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CHAPTER I 

IWTBODUCTION 

Owing to the quick and effective control of the posts 

obtaiaed by the use of pesticides, they novo become 

extremely popular in human nmrfaro against posts. Xa fast, 

thttir use has become a routine feature in the cultivation 

of many ereps. However, doe to the intensive and indiscri­

minate ase of pesticides, several problens associated with 

their ase hare oroppod in, important aaoagst whleh is the 

toxicity haxards due to peeticidal residues persisting on 

the treated eowoodlties. 

It is a common practice with the cultivators to wse 

persistent Insecticides against crop posts as it economises 

the treatment, However, soon ase particularly on edible 

crops poses a groat problem of toxicity hasards doe to their 

rosidnos on treated commodities. Several instances of 

poisoning in human beings and other domestic aalnals due to 

the eonsojiption of commodities treated with insecticides 

are reported every year from different parts of the world. 

It is therefore, needless to emphasise the necessity of 

naving knowledge about the persistence of atleast those 

insecticides whleh are used la plant protection oa different 

commodities under varying environmental conditions so as to 

utilise them successfully in post control work. 
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Besides helping la reducing the toxicity hasards doe 

to the insectieidal realdoes on treated surfaeee, snob, 

knowledge on the perslsteaoe of insecticides also help* in 

fixing the interval between the two succeeding applications 

which la turn is useful in foraulating an effective and 

econonlc post control schedules. 

Several workers in different countries of the world are 

engaged in thin iaportant aspect of plant protection eheaieals. 

Xa fact, the advanced oountries like U.S.A. have goao a atop 

ahead in this line and have fixed tolerance 11*1 ts in ease of 

different insecticides which are regulated by a special 

legislature. Although in India unfortunately no aaoh logal 

provision has yet been nade, it is absolutely essential to 

find ont tho persistence of ntleast eonsoaly need lnaeetieldes 

oa different crops. No doubt, sons work has been carried oat 

at tho Indian Agricultural Research Institute, Sow Delhi and 

elsewhere, however, it seems that tho probloa has mot 

received adequate attention. 

Xa the State of Maharashtra also several insecticides 

are used in ooahating tho post nenaoes rogariloaa of their 

consequences. la view of tho importance and seriousness of 

tho problew, it waa folt neoeasary to undertake studies oa 

tho persistence of woaawaly used lnsseticldes oa at loaat 
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too eropa of eeoaoaio Importance with the prim* object of 

finding oat an interval between two succeeding applleatlona 

which will also help in foraalating past control aehedulea. 

Further »uch knowledge may also help in reducing too 

toxicity nasarde toe to their residues by avoiding the 

application of paralatant inseotieldes on crop* jaat prior 

to harroet. 

Daring the eeurae of proaent inveetigations (l©6T-oS>), 

the peraieteace of aa many aa 19 ooomoaly aaed ineeetleldee 

en cabbage, potato, bhendl and Mango waa atudled both under 

laboratory and field conditions by bloaaeav method uelag 

Braviooryna braaalcae (L.), Gnorimoachoma oporoololla (Zell.)» 

Eariaa fabia (stoll.) and Idlaeopas atfclnaoal (Lota,) aa 

toot epeeiee* 
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CHAPTER II 
• M M M I W l M i l M M I W M M M K 

BBVIEff OF LITERi\7UKE 

Although the use of oheulcals in plant protection was 

started as early as 1866, i t seems that *oxy l i t t l e 

attention was given to the problem of residual tox ic i ty 

t i l l the developaent of organic synthetic eonpeands for 

pest control . Barton (1944) was probably the f i r s t nan to 

explain the technique of studying the residual t o x i c i t i e s 

of organic insect ic ides against different posts and 

considerable l i terature lias been added thereafter. Recent 

l i terature contains nany reports en persistence of i n s e c t i ­

cides on treated surfaces. Efforts novo soon node to 

review the available l i terature on the residual toxiolty of 

Insecticides and a review pertaining to the factors 

affecting the residual tox ic i ty of Insect ic ides against 

different crop posts and cabbage aphida, potato tuber note, 

bhendl shoot and t r a i t sorer and aango hoppers in particular 

i s presented in this Chapter. 

Of tho too net hod a followed to deteralne the residnal 

toxic i ty v i s . biological assay and ehealeal analysis of tho 

treated surfaeea, tho foraer was nsod during tho prssent 

Investigation and therefore tho review presented here i s 

Mostly confined to tho l i toratnro on biological assay. 

According to lerton (1044) nany organic insect ic ides 

although i n i t i a l l y e f fect ive loose the ir tox le i ty in a few 

days or even in few hoars due to weathering and other fan tors . 
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Bart and ward (1955, 1956) grouped the factor* affecting the 

residual t o x i c i t i e s as chealcal, sechanloal and physical . Losses 

da* to ehewical factors Inelode decomposition eaased by u l t r a ­

v i o l e t l i g h t , exposure to a i r and aoisture and cata ly t i c agents. 

High teaperature accelerated the rate of l o s s of OCT applied to 

various surfaces are detoiaiaed by using Trlbollna oaetaaoaa(Hbst.) 

as a toot insec t . DDT sprayed glass plates kept at 18° C showed 

non slgnifloant rednetion la tox ic i ty while those stored at 43° C 

reduced the tox ic i ty rapidly which was negl ig ible af ter 26 days. 

Teotla and Daha (1950) reported that resldeal tox ic i ty of dieldrin, 

ehlerdane, parathion sad lindane against Mnaca doaoetlca » . woe 

considerably reduced with high teap era tare and low hoaidlty aa 

compared to low teaperature and high hunidlty. This l o s s was aore 

rapid with aldrin, ehlordaae and lindane than dieldrin and para­

thion. Dnstan (1940) studied the effect of teaperature on tox i ­

c i t y of DPT against the larvae of Flatol la aaoalipoanis (Curt.)and 

observed that the tox ic i ty s teadi ly increased with r i se in tempe­

rature betwoea 90° * 95* F. 

The work carried out by Wright (1945) aad thorn oonfirned 

by Hadaway aad Barlow (1949) euggested that direct sunlight 

deteriorated DDT deposits aore rapidly. Troatod plates whoa 

exposed to analight gave 10 per cent k i l l whereas the unexposed 

ones gave 99.90 per cent Mortality of Olooslaa paftpalls (R.D.) 

aftor two oaao period, fiobert and Hoffaan (19S6) observed 

that teaperature was the west iaportaat factor la deoldlng 

the insect ie ldal residues oa troatod snrfaoes. 
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It was further pointed out that the residual toxicity 

depends on tbe speed and extent to which poison is absorbed 

by the insect sad bow it acts on insect tissues| the spaed 

and the extent at wfeieb the poison is ellainated. 

fiaias appeared to lie tbe s»s t laportaat fact tor l a 

reducing tbe DDT dust deposits oa foliage duriag the l o t 

week after tbe treataent. i t was further obaerred that 

oven l ight showers received daring tbe l o t weak eauaed Mora 

reduction in residues than heavy rains received soae t i ae 

after 7—10 days, Reduction in the residues of parathloa 

sprayed at the rate of 0.78 l b . and DDT at 1 l b . par aero 

oa le t tuce crop was to tbe tune of 91.5 and 77*0 per seat 

respectively due to 0*87* rain received one day after the 

spray (Hopkins e t a l , 1952). 

wind aad rainfal l baa been reported to cause suff ic ient 

reduction la the residual tox ic i ty of in sec t i c ides . Peanab 

(1945) exposed DDT deposits oa s l ides to 1.6" Intermittent rains 

for two daya aad observed tbat there was progress ITS redaction 

of DDT residues. Mistrie aad Gaines (1959) aad Hopkins et a l . 

(1952) studied tbe effeet of wind oa tbe residual toxic i ty 

of rac aad parathion. Wind with a Telocity 5.2 aph eauaed 

50 per oent reduction da ring tbe l o t week a f ter treataent 

aad 80 percent at the end of 24 days* This was practical ly 

equal to tiie leases eaaaed by rainfal l during tbe eaac period. 
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Loss of residues due to increase lis the area of the 

treated surfaces by growth was studied by several workers* 

Sloan »* £l-(1951) reported that BDT residues on lettuce 

wore reduced to 94*00 per cent per unit area of the leave* 

14 days after the treatment. The losses only duo to 

growth, wore upto 73.00 per cent. The reduction 1B residues 

was reported to be more pronounced is case of crop like 

alfalfa which grows wore rapidly. The growth of crop was a 

limit to the period of effectiveness of single application 

of insecticide, in ease of crop which is actively growing 

and rapidly producing shoots, the period mmy ho only 1-2 

weeks {Hopkins ©t al. 1952). 

Carter (1948) opined that the anount of residues on 

crops depended on weight of crop por wait urea, quantity of 

insecticides applied to the area, ti«e between sampling and 

the last treatment, the total offoot of growth and weathering 

factors, the decline in DDT deposits per unit area oa 

alfalfa was 84 and 95 per eent 2 and 18 days after the treat-

went, while in ease of parathioa it was 66 and 100 per oeat 

after the same period, thus showing that DDT was stove 

persistent than parathioa (Arant, 1948). 

Nature of leaf surface also determines the ascent of 

residues, Aogaff and Mete if (1951) reported that glass 

plate* sprayed with 3 ml. of DDf loot the toxicity wore 

rapidly compared to avaeado leaves treated in stellar Banner. 
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Burt and Ward (1956) studied comparative residual toxicities 

of insecticides en glass plates and different leaf surfaces 

and observed that deposits of insecticides were wore toxic 

#11 leaves than on glass plates. These results were alailar 

to those reported by Begoff and Metcalf (1951). 

xĵ Ptfa toxicity in ease of leaves is sore because of the 

presence of tumidity la loaves which resulted la higher 

toxicity. Pradbaa (1949) vail® working ©a the offsets of 

hustidity on the toxicity, reported that glass plates and 

waxy surfaces were leas toxic than other surfaees. Batla 

(195?) eoapared the leaf surfaces of different plants with 

glass plates aad reported that the later reaalned toxic for 

longer eoapared to plant leaf surfaees tested. He further 

observed that dieldrin was persistent for longer period than 

aldrla. The pets kept In laboratory shewed less redaction 

In deposits eoapared to those kept outside. . Wallis et al. 

(19*7) while studying the residues of aalathlon on leafy 

and fleshy vegetables reported that residues were heavier 

and persisted longer en leafy vegetables than fleshy. 

Deposits with emulsions reduced faster than those fron 

wettable powder sprays aad dusts. Carbaryl at 1 lb. per 

acre was reported to remain toxie for longer tine on cotton 

plants than the cole crops (Shovey and Reynolds 1992). 

The residual toxieity of carbaryl, endrin and aalathion 

against cereal leaf beetle Oalcaa aelanepa L. was more on 

wheat plant than oat, (Ruprel and Yun 1965). Vail ejt al. 

(1967) studied the performance and persistence of different 
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insecticides and observed that the insecticides like 

parathion, endosulfan and dinothoate persisted longer on 

leafy vegetables than on cabbage. 
* 

Marti (1968) while working on the residual toxicity 

of earbaryl, endrin and nalathlon on cotton and hens 

leaves using Muaoa nobula p. as test insects reported 

that endrin was nore persistent giving 28.15 and 89.fin 

per cent Mortality after 10 days on cotton at 0.1 and 0.2 

ooneentration respectively. Carbaryl at the sane concen­

trations gave 14,85 and 45.30 per cent mortality after 

7 days. 

Burt and Ward (1955) reported that lower the rate of 

deposition of DDT acre will he the percentage of loss. 

DDT was applied at the rate of 2 micro grans per \ sq. o». 

on leaves and losses were assessed by hioassay with 

Trlhelium east an etna (Hbst.) and chemical analysis. Losses 

assessed by both the methods were observed to he similar. 

DDT deposits at the rate of 2 and 4 micrograms per ««.. «»• 

on foliage lost the toxicity after 16 and 30 days respecti­

vely, indicating that higher concentrations remained acre 

persistent than lower (Hopkins 1952 and mart and Ward 1955). 

Sloan et ajU (1951) noticed that samples of lettuce 

sprayed 4-6 tines with DBf at the rate of 1 lb. per acre 

and analysed after 4th application gave 9.1 - 68.3 ppm. 

initial deposits which decreased to 0.27 ppm. on market 
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heads and 0,38-3.62 ppa on lower leaves after 14-25 days. 

Initial residues after 5th application war* 572 ppa, wales 

after 11-17 days decreased to 0.07 - 0.30 ppa. on heads and 

2.34-38.5 ppa. on lower leaves, thus loosing 94-98 par want 

DDT deposits within two weeks. Chealoal analysis of 

deposits of parathion, lindane and DDT suspensions aprayed 

os peach and apple leaves at the rata of 0.15, 0.025 and 

1 lb. par aore respectively gave 28.6, 173.4 and 490.9 ppa. 

initial residues on apple and 25.1, 461.6 and 92.50 on 

peach leaves. These residues ware reduced to 0.0, 5.1 and 

115.0 ppa. on apple leaves and 0.0, 76.1 and 0.0 ppa. on 

poach loaves respectively 21 days after the treatments 

(Decker et al. 1950). 

Brown and 0reea (1958) reported that spraying with 

0.16 par cent ehlordaae or dusting either with DDT or BBC 

wore initially as effective as 0.2 par cent DDT against 

Broatiena loagissiaa (6astro) the later renalned to ha 

•anally effective upto 3-4 weeks, while forner treatments 

showsd signs of diainishlng the efficacy in fourth week. 

Doainick (1949) tasted efficacy of 1 par cant parathion dast 

against Mywns persicac (Swl.) en tobacco under laboratory 

conditions and observed that the treatment was effective 

up to 7 days hat gave 41 per cent aortal lty on 9th day and 

4 par cant on the 11th day indicating that the parathion 

residues deteriorated rapidly one weak after the trcataent. 

Singh and Sindu (1958) also reported that parathion had short 
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residual effect and reeoaaana'ed its applications at 10 

days interval against Llpafrhls srysial (Kalt^ on Bastard. 

Battt and Soaapatl (1967) tasted the efficacy of 0.1 par cent 

siethyl daaeton, 0.08 par cent aenason, 0.02 par aeat phospaa-

aidon, 0,025 par ©ant parathion and 0.1 par aent dlaethoate 

against mustard aphid under laboratory conditions and 

observed that aethyl deaeton, aenason aad diaathoate had 

longer residual toxicity ooaparad to phosphaaidon and 

parathion. Paosphaaldon aad dlaataoata at the rata of 0.5 

aad 2 lb. par acre gavo high pereeatage of Mortality of 

(E* P<r3lCfto Sal.) on tobacco apto a south aad renalned vary 

effective till harvest (savage aad Harrison 1962)« Manser 

aad Ditaan (1963) however, observed that paosphaaldon 

residues practically disappeared from lucerne, tobacco, 

aost of the vegetables and fruits within 4 days,, though 

it could be detected for 8 days on spinach aad 9 to 16 days 

on peas. Spray deposits of dlaataoata at the rata of 0.25 

aad 0.5 lb. par acre oa lucerne ware 8,09 and 34,7 ppa. 

respectively lamedlately after traataant which rednaed to 

1.88 aad 7.74 pan. after 3 days, 0.1 and 0.66 ppa. after 

8 days respectively aad leas than 0.8 ppa. at both the rates 

at the end of 34th day (Shaw aad Zlaaer 1964). 

Haier and Bode (1968) studied the residual toxicity of 

endoeulfan, DDT and other chlorinated hydrooarboas by aslng 

gaa chromatography aad concluded that eadosulfaa was less 
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persistant than DDT and other chlorinated hydrocarbons. 

While Donnls P*f, Powell (1966) showed that spraying with 

endrin and endosulfan at 1 lb* per acre at 10 days interval 

were equally effectlye against Green peach aphlds on potatoes. 

1. Cabbage aphlds (Brevicorync brassicae L.) : 

Aphid* are the important pests of cabbage all over the 

world and several workers have studied the efficacy and 

residual toxicity of different insecticides against the pest. 

Wene and White (1952) showed that parathion at the rate 

of 0.25 and 0.13 lb. per acre had good residual toxicity for 

14 days against the pest. It was however, found ineffective 

3 weeks after the treatment. 0.025 per cent parathion 

although, gave high initial Mortality, fresh colonies 

persisted in heart of the plant T days after the treatment. 

The aphid colonies were, however, not seen nntll 3 weeks after 

spraylng( Wright and wtteatley 1953). Kasting and Harcourt 

(1952) could not detect any residues of parathion oiS eattll-

flower at harvest even though the crop was sprayed at the 

rate ef I lb. (15$ wettable powder ) in 100 gallons of water 

per acre at weekly interval and the last application given 

at fortnight before the harvest. Liang ct al.(1964) 

observed that residues of parathion at the rate cf 0.67 lb. 

per acre required 7 days to reach less than one ppa. level 

and 16 days when applied at 2.02 lb. per acre, indicating 

that the insecticides at high concentrations left larger 
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amount of residues than those applied la sore dilate feats, 

Hoelsener ot ajU (1968) studied the residues of paratblea 

spray at the rate of 1-3 lb. per sere oa eabbage sad 

reported that the residues in cabbage wore above the 

tolerance level of 1 ppa. at 4 aad 7 days after the 

application, whereas, it was below toleranee Unit 14 days 

after the treats en t. 

Wene (1987) showed that deveton reduced population of 

cabbage aphids for a period of 3 weeks whoa applied at 0.8 lb. 

per acre hat 43 per eeat of the plants shewed aphid eoloaies 

two weeks after the treatment. Phosdrin, •alathiea aad 

deaeton gave excellent control of eabbage aphids, whoa 

sprayed twiee at 9 days interval. Proalslng results were 

also obtained with diasinon, endrin aad earharyl. Beaeten, 

dlaethoate, phosphanidoa sad dadesulfaa at the rate of 0.31, 

0.19, 0.27, aad 0.28 lb. per aero respectively wars reported 

to ho aore toxic against the post. Shovey (1962), Mattick ot al, 

(1983) studied the residues of endrin oa cabbage sprayed at the 

rate of 0.8, 0.6 and 0.25 lb. per acre and observed that the 

residues wore 0.13 ppa. or less in all the levels of appli­

cation, 21 days after the troataent. 

Biaetheate has been reported to disappear withia 14 days 

after troataent oa cabbage aad 21 days ia ease of liaa beans, 

saap beans aad soyabeans (R&theriue ot al, 1968). Taaaachi 

(1966) studied the aalathiea residues oa chiaeee eabbage aad 

reported that acre thaa 78 per cent of initial deposits were 



- 14 -

lost vlthln 6 days after the treatment. The residues 

disappeared store rapidly at higher teaperatures. 

