52 88,02 91.18  91.76 77,786 €9.75 73.36  73.56
at 15 days interval :
10. 8¢ DDT+Sulphur(liil)as
std.treatuent at 18 89.76 81.68 03.7¢ 88,67 71.37 64,67 T4.44 70.16
days interval
11, Control(Water spray) 0,0 3.48 4.52 2.67 0.0 10,18 12.28 7.68
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Table 10 (comtinued)

V. Toxieity 48 hours after application in case of insecticides with 21 days interval
and 5 days after in respect of inscoticides epplied at 1& days interval,

e e we s e we T W S B W G G A W e e A G s e R S e a S W R e S A AR A WP o e B TR U AR Gk e SR e ae e W

Sr.? Percentage decline in pest

a. Sprays
1. 0.1% CarbaryleSulphur(1:l)at 100,00 98.18 96.43 98,19 920.0C 82,29 79.06 82,78
21 days interval

2. 0,.02¢ Phosphamidon+tSulpnur
(1:1)at 185 days inierval 100,00 8B.862 87.51 91,04 90,00 67.70 €9.30 75.67

8, 6.02% Fndrin+Sulphur(i:l)at
¢ 15 days interval 96,04 T9.92 95.43 90,46 T8.48 63,36 77.6) 73.14

4o Qo2 oTesulphur(1#h)at 16 69,30 63.95 91.43 €6.19 70.81 86.42 72.95  70.06
5. 0.1% CarbaryleSulphur(lil)
(as sta.trestment)at 15 days 95.08 §7.94 91,59 S1.54 T7.31 69.6¢ 7215 13.33
interval

b. Dusts
6. 10% Carbaryi+8u1phur(1:l)at 99.87 89.45 98.72 96.0) 84,53 71.09 83.45 79 .69
g1 days interwal :
7. 5% DDT+Sulphur (1:1)at 15 89.70 T4.64 92.85 85,73 71.28 B9,.74 T4.85 68.82
days interval :

8. ::i””"‘°‘ at 15 days inter-g4o .3 g1.58 01.15 §3.95 62.80 84.60 72.74  €6.71

9.10% Carbaryl +su1{hur (1:11)(as
:“ntr“t.QBt)‘t % days 89.27 #81.72 90.32 87,14 70.91 64,67 71.88 69.14
nterval,
10 e Te e iEhyr (l1l){as atd:, 63.64 76.30 84.15 81.33 6611 60.80 ©66.58  64.46
11. Control (Water spray) 0.0 0.0 4.37T 1.46 0,0 0,0 12.11 4.04
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