The Maharashtra State Department of Agriculture has 

reeoasiended spraying with 0.05 par cent nalathlon, 

pyroealloid (1:800), 0,02 per eeat endrln, tnieaeten, 

diazinon or parathion for the control of eabbage aphlds 

(.Anauymous, 196?). 

2 . Potato tuber moth (eaorlaoseiiena oporcwlolla S e l l . ) : 

Tuber aoth baa been considered to be the nest serious 

past of stored potatoes. Nevertheless, I t i s equally 

isportant in the f i e l d . The control of tbe past therefore 

i s to be started frost tbe f i e ld i t s e l f . Several i n s e c t i ­

cides have bees reported to bo ef fect ive against tbo post . 

liichelbaeher e t ai . (1950) reported that tbo application 

of lindane, texapneae, DDT and ehlordane dusts at tbo rata 

of 40 l b . por aero gave 100, 98 .5 , 97 .8 , 97.1 and 89 per 

eeat respectively, reduction in s ines of tuber sjetb larvae, 

observed on 5th day a f ter application. Spraying of 0 .2 per 

eeat DDT at fortnightly interval was reported to be 

effect ive against the pest (Cannon and cald well 1946). 

Cannon (1948) however, observed that 0.1 por cent DDT spray 

applied at an interval of not exceeding 3 weeks kept the 

crop free iron fol iage infes tat ion . Spraying with 0.08 per 

eeat endrln, dieldrln and 0.1 per oent DDT proved to bo 

e f fee t ive against the potato tuber neth (Snith 1954). 
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Button and Seek (1989) reported that four applications of 

0.2 per cent Txiehlerephon, 0.05 per cent endrin, 0.09 per 

eeat dieldrin and 0.1 per eent DDT at the rate of 80 gallons 

of eater per acre at 9 days Interval were equally effectITS 

In controlling tuber earn Infestation and gave significantly 

higher yields* Bacon (1980) however, reported that fear 

sprays of endrin and asinphos methyl at the rate of 0.4 

and 1 lb* per aere respectively, at 15 days Interval gave 

signlfleant reduction in danage to foliage and toners, 

whereas DDT aft the rate of 2 lh. per aere had little effect 

en the pest. 

Pear foliage applications with DDT, endrin, axinphos 

•ethyl er cBdoenlfaa at 1, 0.375, 0.5 and 0.6-1 lb. per acre 

respectively at 10 days interval cere recoanended by U.S. 

Department of Agriculture (Anenyncaa 1983). Isohensan and 

endrin at the rate ef 0.28 Kg. per hectare applied at 18 

days interval reported to he nore effective eoapared to 

parathion and aalathlon. The infestation of the pest la 

tubers after harvest was 9.8, 13.9, 14.9 and 21.3 per cent 

in case of treatacat with isohensan, endrin axinphos nethyl 

and parathion sprayed at the rate of 0.98 Kg* per hectare 

(Aaonyaevs, 1984). Malathiea, Isohensan, eadcenlfan and 

asinphos nethyl at the rate of 0*78 lb* per acre was reported 

to he tile best insecticides for control of the pest* Spraying 

asinphos and phoephaaidoa at 14 days Interval was found to he 

less effective and therefore 10 days Interval eras reeoaaended, 
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Shevey rt a l . (1967) . Dusting with S per cent or 0.66 per 

•eat lindane at 20 -29 lb* per acre or spraying with 0.03 

per cent lindane or 0.2 per eeat DDT teas reported to cheek 

the i n i t i a l f ie ld infestation (.Anonymous 19*7). Mahajan 

(1968) obtained 87.08, 81.34, 80.6? and 77.67 per oent control 

of the pest in fol iage with 0.03 per oent aslnphos, 0.06 per 

oent parathloa, aalatblen and 0.03 per oent isobensaa 

respectively. 

3 . Bhendl shoot and Fruit Borer (Spotted noil worn)Bar!as 
fabla ( s t o l l ) s 

Spotted he l l worn, although an important pest of 

hhendi has not been extensively worked out especial ly for 

i t e chemical control. Very l i t t l e lnforaation i s available 

on i t s control on hhendi crop. Considerable l i terature 

however, i s available on ehealeal control of spotted bol l 

worn on cotton. A review presented here therefore narrates 

the l i terature on the ehealeal control of the pest both en 

cotton and bhendl. 

Banna and Mlstrie (1953) observed no difference in 

y ie lds ot cotton by spraying aldrin, DDT and toxaphene at 

4 and 6 days interval for the control of boll worn. Eight 

applications of endrin at the rate of 1.5 or 2 l b . per acre 

gave excel lent control of spiny bol l worst on cotton and was 

s ignif icant ly better than dieldrin (Walker and Baldari 1954), 

In the laboratory and f i e ld experlsents for the control of 

(Earlas insulana s t o l l . ) Genes at a l . (1956) observed that 
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0.15 per cent parathlon gar© 100 per cent Mortality in 24 

hours, while 0 ,8 per cent lindane, 0.4 per cent die ldrin, 

aldrin gave 93, 87 and 83 per cent Mortality respectively 

in 72 hours. When the larvae were released to h e l l s and 

leaves sprayed 4 days previously, the Mortality after 72 

hours was 80 per cent for 0.25 per cent die ldrin , 70 per 

cent for 0.15 per cent parathion and 10 per cent in ease 

of 0.3 per eent lindane, 1-3 applications of 8£ DDT or 

niiC dusts or 0.1 and 0.05$ sprays at weekly interval gave 

no control of spotted bollworas on hhendi f r a i t s 

(Krishnasweni 1984). Patel and Kulkarni (1964) reported 

that 8 applications with 0.2 per eent DDT at weekly interval 

found inef fes t ive for controlling the spotted bollworn on 

cotton, while 0 .2 per eent toxaphene reduced the infestat ion 

froa 62.9 to 58.2 per sent , but treatment had no offset en 

y i e l d . Seven applications at weekly interval with 0.05s' 

endrin, 0 .4 per sent 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 eent respectively as against 80.3 per eent 

in ease of untreated p l o t s . Periaaer et ajU (1980) while 

studying several insect lc idal sprays against cotton he l l 

worn observed that the residual effect of asinphos methyl • 

EDT was considerably aors than that of endosulfan and 

earbaryl. 0.04 per eent or 0.1 per eent earbaryl sprayed at 

every 7th day gave excellent control of spotted noil worn on 

eottoa in Taiwan ( Tsai and You 1982)• 
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Experiments on the oontrol of (fiariaa fab la Stoll.) 

a a d J£» i*anlaaa Boisd.) oa eotton were conducted with 

sprays of endrin, parathion, dlaslaon, malathlon, thloaetoa 

and a mixture of DDT + BBC and dust containing toxaphene end 

heptaohlor applied at 12 days interval from the first 

appearance of the moths in the field awl it was reported 

that 0.15 per cent thlometon applied twice was the moat 

effective treatment giving a reduction of 80.44 per oent la 

the number of Infest&ted boll and also gave the highest 

yleldsCsrlvaetava et al. 1964). 

Battan Lai and Dhall (1995) carried out tests with 

different insecticides for assessing the spray rasidues on 

the loaves and their toxicity to the first instar larvae of 

spotted boll worm oa bhendi. Spray witho-095 - 0.38 par eeat 

Malathlon, a-Q 125-0.05 par eeat parathion or endrin and 0.05-

0^2 per oent dieldrln gave 94 to 100 par eeat mortality after 

aa hoar, while 0.196-0.594 per eeat lindane gave 99 to 93 

par eeat mortality. The deposit gradually lost their toxicities 

during the next 7 days. DDT at 0.2 * 0.6 par oent concentra­

tion gave 41.8 to 54.8 par cent mortality after one hour 

bat 71.07 to 80.8 per oent after oae day, 50.5 to 93.5 after 

3 days and 48.8 to 81.2 after seven days. The deposits of 

DDT remained appreciably toxic for longer time, although it 

appeared to be less toxic initially. 

Matthews (1966) suggested that the most effective 

insecticides for oontrol of Earlas spp. were methyl parathioa, 
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earbaryl, methyl dene ton, paralitica, aethlooarb, Zeatran, 

isobensan BHC, endrin and phosphataidon. 

Spraying with 0.03 par cent endrin + sulphur (1:1) 

or 0.2 par cant earbaryl. + sulphur (1:1) or 0.1 par east 

•alatttion was reported to be ef fect ive in reducing the boll 

worn incidence on bhendi, (Anonymous 19®?). 

Borge at al (1988) reported that the treataent with 

6 sprays of 0,02 - 0.04 per oent endrin given at 15 days 

interval was the aost ef fect ive in reducing bol l worn 

infestat ion on cotton. The next bast traataant was 0.1 -

0.2 par aent earbaryl. The Maharashtra State Dcpartsent 

o f Agriculture reeesuseaded s ix sprays of 0.02 - 0.04 par aent 

endrin or 0.1 - 0.2 per aent earbaryl for the control of boi l 

worn on irrigated cotton and for dry ootton, 9 dustings with 

10 par cent earbaryl are reoonmended. 

4 . Mango hoppers (Idioaeepag Spp.) t 

Hoppers being the serious pasts of aaago, the work as 

their enealeai control started as early as 1944. in the 

State of Maharashtra Uppal and Wagle (1944) reconaended 

8*4 sulphur easting at 10 days interval for controlling the 

pest e f fec t ive ly . Vevai and Talgeri (1948) however* 

recoaaended two spraying with 0.15 per eent DDT + sulphur 

(1:1) or three dusting with 5 per eent DDT + Sulphur (1:1) at 

an interval of 15 days* Tbrehan (1948) observed that dusting 
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with 5 per eent DDT or toxaphene with equal or doable 

quantity of sulphur was the aost effective and economic 

treatment for eon trolling mango hoppers, sites and ail dews. 

Patel and Hadli (1953) recommended spraying with 0.16 -

0.25 per cent DDT or dusting 5 per eent DDT at 15 days 

interval for the control of hoppers. They further 

observed that DDT • sulphur in (1:1) and (1*2) proportion 

and 5 per eent toxaphene 4- sulphur (1:1), were equally 

effective while eblordane and W8B were observed to be 

inferior. Sen and Prasad (1954) reported that DDT was 

better than BBC, dleldrin, aldrin, parathion or pyroeolleid. 

Schradan at 0.4 per eent concentration was found to be 

the most effective treatment aif against the pest as the 

pesticide had advantage of being quickly translocated and 

thus free from being washed away by rains (Do U.K. and 

Dutta D.K. 1955). 

Srivastava and Singh (1955) however, reported that 

spraying with 0.05 per eent aarathion or mixture of 0,05 

per eent malathion and eblordane, 0.02 per eent ethyl 

parathion or endrin were quite effective and cheaper as 

eoapared to DDT. 

In field trials on cheaical control of aango hoppers 

in two seasons Shaa Sunder and All (1961) observed that 

0.56 per eent DDT and 0,156 per cent lindane comparatively 
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ineffective. Spraying with 0.1 per cent DDT or 0.05 per 

went parathlon was found to be squally effective against 

the peat in Madras State oat parathlon being hasardoas 0,1% 

DDT was reconmended. Field trials conducted by Khalre 

(1965) shoved that 0,1 per cent earbaryl was the nost 

effective treatment. 

Chlkkerur (1967) reported that although spraying 

with DDT, endrin or aalathlon was ©f ective against nango 

hoppers. They ware however, ineffective against mites, 

ibid therefore, insecticides like th lone ton, phosphaaldoa aad 

parathlon offnative la eontrolling both the pasts. The 

State Department of Agriculture raeesnended three sprayings 

with 0.2 par cent earbaryl • sulphur or 0.2 par cent DDT + 

sulphur at interval of 2-3 weeks, starting froa the 1st 

flash of flowering, or three dustings with 10 per seat 

aarbaryl • sulphur or 10 par cent DDT • Sulphur la also 

Included In the sehedula (Aneayaous 1968). 
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CHAPTER I I I 

MATERIAL AND METHODS 

Investigation on the residual toad e l t i e s of different 

insect ic ides against cabbage apftlds, potato tuber moth, 

bbendl shoot and fruit borer and mange hoppers were carried 

out tinder laboratory conditions and the results were 

eonfirmed by conducting f ie ld experiments. The methods 

employed for these studies are given below. 

I . Cabbage aphid* (Rrovicoryne brassicae L.) : 

(A) Laboratory studies t A culture of B. brassleae 

was obtained from iafeeted leaves of cabbage plants and was 

maintained on the petted plants under laboratory conditions. 

Realthy eabbage seedlings were transplanted in pots and these 

pots were kept in glasshouse for l £ months. Plants hawing 

approximately unlfoxm s ize and equal number of leaves were 

seleeted for the further studies* A single plant in a pot 

was taken as a treatment and these were replioated three 

t l s e s . The following inseet le ides which are commonly used 

for the oontrol of cabbage aphlds wsre seleeted to determine 

the ir residual tox ic i ty against eabbage aphid*. These 

inseet le ides were used at the concentration usually suggested 

for the control of the pest . These are given along the 

insect ic ides together with their sours* of supply. 

( l ) 0,02 per cent pbosphamldon (100$ E.C.) 
(Dimethyl 2 -chloro-2-diethylearbam#5l-l-n*thyl vinyl 
phosphate, Messrs Ciba of India Ltd., Bombay 1 ) . 
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(2) 0.02* Dinethoate (35* E.G.) 
(O.O-Dinethyl S-(N-niethylcarbaiaoylnethyl) phosphorodithi-
oate, lieesra Bai l ie India Ltd., Bombay) 

(3) 0.02$ Thioneton (25* E.C.) 
(0,0-Dinethyl S-2(ethylthio)-ethyl pnosphoroditbioate, 
Meaara Saadoz India Ltd. Bombay) 

(4) 0.02* methyl demeton (25% E.€.) 
(0,0-Diaethyl 0~2(ethylthio)~ethy1 pheephorothloate, 
Messrs. Bayer India Ltd., Bombay) 

(5) 0.02* Parathion (50$ E.C.) 
(0,0-Diethyl O-P-nitrephenyl phospborothioate, 
Meaara. Sandoz India Ltd., Bombay) 

(6) 0.02* Endrin (20* E.C.) 
(1,2,3,4,10,10~nexechIoro-6,7--epoxy«-l,4,4a,5,6,7,8,8a-
eetahydro-ead0-l,4-eBd0~5,8-~ dimethamonaphthaiene, 
Mess re national Organic Chemical Induatriea Ltd., 
Bombay ). 

(7) 0.02* Diaminon (20* E.C.) 
(0,0-Diethyl 0-(2-laopropyl-4-nethy1-6-pyrlmidlnyl) 
phoaphorothloate, Messrs. Railla India Ltd.,Boabay. 

(6) 0.04 Endoeulfan (35* E.C.) 
(6,7,8,9#10,10-bexacnloro-l ,5,5a,6,9,»a-bexahydro-6,9-
methano-2,4, 3-bensodlxathlepxi~3-oxide, Meaers.Hoeohst 
Pharmaceutical Ltd., Boabay) 

(9) 0.05* nalathlon (50* E.C.) 
(O-0-Dlnethyl S-l , 2-di(ethoxycarba»oyl) ethyl 
phoaphorodithloate, Messrs. Bbarat PulTerising Milla,Ltd. , 
Bombay. 

Before spraying tbeae insect ic ides tbe emantlty of the 

spray material required for one plant was calibrated by 

spraying water with the belp of band operated eoapreasor 

sprayer having conventional eone typo mosaic maintaining 

tbe pressure at 30 l b . par so,, inch. The pots ware 

arranged treataentwiee and sprayed with the insect ic ides 
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taking care that all the plants gat uniform quantity of 

spray. The temperature, relative humidity and raia fall 

war* recorded throughout the period of the experlaant, m a 

sprayed plants were arranged replleationwlse in open space out-

slme the glass house. v 

Second and third instar nymphs were selected for 

releasing on treated plants after complete drying of the 

lnseetieldal film on the treated leaves. A batch of 20 

nyaphs was released with the help of fine easel hair brash 

on lower surface of the treated leaves* A similar hatch of 

20 was also released on plants sprayed with water. Counts 

of living aphlds were taken 48 hours after the treatment. 

Morbid individuals were treated as dead. 

Similar batch of 20 nymphs was released on each plant 

5, 10 and 15 days after the treatment and observations on 

their aortality were recorded. The Mortality percentage was 

calculated and it was corrected by using Abbott's formula 

(198ft). The insecticides was treated to have lest its 

residual toxicity when the corrected mortality was observed 

to reach less than 80 per cent, in the field experiments the 

interval between two spraying was determined on the basis of 

the mortality obtained in the laboratory studies, fhe time 

for subsequent spraying was fixed when the insecticide had 

given lees than 80£ mortality. 
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(B) Field Experiments 3 S t a t i s t i c a l l y designed f ie ld 

experiment wag la id oat on a cul t ivator 's f ie ld at Dehugaon 

(Po >na) with raadoalxed bloek design, replicated three times. 

The detai l s are given below t 

1* Plot Slae : a) Gross 30* X 18* 
b) Mot 28* X IS* 

2 . Variety :Early draa head 

3 . Data of transplanting : 25-12-1968. 

4 . Data of lo t spraying : 7- 2-1989. 

5. Treatments : 

a) 0.02% Phosphamidon at 15 days interval . 

b) 0.02% Diaethoate at IS days Interval. 

c) 0,02% Thioraeton at 10 days interval . 

d) 0.02% Methyl deiaoton at 10 days interval . 

0) 0.02% ParatbioB at 10 days interval . 

f) 0.02% Endrin at 10 days interval . 

g) 0.02% Dlaslaon at 8 days interval . 

b) 0,04% Eadosulfaa at 10 days interval . 

1) 0*08% Malatblon at 8 days interval . 

J) 0.02% Endrin (as standard treatment) at 18 days 
interval . 

k) Water spray. 

Spraying was done with tbo belp of band oporatod 

oompressor sprayer maintaining the pressure at 30 lb. par 

so,, ineb. -, 
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Method of recording observations : 

Pive plants were selected at raneon for recording 

observations. Population count was takon on throe leaves 

on each plant prior to spraying and 40 hoars after the 

treatment. The percentage Mortality worked out and data 

was s t a t i s t i c a l l y analysed. 

I I . Potato tuber aoth s (Sneriaoscheaa opercnlolla Ze l l . ) 

(A) Laboratory studies s A culture of G. opcrenlella 

was procured froa the infested tubers and was Multiplied 

en potatoes in the laboratory at reea teaperafeure. 

Batiaation of t ine required for entrance of 1st ins tar 
larvae in leaf s 

Just* hatched larvae were released on leaves to study 

the ir preference of spots for entry in the leaf t i s s u e s . 

I t was observed that there wee no special preference for 

any definite spot on the leaf . Host of the larvae entered 

in the leaf e i ther near the aid-drib or at Marginal portion, 

there was also no preference for upper or lower l eaf surface. 

The information on the estination of t ine required by the 

1st instar larvae to enter into the leaf t i s sues i s 

pract ical ly scanty. Ten fresh twigs with three leaves were 

col lected froa the potted plants and the stalk of which was 

isttBorsed in water in glass v ia l in order to prevent then 

froa drying. 
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Before proceeding with the laboratory stud lee it « M 

felt necessary to work out the ti«e required for the larvae 

to enter in leaf tisanes for this purpose. A batch of 5 

larvae was released on each twig and observations were 

recorded oa the tine required by then to eater in leaves. 

Potato plants of upto-date variety wore grown in not* 

and were kept in the glase house. 30 days after planting the 

plants of equal vigour were selected for the experiaent. 

The inaootieides whloh are usually recommended for the 

control of tnher noth worn selected for the tost. Selooted 

losectloldes together with their concentrations and sonroe 

of sopply art listed below : 

1. 0,3 % Carharyl ( 60% W.P.) 
(1-Napfethyl N-nethylearbaaate, Messrs. Union Carbide 
India Ltd. , Boabay). 

2 . 0.03% Asinpbos (40% E.G.) 
(0t© - Mae thy 1 S-4-»oz»)honsotriasino-3- aothyl~ 
phospheredlthloate, Messrs Bayer India L td . , Boabay). 

3. 0.03% Lindane (30% E.C.) 
(Gaswa-1,2,3,4,5,6 Hextiohloro- eyeloexaae, Messrs.Kallis 
India Ltd., Boabay). 

4 . 0.05% Malathioa (50% E.C.) . 

5 . 0.05% Parathion (90% F.C.) . 

6 . 0.03% Bndrin (30% E.G.). 

T. 0.2% DDT (50% W.F.) 
(3,2~Bls (P-chlorophenyl ) - l , 1,1-triehlor© ethane, 
lioosrs* Saadoa India Ltd., Bonbay). 

8 . Water spray. 
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The seleeted petted plants were arranged treatmentwlse 

and sprayed with the Insecticides at the concentration 

Mentioned above my using hand operated compressor sprayer. 

The dose per plant required was alee calibrated as prescribed 

under cabbage. Each treat iront was replicated tbree times. 

Soon after drying of lasectieidal films, two leaves from 

each treatment were collected la separate petri dishes and 

a batch of 2© jest batched caterpillars was exposed for 

15 Minutes. Although the time observed for the caterpillar 

to penetrate into the leaf was in range of 30 - 195 minutes, 

an exposure of 15 nitrates was given so that the larvae 

should be killed before any of thee is able te enter in the 

leaf. After IS ainutes the larvae were transferred en fresh 

potato leaves for feeding. In Qv&or to prevent these leaves 

frow drying the stalk ef the twigs was kept imnersed in 

vials containing water. 

The observations on the Mortality of the larvae were 

recorded 48 and 72 hours after the treatment. The larvae 

which ained the leaf were observed under Monocular so as 

to determine whether they are living or dead. On the basis 

ef living caterpillars the Mortality percentage was calculated. 

Two Middle leavee from each of the treated plant were 

eellooted 6,10 and 15 days after treatment and a batch of 20 

larvae wee released en these leaves for IS Minutee and these 

larvae were transferred en fresh potato leaves and observations 

recorded as Mentioned earlier. The observed Mortalities were 
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corrected by applying Abbott's formula, Tbe t iae for 

subsequent spraying of an insect ic ide was fixed when i t 

was gives loos than 90% aortal i t y . 

(B) Field experiments t A f ie ld experisient was 

eondooted at Kfasd (Pooaa), the de ta i l s of wbieb are given 

below i 

I , Plot s i ze t 1. Gross 35* X 15' 

2 . Hot 93* X 13* 

I I . Variety : Upto-date 

ITT. Date of planting: 25-12-1968 

IV. Data of f i r s t spraying t 29-1-196® 

V. Date of harvesting $ 23-2-1969 

VI. Treatments : 

1 . 0.2% Carbaryl at 16 days interval . 

2 . 0.2)1 DDT at 10 days interval . 

S. 0.0356 Asiapbos at 15 days interval . 

4 . 0.03% Lindane at 10 days interval . 

5 . 0.05ft Malatbion at 10 days interval . 

5 . 0.05£ Paratbion at 15 days interval . 

7 . 0.03$ Endrin at 15 days interval . 

8 . 0.2$ DDT (as standard treataoat) at 15 days interval, 

9 . Water spray, 

Tbe spraying was done with tae belp of hand operated compre­

ssor sprayer. 



- 30 m 

Methods of recording observationa : The nunber of Mines 

oa all the loaves of 10 randomly selected plants were 

counted Just before the first application and at an Interval 

of five days. Further observations on nunber of fresh 

sines were recorded at an interval of five days and total 

nunber of fresh Mines were calculated and statistically 

analysed* At harvest, the total nnnber of tubers and the 

infested tubers of the selected 10 plants were recorded in 

each treatment and the percentage of infestation was worked 

out and data was utilised for further analysis. 

III. Bhendl snoot and trait borer s (Earlas labia Stoll.) 

(A) Laboratory stud leg t A culture of J5. fabia was 

maintained in the laboratory by the method suggested by 

Rattan Lai and Dhall (1965). The larvae were kept in glass 

jars (10* X 6") covered with black paper and fed on out 

pieees of bhendl fraits. The pupae were removed free the 

jars and kept in petri-diahea. The noth emerged oat were 

transferred in wooden cage with the help of glass tube and fed 

with 5 per cent sugar solution. Fresh bhendl fruits were 

kept in wooden eage for oviposition. The eggs from bhendl 

traits were collected and kept in conical flask so as to 

facilitate easy picking of newly hatched larvae. 

Estlnatloa of tine required for entrance of 1st iastar 

larvae la shoot t Before starting the laboratory experiment 

It was felt necessary to know the tine reouired for the 

first iastar larvae to ester in shoot so as to fix the tine 
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for exposure. A careful observation was made about the 

•pots pro forced by the larvae for their entrance In shoots. 

Fr©« the continuous observations nade for 3 hours, it was 

found that the larvae preferred sacculart apical loaves for 

entranee in shoot* 

In order to know the tins required for the entranoo 

in shoot 80 Just hatched larvae of I. fabia were exposed on 

saeculent shoots and observations wore recorded. Frost those 

observations nininua tine required for 1st instar larvae 

to enter in the shoots was noted. B&ttan Lai and Shall 

(1965) reported that the tine required by the 1st instar 

larvae for entrance in shoots varied frost 45 - 226 Minutes. 

Poor seeds of Pnsa savani variety were dibbled in earthen 

pets filled with soil nixed with wall retted eonpest. These 

pets were kept in the glass house and regularly watered. 

Thinning was done 15 days after germination, keeping only 

one healthy seedling in each pot. These plants were 

•sleeted for experiment 50 days after sowing. 

The isseotieides which are usually reeesueended for the 

control of E.fabla wars taken np for the residual toxicity 

studies. These are listed below together with their concen­

tration and sources of their supply, 

1. 0.2% Carbaryl (80% *.P.) 

2. 0.04* Endrin (20% E.C.) 

3. 0.1% Malathion (50% E.C.) 
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4 . 2$ Parathion 
(Messrs, Bharat Pulverising Wills Pvt.Ltd., Beabay)• 

5 . 10£ Carharyl 
(Messrs. Bharat Pulveris ing M i l l s r v t . L t d . , Bombay). 

6 . 1$ Endrin 
(Mysore Insec t i c ides Co. , Madras). 

T. 5$ Malathion 
(Imperial Chemical Industr ies Ltd . , Bombay). 

8 . 0.216 DDT • BBC (50* W.P.) 
(BHC-1,2,3,4,5,6-Hexaebloro eyelohexane or Benzene 
hexaehloride, Messrs. Saados India Ltd . , Bombay5. 

9 . 10* DDt + BBC 
(Messrs* Sandoz India Ltd., Bombay). 

Petted plants were sprayed with the help of hand 

coapressor sprayer end la case of dust formulations 

applieatioa was made by baby duster and pots were arranged 

replleationwise. Seen after the drying ef the film of the 

treated pisat two leaves Iron each treated plant were 

eollooted la separate petri dishes and 20 Jast hatched larvae 

were exposed ea these leaves for a period of 20 minutes. 

Although the minimus time required for penetration of the 

larvae was observed to he 40 minutes a period of 20 minutes 

was fixed for exposure so that the larvae exposed to treated 

surface should he killed before any of them is able to sore 

lato the plant tissue. This technique was suggested by 

Rattan Lai and Shall (1965). A similar batch of 20 larvae 

was exposed to the leaves free plants sprayed with water. 

After the prescribed time of 20 minutes the larvae were 

transferred to petri disties containing fresh pieces of hhendl 
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fstilts. Observation* about Mortality of the larvae wore 

recorded 48 and 72 boars aftsr the treatment. The observed 

Mortalities la each treatment were corrected by applying 

Abbott's fenmla. On 5th, 10th and IStb day after the 

treatment two alddle leaves were collected from each 

treatment la separate petri dishes and a batch of 20 larva* 

were exposed for 20 Minutes mm Mentioned above. These 

larvae after 20 Minutes were transferred to separate potri-

dishes containing fresh pieces of bheadl fruit. Observations 

were recorded la similar aaaaer and eorreeted Mortalities 

ware worked oat. 

The teeperature, relative humidity and rainfall were 

recorded during the entire period of experiment. Intervals 

between the two spraying of the Inseetieides under test were 

fixed on the basis of the eorreeted Mortalities. It was 

felt necessary to give 2nd spray when Mortality was observed 

to be leas than 60 per cent. 

(B) Field Exporiaoat : Statistically designed field 

experiment was conducted at Manjri (Pooaa) the details of 

which are given below : 

I. Variety : Puse savaal. 

II. Date of sowings 5-12-1968. 

III. Plot else : a) Grose: 35* X 15* 

b) Nat t 33* X 13* 

IV. Replications : Three. 

V. Bate of first application ; 9-1-1969. 
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VI. Treatments : 

1. 0.2* Carbaryl at 15 days interval. 

2. 0.2* DDT + BHC (1:1) at 10 days interval. 

3. 0,04$ Endrin at 10 d.ys interval. 

4. 0.1$ Malatliea at 10 days interval. 

5. 2% Parathloa dust at 10 days interval. 

6. \0% Carbaryl dust at 15 days Interval. 

T. 1# Endrin dust at 10 days Interval. 

e. &% Maiathion dust at 10 days interval. 

9. 10* DDT • BBC dust (1:1) at 10 days interval. 

10. 0.04* Efedria (as standard treatment) at 15 days 

interval. 

11. Water spray. 

The spraying and dusting was done at 10 and 15 days 

interval aecording to tbe treatment with the help of hand 

operated compressor sprayer and rotatory typo dust gun 

respectively. 

Method of recording observations j 100 plants were selected 

at randott in each plot and observations were recorded en 

lumber of shoots infested prior to each application. At 

each picking bhendi fruits fro® seisetod 100 plants were 

collected and the infested fraits were counted and the 

percentage of infestation was worked out and data was 

statistically analysed. 
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IV. Mango hoppers : (idioscopus atkinaoni Leth.) 

(A) Laboratory studies j A culture of I.atkinaoni 

was obtained from untreated infested fclossoas. Second and 

third iastar nynphs were collooted with the help of 

aspirator for the eacperiaental purpose. As it was not 

possible to keep the aaage hloosoas healthy under laboratory 

conditions for the entire period of the experiaent. These 

studies were conducted on nango trees in the field* 

A single tree was selected for each treatment and the 

treatments were replleated three tines. One tree was kept 

untreated in between the two treated trees. The inseetieides 

selected for the caeperlaeat are as under t 

1. 0.1* Carbaryl • Sulphur (lsl) (50$ W.P.) 

2. 0.2* DDT 4- Sulphur (1:1) (50* ».P.) 

3. 0,02* Bndrin + Sulphur (1:1) (20* E.G.) 

4. 0.02* Phosphaaidoa + Sulphur (100* E.C.) 

5. 10* Carbaryl + Sulphur (ltl). 

«. 8* DDT • Sulphur (1:1). 

T. 2* Parathlon • Sulphur (ltl). 

Trees were treated just after the inflorescences 

started appearing. Each tree was sprayed or dusted with 

equal aaount of sulphur at the rate of 5 litres spray 

Material and £ kg dusts per tree respectively. Two inflo­

rescences were selected on each treated tree and were caged 
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with wire cage covered with muslin cloth (6" X 14")• 

80 nyMphs were released just after the drying of the 

Insecticldal fil» on inflorescence. Observations on the 

Mortality were recorded 48 sours after the treatment and 

percentage Mortality was worked oat, 

A hatch of 20 nyaphs was similarly released in each 

cage 5,10,15 and 21 days after the treatment. Observations 

on Mortality were recorded 43 hours after the treatment and 

percentage Mortalities were calculated and these were 

corrected by Abbott's formula. On the basis of laboratory 

data the interval in between two applications was fixed. The 

application of an insecticides was repeated when it gave 

less than 50 per cent Mortality. 

(b) Field experiment j statistically designed field 

experineat was conducted at Debugaon (Poona) the details of 

which are given below : 

I. Number of trees for eaeb treatment : Three 

II. Date of application r 5-2-1969 

III. Replications t Three. 

IV. TreatMents r 

1. 0 . l £ Carbaryl • Sulphur (1:1) at 21 days interval . 

2 . 0.2$ DDT • Sulphur (1:1) at 15 days interval . 

3 . 0.02* Endrin + Sulphur (1:1) at 15 days Interval. 

4 . 0,02$ Pnospbaaidon <*> Sulphur ( i l l ) at 15 days 
Interval . 
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5. 10£ Carbaryl + Sulphur (1:1) at 21 days interval. 

6. 5% DDT • Sulphur (1:1) at IS days Interval. 

7. 2% Parathion • Sulphur (1:1) at 15 days interval. 

•8. W$ Carbaryl • Sulphur (1:1) at 15 days interval. 

*9. 5$ DDT • Sulphur (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 dusting was done according to the treat-

neat with hand operated compressor sprayer and rotatory type 

dust gun. 

Method of recording observation t Six inflorescence* were 

selected on each tree for recording observations. Total 

number of nymphs war* counted on each inflorescence just 

before the first application and 48 hours after the 

treatment. Further observations on total namber of nymphs 

were recorded at an interval of 5 days and percentage 

mortalities wore worked out and the data was statistically 

analysed. 
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CHAPTER IV, 

RESULTS AND ANALYSIS 

Results of the laboratory and field experiaents on 

the residual toxleity of various insecticides against 

cabbage aphlds, potato tuber aoth, bhendi aboot aad froIt 

borer aad aango hoppers are presented la this Chapter, 

I. Cabbage aphlds (Brcvleoryao braasicao L.) : 

(A) Laboratory stadias : As aeatloned earlier 

laboratory experiments were eonducted using second and third 

iastar nywphs of JB. braasioae. The data is presented la 

table 1 la Appendix. From the table 1(1) It will be seen 

that aest of the treatments gave cent per cent aortallty 

ianediately after the treatment. Malathioa, however, gave 

98.25 per eent aortallty. The data on Mortalities of aphlde 

released 5 days after the spraying which Is presented la 

table 1(11) Indicated that all the treataentsgave aore than 

90 per eent aortallty except aalathion aad dlasinon which 

gave less tbaa 50 per eent aortallty. When aphlds were 

released 10 days after spraying, paosphaaidoa gave the 

highest aortallty (64.63*), while rest of the Insecticide* 

except diaethoate gave less than SO per eeat Mortality. 

Froa the data recorded oa the Mortality of the aphlds 

released 15 days after spraying showed that aone of the 

insecticides gave aore than 50 per eeat Mortality* The 
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residual toxicities of different insecticides were plotted 

on graph which is given In Figure 1. On the basis of this 

data, it was decided to repeat the spray of malathion and 

diasinon at an interra1 of 5 days, Methyl deneton( thineton, 

parathion, endrin and endosulfan at 10 days; phosphanidon 

and dimethoate at IS days interval in the field experiments 

as it was observed that these Insecticides gave less than 

SO per eent nortality of aphlds when released after St 10 

and IS days after spraying respectively. 

(B) Pleld experiment : the resldaal toad el ties of 

insecticides tested in laboratory were studied under field 

conditions and eenpared with standard treatment recommended 

by the State Departnent of Agriculture. 

the data on the pest decline immediately after spraying 

are presented in Table 2(1). It was observed that all the 

insecticide! treatments gave significant reduction in pest 

population, Thloneton gave the highest nortality and was 

on par with dinetheate, parathion, phosphanidon and 

endosnlfan. It was significantly superior to Methyl demo ton, 

dlaslnon and endrin. Diasinon and nalathlon were again 

sprayed S days after the first application and the data on 

pest decline is given in Table 2(ll). Malathlon and 

diasinon although gave the highest nortality, it was 

however, not significantly superior as compared with dime-

thoate, phosphanidon, nethyl deneton and thionoton. 

Endosulfan gave the least nortality amdwas found to be signi­

ficantly inferior to rest of the insecticides except endrin. 
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The application of all the Insecticides except phes~ 

phanldon, dinetboete and endrin as standard treatment was 

given 10 days after the first application. The data of 

percentage decline in the pest population 48 hours after 

the treatment is presented la table 2(lll). From the data 

it will lis seen that the Mortality was the highest in 

treatment with thloaeton which was on par with wetnyl 

deaeton, diaslnon, parathloa, endoaulfan and aalathlon. 

All the Insecticides aprayed on the 10th day proved to be 

significantly superior to the tmsp rayed treataents. The 

standard treataent with endrin was slgnlfieantly Inferior 

to all other treatments. On tbe 15th day after the first 

application phosphaaldon, dlaetiioate, diaslnon, aalathlon 

and endrin as standard treatment were sprayed and the data 

regarding decline in post population is presented in 

table 2(IV). Treataent with poesphaaldon gars the highest 

mortality. It was however,on par with rest of the treat-

stoats except endrin and endosulfan sprayed 5 days prior to 

the 16 days1 application. 

II. Potato tuber aoth (tinoriwoachewa operoulella Sell.): 

(A) Laboratory studios? The time required for the 

entrance of the flxst ins tar larvae in loaf tissues was 

recorded on 80 individuals and the observations are given 

in Table 3 in Appendix. The tine rocaired for conplete 

entrance was observed to range from SO - 190 Minutes, with 

an average of 107.12 ainntes. 
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As Mentioned earlier the first instar larrae were 

released on the leaves treated with different insecticides 

and observations on mortality were recorded. The data of 

experiments are given in table 4 in Appendix, The data 

on the Mortality obtained in respect of the larvae released 

Just after spraying is given in table 4(l), From the data 

it will he observed that anlnphos gave seat per oent mortality 

while DDT gave the minimum mortality (85.87). The observa­

tions on the mortalities of the first instar larvae released 

on leaves 8 days after spraying is given In table 4(11). 

The treatments with earbaryl, aslnphes, endrin and DDT gave 

•ore than $0 per cent mortality and mala talon proved to he 

inferior giving only 73.1 per cent mortality. On the 10th 

day, the mortality of the larvae was highest in aslnphos 

and earbaryl treatments and it was less than 50 per cent, 

in ease of DDT, lindane and malathlon (Table 4 III). The 

mortality of the larvae release* on the loaves IS days 

after spraying was observed to be less than 50 per oent in 

ease of all the insecticides Table 4 (IV). The residual 

toxicities of different insecticides is graphically 

presented in Figure 2. On the basis of data recorded In 

the laboratory experiment, the Interval of spraying with 

DDT, lindane and malathlon warn fixed at 10 days and in ease 

of rest of the insecticides it was decided to be 15 days. 

(B) Field stodies i The residual toxicities of insecti­

cides tested in laboratory wore studied under field conditions 
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and compared with standard treatment of epraying with 

0.2 per east BBf at 15 day* interval. The details of the 

observations are given 1B Table 5 in Appendix. The data 

on nenber of fresh Bines observed 5 days aftar spraying on 

foliage are presented la table 5(1). It was observed that 

all the treatments ware significantly superior to water 

•pray. The treatnent with axlnphes, earbaryl, par&thion 

and endrln ware on par and significantly superior to rest 

of the inaeetieldes. Observations on the atuaber of fresh 

sines lnereased es 10 days after first spraying are 

presented in table 5(11). Treatment* with aslnphos, 

earbaryl, parathion and endriit were significantly aoperior 

to rest, aadrin however, was on par with nalathion and 

lindane. Treatments with DIT and lindane were observed 

to be ineffective la reducing the peat Infestation. 

Spraying of lindane, nalathion and DOT waa siren 10 

day* after the first application and the data on fresh 

nines recorded 5 days after the ^i treatment is given in 

table 5(111). Fran the table it will be seen that the 

treatments with lindane, nalathion and DD* were signifi­

cantly superior to all the ire&tnsats. Treatments with 

azlnpbos and earbaryl were however, significantly superior 

to endrin and DDT as a standard treatment. Spraying of 

the remaining Inaeetieldes except lindane* nalathlon and 

DDT was given 15 days after the first application. DDT 

as standard treatment was also applied at the sane tine. 
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The data on fresh Mines are given in Table B(IV). Treat-

Bents with axlnphos, oarbaryl and paratnlon were on par 

and s igni f icant ly superior to rest of the treataents* 

Lindane, aalathlen end DDT were Inferior to a l l snore 

Insect ic ides btat s ignif icantly superior to untreated. 

The crop was harvested 10 days after the l a s t spray 

and the data on percentage tuber Infestation recorded at 

harvest are given in table 5 ( v ) . i t was observed that the 

treat stent with aslapiies, earfearyl and parathioa were s i g n i ­

f icantly superior to rest of the treatments except endrln 

In reducing percentage infestation of tubers. The standard 

treat stent of DDT was found to be inferior of a l l the 

iasect ic ldee in reducing the infestation of O.opcroulella 

In tubers. 

I I I . Eaoadl shoot and fruit borer (Earlaa fabla S t o l l . ) : 

(A) Laboratory studies t The tine required for the 

entrance of the f i r s t las tar larvae in snoots was recorded 

on SO Individuals and fcn« observations are given in table 6. 

The time required for entrance was observed to range from 

40*250 nlmttes. On an average they reewlred 131.02 minutes 

for coaplete entry in shoots. As stated ear l ier the f i r s t 

instar larvae were released on the leaves treated with 

different insect ic ides and observations on Mortality were 

recorded 48 hoars after application, these are given in 

table T(I ) . Proa the data i t wi l l be seen that earbaryl 
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both mm spray and dust gave eent per cent Mortality while 

the Mixture DDT • BHC dusts gave the least Mortality, 

(84 .21) . The observations on the mortalit ies of the f i r s t 

instar caterpi l lars released on leaves S days after the 

application mre given in table 7(11) . The treataents with 

0 ,2 par cent carbaryl. 0.04 par ©eat sndrin and 10 por cent 

carbaryl dust gave sort than 90 por cent mortality and 0*1 

por c*mt malathion proved to ho inferior giving 77.97 por 

cent mortality. 

The Mortality percentage of the larvae released 10 

days after application of insect ic ides are given in table 

T( I I I ) . Spraying with 0 .2 por cent carbaryl and dusting 

with 10 per cent carbaryl gave the 83.51 and 75*97 f«y cetft 

aorta l1 t i es respect ively , a l l the rest treatments gave 

loss than SO por cent Mortality. The observations on the 

Mortality of larvae released 15 days after spraying are 

given in table 7(XV).It was observed that a l l the treatments 

gave l e s s than 50 j^mr cent Mortality. 

On the basis of results of the laboratory experiments 

the interval of application of insect ic ides with carbaryl 

•pray and dust, endrin spray as a standard treatment was 

fixed at 15 days and in ease of rest of the insect ic ides i t 

was decided to be 10 days. The residual tox ic i ty of a l l the 

lassot ic ldes tested i s presented graphically appearing l a 

Figure 3 . 

(B) Field experiment : The residual t o x i e i t l e s of 

insect ic ides were studied under field conditions and compared 



with that ©f standard treatment. Am the infestation of 

pest was very smelt negligible ea shoots, observations 

recorded on shoot infestation are not given Its re. Tee 

percentage decline Is fruit infestation were recorded at 

each picking are presented in table 8. The observation* 

recorded at first picking indicated that treatments with 

©arbaryl spray and dust applied at IS days interval were 

significantly superior in reducing the infestation as eeaparei 

to the rest of the treatments except spraying with 0.04 per 

cent endrin at 16 days interval. Dusting with 10 per cent 

DDT + BHC and 1 per cent endrin at 10 days were observed to 

be the least effective (Table 8,1). At second picking 

treatments with e&rb&ryl spraying and dusting were proved to 

b© the jsost effective, bat were en par with rest of the 

treatment except spraying wits 0.2 per cent DDT' + LUC 

(Table 8,II). At third picking spraying with 0.2 per cent 

carbaryl and 0*04 per ©eat endrin were significantly 

superior to the rest ef the treatments, the dusting with 

2 per cent parathion aad 10 per aeat DDT • BHC proved to 

be the least effective (fable 8,111). At the fourth aad 

fifth picking treatments with 0*2 earbary* aad 0,04 par went 

endrin were found to he the nest premising in reducing the 

pest Infestation. Dusting with 10 per cent DDT + ffilC was 

the least effective treatment (Table 8, IV ^ V). 

IV» Uim&Q hop, era (Idloscopus atkinsoni Leth.) i 

(A) Laboratory studies s As stated earlier laboratory 

experiments were conducted on mange inflorescences nslag 
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second and third ins tar ayMphs of I.* atkinsoni. The data 

are presented in table 9. The data en the mortality 

obtained In respect of nymphs released just after spraying 

Is given In table 9(l). From the data It sill be observed 

that 10 per seat earbaryl + sulphur gave the highest Morta­

lity (99.14 per cent), while 0.2 per cent SBV+Sulphar and 

8 per cent DDT • Sulphur gave 84.80 per cent Mortality 

43 hours after the treatment. Best of the treatments gave 

More than 90 per dent Mortality. The nymphs were released 

5 and 10 days after the application of insecticide* and the 

observations recorded on their Mortalities are given in 

table 9 (II & III). All the iasecticidal treatments gave 

more than SO per sent Mortality. Carbaryl spraying or 

dusting was observed to be the most effective treatment. 

The observations recorded en the mortality, 15 days after 

application are presented la table 9 (II). It was observed 

that all the Insecticides gave less than 90 per cent 

Mortality except spraying with 0.1 per cent earbaryl • sulphur 

and easting with 10 per cent earbaryl • sulnhnr. The morta­

lity 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 iasectieldea gave less 

than SO per cent Mortality* 

The residnal toxicities of different insecticides were 

plotted on a graph which is given in figure 4. On the basis 
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of laboratory experiaents the spraying and das ting intervals 

wore f ixed, The cartaryl treatnont both as spray or dust 

was repeated at 21 day* interval while a l l the rest appli­

cations vers aade at IS days interval . 

(B) Field experiment s A* mentioned above the applica­

t ions were aade at the interval fixed on the basis of 

laboratory data and the efficacy was compared with 

reees»ondatioas of the State Department of Agriculture. 

The data on the percentage decline on the pest 

population recorded #8 hoars, 5y 10, 15 and 21 days aftor 

the treatments are given in table 10. 

Proa the table 10(1) I t wi l l be soon teat a l l the 

inseet le ldal treatments were ef fect ive in reducing tho post 

population jas t aftor tho applicationa. Spraying with 0«1 

par cent earbaryl was the «©»t effect ive treatment* On tho 

5th day the post decline was tho highest In 0.1 por cent 

earbaryl spraying. All tho dasting treatments wore s i g n i ­

f icantly inferior to spraying treatments (Table 10, IX). 

On the 10th day, treatment with 0*2 por eeat phospha-

nldoa was observed to bo the aoot e f fect ive bat was on par 

with root of tho treatisests except dusting with oarbaryl and 

DDT as standard treataente (Table 10, I I I ) . Tho data en tho 

percentage decline on tho post population recorded after 

second application of tho insect ic ides are presented in 
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table 10 (XV), Spraying with e&rharyl at IS days interval 

was observed to be the neat effective and significantly 

superior to the rest of the treataents* Dasting with 2 per 

eent parathion at 15 days interval was observed to he the 

least effective treatnent. The data on the pest decline 21 

days after the.1st application are presented in table Id {•)• 

Zt will he seen from the table that spraying with oarbaryl at 

21 days interval was the west effective troatstent and on 

par with spraying 0.02 per eent phosphaaidea and 0,1 per eent 

oarbaryl at IS days Interval. 
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CHAPTER V 

D I S C I S S I O N 

The results on the residual toxicities of different 

insecticides tested la laboratory and under field conditions 

against cabbage aphids, potato tuber aoth, bttendi shoot and 

fruit borer and aango hoppers are presented is earlier 

Chapter. These results are briefly discussed below, 

I. Cabbage aphlds : Under laboratory conditions phosphaoddoa 

and diaethoate persisted longer as coopered to rest of the 

Insecticides. The Mortality however, was observed to he loss 

thaa SO per oent after 15 days* The aortalities vita methyl 

denotes and thloaeton although was loss thaa SO per oent oa 

10th day, those were quite eeaparable with diaethoate and 

phosphaaldon. These observations do aot agree with these a&de 

by Haut aad Seaapatl (19*7) who noted that eiethyl deaeton aad 

diaethoate were acre persistant as coopered to phosphaaldon. 

Thaa the systeaic iaseetlcldos persisted wore longer compared 

to contact insecticides. The eonparlson of systeaics and 

nen-syateales seoas to have aot been carried out in the past, 

Wane and white (1952). Wright aad wtteatley (1952) oeapared 

the residual toxicity of parathion with BHC aad they observed 

parathion was aero persistant. Parathion during the present 

investigation was fouad to give less thaa 50 per cent Mortality 

oa 10th day aad was observed to be less persistant as 

compared to systeaic insecticides. Parathioa haw been also 

reported to deteriorate rapidly one week after the treatment 
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Against M. pmrmtmmm on tobacco (Dostiniek, 1949). Singh and 

Sindu (1958) also observed that parathlon bad a short 

residual effect and recommended Its spraying at 10 days 

interval against mustard aphid. 

Under the field conditions J.be systoaies proved to bo 

more persistant althoughjtbe contact Insectieides like 

parathion, diazlnon, natVftthien gar* appreciable knockdown 

of the neat immediately after the treatment. Diaslnon and 

a&lataiea were sprayed at an Interval of 5 flays ^m they were 

found to give less than 50 per cent mortality within these 

period. But Mortality doe to these insecticides was not 

significantly superior with that obtained with systemic 

insecticides 5 days after spraying* on the 10th day systeales 

like thioneton, methyl demeten were sprayed along non systemic 

insecticides and it was observed that these gave higher 

Mortality indicating that two sprayings of thioneton and 

methyl deneton at 10 days interval were as effeetlve as three 

sprayings of nalathlon and diazlnon at 5 days interval. 

Fbosphamldoa and dlaetboate, the other two systemic tested, 

gave significantly less Mortality on the 10th day after 

spraying indicating that although they gave more than 50 per 

cent Mortality under laboratory conditions on the 10th day, 

did not give comparable Mortality under field conditions. This 

Means that It is oeeessery to spray the systemlce at 10 days 

interval to obtain comparable results with non-systemic sprayed 
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at 5 days interval. The standard treatment of spray 0.02 

par sent endrin at IS days Interval wag found to bs 

inferior eve* on 8th end 10th days. It is obvioaa froa 

the above discussion that la order to gat offactive and 

econonlc oontrol of cabbage aphids, the eyetonic insecti­

cides should he sprayed atlaaat 10 days interval and If 

the aoa-aysteaies arc to be need, they should be sprayed 

at 5 days interval. 

X* Potato tabor moth s Under laboratory eondltlona aslnphoa, 

earbaryl# endrin and parathion ware found to be store 

persistant and gave good results of the past infesting the 

foliage apto 16 days. DPT, lindane and aalathion gave lass 

than 50 par sent aortality on 10th day, u&dar field 

conditions asinphos, earbaryl, parathion and endrin sprayed 

at 15 days interval gave significantly higher past decline 

6th days after spraying bat their effleecy was not ooaparable 

with lindane,aalathion and DDf sprayed at 10 days interval. 

The standard treatment of DOT sprayed at 15 days interval was 

found to be the least effaetive as compared to other 

treataenta. These observations taws are not agreeable to 

Cannon (1948) was reported that spraying ef 0.1 per cent DDT 

at 3 weeks interval kept the crop free froa foliage Infestation 

ef the peat. The observations recorded in tubers showed that 

spraying of aslapboa, earbaryl and endrin at 15 daya interval 

was aore affective as eoapared to a spraying of a&lathioa, 

endrin aad DDT at 10 days interval. Thus the spraying of 



insecticides like aslnphos. earbaryl. parathlon and endrin 

at 16 days interval will be BO re economic to give effective 

control of the pest In foliage and tubers, conptred to 

spraying of Balathion, lindane and DM* at 10 days interval* 

tot in order to obtain the effective control of pest, 10 days 

interval will be sore appropriate in case of asinphos. 

earbaryl, parathlon and endrin. ghovey et al«(1967) also 

recommended the spraying of asinphos at 10 days Interval 

instead of 14 days* Bacon (I960) also reported that foar 

sprays of azinphos methyl and endrin at 15 days Interval gave 

satisfactory control of pest infesting foliage and tubers. 

Be also observed tbat DBf Is te be ineffective. 

Ill, Bheadi shoot and fruit borer t In the laboratory studies 

spraying or dusting with earbaryl gave longer residual 

toxicity vecpared to th other insecticides. Endrin spraying 

at IS days interval usually recommended for the control of 

bollworas was observed to give less than 50 percent mortality 

on the 10th day. Under the field conditions spraying or 

dusting with earbaryl was observed to redace the fruit 

infestation sore effectively as eonpared to others. The 

infestation la shoots was negligible and therefore the 

performance of the insecticides could not be judged for 

controlling the post attack oa shoots. Spraying or dusting 

of earbaryl at IS days interval was observed to be as 

effective as spraying of endrin at 10 days interval. Therefore 

it will be advantageous to spray earbaryl at 15 days interval 

than to spray endrin at 10 days interval. 
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XV. Mango poppers $ In the laboratory experiaents earbaryl 

spraying or dusting was observed to persist More longer 

compared to ether Insecticides. DDT did not give 50 per cent 

mortality on the 15th day and therefore it was required to he 

applied at an Interval not exceeding 15 days. The Mortality 

due to earbaryl was srueh higher on 31st days as compared 

to that of DDT obtained on 15th day. 

Under field eenditions earbaryl 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 significantly inferior as compered to 

earbaryl applied at 21 days interval was significantly 

inferior as compared to earbaryl applied at 15 days interval, 

spraying was observed to be sere effie clous oorapared to 

dasting. Although it was observed thet earbaryl gave More 

than 50 per eent Mortality 15 days after treatment, its 

applieation 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 trentMsnt of spraying 

of earbaryl at 15 days interval needs reconaendations. 
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CKAFTEB VI 

SUMMARY 

Da© to the spectacular success of pesticides la pest 

control work, largo nuabcr of thea are available in the 

aarket, However, due to their intensive and indiserlainate 

use, certain problems have cropped in. Aaongst these, the 

toxicity hasards doe to the Insectieidal residues on or is 

the treated products is the most important one. It is a 

eoaaon practice to ase persistant insecticides in the plant 

protection work. However, use of such insecticides parti­

cularly on edible crops poses a great threat as it is 

likely to produce delltcrioua effects on oonsuolng the 

treated eoiamodities. Very little or practically, BO systematic 

work on the problems seems to have been carried out so far 

in the State of Maharashtra. 

In view of the seriousness of the problems it was felt 

necessary to undertake studios on residual toxicity of sons 

important insecticides on crops of econoaic iaportanee each 

as cabbage, potato, bhendi and aatge. During the coarse of 

present investigations (1907-69), the residual toxicities of 

as aaay as 13 ooasonly used insecticides was studied by 

hioaesays aethod using, cabbage aphids (JB. brasalcae). 

potato tuber aoth, (6, opcrottlolla). bhendi shoot and fruit 

borer ( E, fabia) and aasge hoppers (I .atklnaoni ) as test 

species* The results of these investigations are suaaarised 

in this Chapter. 
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Under the laboratory experiments, the insecticides were 

•prayed oa potted plants of cabbage, potato end bhendi while 

in case of mango the insecticide* were applied on the 

inflorescence under the field conditions. A known number 

of insects were released immediately after the treatment and 

5, 10 and 15 days thereafter* the mortality percentages were 

worked oat and these ware corrected by using Abbott's formula, 

(1928)« OB the basis of this, the intervals between two 

applications were fixed* When the aortality was observed to 

reaeh less than 50 per cent, in case of any insecticides, 

It was decided to spray it again. These laboratory findings 

were eon firmed by conducting field experiments and compared 

with standard treatments* 

In oase of cabbage aphlds, phosphasiidon and dinethoate 

showed longer residual toxicity in the laboratory 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* fhlometon, methyl dometon* 

parathion and endosulfas did not give 50 per cent mortality 

on the 10th day and therefore their application interval was 

fixed as 10 days. Malatfeion and dlazlnon were however, 

observed to give less than 50 per cent mortality on the 5th 

day after applieation and therefore they were required to be 

sprayed at 5 days interval. 

Under field conditions the insecticides were sprayed 

at the Interval fixed on the basis of the laboratory 
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experiments and the percentage decline of the pest was 

recorded. The systemic Insecticides like methyl demeton 

and thlemeton sprayed at 10 days interval gava aa mneh 

mortalities as obtained with diassinon and aalathlon 

sprayed at 8 days Interval. Phosphasldon and dlmethoate 

aprayed at 18 days interval gava comparable past control 

upto 10 days hut the Mortality was less after 10 days and 

therefore they also need application at 10 days interval. 

In oase of potato tuber moth aslaphos, earbaryl, 

paiathion and endrln wore observed to give 80 per cent 

mortality of the larvae 10 days after spraying in the 

laboratory experiments and therefore in the field they were 

aprayed at 15 daya interval* DDT, lindane and malatbioa 

were sprayed at 10 days Interval as they failed to give SO 

per oeat Mortality on 10th day after the treatment. 

In the field experiments, observations were roeo#dod on 

the number of loaf mines caused by the tuber aoth larvae. The 

data was also recorded on tuber infestation at the harvest. 

It was observed that treatments with aalnphos, earbaryl, 

parathion sprayed at 15 days interval gave significant 

reduction in the pest infestation In foliage and also in 

tubers. The treatments with lindane, aalathion and DDT 

•prayed at 10 daya interval, although gave less number of 

fresh mines 6 days after the treatment, the Infestation 

recorded after 10 days was not comparable with the other 
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Insecticides, The standard treatment of DDT at 15 days 

interval proved to be Inferior to all the insecticides. 

In the laboratory experiments oa bhendi aboot and 

trait borer, oarbaryl spray or dusting was observed to 

persist longer and Ita application interval was fixed at 

15 days. All the rest of the insecticides including andrin 

gave less than SO per eent aortality on 10th day and as 

•neb they were sprayed at 10 days interval in the field 

experiments* 

* 

The infestation of the pest was recorded on bhendi 

fruits at each picking* It was observed that the application 

of 0.2 per eent oarbaryl at IS days interval and 0.04 per cent 

endrin at 10 days interval were the nost promising in 

reducing the pest infestation. Dusting with 10 per eent 

DDT + BRC was the least effective treatment. 

In ease of mango hoppers carbaryl spraying and dusting 

gave store than 50 per cent mortality of third and fourth 

instar of nymphs released 15 days after the treatment and 

therefore the Interval of the application of oarbaryl spraying 

or dusting was fixed at 21 days. The mortality of the hoppers 

was observed to be less than 50 per eent on the 15th day after 

the treatment in the ease of 0.02 per eent endrin,pho8phaaidon 

and 0.2 per cent DDT and 2 per cent parathlon as such they 

were applied at 15 days intervals in the field experiments. 
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The results obtained with spraying of 0.1 p#r cent 

earbaryl at 21 days interval although encouraging, the 

standard treatment of spraying 0.1 per cent earbaryl at 

15 days interval was the most effective treatment and gave 

the highest Mortality of the pest and as such earbaryl 

spraying needs 15 days interval to obtain effective 

control of the pest* 

The results of these investigations will be of lsuneaae 

use for fixing of the Interval of the application of 

insecticides especially when the present trend is to 

reeosnend insecticidal schedule for economic and effective 

control of the pest. It will too early to consider these 

results as conclusive and they need further confirmation. 
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Table I 

Laboratory s tud ios on res idual t o x i c i t i e s of i n s e c t i c i d e s against cabbage aphida 

( B. braeeleae ) 

Beaigat R.B.D. wit* 3 r e p l i c a t i o n s . Variety - Early drem head. Bate o f appl icat ion!29 . 1 2 , 5 7 , 

Weather record (Average of IS day* ) t Rainfal l - Ni l • 

Teaperaturei "**• * © 
Max. 27.«w C. 

Hunidity percentage t ^ , m ^ I B * 
Evening 

I . Toxic i ty 48 hours a f t e r spraying. 

- 94 .7 
. 53 ,0 

1 

Sir t 
H^ J Treatments t Percentage morta l i ty of ophids: 

t 48 hours a f t e r apragiag t 
t RI M I RIII Mean t 

Corrected Mortal i ty 

RI RI I RI 11 Moai 1 

1 . 0 .02$ Phosphanidon 100,00 100.00 100.00 100.00 100,00 100,00 100,00 100.00 

3 . 0.02% Parathion 100.00 100.00 100, ,00 100.00 100.00 100,00 100,00 100, ,00 
3 . 0.02% Dlaethoate 100.00 100.00 100, ,00 100,00 100.00 100,00 100.00 100, ,00 
4 . 0,04% EndosuIfan 100.00 100.00 100 , ,00 100.00 100.00 100.00 100.00 100, ,00 

5 . 0.02% Thloaeton 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% Dlasinon 100.00 100.00 100. •00 100.00 100.00 100.00 100,00 100, ,00 

9 . 0.05% Malathion 100.00 95 .00 100, ,00 98 .33 100,00 94 ,44 100,00 98, • 2 5 

1 0 . Control (Water spray) 10.00 5.00 10, ,00 8 .33 m. " "* •» 

Continued 
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Table 1 (Continued ) 

IX. Toxicity five days after spraying. 

Sr.J t ̂ J™11**** aortality of aphid a t cerrootad aortality 
*©.* fraataonts I 48 hours aftar ralsass : w " " " ° •»«••**»jr 

_ _. f?s~™"j™s~?f:j:«sjj™"s«™"}«{. 
1. 0.02* M«thylda»aton 98.00 100.00 100.00 98.33 94.44 100.00 100.00 98.18 

3. 0.02* Thioataton 100.00 98.00 100.00 98.33 100.00 94*44 100.00 98.16 

3. 0.02* Diaethoata 100.00 98.00 95.00 96.67 100.00 94*44 94.44 96.29 

4. 0.02* Pnoiphaaidon 100.00 90.00 98.00 98.00 100.00 88.88 94.44 94.44 

3. 0.02* Parathion 100.00 85.00 90.00 91.6? 100.00 83.33 88.88 90.74 

6. 0.02* Endrln 100.00 86.00 90.00 91.67 100.00 83.33 88.86 90.74 

7. 0.04* Endoaulfan 86.00 80.00 65.00 76.67 83.33 77.7® 61.11 74.07 

8. 0.02* Maiiaen 80.00 66.00 50.00 61.67 44.44 60.00 44.44 46.29 

9 . 0.05* Malathion 50.00 55.00 46.00 50.00 44.44 80.80 38.89 44*44 

10. Control(watar spray) 10.00 10.00 10.00 10.00 - - -

Continued 
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Table 1 (Continued) 

I l l . Toxic i ty 10 days a f t e r spraying. 

ST* 
Ho. 

s 
1 Treatnents 
# • 
t 

s Percentage Mortal i ty of aphids j 
i 48 hours a f t e r re l ease t Corrected Mortality 

s 
1 Treatnents 
# • 
t , - - -

* RI RII RII I Moan ' RI RII B i l l Mean 

1 . 0 .02$ Phosphaaldon 60.00 55.00 80.00 68.33 52 .94 63.16 77.76 64*63 

2 . 0*02$ Dlaothoate 60.00 60.00 66.00 61.67 52 .94 67.89 61 .11 57.31 

3* 0*02% Methylaeaeton 55*00 50.00 55.00 53.33 47.06 47.37 50.00 48 .14 

4* 0*02% Thio»eton 55*00 40.00 45.00 46.67 47,08 36.84 38.89 40 .93 

8* 0.02$ Parathion 45*00 30.00 50.00 41.67 35.29 26.32 44 .44 35.35 

6 . 0*02% Endrin 45*00 30.00 30 .00 35.00 35.29 26.32 22*22 27 .94 

7* 0.02$ Diai iaon 40.00 30.00 85 .00 31.67 29.41 26.32 16*66 24.13 

8 . 0 .04$ Endoattlfan 40.00 35.00 20.00 81.67 29.41 31*58 11 .11 24 .03 

9 . 0 .05$ Malathion 35.00 25.00 20.00 26.67 23 .53 21.06 11.11 18.56 

1 0 . Control (water spray) 15.00 6 .00 10.00 10 .00 - - - -

Continued 



I * Table 1 (continued) 

IT. Tox ic i ty 18 days a t t a r •praying. 

J j* i Traataaata s P«roantage Mortal i ty of aphid8 
i 48 hoars a f t a r r e l e a s e } Corrected Mortal i ty 

• 
i I £*. . RII K i l l Mean 0 « * A mi RHI Mean 

1 . 0.02f£ Phosphamldon 35.00 46.00 46.00 41.67 27.78 36.89 38.89 38*19 

2 . 0 .02$ Dlaathoate 30.00 38.00 48.00 36.67 22.22 27.78 38.89 29.63 

3 . 0 .02$ Methyl derneton 30.00 38.00 40.00 88.00 22.22 27.78 33.34 27.78 

4 . 0 .0 2# Thloaeton 30.00 30.00 40.00 33 .33 22 . 22 22.22 33.34 28.93 

6 . 0 .02$ Eadrla 28.00 20.00 28.00 23.33 16.67 11.11 18.67 14.82 

6 . 0.0496 Endoanlfan 26.00 23.00 18.00 21.67 16.67 16.67 6.56 12.97 

7 . 0 .02$ Parathion 36.00 20.00 20.00 21.67 16.67 11.11 11.11 12.89 

8 . 0 .02$ Dlaxlnon 20.00 18 .00 20.00 18 .33 11.11 8.66 11.11 9 .26 

9 . 0.0656 Malathion 20.00 16.00 18.00 16.67 11.11 6.66 8.66 7.41 

10 . Control (Water epray) 10.00 10.00 10.00 10.00 m. w • mm 



Table a 

Studies on residual t o x i c i t i e s of insect ic ides against cabbage aphids (B.braeslcac) 

under f ie ld conditions. 

Design: R.B.D. with a repl icat ions. Variety - Early drura bead. Date af f i r s t application:7,2.69 

Wat s i s e t "' ®*°M - • » • « * • • 
». Net - 28 »* ISt 

X. Toxicity iaraedlately af ter f i r s t spraying. 

N
r'l Treatments 

t 
I 

s Percentage tfecliae lnopest: 7 

J population 46 hours after 
t sprayina 
t 

t Aresia traasfonat ion 

t RI BIX sau Mean I itX M I MX IX Mean 

1 . 0 . 0 2 * Thioaeton a t 
10 days in terva l 

98 .79 96 ,48 93 .76 96 .34 83 .71 79.22 78 .68 79 .80 

St* 0«C8# Dimethoate a t 
1* days interval 

98*28 94 .48 98 .24 96 .31 78.91 76 .44 82,29 79 .21 

3 . 0.02)1 Parathion at 
10 days in terva l 

9S.85 §0.78 94 .18 94.89 83.98 72 .34 76.06 77 .46 

4 . 0.02% Ptoosphaaidon at 
IS days in terva l 92 .33 94 .88 96 .28 94 .42 78.89 76 .69 78.91 76.49 

5 . 0 .04£ Endosulfan a t 
10 days in terva l 90 .76 88.80 98 .68 9163 72 .24 70.18 78 .03 73 .82 

8 . 0 .02$ Methyl derneton 
at 10 days in terva l 89.28 91 .38 94.49 91.70 70.91 72.96 76 .44 73 .43 

7 . 

8 . 

0 . 02* Dlaslnon at 
5 days in terva l 
0 .05* Malathion a t 
8 days in terva l 

90.41 

92.18 

98 .84 

88 .78 

88.91 

93 .78 

91 .62 

90.67 

71 .98 

73 .78 

77 .78 

67.86 

70 .84 

76 .88 

73.41 

72 .41 

9 . 0 .02$ Endrin a t 
10 days in terva l 88.76 92 .47 87 .84 69.92 70.46 74 .11 69.30 71.29 

1 0 . 

1 1 . 

0 .02$ Endrin (as s t d . 
treatment)at 18 days 
in terva l 
Centrol£water spray) 

89.28 

4 . 0 0 

90 .21 

6 .09 

92 .18 

W.6® 

90 .64 

6.26 

70 .91 

11.64 

71 .76 

14.30 

78.78 

16.11 

72 .16 

13.98 
- a 8.E. 2 . 9 6 . C. . 0 . 6 . 06 , f lAMt4an>*A . 



v i 

fable 2 (continued ) -

XX. Toxicity 48 hottrs af ter tea treatment in ease of inaectloides 
•prayed at 6 daya Interval and 5 days after treatment in 

respect of Insecticides sprayed at 10 and 1$ days interval 

if: 
s 
t Treatments 
t 

t 
t 

1 

Percentage decline in pest i 
population 4>" I v?;- . - " . T { Arcsin transformation 

s 
t Treatments 
t 

t 
t 

1 RI KII HI XX Mean i RI BIX 82X1 Mean 

i . 0.0251 Dl«*lnon at 5 days 
interval 

98.21 93.42 97.45 98 .39 82.29 75 .11 30.90 79 .43 

2 . 0.05* Malathlon at S days 
interval 98.49 98.28 94.75 96.18 88.98 77 .48 76.82 79 .09 

3 . 

4 . 

©•02$ Biaathoate at 
15 days interval 
0.02$ Fbosphanidon at 
15 days interval 

92.41 90.00 

91.42 92.80 

95.75 

93.21 

92 .72 

92 .48 

74.00 

72.96 

71 .56 

74 .44 

78.17 

74.88 

74 .58 

74.09 

5 . 0.02$ Ma thy 1 deneton at 
10 daya interval 87.88 89.92 92.42 90 ,73 69 .64 71.47 74 ,00 71 .70 

6 . 0.02$ Thloneton at 10 
days interval ST.41 89.29 92.47 89.72 69.21 70 .91 74 .11 71 .41 

7. 

8. 

0.02$ Paratnion at 10 
days interval 
0.02^ Endrln at 10 
days interval 

90.18 88.20 

88.T8 83.80 

89.28 

81.49 

89,20 

82 .92 

71,76 

87.86 

69 .91 

86 .03 

70.91 

64 .54 

70 ,86 

66 .14 

9 . 0.04* Eadosalfan at 
10 day a Interval 75.35 79.41 73.41 76.22 60.60 63 .01 59.96 80 .85 

10 . 0.02$ Endrln (aa stand­
ard treatment) at 18 
days interval 

85.92 35.75 60.70 84 .12 67 .94 67 .86 63 .94 66 .55 

1 1 . Central(Water spray) 4.80 8.21 5.15 5.22 10.47 14 .42 13 .18 12.69 

S.Et* 2 . 7 7 . CD* o.x6 

Contlnaed ••• 
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Table 2 ( continued ) 

III, Toxicity 10 days after spraying in case of insectleldee sprayed at 

18 day* interval and 48 houre In respect of insecticides 

•prayed at 8 and 10 days interval. 

Sr. 
No, 

t Treatments 
t 
t 
t 

Percentage decline in pest 
population Aresln transformation 

SI mi MIX Mean EI HI I Bill Mean 

1. 0.08$ Tnioaeton at 10 
days interral 

2. 0.02* Methyl deaeton at 
Xp days interral 

3. 0,02* Dlasinon at 8 
days interral. 

4. 0*02* Parathion at 10 
days Interral. 

5. 0.04* Endoeulfan at 10 
days interval 

8. 0.05* lialatBioB at 6 
days interral 

7. 0.02*= Endrin at 10 days 
interral 

8. 0.02* Dinethoate at 18 
days Interral 

9. 0.02* Phosphanidon at 
16 days Interral 

10, 0.08* Endrin(a* stand­
ard treatnent)at 18 
days interra l , 

11 , Control (Water spray) 

90,80 9 4 . 

98,68 96 . 

95.60 9 1 . 

96,88 0 6 . 

92,08 89 . 

04.68 90 . 

92.41 89 . 

91.15 78 . 

80,32 7 0 . 

85,40 48 . 

7.80 3 . 

76 98,41 95.69 

78 92.75 95,80 

28 98,00 94,96 

25 93,25 95,03 

89 96,80 92.81 

60 96,30 93.46 

68 85.40 87.19 

30 79.80 79.75 

45 76.21 76.33 

88 80.00 84.75 

78 4.15 6,13 

84.41 76.82 75.11 76.75 

83.20 78.17 73.36 78.24 

77.89 72.84 81.87 77.83 

77.89 78.91 75.00 77.27 

73.68 71.19 81,47 76.45 

76,6© 72.05 f7.48 76,86 

74.00 71.28 67.62 70.97 

64.30 62.24 63.29 63.28 

63,65 65.06 60.80 62.51 

48*10 44.37 50.77 47.78 

16.89 11.24 11.83 12.99 

S.E. 1,91. CD. 6.62 

Continued•.. 
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Table 2 (continued ] 

IT. Toxioi ty 48 hours a f t e r •praying In case of i n s e c t i c i d e s sprayed at 8 and IS days 
Interval and 6 daya a f t e r the treatment in respeot of i n s e c t i c i d e s 

•prated at 10 daya i n t e r v a l . 

Sr. 
No. 

; 
* Treatments $ 

Percentage deo l ine In 
population 

pes t Ayes in transformation ; 
* Treatments $ 

RI RII B i l l Moan 1 M RII B i l l Mean 

1 . 

8 . 

°0»02$ Phosphanidon a t 
18 days Interval 
0 . 0 2 * Dinethoate a t 

18 days i n t e r v a l . 

92 .81 

99 .26 

98 .20 

97 .80 

96 .89 

92 ,87 

96 ,80 

96 .64 

73 .89 

64 .35 

82.29 

80,90 

79 .66 

78 .46 

78.67 

78.87 

8 . 0.02% Dlaslaon a t 8 
daye Interval 

98 .63 97 .40 93 .76 98,69 77.89 80.72 76 .88 78.06 

4 . 

8 . 

0,02% Thloseton at 
10 days in terva l 
0.08% Malathion at 8 
days in t erva l 

82.86 

98 .80 

90 .36 

88.40 

94 .80 

94 .81 

89.67 

91.90 

66 .88 

77 .78 

84,38 

67 .84 

78,19 

76 .32 

78.31 

74 .04 

6 . ©,02% Methyl deveton 
at 10 daya i n t e r v a l . 

89 . T7 91.47 CK9.CM* 90.03 71 .87 73.05 70 .46 71.62 

7 . 0,02% Parathion a t 
10 daya in terva l 91 .26 87.7© 88.66 89.20 72 .84 69.47 70 .86 70.89 

0 . 0.02< Endrln at 10 
daya Interval T9.80 83,98 80 .88 81.44 68 .09 66.42 64.06 64.63 

9 . 0.04% Endoen 1 fan a t 
10 daya i n t e r v a l . 74.98 70.91 86.00 76.95 60.00 67,36 67.81 61.82 

1 0 . 0 .02$ Endrln (as s t a ­
ndard t rea tnent )a t 
16 daya in terva l 

86 .62 96,56 94 .00 91,79 67.86 77,89 78 .82 73.86 

1 1 . Control (water epray) 7.80 8 .80 9 .78 6.69 16 .22 16.98 18 .24 17 .14 

9 « j £ , 2 . 748. C D . 8.07 
c o n t i n u e d , • , • 



Table 3 

aoth 
required f o r the 
f e r ea t ranee in 3 

f i r s t t a s t e r larvae of Potato tuber 
Leaf t i s s u e s . 

Mia. S.7° C. 
c. 

Mora. 87 
Hueidity p e r c e n t a g e s ^ ^ 3JJ 

Sr.s 
Ho.s 

Tiae required 
l a a lautee 

fSr . s Tiae required 
i a a i a u t e e . 

1 . 113 2 3 . 99 

2 . 8f 37 . 100' 

3 . 108 2 8 . 34 
4 . 69 2 w • 181 
5 . ?2 3 € | 114 
6 . 103 3 1 . 100 
7 . 128 3 2 . 35 
8 . 72 3 3 . 92 
9 . 74 84 . 147 

1 0 , T3 35 . 133 
XX • 93 3 3 . 95 

1 2 . to 8 7 . 88 
1 3 . 42 33* 92 
1 4 . 130 39 . 97 
1 5 . S3 40 . 123 

1 6 . 100 4 1 . 140 

IT. 190 4 8 . 135 
1 3 . 135 4 3 . 98 

1 9 . 137 44 . 195 

2 0 . 159 4 5 . 155 

2 1 . 153 4 3 . 48 

22 . 40 47 . 90 

2 3 . 55 4 3 . 40 

2 4 . 130 49 . 30 

2 5 . 135 5 0 . 105 

Average la ataatee 107.12. 
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Table 4 

Laboratory etudlos on residual t o x i c i t i e s of insect ic ides against Potato tabor aoth 
( G. oporcololla ) 

Design t R.B.D. with 3 repl icat ions. Variety - Up to - 'date. Date of application: 4.1.69 
Weather record (average of 18 days) t Rainfall - Nil 

Mia. 10.07° C. Morning - 81.00 
Temperature i ^ 30#00<» c # Humidity percentage: ^ ^ ^ m M 

I . Toxicity 43 hours after spraying. 

s r . i 
Ko.t Treatment a 

t 
i 

t Percentage morta l i ty 
t larvae 48 hoars a f t e r 
, spraying 

of t 
t 
! 

Corrected Mortal ity 

t RX fill am lioaa i ra n i l B i l l Mean 

1 . 0 .03$ Azlnpttos 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

2 . 0 .05$ Parathlon 100.00 100.00 96 .00 j»"»33 100.00 100.00 94 .11 96 .04 
3 . 0 .05$ Ifalathlon 100.00 #5 .00 95 .00 90.67 100.00 94 .44 94 .11 96 .18 

4 . 0 .03$ Endrin 83.00 100.00 90 .00 91.67 34 .21 100.00 88 .33 90.61 
5 . 0 .03$ Lindane 100.00 ©0.00 85.00 90 .00 100.00 88.89 82.38 90 .41 
0 . 0 .2$ Carbaryl 99.00 80.00 90.00 86.33 94 .73 77.78 38.23 86.91 
7 . 0 . 2$ »DT. ' \ 85.00 80.00 95 .00 86.67 84.21 77.78 94 .11 85.37 

8 , Control ("oter spray) 5.00 10 .00 15 .00 10.00 - - - mm 

Continued , * . • 
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Table 4 (continued ) 

XX. Tox ic i ty 5 days a f t er apraylng. 

Ho, 
i t 
»: Treatments 
s 
s 

t 
* 
*• 
: 

Percentage Mortal i ty of 
48 hours a f t e r re l ease 

larvae I Corrected" Mortal ity 
i 

i t 
»: Treatments 
s 
s 

t 
* 
*• 
: 

RI RXI MIX Mean f RI RXI Rl I I Mean 

1, , 0 .2# Carberyl 100.00 95 .00 90 .00 95 .00 100.00 94 .56 68.89 94 .48 

2, , 0.03< Aslnphoa 100.00 85.00 95.00 93 .33 100.00 83.69 94 .44 92 .71 

3, • 0 . 0 3# Endrin 85.CO 100.00 9 0 . OC 91.87 84.21 100.00 88.89 91 .03 

4, , 0 .2< DDT 85*00 100.00 90.00 9 1 . 6? 84.21 100.00 68.89 91 .03 

5, , 0.05% Faratfctlon 88.00 95.00 90 .00 90 .00 84.21 94 .56 88.99 89 .22 

6. , 0 .03^ Lindane 98.00 88.00 85.00 oR • 33 94 .73 83.69 83.33 87 .25 

7, , 0 .0 5f* MainthIon 65.00 7S.00 88,00 78 .00 63.15 72 .82 83*33 73 .10 

8, , Control (Water 1 ipray) 8.00 8 .00 10.00 7.87 M P mm 

" 

a . 

Centiaaed 
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Table 4 (continued) 

XXX. Toxicity 10 daye after spraying. 

1 5 
* * Treatment* 
* t 

t 

1 . 0 .03# Aainphoa SO.00 65.00 55.00 73 .33 T5.47 83.33 47.06 68.95 

2 . 0 .2$ Carbaryl $«06.0O 75.00 80.00 78.83 58,82 72 .22 76.47 68.96 

3 . 0 ,03$ Endrln 75.00 65.00 45.00 55.67 TO.69 0 1 . U 35.29 57 ,33 

4 . 0 .06$ r'arothion 65.00 §0.00 55.00 53.33 58.82 55,5® 47.00 63.81 

8 . 0 .2$ DDT 45.00 40.00 55.00 4€,67 35.29 33.33 47 .00 38.56 

6 . 0 .03$ Lindane 60.00 40.00 35,00 45 .00 52 .94 33,33 33 .53 36.60 

T. 0.055 Malnthion 30.00 40.00 50.00 41.5T 23.53 33.33 41.18 32 .68 

8 . Control (Water spray) 15.00 10.00 15.00 13 .33 - - - -

Continued ,•., 

Peroentaie Mortality of larvae t ̂  U d .ortality. 
46 hours after release i «*rr™**«« ••*-»«** ey. 

i 

ni BIX ui l l Mean ! HI RII SXII Mean 



xlii 

Table 4 (continued) 

XV, Toxicity IS daya after spraylog, 

sr. 
No. Treatments 

t Pfreentage Mortality of larraei 
48 hours after release i 

mm i BIPM i m ii urn I » I W » M — I — I HUHMMI i m w •iimiMHH.wiiiwwwii. «•.••• mM • • ^ • 

Corrected sor ta l i t y 

HI RII RIII Mean t III RII am 

1 . 0 , 0 3 * A*inphoa 8 0 . 0 0 45 , .00 5 8 . 0 0 5 0 . 0 0 

2 . 0 . 0 3 $ Endrin 3 5 , 0 0 40 , ,00 5 6 . 0 0 4 3 . 3 8 

8 . 0 , 0 6 $ Paratbion 5 5 , 0 0 40 , .00 3 0 . 0 0 41 .#7 

4 . 0 . 2 $ Carbaryl 3 5 . 0 0 3 0 < •00 5 5 . 0 0 4 0 . 0 0 

5 . 0.0311 Lindane 3 6 . 0 0 40 , ,00 3 6 . 0 0 3 6 . 8 ? 

6 , 0,23£ DDT 2 8 . 0 0 3 5 , .00 2 0 . 0 0 36*67 

7 . 0 . 0 5 ^ Maiath ion 3 0 . 0 0 20 , ,00 1 8 . 0 0 2 1 . 6 ? 

8 . Control (water spray) 1 8 . 0 0 10 , ,00 1 0 . 0 0 1 1 . 8 7 

4 1 . 1 3 3 8 . 8 9 8 0 , 

2 3 . 8 2 33*33 5 0 . 

4 7 . 0 6 3 3 . 3 3 2 2 . 

2 3 . 5 3 e l l . !c2 5 0 . 

2 3 . 5 3 3 3 . 3 3 2 7 . 

1 1 . 7 8 2 7 . 7 g 1 1 . 

1 7 . 6 5 1 1 , 1 1 5 . 

00 4 3 . 3 6 

00 3 5 . 6 2 

22 3 4 . 2 0 

00 3 1 . 9 2 

7S Zo« 21 

11 1 6 . 3 8 

56 1 1 . 4 4 



JCiT 

Tabl« S 

Studies an residual toxicities of insecticides against potato tuber moth under 
field condition*. 

Design: R.B.D. v i t a 3 r e p l i c a t i o n s . Variety - TTpto-date. Date of appl l ea t ion139 .1 .69 
A* Oross - 35* x IS* 

P lo t s i s * t D * t o o j t **** a p p l i c a t i o n t l 3 . 2 . « 9 
fe. «*et - 83* x 13« Bate ©f Planting i 25 .11 .68 

Date of harvestings 23.2. 69 

X* Number of fresh mines 5 days after the treatment. 

s r . : 
treatments 

1 . 0 
2* 

3 . 

4 . 

6* 

6 . 

T. 

• • 

0 

0 

0 

0 

0 

0 

03$ Asinphos at 18 days i n t e r v a l 

2$ Carfearyl at 16 days in t erva l 

05$ Parathion a t 16 days in terva l 

63$ Endriac at 15 day* in terva l 

05$ Maiathion at 10 days i n t e r v a l 

03$ Lindane at 10 days in terva l 

2$ DDT at 10 days in terva l 

2$ DDT (as standard treatment) 
a t IS days Interval 

0 . Control (water spray) 

i Number of fresh mis t s 6 days a f tar 
: f i r s t a p p l i c a t i o n . 
t HI RII 

S.ftw 

8.00 

9*00 

12.00 

16 .00 

13.00 

28.00 

« 4.00 
10.00 

6.00 

6.00 

18.00 

20.00 

14.00 

10.00 26.00 

36.00 46.00 

H i l l 

8.00 
8.00 

11.00 

9.00 

13.00 

18.00 

18.00 

23.00 

30.00 

Mean 

6.6? 
f . 0 0 

8.33 

9.87 

IS .33 

IT. 00 

18 .33 

19 .33 

8T.6T 

S.E. 2.94< C D . 8.79 

continued . . . 
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Table 5 (cantlnaed ) 

XI. Nuaber of fresh Mines 6 days after first observation. 

sr. • 
Mo, * 

t 
5 

Treatments 
I Nuuber of fresh Bices 10 day* 
i after first application  
j 

x m. R1J Mean 

1. 0.03$ Asinpttos at 15 days interval 

2 . 0.3^ Carbaryl at 15 days interval 

3 . 0.05$ parathloa at 15 days interval 

4. 0.03$ 'oidrln at 15 days interval 

5. 0,2$ DOf at 10 days interval 

6. 0.05$ Malathion at 10 day* interval 

7 . 0.03$ Lindane at 10 days interval 

8* 0.2$ DM (as standard treatment) at 
15 days interval 

9 . Control (Water spray) 

©•00 

23*00 

13.00 

30*00 

40,00 

3S.00 

48.00 

25.00 

20 

15 

23 

21 

28 

31 

32 

46 

55.00 40 

00 

00 

00 

oo 

00 

oo 

00 

00 

00 

14.00 

19.00 

29.00 

10 .00 

43.00 

38,00 

31.00 

40.00 

48.00 

14.33 

19.00 

22.33 

£3.33 

37.00 

33.6? 

35.00 

39.00 

4T.6T 

S.E. 4.19. C D . 13.53. 

Continued ... 



Table 8 (continued) 

I I I . Ktasfcsr of fresh since 1C days after f i r s t observation. 

Sr.t s Huaber of fresh mines IS days after 
No.* Treatment* 8 f i r s* application 

! ! RI RII RIII Keen 

1 . 0 . 0 3 * Lindane at 10 days in terva l 18.00 12.00 14.00 14.67 

2 . 0 .06£ Malatttloa a t 10 days Interval 20.00 11.00 14.00 18.00 

a. 0*2% DDT at 10 day* interva l 20 . OC 15.00 14.00 18.38 

4 . 0,03$ Asinphos a t 15 day* i n t e r v a l 28 . C l 26.00 22.CC £5.33 

8 . 
» 

0.2*' Carbaryl a t 16 day a i n t e i v u l SI .00 38.00 81.00 sa.oo 
6 . 0 .06$ ParatbIon at 18 days Interval 3 5 . CO 42.00 $8.00 38.67 

T. 0 .08$ Endrln a t IS days Interva l 48.00 32.00 8® .SO 3®. 88 

8 . 0 .2$ DDT (as standard treatment) at 82.00 4T.00 42.00 4T.00 
16 days interval 

9 . Control (Water spray) 61.00 49.00 68.00 88.00 

S.K. 2 .64. C D . 7.00. 

Continued • . . • 
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Table g (continued) 

IT, Nuaber of fresh allies 15 days after first observation. 

Sr.i 
No.: 

i. 

Treatments 
: Nuaber of fresh mines 86 days after 
s first application, 
.c n : : : : Bi : : nxc : r M K Z 

I. 

8. 

8. 

6. 

?. 

8. 

4. 0 

6. 0 

03$ Asiaphos at 15 days interval 

2$ Carfearyl at 18 days interval 

06$ Parathlea at 15 days interval 

08$ Endrin at 15 days interval 

08$ Lindane at 10 days interval 

05$ llalathloa at 10 days interval 

8$ DDT at 10 days interval 

2$ DDT (as standard treatment) at 
15 days interval 

9 . Central (Water spray) 

9.00 

11,00 

80.00 

18.00 

89.00 

40.00 

33*00 

21.00 

51.00 

11.00 

13.00 

9.00 

80.00 

34.00 

31.00 

45.00 

18.00 

4T.00 

6 

8 

13 

10 

2T 

35 

40 

IT 

53 

00 

00 

00 

00 

00 

©0 

00 

8.33 

10.57 

14.00 

16.00 

33.33 

35.33 

89.33 

00 18.67 

00 50.33 

S . E » 2.30 CD. 7.04. 

Continued 
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Table 8 (continued) 

Sr< 

V. Percentage U 

' Troatsents 

tber i n f e s t a t i o n at harves t ing . 
*t'Percentage Iu6er I n f e s t a t i o n j ~ J res in transformation 

Mo. 

V. Percentage U 

' Troatsents 
j RI 8X1 HI 11 Meant HI BIX 1 I I I I Moan 

1, , 0 .03$ Aainphos a t 16 days t 
in terva l 13 .73 14.78 12 .75 18 .78 21.72 22.63 20.96 81.77 

2. . 0.2** Caroaryl a t IB day* 
in terva l 

12.26 13 .78 16.27 14.10 30.83 21.81 S3.81 82.06 

3, . 0 .05£ Parathion at 16 days 
in t erra l 

13 .24 18 .73 14.78 14.87 21.30 23 .34 22.63 22.42 

4, , O.OSJl Badrin a t 16 days 
Interval 

18.88 16.76 14.38 18 .44 23.08 24 .20 22.22 23.15 

6. . 0.06)1 Melathion at 10 days 
Interra l 

17 .86 16 .00 19.27 17 .81 24.88 23.68 26.06 24.74 

0, , 0.0811 Lindane a t 10 day* 
i n t e r r a l 

18.78 21 .32 16.78 16.92 25.70 27.44 24.30 28.77 

7. » 0 . 2 * DDT a t 10 days 
i n t e r r a l 

I f .74 23.00 17.29 20.01 26.88 26.66 24.68 26.63 

8, , 0 .2$ DDT (as standard 
treatment) a t 15 days 
Interval 

81.76 26.00 19.60 22.09 27.88 30.00 26.21 28.01 

9 . Control (water spray) 26.80 33.00 88.60 31.67 30.98 28.66 30 .83 29.99 

S.E. 0.614. CD. 2.43. 



adUc 
Table 3 

Tiae required for the f l i a t inatar larvae of bheadi ehoot 
and fruit borer ( E. fabla ) 

Mta, 12.8° c "" .M^ A Menu 88 
Temperature i j ^ 29 2° c »n*i8ity ••re)mftag«sB^ ^ 

Sr. 
No. 

Tiae required 
la alantea 

I Sr. 
| He. 

Tiae required 
la Minutes. 

1. TO 2©. 120 

2. 85 2T. 122 

2. 82 28. 92 

4. 121 29. 35 

5. 8T 30. T9 

6. 129 31. 198 
T. 96 32. 242 

8. 180 33. 205 
9. 128 34. T9 

10, 128 35. 55 

11. 135 28. 148 

12. 110 ST. 189 

12. 280 38. 209 

14. 55 39. 125 

IS. 148 40. 115 

1#. ITS 41» 110 

IT. 195. 42. 185 

18. 98 43. 198 

19. 201 44. 243 

20. 105 45. T8 

21. 45 48. 128 

12. 220 4T. 58 

23. 21T 48. 40 

24. 245 49. 80 

25. 85 50. 48 

Arerage in aiautea t 181.02. 



Table 7 

Laboratory studies on residual t o x i c i t i e s of insect ic ides against bhendl shoot 
and fruit borer (E. fabia ) 

Design: R.B.D.with 3 repl icat ions. Variety - Paso sayanl. Date of appl icat ion 6.12.68 

Weather record (Aver&ge of 18 days) t Rainfall * Mil* 

Te-perature , M „ # 8 0 . 2 T o c 

Morning * 87.33 
Bwaidity porcentage * B^^^g . 30.00 

X. Toxicity imaedlately after the treatment. 

Sr.: 
Ho* 1 

1 
t 

Treatments * Percentage Mortality of larvMr 
: 48 hears oftor application j 
: _ . . « . . . - . . . . . . . 

Corrected mortality 

HI MX MIX Moan RI RII RIII Mean 
a. Sprays 

1 . 0.8% Carbaryl 
2 . 0.04$ Endrln 
3 . 0.1$ Malathlon 
4 . 0.2$ DDT + BBC 

b. Pasts 

8. 10% Carbaryl 

8. SJf Parathion 

7. 1# Endrin 

8. 5* Malathion 

9. 105 DDT • BHC 

10. Control (Water spray) 

100.00 100.00 100.00 

100.00 85.00 100.00 
100.00 05.00 88.00 

95.00 80.00 90.00 

100.00 100.00 100.00 

100.00 95.00 100.00 

100.00 90.00 100.00 

100.00 100.00 85.00 

100.00 80.00 95.00 

5.80 10.00 15.00 

100.00 100.00 100.00 100.00 100.00 
98.38 100.00 w4w# 4Mfc 100.00 98.15 
98.87 100.00 94.44 94.12 98.19 
o e * O 0 94.44 77.78 88.84 86.88 

100.00 100.00 100.00 100.00 100.00 

98.88 100.00 94.44 100.00 98.16 
98.87 100.00 88.89 100.00 99.30 
95.00 100.00 100.00 88.35 94.12 
91.87 100.00 77.78 94.12 94.21 
10.00 «o • * -

Continued .... 
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Table 7 (continued) 

I I . Toxicity 6 days aftor the troatnant. 

Sr. 
Mo. Treatments 

"i~plrl«5tag© mortality ©r~larYaoj"" - - - " • - - - - - " • - • * 

J- f 8 - , , 2 , , r , - a f t - r - . r ! l !* I !* j _ . S g r r o g t f ^ » g r t a | i | y 
t RI RII B i l l Moan t RI HI I RIII Moan 

a . Sprays 

1. 0.2$ Caraaryl 

ft* 0.04$ Endrln 

3. 0.2% DDT + BHC 

4. 0.1* Malathien 

b • Dusts 

5. 10% Carbaryl 

6. 1% Endrln 

7. 2% Parsthlon 

3. 8% Mfilathlon 

9. 10% DDT + BHC 

10. Control (Wator spray) 

100.00 98.00 98,00 96.67 100.00 94.44 94.44 96.29 

95.00 88.00 96.00 01.67 94.74 88.33 94.44 90,84 

80.00 86.00 90.00 86.00 78.96 83.33 88 «Sv 83.72 

00.00 70.00 80.00 80.00 89.47 66.67 77.76 77.97 

100.00 98.00 100.00 98.33 100,00 *F fll * '"JHfc 100.00 98.18 

98.00 80.00 98.00 90.00 94,44 77,76 94.44 88. »8 

98.00 78.00 86.00 86.00 94.74 72.22 83.33 83.43 

TO. 00 90.00 98.00 86.00 68.42 83.89 94.44 83.92 

86.00 88.00 80.00 83.93 84.21 83.33 77.76 81.77 

5.00 10.00 10.00 8.33 -. .. _. .. 

Continued... 
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Table T (continued) 

III. Toxicity 10 days aft or the treatment, 

Sr. 
So. Treatsents l Percentage mortality of larrae j 

» 48 hours after release : 
I- . . • . T ** ' 
i RI RII B i l l Moan 81 

Corrected aorta l l ty 

fillI Moan 

a • Sprays 

1 . 0 . 2 $ Carbaryl 

2 . 0 . 0 4 $ Endrin 

3 . 0 . 2 $ DDT + BHC 

4 . 0 . 1 $ Maleth lon 

b • Duete 

5 . 10$ Carbaryl 

6 . 1 * Eadrin 

T. 2$ Parath ion 

8 . 5$ Maiathion 

9 . 10$ DDT + BHC 

1 0 . Contro l (Water i 

8 5 . 0 0 8 0 . 0 0 0 0 . 0 0 8 6 . 0 0 8 3 . 3 3 7 8 . 9 5 6 8 . 2 4 8 3 . 5 1 

8 0 . 0 0 5 0 . 0 0 4 5 . 0 0 5 1 . 6 7 5 5 . 5 6 4 7 . 3 7 3 5 . 2 9 4 6 . 0 7 

50 . 0 0 4 5 . 0 0 6 0 . 0 0 4 8 . 3 3 4 4 . 4 5 4 2 . 1 1 4 1 . 1 6 4 2 . 5 8 

§ 0 . 0 0 4 0 . 0 0 3 5 . 0 0 4 5 . 0 0 5 5 . 6 6 3 6 . 8 4 2 3 . 5 3 3 8 . 6 4 

8 0 . 0 0 7 5 . 0 0 8 0 . 0 0 T8 . 3 3 7 7 . 7 6 7 3 . 6 8 7 6 . 4 7 7 3 , 9 7 

S6 .00 4 0 . 0 0 5 0 . 0 0 4 8 . 3 3 5 0 . 0 0 3 6 . 8 4 4 1 . 1 8 4 2 . 6 7 

3 5 . 0 0 3 0 . 0 0 5 5 . 0 0 4 0 . 0 0 2 7 . 7 8 2 6 . 3 2 4 7 . 0 6 3 3 . 7 2 

2 5 . 0 0 5 5 . 0 0 4 0 . 0 0 4 0 . 0 0 1 6 . 6 7 5 2 . 6 3 2 9 . 4 1 3 2 . 9 0 

3 0 . 0 0 4 0 . 0 0 4 0 . 0 0 3 6 . 6 7 2 2 . 2 2 3 6 . 8 4 2 9 . 4 1 2 9 . 3 9 

1 0 . 0 0 5 . 0 0 15.C0 1 0 . 0 0 «. «. mm _ 

Continued 



XXXII 

Table 7 (continued } 

IV. Toxicity 15 days after the treatment. 

Sr. 
No. 

t Treatments 
t 
t 

: Percentage Mortal i ty of larvae 
j 48 hour* a f t e r re l ease 1 Corraaf* aortallty. t Treatments 

t 
t : 81 RII RII I Mean I RI RII B i l l Mean 

a* Spray. 

1 . 0 .2$ Carbaryl 46.00 50.00 46.00 46.67 42.11 41.16 3 8 . 8 9 40.73 

2 . 0 .04$ EndrIn 65.00 45.00 35.00 46.00 62 .63 35.29 27.78 38.57 

a. 0.2$ DDT • BBC 15.00 25.00 20.00 20.00 10 .63 11.76 11 .11 11.13 

4 . 0.1% Malathion 

Dusts 

15.00 20.00 20.00 18 .33 10.53 5 .88 11 . 1 1 0.17 

s. 10% Carbaryl 40.00 50.00 65.00 51.67 36 .84 52 .94 50.00 46.69 

6 . 2% Parathion 46.00 25.00 20.00 30,00 42 .11 11.75 11 .11 21.66 

7 . 1% Endrin 15.00 30.00 20.00 21.67 10 .53 17 .65 l i . 11 13.10 

w * 6* Malathion 15.00 20.00 15.00 16.67 10.53 5.88 5 .56 7 .32 

0 . 10% DDT + BHC 10.00 20.00 16.00 15.00 6.26 5.88 5.56 3 .90 

10 . Control (Water •pray)5.00 16.00 10.00 10.00 - • •M* -
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Table 8 

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

Designt B.B.D. with 3 replications. Variety - Pusa savani. Date of 1st applicationt 9.1.09 

a. Gross - 88' x 15» Date of sowing t 20.12.68 
Plot size : 

1>. Net - 33» x 13' 

I . Percentage of f r u i t i n f e s t a t i o n at f i r s t picking( 2 4 . 1 . 6 9 ) . 

S r . :
 m t_ Percentage f r u i t _ i n f e s t a t i o n _ i _ Arcsin_transformation. 
s Treatments —-•«. — -. _ — — — — — « . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

^°lt ,_ * HI M I M i l Mean M RII M i l Mean 
1 «• Sprays / 

1. 0.296 Carbaryl at 15 8.59 12.50 13.33 11.47 17.05 20.70 21.39 19.71 
days Interval 

2. 0.04% Endrin at 10 days 23.33 16.00 18.15 19.16 28.86 23.58 25.25 25.90 
Interval 

3. 0.1% Malathion at 50.00 43.75 47.22 46.92 45.00 41.44 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. 

b, Dusts 
6. I©£ Carbaryl at 15 17.35 15.00 16.28 16.21 24.65 22.79 23.81 23.75 

days in t erva l 
7 . 5jft Malathion at 10 40.00 32.18 45.45 39.21 39.23 34.57 42.42 38.74 

days in terva l 
8 . 2% Parathlon at 10 34.61 56.52 55.00 48.71 36.09 48.73 47.87 44.23 

days in terva l 
9 . 1051 DDT + BHC at 10 58.33 55.55 59.14 57,67 49.78 48.22 50 .24 49.41 

days in terva l 
10 . 1% Endrin at 10 days 60.00 64.00 66.67 63.56 50.77 53.13 54.76 52.89 

in terva l 
1 1 . Control (Water spray) 83.33 fO.OO 75.00 76.11 65.88 56.89 60.00 6 0 / ? 9 _ . 

S.E. 2 . 3 1 . C D . 6 . 7 9 . 
Continued . . . 



Table 8 (eontinned) 

1 1 . Percentage of f r u i t i n f e s t a t i o n at second picking ( 1 . 2 .69) 

8 r . J Treatments 
: 

J Percentage f r u i t i n f e a t a t i o n t Arcain tr&nsfo rotation 
No* 

J Treatments 
: * HI RII HIII Mean % RX RII RIII Mean 

*• Spraya 
X 

1 . 0 .1$ Carbaryl a t 
15 days Interval 

11.TO 8.00 10.00 9 .92 20.09 16 .43 18.44 18 .32 

a. 0.04$ Endrln at 10 
days in terva l 

11.11 11.65 10.67 11.16 19.46 20.00 19.09 19 .52 

a. 0 .1$ Malataion at 10 
day* interva l 

18.18 23.19 20.96 20.78 25.25 28 . 8 . 27.28 27.11 

4 . 0.25? DDT + BHC at 10 
daya Interval 

28*57 30 .86 39.65 34.76 32.33 37.11 39.06 36.17 

6 . 0.04C Endrin(as s t d . 
f r s a t a e n t ) a t 15 days 

b . Imste 

14.00 
i n t . 

20.45 10 .64 15.03 21.97 26.92 19.00 22 .63 

6 . 1©*£ Carbaryl a t 15 
days in terva l 

T . so 1 1 . 67 17.46 12 .34 16.32 20.00 24.73 20.35 

i * 1% BadrIn at 10 days 
Interval 

12.08 20.27 16.13 15 .83 20.36 26.78 22.87 23.34 

8 . 2$ Parethion at 10 
days in terva l 

29.31 20.96 26.06 25.77 32.77 27.28 30 .72 30.26 

9 . 5$ Malethion at 10 daya 18.00 28.57 53.45 33.34 25.10 32.33 47.01 34.81 
in terva l 

1 0 . 0.2% DDT • SBC a t 10 
daya in terva l 

45 .15 80.76 27.67 34 .53 42 .25 33.71 31 .76 35.91 

1 1 . Control (water spray) 90.00 85.71 88.23 87.98 71 .56 67 .78 69.91 69.75 

S.E. 6 . 1 2 . C D . 17.09 

Continued •• 
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Table 8 (continued) 

III. Percentage of fruit infestation at third picking (3.2.69) 
«•• »•> **» *•* * » «w «% «•» a * aa» a * aw mm * » w*» «a> *a> •** «** * • «•»• <••> * • •*» * • * J * «•» * » «•> «•» «w» eat « * * » *e> *•* <*•» aw «w MM M * «M» «M> *•> «•» * 

S r # l Treatment* : p « r c t ' n t a « e fruit infestat ion : Arcsin transformation 
^ l% \ja _ JBII M i l _ „**••» j BI _ III B i l l Mean 

*• Sprays 
1. 0,2$ Carbaryl at 0*0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

16 days interval 
2. 0.04« Endrln at 7.14 3.82 S.81 5.20 15.45 10.91 13.56 13.11 

10 days Interval 
3. 0.2* DDT + BRC at 0.06 5,00 18.62 3.80 14.30 12.92 23.26 16.83 

10 days interval 
4. 0.1$ Malatbion at 18.75 8.33 20.00 16.69 25.70 16.74 26.56 23.00 

10 days interval 
5. 0.04? Endrin(as Std. 9.52 0.0 5.88 5.13 17.95 0.0 14.06 10.67 

treatment)at 15 days int. 
b. Pasts 

6. 10< Carbaryl at 0.0 0,0 0,0 0,0 0.0 0.0 0.0 0.0 
15 days interval 

7 . 14 Endrin at 10 6.26 5.26 6.67 5.73 13.31 13.31 15.00 13.54 
days Interval 

8. 5$ Malatbion at 13.34 7.40 4.70 8.50 31.05 15,79 12.66 19.83 
10 days interval 

9 . 24 larathion at 14.26 7.14 15.00 12.14 22.22 15.45 22.19 20.15 
10 days Interval 

10. 10$ DDT + BHC at 9.37 11.11 16.00 12.16 17.65 19.46 23.58 20.26 
10 days interval 

11 . Control (water spray) 64.28 33.33 80.00 59.20 53.31 86,24 63.44 50.66 

S.E. 3 .26. CD. 9.68, 

Continued . . 
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Table 3 (eontinned) 

IV. Percentage of f r u i t i n f e s t a t i o n at fourth picking ( 1 1 . 2 . 6 9 ) 

S r . Percentage f r u i t i n f e s t a t i o n t Arcsin transformation 
Ho. *„ I RI RII HI XI Mean I RI RII RIII Mean 

«• Sprays 
1 . 0.8)1 Carbaryl At 

15 days Interval 
2.56 6.25 0 .0 2*04 w . iso 14 .54 0 .0 7 .04 

2 . 0 .04$ Fndrin a t 
10 days in terva l 

2.00 6 .24 5 .00 4 .42 8 .13 14 .54 12 .02 11.86 

3 . 0 , 2 £ DDT • BRC a t 
10 days in terva l 

5.26 2 .43 6.00 4 .58 13.31 8.01 14 .18 12.13 

4 . 0.191 Maiathlon a t 
10 days in t erva l 

0 .27 3.57 2.56 5,17 17.85 10.04 0 .28 12.60 

5 . 0 .04$ Endrin(es s t d . 
t r e a t n e n t ) a t IS days 1 

b . Basts 

o.oo 
Lnt. 

8 .10 4 .33 4 .14 0»00 16 .54 11.07 0 .50 

6 . lOfl Carbaryl « t 
16 day* in terva l 

2.50 5.88 1.37 3 .25 0 .10 14.06 6.80 0 .00 

7 . 1% Endrin a t 10 
days Interval 

2 .00 7.60 2.70 4 .13 8 .13 6 .11 0 .46 11.23 

8 . 2$ Parothion a t 
10 days in terva l 

5.41 4 .44 4 .44 4 .76 13.44 12.11 12.11 12.55 

0 . 5$ Malathloa a t 
10 days Interval 

11.11 2.78 4.87 6.25 10.46 0 .63 12.70 13.63 

1 0 . 10$ DIRT • BHC at 
10 days in terva l 

j>4.28 3 .70 6 .00 8,30 22 .22 11.00 15 .23 16.18 

1 1 . Control (water spray) 26.8T 62.50 44 .44 44,60 31.24 52 .24 41.78 41.4k 

S.E. 3.i 35* C* D. 0 .86 

Continned . . . 
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Table 8 (continued) 

V. Percentage of f r u i t i n f e s t a t i o n at f i f t h picking ( 1 8 . 2 . 6 9 ) 

2**: Treatments t Percentage 

IX RII 

f r u i t i n f e s t a t i o n 

R i l l Mean 

t Amain transformation 2**: Treatments t Percentage 

IX RII 

f r u i t i n f e s t a t i o n 

R i l l Mean i RI mt RIII Mean 

a. Sprays 
1 . 0 . 2 £ Carbaryl a t 4.00 2.80 12*60 6 .33 11 .64 9*10 20*70 13.76 

18 days l a tarva l 
2 . 0 ,04$ Endrin a t 12.00 8.28 8 .20 o . 8 2 20.27 16 .74 14 .42 17 *14 

10 daya i n t e r v a l 
8 . 0 .1$ Mal&tnien at 23.08 BiB9 8.86 12.44 23.73 17.16 13.56 19.82 

10 daya in terva l 
4 . 0.2% DDT + 8HC at 21.42 T.89 12.60 1 3 . 8T 27.66 16.11 20.70 21.46 

10 days in terva l 
8 , 0 . 04* Endrin(as s t d . 18.13 12.00 14.31 14.16 23.66 20.27 22.22 22.08 

treatment) a t 18 days I n t . 
b . Duets 

8 . 1% Endrin a t 10 9.87 4.IT T.14 3.89 17.86 11.83 16.46 16 .04 
days Interval 

?• 10# Carbaryl a t 9.09 10*71 4 .00 7.98 17.56 19.09 11.34 16.06 
18 days Interval 

8 . 2$ Paratalon at 12.93 T .32 13 .38 11.37 21,06 15.68 21.89 19 .64 
10 day* Interval 

9 . 8fS Malathion a t 11.11 8.87 20.83 12.87 19.46 18.00 27.13 20.83 
10 days in terva l 

10 . 10* DDT + BHC a t 19.04 11.82 18.T5 13.47 28.84 19.91 25.70 23.82 
10 daye Interval 

1 1 . Control (Water spray) 40.00 30.00 53.33 41.33 39.23 23.21 48.89 39.78 

S . Si. 9 . 8 2 . C D . 7 .41 . 
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Table 9 

Laboratory studies on residual toxicities ©f insecticides against aango hoppers 
( j[* ntkinnoai ) 

Design: R.B.D. with 8 r e p l l o a t l o n s . Variety - Hapus. Bate of 1s t a p p l i c a t i o n ! 9 . 3 . 6 8 

Weather record (average o f 21 day*) : Rainfa l l - N i l . 
m....^..*,.*...... . Mia. 18.78® C «__ J . J . . Morning *» #8.86 
Teaperature t Huoldity percentage: BSirM,."~ . - ^ 

Max. 83.6® C Evening - 87.80 
I . Toxic i ty inmediete ly a f t e r the treatment. 

S r . j Treatnent* * Percentage a o r t a l l t y o f hoppers » earreoted morta l i ty 
Ne.s Troatnente f ^ 48_h©ttrs_after_agpli«ation i_ _ _ f*^* . * . . . _ 

s : RI RH M i l Mean * EI HI I RIII Mean 

a . Sprays 
1 . 0 .1# Carbaryl+Sulr»bur 97 .80 98 .00 100.00 97 .80 97 .00 94 .44 100.00 97.17 
2 . 0 .02$ Phospbamidon + 92 .80 100.00 97.80 96.87 91.18 100.00 97 .22 96 .12 

(1:1) SutpHur 
3 . 0 .02$ Endrin + Sulphur 92.80 92 .80 97.80 94.67 91 .18 91 .87 97 .22 93 .32 
4 . 0 .2# DDT • Sulphur?1:1) $2.80 88.00 92.80 86.67 79.41 83 .83 91.67 84 .80 

b . Poets 
, 8 . 10# CarbaryUSulptaur 100.00 100.00 97 .80 99 .18 100.00 100.00 97.22 99 .14 

(111) 
6 . B% DDT • Sulphur ( l t l ) 92 .80 97 .00 92.80 94 .00 91 .18 96.67 91.67 93.17 

7 . H Parathion 82.80 66.00 92 .60 86.67 79.41 83.33 91.67 84.80 

8 . Control(Water spray) 18.00 10.00 10.00 11.67 - - - -

Continued • . . . 



Table 0 (continued) 

I I . Toxicity 8 days utfr the treatment • 
3r. i »«.«.«*-.««.«» * Par*#Btaga Mortality of boppars t «»—_»-#-* .„*,** ~i-t*. 
Mo.t **••*••«*• s 48 boars aftar rolaaao i Gorraotad . o r t a l i t y 

t ! • . • . . . • • • • - . . . . . + • • 
£ t _HX _ RII _ »III Maaa _t_ JI 8£I^ . R i I I . *•*•_ 

a. Spray 
1 , &,l% Carbaryl+Snlpirar 0T.5O 100.00 100.00 99.IT 07.22 100.00 100.00 99.07 

(111) 
2. 0.02$ Pbosphaaidon t 97.50 82.50 92.50 90.83 97.22 80.55 91.18 89.85 

Salphur {HI) 
8. 0.02# Endrln • Sulphur 72.25 77.50 00.00 75.02 69.70 75.00 88.24 77.88 

(111) 
4 . 0.2£ DDT * Sulphur 75.00 82.50 92.50 76.87 72.22 58.33 91.18 78.91 

( H I ) 
b . Daata 

6. 10# Carbaryl+Sttlphur 100.00 100.00 07,50 99.17 100.00 100.00 07.06 99.02 
(111) 

6. 5*5 DDT • Sulphur(l:l) 85.00 80.00 78.00 80.00 83.33 77.78 TO.80 77.23 

T. 2$ Parathion 71.67 82.50 62.50 72.22 68.52 80.56 55.88 68.32 

8. Control(tatar apray) 10.00 10.00 15.00 11.67 - -

Continued ... 
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Tabic 9 (oontinuod) 

I I I . Toxic i ty 10 daya a f t e r th» treatment. 

2 r * * Traatweata f **•*•***•«• •©rtalifcy ©* hoppers t corraefcad Mortal i ty 

!
 : HI RII B i l l Mean J ni HI I RIII Mean 

a. S p r a y 

1 . 0.1% Cartaryl+Sulphur 86.00 82.50 90.00 86.83 83.33 79.41 88 .24 83.68 
( H I ) 

2 . 0.0216 Phaepaaaidon + 76.00 82.30 62.60 73 .33 72.22 76 .41 65.88 60.17 
Sulphur (lit) 

3. 0.2* DDT • Sulphur 88.33 50.00 55,00 64.44 87.03 41.18 47.06 58.42 
(111) 

4 . 0 .02* Endrin+Snlphur 52.33 62.50 76.67 63,83 47,03 65.88 72 .65 58.39 
( H I ) 

a. Dttata 
5 . 10* Cartaryl+Solphur 92.50 97.50 75 .00 88.33 91,67 97 .06 70 .89 86 .44 

(111) 
6 . 5* DDT + Salptrar(lt l ) 82.60 62,50 79.91 81.63 80.56 66.86 76 .36 70 .93 
7 . 2* Parathien 80.00 55.00 78.00 70.00 77 .78 47.06 70 .59 68 .14 

8 . Control(Water spray) 10.00 15.00 18.00 13.33 - -

Continued . . . 
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Table 9 (continued) 

IT. Toxicity 16 days after the treatment • 

_ J f j a _ _RII mil _ _ J%aa . _ i J»I F I - «EFI - - .MS*2 
a. S p r a y 

1 . 0 .1$ Carbaryl+Sulpbur 76.67 62.50 70.00 60 .72 T2.55 58.33 66. iT 68.86 
(111) 

2 . 0 .02$ Pho.phaaidon + 36.00 40.00 42.49 39.17 23 .93 33.33 36.11 30,99 
Sulphur (1:1) 

3 . 0.0251 fclndrin + Sulphur 37.60 42.60 34.80 38.17 26.47 36 .11 27.22 29.93 
(1*1) 

4 . 0 .2$ DDT + Sulphur 22,60 34.50 27.60 24.83 8 .82 27,22 19 ,44 18.49 
U t l ) 

to* p*»»t. 
5 . 10$ Carbaryl+Sulphur 82.50 70.00 85,00 79,17 T9.41 06.67 88.38 76,47 

(111) 
6 . 5$ DDT + Su lphur( l i l ) 27,50 22.50 34 .50 28.17 14.71 13.89 27.22 18.60 

7 . 2$ farathion 20.00 22.50 17 ,50 20,00 5 ,38 13.89 8 .33 9 .37 

8 . Control (Water apray) 15,00 10,00 10,00 11.67 - -

Continued . . . 
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fable 9 (continued ) 

Y. Toxicity 21 day* after the treatment. 

. -1 t. SI B|I Rt*I . - !•§».. . i P . - P I - - JPIÎ  MMI 
a. Spray 

1 . 0 . 1 * Cerbaryl «• Sulphur 37.00 52.50 27.50 30.17 30.56 47*22 14.71 30.83 
( i t i ) 

2 . 0 .024 Endria , +Sulphur 92.50 35.00 27.50 31.67 25.00 27.78 14.71 22.50 
( l s l ) 

3 . 0 .02£ rho»ph«BidoB + 20.00 22.50 25.00 22.50 11.11 13.89 11.76 12.25 
Sulphur (\tt) -

4 . 0 .2$ DDT • Sulphur 12.60 28.50 20.00 18.33 2.78 13.89 5.88 7 .52 
(111) 

*# Pq»t» 

5 . 10# Carbaryl+Sulphur 34.50 42.50 40.00 39.00 27.22 36.11 29.42 30.92 
( H I ) 

6 . 2$ Parathion 17.50 12.50 22.50 17.50 8.33 2.78 8 .82 6 .64 

7 . W% DDT • Sn lphur( l i l ) 27,50 17.50 18.00 16.67 16.44 8.33 3 .63 10.10 

8 . Control (Water spray) 10.00 10.00 15.00 11.67 -
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Table 10 

studies on residual toxicities of insecticides against aaago hoppers (l.atklnBonl ) 
under field condition*. ~ 

Design: R.B.D, with 3 replications. Variety - Hapus. Date of first application: 5.2.69 

I. Toxicity 48 hours aftsr application. 

Sr.i 
No. i 

: 

Treataents t Percentage decline in 
s population 

mm «•» mm * * » * mm mm mm mm •mm mm mm mm 

RI RII RIII 

peet 
mm mm mm 

Moan 

f 

4 
Arcsin transformation 

RI RII * RIII Moan 

a . Sprays 
1 . O.lf* Carberyl+Sttlphur(ltl) 

at 21 days interval 06.34 62.60 
2. 0.2# PDT+Sulpbur (lil)at aM M M __, 

15 days interval s«»#* 8».T7 
5 . 0 .02* Phoephaaldon+Sulphur 

( l i Mat 15 days in t erva l 85.10 84 .48 
4 . 0 .02$ Endrin+Sulphur(ltl) c < , aa ar, 9A 

at 15 days in terva l S 3 * 8 8 m'8* 
6. 0.1^^Carfcaryl*Sulpfenr(lil) 

as e td . treatment)at ; 15 96 .78 95,65 
days in t erva l 

91.00 73.61 

85.73 87,89 

87.18 85.57 

77.18 80.38 

84.57 90.34 
b . Dusts 

6 . 5$ »BT«? + Snlphur( l : l ) 
a t 15 days Interval 

7 . 2% Parathion at 15 days 73 .94 85.45 
i n t e r v a l 

8 . 10J& Carbaryl + Sulphur 87.68 91 .25 
( l t l ) a t 21 days, in terva l 

9 . 10# Cartaryl+Sulphur( l i l ) 
(as s td . treatment )a t 15 88.78 89.59 

^ days in t erva l 
1 0 . 6# BDT • Sulphur | l s l ) a t 

16 days i n t e r v a l ( a s s t d . 84.00 91 .72 
t r e a t s e n t . 

1 1 . Control (Water spray) 5.68 7.83 

88 .34 

87.13 

82.58 

90.34 

93.53 

87.36 

80.66 

89.76 

92 .26 90.21 

•9.28 

9.84 

88.23 

7.78 

77.48 46.44 72.34 65 .42 

68.61 71.37 67.78 69.25 

67.29 66.81 68,95 67.68 

66.19 63 .65 61.41 63 .75 

79.69 78.08 70.00 75,90 

66.89 71.85 68.95 69.23 

59.28 67.62 63.63 64.06 

69.47 72 .64 71 .85 61.38 

70 .45 71.19 73.89 71 .84 

66.42 73 .26 70.81 70.19 

13*81 1<^2£ _ l*lH «. I * ! 0 ! 
S . I ."3770 ." C.D."l0.927 

cont inued . . 



Table 10 (continued) 

II.JtQxlisl%z 5 i*^a_a^e)r_ttia_tj^tMWt£ 
S r . t 
Ho.s 

t 

Treatments 
: Percentage d e c l i n e In peat 
g population 

ftt BIX RIII Mean 

I 
: : 

t SI 

Areala transformation 
mm mm tM» *** «** «•» «e> *•* «m * » we «•* <a* m 

Ml mil Mean 

a. Spraya 
1 . 0 , l £ Carbaryl+Snlphur 

( l t l ) a t 21 daya in terva l 
2 . 0 .2# DDT+Sulphar(ltl)at 80.49 

15 days in tarra l 
3 . 0 .02# Pttoaphaaldon-tSu tfhuT 

( ) i l ) a t 15 days in tarra l 75.10 
4 . it.o2% Endrin+Sulphur(ljl) 

at 15 days i n t a r r a l 8«.«a 
5 . 0 .1# Carbaryl+Sttlphur<l»l) 

(as e td . treatment)at 15 94 .58 
days in terva l 

b . Paata 
10$ Carbaryl+Sulphur(l:l) ft9 flJt 
at 21 daya in terva l o s , , M 5 

5% DDT • S u l p h u r ( l : l ) a t 
15 daya in tarra l 
£$ Parathion at IS daya 
in tarra l 
0 .1$ Carbaryl*Sulphur(l: l ) 
(as atd.treatment) a t 15 83.23 
daya Intarra l 
8* HOT • S u l p h u r ( l i l ) ( a s 
a t d . t r e a t s e a t ) a t 15 daya 78.02 
Intarral 

11* Control (Water spray) 5.00 

5, 

7, 

8, 

9, 

10, 

92.68 91 

82 

81 
79 

93 

85 

86 

80 

83 

85 

8 

77.18 

71.46 

48 90.34 

78 78.47 

48 

98 

82 .To 

76.67 

91 .50 

80.58 

79.79 

79.08 

74 .32 73 .08 71 .85 78.07 

63.79 66.50 62.37 63 .88 

60.07 64.52 65.50 
63.72 63 .44 61 .14 

68 87.95 92 .07 76.66 76 .46 69.73 

65 90 .34 

62 81•23 

73 79 .58 

88 89 • 39 

15 80.00 

10 2.58 

86 .72 

81.66 

77.27 

85.50 

81.S6 

6.23 

65.80 66 .34 71 .00 

63.36 

62.76 

73 .91 

60.19 67 .78 72 .34 68.77 

61.41 63 .63 64 .30 64 ,74 

57.73 64.01 63 .15 61 .63 

67.71 

62,03 67.37 63 .44 64.28 

12 .92 16 .64 9 .28 12 .91 

S.E. 1 .56 . C D . 4 . 5 9 . 

C o n t i n u e d . . . . 



jumvi 
fafelo 10 (continued) 

III. Toxicity 1© days after the treatment. 

Sr.t 
No.: 

t 

Treatments Areata transformation } Percentage decline In past t 
i „ „ EaEttlaJ*£,L -A 
: 1Z i l l RIII Mean t W MI HIII Hean 

• • Spray* 
1* 0 .02$ PhosphantdOK+Swtphur 

(let)at 18 days Interval 66.27 
2 . 6 .2$ DDT + Sulphur( l t l ) 

a t 15 days in terva l 67 .34 
3 . 0.1% Carberyl+Snlphur(ljl) 

At 21 days Interval 89.78 
4 . 0.02% Endrin+Sulphur(ltl) 

a t 15 days Interval 60.34 
5 . 0 ,1$ Carbaryl+Sulphur(lsl) 

(a s s td . treatment )a t 15 91 .24 
days Interval 

b . Pasts 
6 . 6$ I?MVSulphurJl:l)at IS 

days i n t e r v a l 63 ,84 
7 . 2°;- Parathlon at 15 day* - f l „Q 

i n t e r v a l T 8 , Z 8 

8 . 10$ Carbaryl+Sulphur(l: l) ftA K , 
a t 21 days in terva l ° * ' ° * 

9 . 5# DPT+Sulphur(lil)fcs fl2 a 9 
s td . t rea tment )a t 15 days 
i n t e r v a l . 

10 . lOJt Carbaryl+Sulphur a t 83.67 
IB days i n t e r v a l ( a s s t d . 
treatment) 

1 1 . Control (Water spray) 0 . 0 

95 .58 91 .62 91.22 68.38 77.89 73 .36 73 .18 

02 .04 85.87 88.42 69 .12 73.87 67 .94 70.21 

35.24 88.34 87.75 71.37 67.37 70.00 69.88 

92 .73 79 .25 87.12 70,91 74.44 62 .94 69.43 

34.76 82.98 86.33 73. 7 4 87.05 66.65 68.48 

80.00 91 .45 87.66 70 .18 65.65 73 ,05 39.63 
84 .54 85.35 82.72 62 .24 66.31 67 .54 36 .53 

78.45 79 .85 80.77 66.81 62.81 63.01 64.06 

46.00 83 .83 47 ,74 52,18 42.13 36 .78 43.67 

80.46 77 .68 80.88 66,19 63.79 61,75 63.91 

9 . 8 2 2.89 4.24 0 . 0 18 .24 9 .81 9 .36 

S.f>« 2 . 9 7 . C D . 8 . 74 . 

Continued . . • • 
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Table 10 (continued) 

XV. Toxic i ty 18 daya a f t e r appl ica t ion of i n s e c t i c i d e s applied at 
81 daya in terva l and 48 hours a f t e r appl icat ion in ease of 
l n s e c t l o l d em with 16 days i n t e r v a l . 

r . i f r o a t a i # l l | a , P«rc® 

I J 
ntage dec l ine In peat I Aresin transformation r . i f r o a t a i # l l | a , P«rc® 

I J popttla t ion t 
s - • • -

* i RI 
RII RIII Mean t EI RII mix Mean 

a. Spray* 
1 . 0 .0 2< Endrin+Sulphur 86 .81 8 6 . 8™ 78.54 84.08 68.70 68.78 62.37 66.62 

( i s l ) a t 15 days i n t e r v a l . 
2 . 0*2& DDT+Sulphar(l:l) Q , ttB 

at 18 daya interva l ***** 88.58 78 .02 83.73 66.19 70,27 62 .65 66.37 

3 . 0 .02$ PtaoephaHidan+Sv1-79.35 86.62 82.89 82 .95 63.01 68.53 66.59 65.71 
pt}uY(lll)at 15 daya i a t . 

4 . 0 . 1$ Carbaryl-i. Sulphur *A »Q 
( l i l ) a t 21 days intwrr . , w 53.96 68.36 59.01 53 .65 47,29 49 ,84 50.23 

8 . 0 . 1$ Carbaryl+Sulptmr 
(111) (as »td.treatment) 98.06 

8 . 0 . 1$ Carbaryl+Sulptmr 
(111) (as »td.treatment) 98.06 91.76 99 .62 96.49 82.08 73.36 84 .44 79.96 
a t 15 daya in terva l 

b . Duata 
6 . 5$ DDT+Snlphur(l»l)at 78 .12 81.76 84.68 81 .52 62.10 64.75 66.97 64.67 

15 days in terva l 
7 . 2% Faratnion at 15 69.51 76.38 81.67 75 .62 68.46 68.14 64.67 60.69 

days i n t e r v a l 
8 . 0 . 1 # Carbaryl+Sulphar 62 .76 50.62 56 .82 66 .40 52 .42 45.34 48 ,33 48.69 

( l l l ) a t 21 days I n t e r v a l . 
9 . 0.1% Carbaryl+Salphnr OK KO 

( l t l ) < M »td. tra*1»ant) **'** 88,02 91.78 • 1 . 7 6 77 ,78 69 .72 73.26 73.58 

a t 15 days in t erva l , 
1 0 . S£ DDT+Sulphur(l:l)ae 

atd.treatfi.ant a t 16 69.76 81.68 92.76 88.67 71,37 64,67 74.44 70.16 
days i n t e r v a l 

1 1 . Control(Water apray) 0 .0 8.48 4 . 5 2 2.67 0 .0 10.78 12.26 7.68 

S.E. 1 •97 . C ' .P. 6 . 7 9 . 
4 Continued . . . 
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Table 10 (continued) 

V. Toxicity 48 hours after application in aaaa of inseotioidea with 21 8aya interval 
and S <Jay» after in respect of inaeoticidea applied at 15 days interval . 

Soil Treatneiita i P * W # B *5f ;^?i t i i i i* t n p # 8 t J Araaln traaaforuation 

{ I WL Bp„ _ ..Kill _ .Maan I JBX MI MIX „ _ Maan, 

a. Saraya 
1. 0 . 1 * Carbaryl+Sulphur(ljl)at 100.00 98.10 96.43 98.19 90.00 82.29 79.06 82.78 

21 daya interval 
8* a ? i ? a H ! 1 P « a T i i i G t « r i a r r 1 0 0 * 0 0 8 B * 8 2 8 T ' 5 1 9 1 * 0 4 8 0 « 0 0 8 T * T 0 8®*8 0 T 8 * 0 T 

** 15°S5y? llJtaMi l* , l i r (1 , l )* t **«04 T9'*2 f 8 ' 4 8 *0*46 T8'48 8 3 '8 8 tT*W 7 8 '1 4 

*" Slyt Sntari!af l l , i r < l m^ t t t *B 8 9 * 2 0 8 8 * 9 5 W * 4 3 8 8 a t 7 0 * 8 1 * 6 * 4 2 f 2 ' M T 0 * 0 6 

5. 0 .1^ Carbaryl+SulphurUtl) 
(as std.treatment)at 15 days 98.08 87.94 91.59 91.64 77.21 89.54 78.15 73*33 
interval 

b . mat a 
8. 10? Carbaryl+Sulphur(1i1)at 99.87 89.45 98.72 98.01 84.53 71.09 83.45 79.69 

21 days interval 
7 . 5* DDT+Sulphur ( l f l ) a t 15 89.70 74.54 92.85 85.73 71.28 59.74 74.55 68.62 

days interval 
8 # %t%**r*thiw ** U ***• l n t # , V"79.13 81.58 91.15 88.96 62.80 84.60 72.74 66.71 

9#104 Cartaryl +Sulpnur ( l t l ) ( a a 
atd.treataent)at 15 daya 89.27 81.72 90.32 87.14 70.91 84.67 71.85 69.14 
Interval . 

1 0 # t S a S l : t ) i f 16 Jaj lMXarSSi . 8 * - " **•*> ***** « - 2 8 « • » »'» * 8 - 8 8 " • « • 
11 . Control (Water aaray) 0.0 0.0 4.37 1.46 0.0 0.0 12.11 4.04 

««*** 
X . S.E. 8 .12 . CD. 9 .19, 

& y 
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